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¢ www.microchip.com &8uEE] DA if4S 75E:
o EEMENE TV ERIERES

> http:/lwww.microchip.com.tw/Data CD/

¢ MPLAB® X IDE F

e Microchip [
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1 Tools ZhEEZRHY Plug-in ?
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& FEFEFRE

R (RERIE(EA V3.36)

¢ £ MCC B9 HEZE “Current Download” {35
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i “MCC MPLAB® X Plugin”ZI| k5

(FEZ£44%%: com-microchip-mcc-3.36.zip)

& YIE

S 3.36 EARIETHThAS » B % “Archive

Download” ##ETH £ [ &
> TE

(ST PR A R A D (3 22 2 (o



http://www.microchip.com.tw/Data_CD/

e B MCC SRS

egional Trainin ing
Centers

e & com- microchip mcc-3.36.zip R
Y 2R > SFELEEEEK

o FERRMEIRHIIE R

¢ com-microchip-mcc-3.36.nbm

o E{Ej MPLAB® X IDE




s ERSHTES MCC f84R

Regional Training
Centers

o BL¥EE Tools THY “Plugins”

4 MPLAB X IDE v3.65
File Edit View Navigate Source Refactor Production Debug Team_v__Window Help

EJ E g % = C* default > @ TP ,.. Embedded d
= Licenses >

Projects % |Files |Classes | B staytPage  %|# MPLAB X Store %/

Templates
DTDs and XML Schemas

\
MPI—AB C Plugins D
ugins Download

X IDE ,
‘|\v/r Options

PROJECTS
# Open Sample

# Create New

Recent Projects
*» Import Legacy

# Import Prebuilt
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e Fl| Downloaded ##F<# » BhiE “Add
Plugings” 1% » I MIFERRGEHIYERRRHY MCC
Module fg3& (nbm) » REEZARFR R IZFART

dd Plugins ﬁ[

B com-microchip-mce-3.36.nbm
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o 2K} “Downloaded” #E-REF&inAE —EH4H » 4
MPLAB® Code\Configurator & > 3 FJ& FHY
“Install” K%

[ B4 Plugins ﬁﬂ

| Updates | Available Plugins (313 | Dovnloaded (1) | Installed (49) | Settings

N

’ Add Flugins... ] Search:
[ ; : I
ame MPLAB® Code Configurator
MFPLABE o, Lt
.
Yersion: 3.30
Author: Microchip Technology Inc o
Date: 2017622
Source: com-microchip-mes-3.36.nbm
Homepage: httpu/feromer, microchip comfmes
Plugin Description B
The MFLAB® Cade Configurator (MCC) generates seamless easy to
understand C code that' s inserted inte wour project. It enables,
configures and utilizes a rich set of peripherals across a select list of
devices. It' s integrated into MPLAER ¥ {IDE) to provide a very
powerful and extremelw easy to nse development platform.
Swstem requirements
= MPLAB X: w3.60 -
I plugin selected

Close ] [ Help ]
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o ICSERGIERE

“Restart Now”

o ETRES

MPLAB® X IDE
DIfEEfE MCC 2
SR I AT Y
AL

MCC t=EH5ERY,

B3 Plugin Installer

Restart application to complete installation
Eestart application to finish plugin installation.

The Plugin Installer has successfully installed the following plugins:

MFLARB®E Code Configurator

() Restart Later

[ Finish ” Cancel ]

Help
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R LZa< MCC 2rER

gl “Tools” ThRERR
¥EiEE “Plugins” By
#EHY “Available

mixIR

Refactor Production Debug Team Window Help

-

Start Page | MPLAB X Store %[

@

Embedded
Licenses

Templates
DTDs and XML Schemas

Plugins Download

Options

Plugins “##IEK T
AR H] FHHYSME

1?‘ \E B4 Plugins
NSW ¥

Updates{ﬁ‘?&ﬂable Plugins (315 Downloaded (1) | Installed (49) | Settings

l ‘ I Checl for Mewest ]
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3. RS Plugins $%2] “MPLAB® Code
Configurator” » )% B ’Install”

¥4 Plugins Iél

[ |
Updates | Available Plugins (31) | Downloaded (1) | Installed (49) | Settings|
l [ Check for Mewest ] Zearch: l
Install IMame Category Source " MPLAB® Code Configurator
[ Power Monitor MPLAR Plugin - [ —
[ RTOS Viewer (FreeRToS)  MFPLABE Plugin WHCommunity Contributed Plugin i
[[] ECAN Bit Rate Calculator MPLAR Plugin  dfp
[ PCLint MPLAE Plugin Version: 3.30
[ Dmact MPLAB Flugin  dfp = || Avthor: Microchip Technology Inc
[T Halt Notifier (Trial) MPLAR Flugin 4P Date: 2017/6/22 B
[ Remote USE Debuggmg (Tr... M[PLAR Flugin  dfp Source: Microchip Plugins 3
A o e Sl = Homepage: hitpywwrw microchip.comfmee
MPLA MPLAE Flugis
eeloq Dlugin g1 ] L
[  App Lanncher MFLAE Flugin Plugin Description il
[ MemorvStarterkit MFLAE Flugin The MFPLABE Code Configurator (WACC) generates seamless easy to |
[ Code Profiling (Trial Wersion) MPLAE Plugin & understand © code that' s inserted into wour project. It enables,
[T AsPICWorks MPLAE Flugin configures and ntilizes a rich set of peripherals across a select list of
[] Digital Compensater Design... MPLAE Plugin devices. It s inteprated into MPLAE ¥ (IDE) to provide a very
[ MPLAB® Harmony Config... MPLAB Plugin & - || powerful and extremely easy to vse development platform. -
N
Install >l plugin selected, 53ME
A

[ Close ] [ Help ]
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R L2 4 MCC 5%

(Continue)

HIEEFER IR SRR BE "Install” 31T
#BEE 4 T EY MCC B4 %88 MCC

Eplug ins P
I r R —
Available Plugin Ed P‘Iugin Installer J ‘ ﬁ

w a ch:

[ Check for Newest ] License Agreemr

Fleaze res” / i
Install MName ‘I ”
[] Powert
LF‘ Ly @i, won need to agree with all of the license i

. e particular plugins.

e &&B@ Code Configurater [3.36] Vi

e ‘ Copyright (C) [2012-2016] Microchip Technology Inc. and its subsidiaries
é cingin Update 3 (MAicrochip), All rights reserved.
Ld  MPLAB® Code ) . . o .
MPLAEY Keel You are permitted to use the accompansing software and its derivatives with
B A Dauncher Microchip products, See the Microchip license agreement accompanying this | 5N
[ MemoryStarterh software for additional info regarding wour rights and oblizations. seamless easy to
[ ode Profiling . It enables,
] dsPICWorks MICROCHIP SOFTWARE AND DOCUMENTATICN ARE PROVIDED "AS e o select list of
[ Digital Compe]ﬂ_,wT Bicaa i A s A FTTI_'IER EXFRESS OR = ovide & very
[ mMPLAB® Ha& [¥]1 accept the terms in all of the license agreements.; tform L
— - T —
Install 1 plugin sel
= Bac Install ancel Help

[ |y
il
=B W TN W =

[ Close ][ Help ]
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5 ZEE5E AR TR EHTEE) MPLAB® X IDE
o =EEEEELE “Restart Now” HEIH
HefE B AT R ENE “Finish”

i T
R T ==

Restart application to complete installation
Restart application to finish plugin installation.

The Plugin Installer has successfully installed the following plugins:
Code Manager
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(Plugins) BIE-RAEME MCC R B8Rt (B E

==

‘z‘:'s‘ Plugins ﬁ
' e —— - o
| Updates | Aaailable Flugins (307 | Download@ Installed (300 | Setthps E HU M CC Hﬁz:
\—/
l / Search: l
sel... | Name Category Act.. | MPLAB® Code Co urator
[[] Embedded Browser Ul - Jav... Bridges O =
[ Enockout HTML Editor Editing (] Yersion: 3.36 i
]  Angularls Editor Editing ) Source: Microchip Flugins
] HTML Custom HTMLS V]
] Testho Libraries o Plugin D ot
] AtmelleeScriptingDisabler MDBCore (] uein Lescriplion
[[] Power Data Processing MPLAE DBECore @ | The MPLABE Code Configurator (WOC) generates seamless easy to |
] toolchainC32 MPLAE IDE & |7 ||understand C code that” s inserted inte wour project. It enables, =
] toclchainC30 MFPLAE IDE V] configures and utilizes a rich set of peripherals across a select list of
] toclchainARM MFPLAE IDE @  ||devices. It s integrated into MPLAR ¥ (IDE) to provide a very
[ toolchainASKAE0 MFPLARE IDE V] powerful and extremely easy to use development platform.
] MessageCenter MPLAE IDE V] |
] toclchanC18 MPLAE IDE V] | o
MFLAB® Code Configurater MFLAE IDE v Swstem requirements
[C] MPLAE Home MFLAE IDE V]
Fl toolchainHI-TECH MPLAR IDE o ® MFLAB X: v3.60 i
'_l 1 4 . | 2 ATT 48 T TTT A
Activate [ Deactivate ] l Uninstall ] 1 plugin selected
[ Close ] l Help ]

T — T ——— e ———_
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ReE entors - PICkIt™ 3

e USB 2.0 Full Speed (12MHz) » 2t K BFiFeE /A
Dhee > AEHEHT ~ B1FE - HAP8IT ~ BrkiThee

o Ei MPLAB® X IDE m]fg# i A#5G B B4k

o N H BRI MLETIEE
= 2 30mA

e Voprange 3 - 5.5V

e Vprprange 3-13V

e CE and RoHS-compliant

 PIGKItE SIWEDUGGEIIELOUTAMITNET, ﬂ
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PLAB®ICD 3

ER5 PIC® EmiYSHE

ZIE VTR

o OJfEFESNETEE)E (1L00mA)

o EHUE — USB HS, HW Ji#, SRAM
o HRESETRLEE E(1000)

& HFfEsEESHINEE (Real-Time Watch)
HEEH USB #tE

ﬁ BN E R AL eSS

SRREEERE ICSP EReE/EekmIfr

HEBE MRS DV164035

H B

& Tl A B AR RS TR

o BHETE T HEASERE T HAER AR E
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o MCC X$& 8/16/32 fir 7ty MCU, SRRy TCHS 1 HEE 2E
%51|#y Device Libraries 2 Release Notes

Features | Current Download \Archlve Download \Documentatlon \

Current Version

. . Date Release
Title Version . D/L
Published Notes

Plug In

MPLAB® Code Configurator v3.36 7/11/2017 e - 1)
Device Libraries

PIC10/PIC12/PIC16/PIC18 v1.45 7/11/2017 ps - B
PIC24/dsPIC33/PIC32MM v1.35.1 711172017 b7 - B
PIC32MX v1.35 4/6/2017 b « e
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1. APPOO1 mEfE FENrEE B PICKIt3
2. FIEY MPLAB® X IDE

3. FREER » HER KB FRERAHE:

¢ .\PIC18F MCC RTC\labs\lab1.X
. BB MCC (MPLAB® Code Configurator)

4
5. PIC® WECEEZ E (Config. Bits)
6
!

. 11O HYEZE
. Timer By E




Reduce your development time » Reuse your code * Scale up or down
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fx‘h SN — >

svcece ONE PIC MCU PLATFORM
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i PIC18 Lab 1
Resiga g FERL LAB1 RYEE
e 7F MPLAB® X IDE T » BL#E ” Open Project”

HEEEXR “labl.X”

3 MPLAB X IDE v3.65
Edit View Navigate Source Refactor Production Debug Team Tools Window Help

4

¥ New Project... Ctrl+Shift+N > M ' A i Thin e z @ PC: 0x0| |novzdcc : W:0x0 : bank O & Howdol?
9 New File... Ctrl+N : :
- - El|| Start Page  %|# MPLAB X Store %
2 &8 Open Project.. Ctrl+Shift+O : '
Open Recent Project ! =
P ’ 4 Open Project [t
T ' I FW(D: || PICISF MCC RTC =T
Close Project ﬁﬁ'ﬁ;ﬁa = | labs Project Name:
Close Other Projects s leb1 X
Close All Projects - Open Required Projects:
Open File... S|
Open Recent File ’
Project Groups... R
Project Properties
e P A
?a\./e . Ctrl+S -~
Save As...
Save All Ctrl+Shift+S ~ == . -
Q! BRESBN):  CARTCWCC_V336\PICISF MCC RTCNabs\labl. X
Page Setup.. B fESEET: Project Folder - awE |
Print... Ctrl+Alt+Shift+P
Print to HTML...
Exit

LOGIN |
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o FEEMHE NHZEAERE “Labl” 1% -
RS “N” B (Properties)

> PICL8FA5K 22 | @ rmsrose-uws =

Categories: Configuration
> General Family: Device:

> P I ‘ k I t 3 2 File Inclusion/Exclusion All Families v PICISFASK -

Sl Conf: [default]
PICkit 3 Supported Debug Header: Supported Plugin Board:

" ‘ 1! * Loading o ol
> W o" } jb > Libraries one None

? Bulding Hardware Tool: - Compiler Toolchain:

=l @ ¥C8 global options Hardware Tools - Compiler Toolchains
> XC8 (V1.4x) o
L] > XC8 linker 99 PICkit2 HI-TECH PICC18-PRC
~+00 PICkit3 HI-TECH PICC18-STD
~ mpasm
o PM3 o mpasm (v5.74) [C:\Program Files\Microq
00 Real ICE .
2 Simulator
=1 1. Microchip Starter Kits
o Starter Kits (PKOB)
= Legacy Starter Kits
@ MCHV
@ MICROSTICK
@ SKDE 33 AUDIC
@ SKDE Memory
@ SKDE PICI8F] - || 1 }

AR LA AT 4

1]

*Tip: double click on serial number (SN) to use a friendly name (FN) instead.

Manage Configurations...

| OK || Cancel || Apply | Unlock || Help
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o B8 MPLAB® Code Configurator

=

-
£3 MPLAB X IDE v3.65 - lab1 : default E=8 NoR =%
File Edit View Navigate Source Refactor Production Debug Team Tools Window Help Q- Search (Ctrl+]

i E “ - default M ‘ﬁ‘ ';E;"']' - P '%'E“_f_' L\d : 0x0 |novzdce : W:0x0 : bank 0 & Howdol? |
Projects ¥ Files | Classes Bl || Start Page %|#™ MPLAB X Store # EID|E3]E)

=X -] m
+ @0 Header Files
@ Important Files
+ 0 Linker Files
@8 Source Files
£ Libraries
+ @ Loadables

lab1 - Dashboard % =

&% |78 labl -

()] '8 Project Type: Application - Configuration PRCJECTS MY M PLA B® X | D E

@ (5 @ Device

= @ PICISFASK2 $/Open Sample
# Checksum: Blank, no code loaded * Create New

)

Recent Pro;... Microchip Login

=i Compiler Toolchain
U XC8 (v1.42) [C:\Program Files\Microc 4 h
U Production Image: Optimization: +spfl = * Import Prebuilt Already Registered?

g e o i
R8I MCC Thik
B MCC TheEiRER T 2
Tools - Embedded >
MPLAB® Code Configurator

KELE) MCC

* Import Legacy

E-mail Address:

calvin.ho @ microchip.com

Password:

‘ LOGIN Forgot Password?

LEARN & DISCOVER | MY MPLAB® X IDE | WHAT'S NEW

ﬁ\ MICROCHIP

New to Microchip?

Register now to enjoy the
benefits of software update

alerts and easy software
weahanian Lan PP |

REGISTER NOW
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e Generates seamless, easy to understand Drivers and Initializers
that can be inserted into your project

¢ Enables, configures and utilizes a rich set of peripherals across many of
Microchip’s most popular PIC ® microcontrollers

¢ Generated C code can be easily modified and debugged
e Leverage drivers and GUI interface to reduce time to market

e Reliable, Small Footprint and Efficient

¢ Generated C code is reliable and designed for efficient use MCU
resources

e Powerful, easy to use plug-in development tool for MPLAB® X IDE
» Download this powerful development tool for FREE at:

www.microchip.com/MCC
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Project Resources Section Module Composer Window
= Includes all of the peripherals or functions you = This window changes depending on the peripheral selected in the project
want to use in your project resources section so there is a customized GUI to setup each different peripheral
= Each peripheral has a simple user interface to = Easily set up your GPIOs as inputs or outputs and with the snap of a button—
set up the basic configuration and related pins configure them to start high or low and show which pin you want them to be active
on
= = Easy graphical setup of logic gates for the Configurable Logic Cells (CLC)
Click the “Generate Code™ button and = Allows saving custom names for easy code readability
view the source file for your project

O [ srtemom | g 1o 353228832
aapnanamomn

------------

STastues
TETTEEEN
THEIHHE

Al - o w0 e — .
e
Tow— @ Ve "
el L T " - c\
v Swts . @ e Ll e
e o

R AR e
-

Fan st S IO W At .
W e )

Dot T P T b & -

S — P e B e ,."l"{!“

Device Resources Section Pin Manager Window

= Once you've chosen your MCU, this section populates with = Helps you plan your pin layout and lock the functions to specific
the peripherals and functions available on that product package pins

= You pick which ones you want in your project, easy as a = View in both graphical and tabular formats
double click = Easy setup for products with Peripheral Pin Select (PPS) with many

= Then they show up in the Project Resources Section remappable pins

= Choose from peripherals and functions such as UART, = Smart pin management: automatically selects the pins needed
Timer, CLC, Comparator, ADC, DAC, interrupts, GPIO and to go with the peripheral configurations chosen in the Module
much more Compose Window




i MPLAB® Code Configurator

MICROCHIP _ _ _
Regional Training Pure Engineering Nirvana

Centers

[ ==1]

rch (Crrl+1)

Q- s.

3 MPLAB X IDE v3.65 - lab1l : default
File Edit View Navigate Source Refactor Production Debug Team Tools Window Help
¥  How do I7

U S =) @ [default > W - - b - S-S - S BB - 7 PC:0x0| [novzdec : W:0x0 : bank 0 |

[Resource man-— = | &1 |[ Start Page =) ¥ MPLAPB X Store  ®| MPLABR® Code Configurator ™

(2l 2][=][=] | pin Manager: Package (Mcc) 3 |

Projects Files | Classes

Project Resources Generate TMRL @l @
Fin Module Easy Set £ Regist & Not
sy as! ety egisters [=}
System Module £ P 2
~ Peripherals Hardware Settings
& TMR1 B| Enable Timer
Device Resources [@] - Timer Clock Timer Period
-
Deocuments Clock Source I FOSC/4 l - J Timer Period 16 us = 1
PIC18F45K22 Product Page
~ Peripherals External Frequency 32.768 kHz Period count Ox0 = kit 7 MicRocHIP
> S5 ADC Prescaler [[1:a | Calculated Period 1s PIC18FA5K22
a Enable 16-bit read
tab? — Dashbonrd M | = | Enable Synchronization
22 |78 labl - Enable Oscillator Circuit Enable Gate
€ 78 Project Type: Application - Configuration;
g = ‘DE\;TéISFA‘SKQZ Il Enable Gate Toggle Gate Signal So
P # Chscksum: Blank, no cods loaded [_] Enable Gate Single-Pulse mode Gate Polarity
1B Compiler Toolchain
B HCE (v1.42) [C:\Program Files\Microc )
¥ Production Image: Optimization: +spac [ ] Enable Timer Interrupt
= @& Memory Enable Timer Gate Interrupt
€ Usage Symbols disabled. Click to enab:
3 Data 1536 (0x600) bytes - -
L= il = Output__| Pin Manager: Grid [MCC] =
= Package: | PDIP40 I - I Pin No: 2 | 3 ‘ 4] SJ 6] 7J14|13|33[34I35{36|37‘38|39|40 15]16J17|18|23t24l25{26 19‘20|21‘22I27J28|29‘30| 8|
Mevigutor |Versionstwcca ™| 8 PortA v | PortB ¥ PortC v Port D ¥ | Pc
Versions Module Function Direction | 0| 1| 2|3 |4|5|6|7|0|1|2|3|4|5|6|7|0|1|2|3|4|5|6|7|0|1|2|3|4|5|6|7|0
: |
» MPLAB® Code Configurator (Plugin) v3.3€ OsC CLKO ocutput i
~ Libraries Pin Module v |GPIO input A N N T N Y N N T T N E Y N N E N E N E Y N E Y E N E N E N E N E N
R e e T GPIO cutput I I I T IR T N T R R N RN
- N A Perioheral RESET MCLR input
icrocontrollers an eripherals Tickl input -
» PIC10 / PIC12 / PIC16 / PIC18 MCUs Wit e s —1 1 - I [ 1 I
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o ADC

o CCP

e Comparator

e DAC(Digital-to-Analog Converter)
o ECCP

o EUSART

o FVR
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e GPIO
e HLVD

¢ High/Low-voltage Detection
¢ Programmable 16-Level
¢ Interrupt on High/Low-Voltage Detection

e MISSP
e Memory

¢ DataEE (Up to 1024 Bytes Data EEPROM)

e SRLatch

e TImer
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e System Clock #E#E Internal Oscillator
¢ INTOSC(A 5k = =8)

e Internal Clock #EANTEH
¢ 1MHz HF

System Module 0 ©

asy Setu isters
f ¥ INTERMAL OSCILLATOR
Current System clock 1 MHz

EEaSy Setu p EE?E Dscillator Select | Internal oscillator block I = ‘

Systern Clock Seliﬂ> FOSC | -
= 327
ﬁEEI{’E'ﬁE% (FOSC) Internal Clack >| 1MHz_HFINTOSC/16 I - ‘oapLLCapable Frequency

A1 MHz

External Clock 1 MHz
D PLL Enabled D Software PLL Enabled

D Low-voltage programming Enzble
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Reglonal Training (O S C C O N & O S C C O N 2)
System Module E)
53 Easy Setup E Registers | At

v Register: OSCCOM | p.ap

IOFS not stable

IDLEN | disabled | = |

IRCF | 1MHz_HFINTOSC/16 | v|

0STS | e — | = |

5Cs | FOSC | - |

v Register: OSCCOMNZ | .4

LFIOFS | e oae | - |

MFIOFS | not stable | ~ |

MFIOSEL | disabled | v|

PLLRDY | NOPLL | - |

PRISD | enabled | - |

SOSCGO | disabled | ~ |

SOSCRUN | disabled | - |

e




2.3 Register Definitions: Oscillator Control
REGISTER 2-1: OSCCON: OSCILLATOR CONTROL REGISTER

RwW-0 RAW-0 RAW-1 RAW-1 R-g R-0 RAW-D RAW-D

IDLEN | IRCF<2:0> | osTts() | HFIOFS SCS<1.0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as 0 q = depends on condition
-n = Value at POR “1' = Bit is set ‘0" = Bit is cleared x = Bit is unknown
bit 7 IDLEN: Idle Enable bit

1 = Device enters ldle mode on sLEEP instruction hEgE — O X

0 = Device enters Sleep mode on sLEEP instruction

bit 6-4 IRCF<2:0>: Internal RC Oscillator Frequency Select bitf *_:DE_E-EH —. _I_ A =
111 = HFINTOSC - (16 MHz) — Ivo¥ o =
110 = HFINTOSC/2 — (8 MHz)

101 = HFINTOSC/4 — (4 MHz)
100 = HFINTOSC/8 — (2 MHz)___
011 = HFINTOSC/HM6 — (1 MHz))

If INTSRC = 0 and MFIOSEL = 0:

010 = HFINTOSC/32 — (500 kHz) HEX 30
201 = HFINTOSC/E4 — (250 kKHz)
000 = LFINTOSC — (31.25 kHz) DEC 48
If INTSRC = 1 and MFIOSEL = 0 OCT 60
010 = HFINTOSC/32 — (500 kHz)
001 = HFINTOSC/64 — (250 kHz) I BIN 00110000
000 = HFINTOSC/512 — (31.25 kHZ)
§es 2
If INTSRC =0 and MFIOSEL = 1: . o DWORD
210 = MFINTOSC — (500 kHz)
001 = MFINTOSC/2 — (250 kHz) Lsh Rsh Or Xor

000 = LFINTOSC — (31.25 kHz)

11 0000




R\ =2 K ResetBIERE

MICROCHIP
OSCTUNEKRCON
Centers
v Register: OSCTUNE .
INTSRC disabled -
PLLEM disabled -
TUM Ox0
¥ RESET

» Register: RCON | .5
BOR occurred =
IPEN disabled =
FD POR or CLEWDT =
FOR. occurred =
=] did not occur &
SBOREM | enabled =
TO POR or CLRWDT | -
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— | System Module

i Easy Setup H = Registers | & Notifications : 0

¥ System Module

v Register: CONFIGTH = ,05

FCMEN Fail-Safe Clock Monitor disabled v
| FOSC Internal oscillator block v
d IESO Oscillator Switchover mode disabled v
: PLLCFG Oscillator used directly v
] PRICLKEN | Primary clock is always enabled v
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e CONFIG2L
¢ BOREN SBORDIS, BORV 285, PWRTEN ON

e CONFIG2H
¢ WDTEN OFF (BrefiksHy 202258 )

e CONFIG3H

¢ CCP2MX PORTC1, PBADEN OFF,
MCLRE EXTMCLR (FgeEfE= T B FH MCLR )

o CONFIGAL

¢ LVP OFF, STVREN ON, XINTST OFF
> HI{EF Lite Ry XC8 BE#F XINTST 5k OFF
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v Register: CONFIG2H 3¢

WDTEN | Watch dog timer is always disabled. SWDTEN has no effect. v

WDTPS | 1:32768 v

v Register: CONFIG2L (5,7

BOREN Brown-out Reset enabled in hardware only (SBOREN is disabled) v

BORV VBOR set to 2.85 V nominal -

PWRTEN | Power up timer disabled v
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v Register: CONFIG3H (,pF

CCP2MX | CCP2 input/output is multiplexed with RC1 v

CCP3MX | P3A/CCP3 input/output is multiplexed with RB5 =

HFOFST | HFINTOSC output and ready status are not delayed by the oscillator stable status | ~

MCLRE MCLR pin enabled, RE3 input pin disabled v
P2BMX | P2BisonRD2 =
PBADEN | PORTB<5:0> pins are configured as analog input channels on Reset >
T3CMX | T3CKlis on RCO =

v Register: CONFIG4L (.31

DEBUG | Disabled v
LvP Single-Supply ICSP disabled v
STVREN | Stack full/underflow will cause Reset =
XINST Instruction set extension and Indexed Addressing mode disabled (Legacy mode) | ~
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e CONFIG5L (§xRtOFF)
o EBRE TS IRETTE > Frefls EeRaEART A HYPREE

= )|

A AE

e CONFIG5H (82 OFF)

¢ Boot [&VE{R:E - EEROM &iRHRE
e CONFIG6L (g OFF)

o PEFETREE (PR TR A
e CONFIG6H (g OFF)

¢ Config. Reg, EEPROM, Boot [& {53 A [5{7-2&

B EEFE B iR BR B T A HYPReEE E
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v Register: CONFIGSH (5,

CPB I Boot block (000000-0007FFh) not code-protected | v |

CPD I Data EEPROM not code-protected I v |

v Register: CONFIGS5L g,

CPO [ Block 0 (000800-001FFFh) not code-protected

CcP2 | Block 2 (004000-005FFFh) not code-protected

I
CP1 | Block 1 (002000-003FFFh) not code-protected | v

|

|

CP3 | Block 3 (006000-007FFFh) not code-protected

- Register. CONFIG6H OxEO

WRTB I Boot Block (000000-0007FFh) not write-protected | v l

WRTC l Configuration registers (300000-3000FFh) not write-protected | v l

WRTD I Data EEPROM not write-protected | v |

v Register: CONFIG6L .

WRTO l Block 0 (000800-001FFFh) not write-protected

WRT1 l Block 1 (002000-003FFFh) not write-protected

WRT2 l Block 2 (004000-005FFFh) not write-protected

WRT3 l Block 3 (006000-007FFFh) not write-protected
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e CONFIG7L (%X OFF)

o ERIBEEBEZE |- Table Read 52 EHAY(75E
e CONFIG7H (8¢ OFF)

¢ Boot [&¥EZE |- Table Read {5552 PReE

o

£ B B 40 &5 el B F A RY PR € 5% E
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v Register. CONFIG7H (40

EBTRB | Boot Block (000000-0007FFh) not protected from table reads executed in other blocks | ~

v Register: CONFIG7L ¢

EBTRO | Block O (000800-001FFFh) not protected from table reads executed in other blocks | ~

EBTR1 | Block 1 (002000-003FFFh) not protected from table reads executed in other blocks | ~

EBTR2 | Block 2 (004000-005FFFh) not protected from table reads executed in other blocks | =

EBTR3 | Block 3 (006000-007FFFh) not protected from table reads executed in other blocks | =

| £3 MPLAB X IDE v3.65 - lab1 : default
File Edit View Navigate Source Refactor Productit

PSS D@ |[wmm = i
Projects IFiles IChsses [Resource Man---_ 2 =
Project Resources | Generate # Press Generate Button
¥ System

Interrupt Module
Pin Module
System Module

Versions [MCC] @) Navigator B

\
|
I
|
%
|
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/l CONFIG1H D[EEI Source Files
#pragma config FOSC = INTIO67 // Oscillator Selection bits->Internal oscillator block - B main.c
#pragma config PLLCFG = OFF // 4X PLL Enable->Oscillator used directly =@ MCC Generated Files

#pragma config PRICLKEN = ON // Primary clock enable bit->Primary clock is always enabled
#pragma config FCMEN = OFF // Fail-Safe Clock Monitor Enable bit->Fail-Safe Clock Monitor disabled
#pragma config IESO = OFF // Internal/External Oscillator Switchover bit->Oscillator Switchover mode dis

~ B mece

/I CONFIG2L s
#pragma config PWRTEN = OFF // Power-up Timer Enable bit->Power up timer disabled
#pragma config BOREN = SBORDIS // Brown-out Reset Enable bits->Brown-out Reset enabled in hardware

#pragma config BORV = 285 // Brown Out Reset Voltage bits->VBOR set to 2.85 V nominal ﬁﬁiﬁm CC.C I:I:I

/l CONFIG2H
#pragma config WDTEN = OFF // Watchdog Timer Enable bits->Watch dog timer is always disabled. SWDTEN has no effect.
#pragma config WDTPS = 32768 // Watchdog Timer Postscale Select bits->1:32768

/l CONFIG3H

#pragma config CCP2MX = PORTC1 // CCP2 MUX bit->CCP2 input/output is multiplexed with RC1

#pragma config PBADEN = ON // PORTB A/D Enable bit->PORTB<5:0> pins are configured as analog input channels on Reset

#pragma config CCP3MX = PORTB5 // P3A/CCP3 Mux bit->P3A/CCP3 input/output is multiplexed with RB5

#pragma config HFOFST = ON // HFINTOSC Fast Start-up->HFINTOSC output and ready status are not delayed by the oscillator stable status
#pragma config T3CMX = PORTCO // Timer3 Clock input mux bit->T3CKIl is on RCO

#pragma config P2ZBMX = PORTD2 // ECCP2 B output mux bit->P2B is on RD2

#pragma config MCLRE = EXTMCLR // MCLR Pin Enable bit->MCLR pin enabled, RE3 input pin disabled

I/ CONFIGAL

#pragma config STVREN = ON // Stack Full/lUnderflow Reset Enable bit->Stack full/lunderflow will cause Reset

#pragma config LVP = OFF // Single-Supply ICSP Enable bit->Single-Supply ICSP disabled

#pragma config XINST = OFF // Extended Instruction Set Enable bit->Instruction set extension and Indexed Addressing mode disabled (Legacy r
#pragma config DEBUG = OFF // Background Debug->Disabled
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/Il CONFIG5L

#pragma config CP0O = OFF // Code Protection Block 0->Block 0 (000800-001FFFh) not code-protected
#pragma config CP1 = OFF // Code Protection Block 1->Block 1 (002000-003FFFh) not code-protected
#pragma config CP2 = OFF // Code Protection Block 2->Block 2 (004000-005FFFh) not code-protected
#pragma config CP3 = OFF // Code Protection Block 3->Block 3 (006000-007FFFh) not code-protected

/l CONFIG5H
#pragma config CPB = OFF // Boot Block Code Protection bit->Boot block (000000-0007FFh) not code-protected
#pragma config CPD = OFF // Data EEPROM Code Protection bit->Data EEPROM not code-protected

/l CONFIG6L

#pragma config WRTO = OFF // Write Protection Block 0->Block 0 (000800-001FFFh) not write-protected
#pragma config WRT1 = OFF // Write Protection Block 1->Block 1 (002000-003FFFh) not write-protected
#pragma config WRT2 = OFF // Write Protection Block 2->Block 2 (004000-005FFFh) not write-protected
#pragma config WRT3 = OFF // Write Protection Block 3->Block 3 (006000-007FFFh) not write-protected

/I CONFIG6H

#pragma config WRTC = OFF // Configuration Register Write Protection bit->Configuration registers (300000-3000FFh) not write-protected
#pragma config WRTB = OFF // Boot Block Write Protection bit->Boot Block (000000-0007FFh) not write-protected
#pragma config WRTD = OFF // Data EEPROM Write Protection bit->Data EEPROM not write-protected

/Il CONFIG7L

#pragma config EBTRO = OFF // Table Read Protection Block 0->Block 0 (000800-001FFFh) not protected from table reads executed in other bloc
#pragma config EBTR1 = OFF // Table Read Protection Block 1->Block 1 (002000-003FFFh) not protected from table reads executed in other bloc
#pragma config EBTR2 = OFF // Table Read Protection Block 2->Block 2 (004000-005FFFh) not protected from table reads executed in other bloc
#pragma config EBTR3 = OFF // Table Read Protection Block 3->Block 3 (006000-007FFFh) not protected from table reads executed in other bloc

/I CONFIG7H
#pragma config EBTRB = OFF // Boot Block Table Read Protection bit->Boot Block (000000-0007FFh) not protected from table reads executed ir
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7Jl]+ main.c E'FZ MCC FRrE4RY h fEE—
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#ifndef MCC_H

#define MCC_H

#include <xc.h> /] TOA XC8 BEIRTEE
#include “pin_manager.h” /] DOABIAIEE E BIAE GRS
#include “tmrl.h" // TOA Timerl BYEE E1ZFEHE,
#define _XTAL_FREQ 1000000 /] ©®EILIEEEZR Fosc

void SYSTEM_Initialize(void); /] RERBEE S

void OSCILLATOR Initialize(void);
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pin_manager.h
e pin_manager.h — BFrERY /O WL E&RE)
fEVELE » 110 RBREIE &

void PIN_MANAGER_Initialize (void); // REE S
//get/set LED_DS8 aliases

L 3

|mit

#define LED_D8_TRIS TRISD?Y
#define LED_DS8_LAT LATD7/
#define LED_D8_PORT PORTDDbits.RD7
#define LED_D8_ANS ANSD7

#define LED_D8_SetHigh() do { LATD7 = 1; } while(0)

#define LED_D8_SetLow()  do { LATD7 = 0; } while(0)

#define LED_D8_Toggle() do { LATD7 = ~LATD7; } while(0)
#define LED_D8_GetValue() PORTDbits.RD7

#define LED_DS8_SetDigitalInput() do { TRISD7 = 1; } while(0)
#define LED_DS8_SetDigitalOutput() do { TRISD7 = 0; } while(0)
#define LED_D8_SetAnalogMode() do { ANSD7 = 1; } while(0)
#define LED_D8_SetDigitalMode() do { ANSD7 = 0; } while(0)
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Rosionat Traiing tmrl.h
e tmrl.h — & Timerl FEFREEIE

#include <stdbool.h>
#include <stdint.h>

Timerl EARAEAR&HI
void TMR1_Initialize(void); L _

void TMR1_StartTimer(void); mEi:{,r\],'rti'taeu}ziﬁ,oe’r@xog,ES);
void TMR1_StopTimer(void); TMR1_StartTimer();
uintl6_t TMR1_ReadTimer(void);

void TMR1_WriteTimer(uint16_t timerVal);

void TMR1_Reload(void);

void TMR1_StartSinglePulseAcquisition(void);
uint8_t TMR1_CheckGateValueStatus(void);
bool TMR1_HasOverflowOccured(void);
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e e MCC.C
e mcc.c — B MCC —_%EYJ Z\

#pragma config IESO = OFF

#pragma config PLLCFG = OFF = :
#pragma config PRICLKEN = OFF b | =/ =t E:}JI Config.
#pragma config FOSC = INTIO67 Bits RUER ZE

#pragma config FCMEN = OFF

#include "mcc.h"

MCC FhEZERZIE

void SYSTEM_ Initialize(void) ZRE - FHRHERZ
{ \ £ main.c AL R Y
OSCILLATOR Initialize(); SYSTEM In|t|a||ze()

PIN_MANAGER_Initialize(); AT o B R En <
TMR1_Initialize(); :

}
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e pin_Manager.c - /0 RIEYEE E &

PIN_ MANAGER _Initialize()

e tmrl.c — Tmerl BV

void TMR1_Initialize(void)

void TMR1_StartTimer(void)

void TMR1_StopTimer(void)

uint16_t TMR1_ReadTimer(void)

void TMR1_WriteTimer(uintl16_t timerVal)
void TMR1_Reload(void)

void TMR1_StartSinglePulseAcquisition(void)
uint8_t TMR1_CheckGateValueStatus(void)
bool TMR1_HasOverflowOccured(void)
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o TERTIHIZTRIZRE 1 HITESEEHEA

o FEEHERE REMA - mcc.h
o BN SYSTEM Initialize() BlHE]

#include "mcc_generated files/mcc.h"

Il Main application

void main(void)

{
Il Initialize the device
SYSTEM Initialize( );
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86 TMR1 StartTimer (); <CTRL> <ALT> + SPACEBAR
a7

88 while (1) gy <CTRL> +\
89 ¢ | _ Mo ERHFEANER B

11| Ldd your applicdd
91 if (TMR1TIF)

92 {
93 ED DE Toggle():
94 THEL Reloadl().

95 TMRITIF = 0O;

98 ]
97
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PIC18 Lab 2-ADC

A/D RESULT JUSTIFICATION

ADFM =1

10-bit Result
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~
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000000
g * ~
ADRESH ADRESL
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10-bit Result

Left Justified
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EXAMPLE 16-1: CALCULATING BAUD
RATE ERROR

For a device with Fosc of 16 MHz, desired baud rate
of 9600, Asynchronous mode, 8-bit BRG:

Fasc
64([SPBRGHx.SPBRGx] +~ 1)

Solving for SPBRGHx:SPBRGx:

Desived Baud Rate =

Fosc
Desired Baud Rate
X = -1
o4
16000000
600
4

—1

= [25.042] = 25

_ 1a000000
Calculated Baud Rate = m

9615

Cale. Benid Rate — Desired Baud Rate
Desired Baud Rate

Error =

_ (9615 - 9600)
9600

= 0.16%
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HEX
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FrBER

<No Project Open>

n MPLAE X IDE v2.10 - lab2_8bit : default

Edit View Mavigate Source Refactor Run Debug T

1 MNew Project... Ctrl+ Shift+1]
9 MNew File... Ctrl+M
Open Project... Ctrl+Shift+q

Open Recent Project

Import

Open Team Project...

BAFAFRARY

= NEE
RAREER
EERTEE

Close Project (lab2_8hit)
Close All Proje

Open File...
Open Recent File

Project Group
Project Properties (lab2_8hit)

Save Ctrl+5

Save As..,

= 1ERARA
L
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o BHEL lab2 8bit.X

MPLAB X IDE v2.10
Edit View Mavigate Source Refactor Run Debug Tea
] Mew Project... Ctrl+ Shift+N
'F"_I New File... Ctrl+N ——— T e
fees Cpen Project - ﬁ

Open Project... Ctrl+Shift+0 ' P ) —

Open Recent Project L4 F 1

Lockin: | . labs ~ ¥ *
Import 4 3 4
Open Team Project.. - | lab1 Project Mame:
T L =
Close Project EI |Eb2_3bit

Close All Projects

Open File.. Open as Main Project l
Open Recent File L4
Project Group v Open Required Projects:

Project Properties

File pame: C:\MASTERSY13004YabsYab2Yab2_shit. X Open Project

Files of type:  Project Folder |
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o B8 MPLAB® Code Configurator

E Header Files
ﬁ‘ Important Files
% Linker Files
ﬁ Source Files
ﬁ' Libraries

n MPLAB X IDE v2.10 - lab2_8bit : default —
File Edit View Mavigate Source Refactor Run Debug Tear| |Tools| Window Help
PP B B @ et | Embedded I@LAB@ n:udecu@
Licenses *
: Projects @ % |: Files Apply Diff Patch...

Add to Favorites

Templates

DTD=s and XML Schemas

Plugins

ﬁ:‘ Loadables

To start MPLAB® Code Configurator

Tools -> Embedded -> MPLAB® Code Configurator

|I rm‘-'lla

!
h& Bhit |
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Projects Classes Resource Management [MCC] XI =
Project Resources Generate Lab 1 Fﬁ EQEEE,\J :
¥ System
Interrupt Module System

Pin Module GPIO

System Module

¥ Peripherals TI merl

[x]/[x]

Lab22MCCEEE
ElLablp9fEX
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Device Resources

\
PICTBFASR.ZZ Product Fage \ FH%EQ ADC

¥ Peripherals

p o CCP
» ol Comparator %}E ADCADC
» o DAC .

» " ECCP

» [=1EUSART

» |E|E>d_|nterrupt
> —FVR
» —HLVD
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e FI|Pin Module » B e

PIC18F45K22  2s[rer
B ANO Y341 Ry e

POT_CHANNEL 213 14 15 16 17 18 19 20

,;)

o o

L]
-
|
I

StartPage x |4 MPLAB X Store x | MPLAB® Code Confignrator | 2] Lahoe | 1) v %
=

Pin Module U EER =
r_

'{ﬁ} Easy Setup | = Registers || /% Notifications - 1

Selected Package : UQFMN40

Pin Name4 | Module Function Custom Mame Start High Analog Cutput WPU oD 10C

RAD ADC ANO POT.CHANNE || [] L]

RD7 Pin Module |GPIO LED D& I:I I:I
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o T ANO Y4285 POT CHANNEL

typedef enum

{
channel CTMU = 0x1D,
channel DAC = Ox1E,
channel FVRBuf2 = Ox1F,
POT_CHANNEL = 0x00

} adc_channel t;

—

adc.h :

TE SIS B Bl 48 1%
— POT_CHANNEL
a% Bk 0x00 #E4E
2l ANO BYEi A Rl

CRanneE_L T
channel_DAC

RAD 19 AMNO POT_CHAMMEL

{Eci& M ANO 73
POT_CHANNEL
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¢ ADCigr A it/ PORTA, PORTB,
PORTC,PORTD & PORTE

o RAHECENI RAUCE SERFAERACEE A
ThRE
e Labl RD7 EE&R#E%HE 1/0 By Kl

» Lab2 B RAO (ANO) %k ADC B A
o JEX: HAl RD7 & RAO 52 » HERH

\

B S B
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o FHEI EUSART1 i#E#E EUSART
UART Lnﬂ*%iﬁh

¢ 9600,N,8,1 T

File Edit VWiew Mavigate Source Refactor Production Dek
i B D@ et v

Projects | Files | Resource Management [M--- & [=]

1

PEK

Project Resources Generate

¥ System
Interrupt Module
Pin Module
System Module
¥ Peripherals

S5 ADC

e [=]EUSART1
BRI EUSART JhEEIEEE EUSARTL 148 / 1 —

» ~fccp

Comparator
DAC

W v E USART
e_c\\c\" (= EUSART2

» m Ext_Interrupt
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o (RIBJE THYEIREEREEE EUSART By TIERER
StartPage 5|y MPLAB X Store 5| MPLAB® Code Configiator 1rwii
EUSART1 Qe

@E{}' Easy Setup E Reqisters i, Motifications : 2

Hardware Settings

Mude| asynchronous | b |

!
EnalNe EUSART Baud Rate: 9600 [ - | Error: 0.160 %

pefhle Transmit Transmission Bits: | 8-bit | -

|
Enable Wake-up Reception Bits: | 8-bit | - |
|

ock Palarity: | async_noninverted_sync_fallingedge | -

X FH EU
R

Enable Transmit

|| Redirect STDIONQUSART

‘ Enable Continuous Receive

it Buffer S5ize | & | ~ H%' STDIO E"Jﬁﬁjﬂj N A*EIE.I
Software Receive Buffer 5ize | & - | EUSART]— ’ gE eusartlh
ZMA #include <stdio.h>
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Hotifications | Search Results |0utput | Pin Manager: Grid [MCC] 2 |

Package: |PDIF'4D |'| ‘ Pin No: 2 | 3 ‘ 4 ‘ 5 ‘ B ‘ 7 ‘14‘13 33‘34|35|36|3?|33|39|40 15‘16‘1?‘13‘23‘24‘25‘26 19|20|21|22|2?|23|29|30 8 ‘ 2] ‘10‘ 10
Port AW PortB W PortCW PortD W PortEY
Module Function Direction 0|12 |3 4|5|6|7|0|1]2|3|4|5|6|7(0(1|2|3|4|5|6|7|0|1]|2|3|4|5|6|7|[0(1|2]|3
AN input RGN B B ORI O T O T = I - T - B
ADCY VREF+ input B
VREF- input 'h
- 7
EUSART1 VW fxl nput / ﬂ
X1 output a8 }
0sC CLKO output - |
F'mmdule“,GPIO input O O O O O O O O O O I O OO - O O O O O O O O - -
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RESET MCLR input ﬂ
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o IRIX I “Generate Code” E4 Project
Resources I BN ERILHIERFE

3 MPLAB X IDE v3.65 - lab2
File Edit View Mavigate Source Refactor Production Del

P S D@

Projects | Files | Resource Management [M=-- &2 [=]

Project Resources

¥ System = ‘
7l

“Generate Code”

Lo ADC

[=]EUSART1

] ]
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‘ ad C " h ' MPLAE X IDE v2.10 - lab2_8bit : default

Eile Edit View Navigate Source Refactor Bun Debug

‘ adC. C 1F_‘I B0 (Y default

: Proj.. Q@ | Files | Classes
=[5 lab2_8bit

¢ ceusartl.h

b EI app.h
ERPENMCC Generated Files

rtl. R
¢ eusartl.c e \:\

= E] pin_manager.h

BB tmrih MPLAB® COde

[l Important Files

mcc.h EFREFEMA: 010 i Configurator driver
- iy files for ADC and
#include <xc.h> =@ v et e _ EUSART1 added

. " . " ’EI ade.c
#include "pin_manager.h B

H

H n n =|E| mee.c
#include "tmrl.h ;1% on g
#include "adc.h" & braries

5[ Loadables

#include "eusartl.h"
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e void EUSART1 Initialize(void)

¢ tinacE UARTL LR

¢ [ UARTL 1hge 2 (A5 E I FE R 8
e UINt8 t EUSART1 Read(void)

o HPEUIHAAFEH—( Byte V&R
¢ Polling RC1IF {7 tiE= 5=

e void EUSART1 Write(uint8 t txData)
o {Fik—(ff Byte 2%
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e APp.C

¢ ConvertADCVoltage()
- F ADC HME SR L B A EERRIR A E
- RFEREEK T EFNE
¢ PutrslUSART()
> 7t UART1 {83£ const KE

e Lab2.c

printf ("\\nMCC: It's Easy\r\nPIC18 Lab 2\r\n");
putrsTUSART("\\nMCC: It's Easy!\r\nPIC18 Lab 2\r\n");

il
R
ITH

AP

iy

o DURRITRUE - D4 - (RS EA AR
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o BHEL Lab2.c = TODO ju A EHEAIRER

ﬂ'@mam.c E|'@app.h Ba’|"|E£-:h]app.c E"'IE-E':‘Imcc.c E"@mcc.h ﬁ|'@1‘,mr1.h ﬁ|"|=-E‘]an::1f:.h E|"|E-T_-':'];3Lc:1t:.<: Bs‘"IE-E':‘]pi]'l_manager.t: E|'@pi]'l_mam.ager.h E|"|E-T_-':']eus
BR-E-ATSFEFL D U0 0L s

101

102 1 T (TMR1IF)

103 {

104 LED D8 Toggle();

105 TMR1 Reload();

106 TMRIIF = 0O;

107

108 [ {1 TODD : Get the ADC conversion result for the POT CHANNEL

109 /] 3T : BHEL adc.h #ZE adc channel t BYFIEBES (typedef enum) &V A LHE

110 |+ /1 2% adc.h &Y 86 1T BVFIEEE

111 adcResult = ADC GetConversion(POT CHANNEL);

112

113 ConvertADCVoltage(adcResult);//ADC EHAVEEEER 10 EHAELLEERES,

114 printf(” Potentiometer Analog Voltage 1s %d.%d%d%d V \r\n",A1000 mV, A100 _mV, AlQ mV,mV);
115 1

116 1
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o MEEREENEN 252
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»- g BRI EREHERRE
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Tera Term: Mew

CITCPHP Host: |myhost.example.com

History

TCP porti#: |22

Service: Telnet
(@) SSH 55H version: [SSH?

Other
Protocol: | UNSPEC ~

Port: |CUME: Prolific USB-to-Serial Comm Fot «

{ OK J ‘ Cancel | ‘ Help ‘

BEREEES
15269 COMX
R AT A O B R —
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Choose Serial Port
under “Setup” and
configure the
following settings

\ra Term: Serial port setup

\

B COM12:9600baud - Ter Term WT

Serial port...

Proxy...
55H...

SeH Authenticatiomn

File Edit | Setup C-:untr-:u Window Help Data: |Ebit
Terminal.. |
Parity: none
Window... ty
Font... Stop: 1 bit
Keyb d..
=ybear Flow control: |none

Port. | COMS6 v oK
Baud rate: 9600 v
v | Cancel
-
- | Help

Transmit delay

0 msecichar

mseciline
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MCC: It's Easy!

PIC18 Lab 2
Potentiometer Analog Yoltage 1
Potentiometer Analog Yoltage 1
Potentiometer Analog Voltage 1
Potentiometer Analog Yoltage 1
Potentiometer Analog Yoltage 1
Potentiometer Analog Yoltage 1
Potentiometer Analog Yoltage 1
Potentiometer Analog Voltage 1
Potentiometer Analog Yoltage 1
Potentiometer Analog Yoltage 1
Potentiometer Analog Yoltage 1
Potentiometer Analog VYoltage 1
Potentiometer Analog Yoltage 1
Potentiometer Analog Yoltage 1
Potentiometer Analog Yoltage 1
Potentiometer Analog Yol[]

ﬁﬁE}J_.[“"‘E}JBH(VRl)
BWEM—X - ANOE FMEHA
ZIpvERR
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F THIMERIREE
¢ HOHERER:

> App.C
» APPO01 LCD.c
> Lab2-1.c

¢ MCC E4FEZ

> Mcc.c (System HJIEE)
Adc.c

Eusartl.c
Pin_manager.c
Tmrl.c

Y V V V

== labE 1 Bblt
= [E] Header Files

I3

I_IITIITI

B Gﬁ MZC Generated Files
-2 ade.h
EI eusartl.h
EI pin_manager.h
- tmrLh

- (G Important Files

- Linker Files

=l Gi] Sonrce Files

B E@ MCC Generated Files
EI adec.c
'EI ensartl.c
EI pin_manager.c
=l

-8 Libraries

=1

B8 Loadables




e - b £t
MICROCHIP APPOO]__LCDC ET&E{)%E@&[%&

Regional Training
Centers

void OpenLCD (void) ;

void  WriteCmdLCD (unsigned char ) ;
void  WriteDataLCD( unsigned char ) ;
void  putsLCD( char *);

void  putrsLCD( const far char *) ;
void putcLCD(unsigned char);

void  puthexLCD(unsigned char ) ;

void LCD_Set Cursor(unsigned char , unsigned char ) ;
void LCD CMD_W Timing(void);

void LCD_DAT_W_Timing ( void ) ;

void LCD_L Delay(void);

void LCD_S Delay(void);
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o 5% 7E RA2 & Digital 1/0

o %7€ PORTD/& Digital 1/0

Package :PDIP40 ": Eeverse Pin Order

203145 Yol4 13 33 34 35 36 3¥ 38 39 40 15 16 17 18 23 24 25 % 19 21 22 27 28 29 30 8
FOBLTAY POCRTEW PCRTCY ORTDY

Module Function Of Lf2Y3 |4 3617|0012 3405670112304 5670 1|2 4 5 6 7 0

TMEL TIG ~
TME1 TICKI
GPIO ) 4 A & A& A48a48I0E
ADC VREEF-
ADC VREF+
ADC Alx lIE
EUSARTI [ TXI
EUSARTL| RXI a
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StartPage x |4 MPLAB X Store x | MPLAB® Code Configurator x |2 Lab2-1. * rw
Pin Module @ C
£5% Easy Setup | (= Registers | & Motifications : 1

Selected Package : UQFN40

Pin Namea | Module Function | Custom Mame | StartHigh | Analog Output WPU oD 10C
|RAD ADC AN POT_CHANNE I:' |:|

RaZ Pin Module |GPIO LCD E l:'

RCE EUSARTT Tx1 l:' l:'

RCY EUSART1 RX1 l:' l:' I:'

RDO Pin Module |GPIO LCD._DATAO ]

RD1 Pin Module |GPIO LCD_DATAT ]

RD2 Pin Module |GPIO LCD_DATAZ ]

RD3 Pin Module |GPIO LCD_DATA3 ]

RD4 Pin Module |GPIO LCD_RS ]

RD5 Pin Module |GPIO LCD_RW ]

RD7 Pin Module |GPIO LED. D8 ] ]

N
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N “Generate Code” E4 Project
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x MPLAB X IDE w210 - lab2_8bit : default
Eile Edit View Mavigate Source Refacter Run Debug Team Tools Window Help

PSS D@ ko AT B

: Projects | Files | Classes | L} MPLAB® Code Configurator =

Project Resources
‘ Generate Code {(4)

;f; z::f:mo [x]
BT et
“Generate Code” [eomai

Address Detect [~
[

Enable ELSART Interrupts [~

CCP
Comparator
DAC

" ECCP
EUSART
FVR
HLVD
Ms5P
Memary
/  SRLatch
(+)  Timer

Software Transmit Buffer Size: |3

Software Receive Buffer Size: |3

& [ B eusarT1:EUS
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ARy

—

Wi:2

ﬁ-‘(/\\\&EE

o FTLIHFESTE Lab2-1.c WERET
1T

e IX i} Lab2-1.c ¢y TODO -
MEW 0 82 LCD E25170] DU
LLEERRE

ADC Hex = 0x03FF
ADC Volt= 4.910V

l

LCD #i/R%=
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o IR » FIAJE TR

/1 FF LCD E {787 "ADC Volt= 4.910V"

LCD _Set_Cursor(1,0);

putrsLCD((const far char*)"ADC Volt= VY
LCD Set Cursor(1,10);

/1 TODO : £ LD WE—{TER BN EEE(E
/I & : ER putcl(D( ) ERBCRET—(EFT

/1 SR TERIERENES B AR - EFEAK ASCII &7 ULIE LD E&EFR
putcLCD(AL000 mV + '0'); /] EIHEEEEE

putcLCD( ' . "); /1 BT NEES

putcLCD(AI00 mV + '0'); /I IR+ {r8yEEE

putcLCD(AL0 mV + '0'); [ Bl E S raEEE

putcLCD(mV + '0'); [ EIET A UeIEEE (nV)
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o /£ Timerl —FPHYE
RE > B PERRE
i o B EEFHAY R

D, e

R T

&t -
o UART SRAEEEBEE » BES

AHJ “0 ~9” ASCII =T

FAME

\l'

I R ETIE

TR B fﬁf( LED
.ﬁﬁfl]}h{é

2RA

AU UART @ﬁg

i DR

&8 TAE LCD




e PIC18 Lab 3 BR{EREIR

Regional Training

o [ MPLAB® X IDE FrEEHEHIE R
o BHEI lab3 8bit. X FNEZE

o E{E) TMR1 HYHETECE
o HUEPBHELE S HIEI—(EE % ( Callback Function)

o FHRY EUSART1 By BT

o MOEHETEH
o BIF = ~ (KB {EIRE T =
o TMRL ik S ESCHE FE

¢ EUSART 2T (RXD)as i AB(Z S LiE HET




Reduce your development time » Reuse your code * Scale up or down
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o JSBHFAEMNEE
o BHEL lab3 8bit.X

- e T—— B
l Open Project ﬁ
MPLAB X IDE v2.10 . r 1 -
Edit View Mavigate Source Refactor Run Debug Tea Loak in: | labs i J ?
T Mew Project.. Ctrl+Shift+ N @ | labl Project Name:
1‘1"_1 Mew File... Ctrl+N — . lah2 lab3 8hi
Open Project... Ctrl+Shift+0
Open Recent Project L4 ( LIETES AT R
Import ' Open Required Projects:
Open Team Project...
Close Project
Close All Projects
Open File...
Open Recent File L4
Project Group L4
Project Properties
File name: C:\MASTERs\18004YabsVab3Yab3_shit.x Open Project
— L T _— _
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PIC18 Lab 3

o B8 MPLAB® Code Configurator

n MPLAR X IDE v2.10 - lab3_8bit : default

.-- - -
e

)
.
File Edit View Mavigate Source Refactor Run Debug Team||Tocols] Window Help
=E—| E % | default | Embedded |@ma® cndecm@
. . > =

Licenses

Apply Diff Patch...

% Header Files
ﬁ‘ Important Files
E Linker Files
% Source Files
ﬁ' Libraries

: Projects < 2 |: Files ! lab3_3bit - Da... Start F
=R~ Rlab3_8bit

Add to Favorites

Templates

DTDs and XML Schemas

Plugins

- @‘ Loadables

To start MPLAB® Code Configurator

Tools -> Embedded -> MPLAB® Code Configurator

|I 51 1 ah7 Bhit | |
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o 3E TMRL HYfEBES
& FHELHE Ij] 2o 7E Callback & 1

Projects | Classes | Resource Mamagement [MCC] x | Start Page x |ﬁr MPLAE ¥ Store = | MPLAB® Code Configorator x| 1) i
Project Resources Generate TMR1 e @
¥ System

Interrupt Module {E@ Easy Setup E Registers /M Motifications : 1

Pin Module Hardware Settings

System Module

' | Enable Timer

¥ Peripherals

Sy ADC Fﬁ Fﬂ . Timer Period

() TMR1 1. AR Timer

EP %ﬁ I}J oE FOSC/4 | - | || Timerperiod 16us < is < 10485765
3 | = =i £ Re 32768 kHz Period count 00 = 0xBDC < OxFFFF
. JRE/ I\ c
| . Calculated Period 1s
escaler 1:4 =

I:' Enable 16-bit read

_ qn%ﬁﬁi@ﬂ’ﬁ;ﬁ —
ERED  SEE .

ﬂ-ru--u

ax AE

Enable Synchronization
nable Oscillator Circuit l:‘ Enable Gate

|:| Enable Gate Toggle Gate Signal Source -

vE
b A0 CCP |:|EnableGateEingIe—Julsemoce Gate Polarity low
» il Comparator p——
» . DAC <. v EnableTime@
> %ECCP I:Enal:-leTimerGateIrterrupt 2. EQ'—‘E-" Ca”baCk Rate to 1
> EUSART

Software Settings

3 m Ext_Interrupt

r —FVR Callback Function Rate 1 x Time Period = 15

lab3_8bit - Dashboaxd Navigator Versions [MCC] = = T
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#EfE EUSARTL »
g > )3 Conti

PIC18 Lab 3
'BEE EUSARTL IS

Nnous Recelve

Projects | Closses | Resource Mam— x| [l || StartPage x |y MPLAB X Store x | MPLAB® Code Confignrator x | 4rwid
Project Resources Generate EUSART1 T elle
¥ System nnE .ltt * ~ lI‘H I AX E

:::ter:;u:t Tdodule {Eﬁ’ Easy Setup | = Registers | /2 MNotifications : 1 EUSA RT L
i ivioduls Hardware Settings T —
System Maodule hqujl:ﬁ1E§E* HXE :
v Periphersls Mode | asynchronous | - |
ADC
ﬁ(’?mn Enable EUSART Baud Rate: 9600 [ - |Error-0.160%
3 1 x
(=1 EUSART1 E Enable Transmit Transmission Bits: | 8-hit | - |
|:| Enable Wake-up Reception Bits: 8-bit -
|:| Auto-Baud Detection  Clock Polarity: async_nonimverted_sync_fallingedge | - |
Device Resources @ |~

¥ Documents

PIC18F45K22 Product Page

/

1. FERY
EUSART

th R T AE

L WAY

¥ Peripherals

b o CCP

! Enable EUSART Interrupts >

|:| Enable Address De‘teal;:.le Continuous RE@\

¥ Software Settings

[0 E

Redirect STDIO to USART

Software Transmit Buffer Size
Software Receive Buffer Size

AN

2. R E
FEUET
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o EHEE “Interrupt Manager” FEE BT EEAES
o BIRL R - (ETET B E

Projects Classes Besource Man-- x| [ || StartPage = |'-'H' MPLAB X Store = | MPLABE Code Configurator = 4 b wid
Project Resources G t —
d snerate Interrupt Module O ©
¥ System
Interrupt Module {E} Easy Setup | /¥ Motifications - 1
Interrupts
/8 Please remember to enable the Peripheral and Global Interrupts in your code!
|:| Use High/Low Interrupt Vector Priority
Interrupt Vect \
nterrupt Vector
ENETY F
E 5EB
1. m-ﬁig Order | 47 Up || 9% Down Preemptive in\erru 2 /gi%
Interrupt )
M Order Module Interrupt H | g h / |_ ow
i an g er = 1 ADC ADI c .
@ |- Interrupt Priority
2 EUSARTY TX1
v O t
eetimen 3 |EUSARTH RCI box
PIC18F45K22 Product Page
_ ? 4 TMR1 TMRI
¥ Peripherals
> A°CCP 5 TMR1 TMRGI []
b [ Comparator 6 Pin Module REI []
b .~ DAC
b & ECCP
» [=]EUSART .
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o iE Timerl KS{B5ciE &

® £)) S 1 BT =
- /A -y
Imterrupts
A Please remember to enable the Peripheral and Global Interrupts in your code!
Use High/Low Interrupt WVector Priority .
a Timer 1
High Pricrity Interrupt WVector . 5 c Low Priority Interrupt Vector
High Priority
Order | 4F Up 45 Down Preemptive interrupt routine Order | 4F Up 45 Down Preemptive interrupt routine
Order Module Interrupt Enabled Order Module Interrupt Enabled
e o n
2 TMR1 TMRI [v] 2 EUSART? X1
3 TMR1 TMRGI []
4 Pin Module RBI [] ( - :
= Move the EUSART ISRs to

Low Priority

5B Output REEH IR

Interrupt Manager: Please remember to enable the Peripheral and Global Interrupts in your code!

EUMT . Eﬁ?ﬂ%ﬁﬂﬁﬂl’l‘ﬁﬁﬁﬂ’ﬂﬁéqﬂﬁﬁﬁﬁﬁ (xxIE)fI 7o K& £ P (GIEH & GIEL) {7t
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o BRIE P “Generate code” HYEEIH

ﬁ MPLAB X IDE wd.05 - lab3_8bit : default
File Edit View Mavigate Source Refactor Production Debug Team Tools Window Help

;E%;@@Edeﬁuﬂ ~ %m?'%' D"'@ 'E@EPC:D:{I novedec W0

Projects | Classes | Reso =~ x| || StartPage x|y MPLAB X Store x | MPLAB® Code Confignrator x |
Project Resourceﬁ G t )
) =nerEtE Interrupt Module

¥ System
Interrupt Module 40% Easy Setup | /& Notifications : 1
Pin Module Interrupts
System Modu & ) ;
Sel ect /¥ Flease remember to enable the Peripheral and Global Interrupts in your code!
¥ Peripheral
Eripheras c Use High/Low Interrupt Vector Priority
&y, ADC Generate -
High Priarity Interrupt Vector Low Priority |
© ™R Code” Sl Al v
IE] EUSART ] Order ﬁ}‘ Up '& Down Preemptive interrupt routine Order ﬁ}‘
Order Module Interrupt Enabled Order

1 |aDc ADI [] o
. (") -
Device Resources = 7 TMR1 TMRI 2
[]
[]

* [Documents
PIC18F45K22 Product Page

¥ Peripherals

3 TMR THMRGI
4 Pin Madule REI
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| S — — N
® /T

o

]

£

-

R EE LERYEY

1

JE

IPRIRHITEZEN

FIEEEE

Stort Page x|ﬁ MPLAB X Store = | MPLAB® Code Configurator = | et ¢ x| Mergs MCC) x| \ ,
M
10 o o TERST A B RhE
MCC Modified Filename
Graphisal - Texctual
MCC Updated Code : (renerated 1 Merge Result : tmrl o
ELATED TC T FT E LL T EXCEE 38 = 38 ELATED TC THIS SCFTWARE WILL NOT EX “
THAT ECILY T F T 40 40 T E ECILY T F
41 41
ES5 T FT E IT LI 42 42 ES T FT E TICOHAL]
TE 43 43 TEF
44 44
GhE ShE
46 46 .
ecti luded File 47 47 ecti luded File

#include <xzc.h>

#include "tmrl.h"

volatile uintle t timerlReloadVal;

woid (*TMR1 InterruptHandler) (void)

1? 7JHA¥EHGE§‘<E¥UE§H#E?$

(RRHEBLE)
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o PETER LA E L T 1E?
D

o ERRIFENMEET - Hi FAE -
FRELET .. y

o BRI BA— BRI
BEEE
o FEF AN T BB R

T o S T T T R
R

\ 4

diml
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1
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o XC8 ¥} PIC18 I ~ {EABSTIEY
2

HE S

o A FETZEHHYAHBIALIT
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B (S5
INTOIE

({2 ST PR
HEEfITT

GIEH

:E x_D INTOIF
IF

1>

IP
IE

IF GIEL
KB PR
HEEITT

@M=t 0x0008

ST

(KB ST PR

] D mEmamm

&Il 0x0018
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o PIC18Fxxxx & Wi{lE g A RBE

& =B SeiE==>1Eirkk:0x0008
BIeiE==>11Eh i1 4:0x0018
[ PR R RS R TR ST (XXIP)

r

IR BT SRR (xxIF)
H PRI R EE A% Enable =i Disable (xxIE)
TR ==> % 1T R A

r

2 G 2. 2. = = GO

o [ [

® & o6 o o

~ USART E4HY TXIF ) RCIF R - SEAHFHEEIERR Flag
- BB TXIF > B A TXREG

> B RCIF 2 5! RCREG
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° %@%ﬁ‘%tﬁ%@ﬁ
¢ void interrupt HighISR(void)
o JEAE A K [OHE 2]

o {BARSTLIE HETRRR

¢ void interrupt low_priority LowlSR(void)

AR BRT ETRERIEE © HATEREIHY
chETRCAH LT (XXIE) K

\

BRI T (XX IP) R E 2]
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o Lab3 X MHIEE
=-E3 lab3_8bit
S~ )
=G Header Files jJ AT e AL @*D‘E
- 'FEIapp.h ‘ I:[ oz !:',E ] :F‘:l:

E} . MCC Generated Files
< 4deh
<] gnsartl.h
'E wnterrupt_manager.h <
- meeh

- ] pin_manager.h

-8 tmrLh %L’F—_F

- Important Files ;
SiE Linker Files Interrup nagel‘ h

- . Sﬂource Files Fﬂﬁ E& Lab3 .C E,‘J &

. Lﬁ/ (RIS interrupt_manager.c
W3 c * $E’JHA—J'7KIE?E

B MCC Generated Files
- ade.c

-3 ensartl.c

'El interrupt_manager.c

- mec.c

-3 pin_manager.c

=B tmrle

{8 Libraries

- @ Loadables

}

l_nll_nl

I_I

(|
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merocwe | AB3 # Timerl FEA7IT
o FHEIH Timerl S{EoE FETEEMAP L E
B N2 E NS

PIE1bits. TMRL1IE = 1; /I BYFB Timerl ohff
RCONDits.IPEN = 1; Il BYAS ~ [BETEEHIS
IPR1bits. TMR1IP = 1; Il 32 € Timerl & S8 5oiE P E
INTCONDits.GIEH = 1: Il RS BT P EARIZESIUIT

e MCC # » EEAr T EWE M E
MCC P ERiI 7o AYE& E 7£ R 2

PIE1bits. TMRL1IE = 1; /[ TMR1 Initialize() @ tmrl.c
RCONDits.IPEN =1, /[ INTERRUPT _Initialize () @ interrupt_manager.c

IPR1bits. TMR1IP = 1; /[ INTERRUPT _Initialize () @ interrupt_manager.c
INTCONDits.GIEH = 1; /[ main() @ Lab3.c
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o fRfl LEHAY Timerl HEGTAHBAAIIT > BR GIEH
ShEERfiLIT MCC HEa eSS

e, vold main (void)

60 [-] {

6l int adcResult;
62
63 Initialize the dewvice

o4 SYSTEM Imitiazlize();

L ... [wwropowmm . wEmBR B
67 If using interrupts in PIC Mid-F 5& : H|gh/LOW Prlorlty |nterruptS( ),

68 Use the following macros to:
69
70 ODC: R TR T35 » Eﬁiﬂ@ﬁﬁ*&#&qﬂ&ﬁ

71 Er le high priority global interrupt
T2 ITNTERERU Fj_?;:b;;:i:%:::f:f_g’?“2;;:(]

73 —

74| [ TODO: Hﬂ*JE%EIE ﬁsﬁ Eﬁiﬂﬁﬁfﬁi#&qﬂﬁﬁ
75| F Enable 1c riority global inter

76 INTERRUET ?;:bc;:::%::;::_:ﬁ;:ab;%i];

77

78| = Disable high priority global interrupts
78 INTERRUPT GlokballnterruptHighDisakle():
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 Projects 4 ® |: MPLAB® Code Config... O t 1
=l lab3_sbit p e n m r . C
E} Header Files
..... app.h
E-|gF MCC Generated Files
- adch
-] eusartlh
interrupt_manager.h
- mecch
pin_manager.h
-~ tmrih
[—}-E Impartant Files

----- @
----- T Makefie
E}- Linker Files
I}}E|:_l| Source Files
..... app.c
----- main.c
E‘EF_lI MCC Generated Files
adc.c
eusartl.c o FEE 8
- B interrupt_manager.c 2%555 Atmr;l. .‘c o
—— BB tmrl.c REGEEEET
pin_manaV
trrl.c
& Lbraries
&-[EF Loadables
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o $2ft INTERRUPT Initialize()
o ARG E - [REISCIEREE
o HESLETETRANES

void interrupt INTERRUPT _InterruptManagerHigh (void)
{

/[ interrupt handler
If (PIE1bits. TMR1IE == 1 && PIR1bits. TMR1IF == 1)

1211

{
TMR1_ISR(); // MOA Timerl BYBNRS B 38 o i iR =X
}
else
{

//[Unhandled Interrupt




M/ﬁ’<9 |
B TMR1_ISR()
tmrl.c
> MCCEARItmr1.cEZEHFEER T

#include <xc.h>
#include "tmr1.h“

/I TODO : Ky T MEIRESELEDERE - JIApinEEHHE

#include "pin_manager.h"

/**

Section: Global Variable Definitions
*/
volatile uint16_t timer1ReloadVal,

// TODO : BEE—{EEE4ETMRL Callback gz
volatile unsigned char Task_T1 Flag;
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tmrl.c
void TMR1_ISR(void)
{
PIR1bits. TMR1IF = 0; Il BB Timerl By R EriESE
TMR1 +=timerlReloadVal; // & A Timerl —FPRyEHEHE
TMR1_CallBack(); Il {EFRZEIIA Timerl By EIRBIER
}
void TMR1_CallBack(void)
{

/l Add your custom callback code here
If(TMR1_InterruptHandler)
{
TMR1_InterruptHandler();
}

}
void TMR1_SetInterruptHandler(void* InterruptHandler){

TMR1_InterruptHandler = InterruptHandler;
}
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tmrl.c

MCCEL£RItmrl.ciEEH » HETRE

void TMR1_ DefaultinterruptHandler(void)
{
/[ add your TMR1 interrupt custom code
I/l or set custom function using TMR1_SetInterruptHandler()

/ITODO: g A Timerl FETRRIHEER,
LED D8 Toggle(); Il EE&EFEIE pin_manager.h #

Task T1 Flag =1;
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TMR1 ISR()

& TOARY FETEIR R

¢ '..:}L_:. :gﬁ

\ g
\ 4

\ 4

LED_D8 Ky EEEE

s € T1 Task Flag » HAH
- 5 LCD BN RIT AR

- g S R R RYENE

SE—TEE N Avolatile lVE

L=

L]
}

£V

*E: Task _T1 Flag B EreE

== M-




o

MICROCHIP J Tu%‘

Regional Training
Centers

o BT STBkE]

¢ interrupt_manager.c {gYJ"

T PR

' MCC Timerl By=ER

iInterrupt INTERRUPT _InterruptManagerHigh (void)

o FARPLE] tmr.c

¢ TMR1_ISR(void) {1 /&4
¢ #fT TMR1_CallBack(void) NH{#H

Y EHETE
. %M%ﬁ—'—%n\%ﬁﬁﬂﬂ!

o BT

INTER ?UPT_InterruptManagerHigh (void) By
TR B L

 IBATERE T ! EREERAE

Jﬁﬁi_t

)

=2 E

27 BT

Het feak ATimer {B
& FTIIA

Interrupt

ETE T

R ©
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o HILIE
¢ JIA

T > BRI Lab3 R

tmrl.c By TMR1 CallBack ()
#include “pin_manager.h”

» JIANO RIfirHYE 2 (pin_manager.h) 5%
GPIO::GPIO {2 % » {5140: LED_D8 Toggle ()

¢ A

> IR

¢ A

volatile unsigned char Task _T1 Flag;

Fyre R ETER TSR A HY SRS (volatile)
LED_D8 fHEEE 4]

> LED D8 Toggle()
Task T1 Flag=1

2L /=

® o &
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e TMR1 CallBack pREE Timerl PETE

yg==!

R BT R BB EE WE

o TENEEIRAVENE -
> LED_D8 HERE 2]

o SETLRIMERVEATTRE K - [HE R m B AVEI(E:
> AEZE Task Tl Flag=1
> SXHER A ES A E S AT
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e A Task T1 Flag Hi54%
¢ extern volatile unsigned char Task T1 Flag;
> BB extern RETFEESEE tmrl.c #E52RH

51 L Finclude °
2 ¥include "APPO0OL1 LCD.h

53
54 _extern volatile unsigned char Task Tl _Flag: >

105 while (1) S S S
106 { iﬁi@Task_Tl_Flag #FE=EI
100 ' / o - #LCDMEREH

109 if(Ta sk_Tl_Flag]

110 {

111 Task Tl Flag=0;

112

113 adcResult = ADC GetConversion (POT CHANNEL) :

114

115 ix i TS

116 LCD Set_Cursor(0,0):

117 putrsLCD( (const far char®*)"r x "y
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o5 vold main (wvoid)
60| [ {

ol int adcEesult:

62 - ) _ ) ﬁZn“TODOH’JnﬁEH ;I .&ﬂ@*ﬁl‘% ’ E&Fﬁ
&3 [ ninisssEe hhs deEvaes EK2Y : High/Low Priority Interrupts();

od SYSTEM Initialize():
65

66| [=] // If uvusing interrupts in PIC1S8 High/Low
a7 // If u=sing interrupts in PIC Mid-Range C
63 Y/ Use the following macros to

69
70 /f TODO: WJE%“IEI-'- ﬁ:ﬂ? Bl &l S i R P ER
71 F // Enable high priority global interrupts
72 INTERRUPT IlubalIﬂtEIIdEtilgﬂEﬂablEﬂ}
73
74 [ /f TODC: ﬂﬂﬂﬁ%‘Iﬁn-‘- ﬁaﬁ Bl &M AR P ER

75 F // Enable low priorit v global interrupts.
76 INTERRUPT GloballnterruptLowEnable():

77

78| [=] // Disable high priority globkal interrupts
T8 //INTERRUPT GloballInterruptHighDi=sable () !
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o B{HE) Tera Term ZXUmidiEEiE =\

¢ File 2 Disconnect - New connection
& E{F Serial Port {55 E
¢ Setup = Serial port #3¢E (9600,N,8,1)

o T “Make and Program” &/ <5
S SRRk

Eile Edit View MNavigate Source Refactor Run Debug Team Tools Window Hel

RS D default J% -t B - i

: Projects q ® .E Files Start Page ﬂ| ﬁ‘_‘| main.c ﬁ]
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o LED _D8 H—FIPJ/EE—2x
o LCD =R~

ADC Hex = 0x03FF
ADC Volt= 4.910V

LCD ERE

e Tera Term Xmtdifg—FPEE ~—KEE
FAME

| COM6:9600baud - Tera Term

MCC: It's Easy!
PIC18 Lab 2

Potentiometer Analog Voltage 1s 3.009 V
Potentiometer Analog Voltage is 3.009 V
Potentiometer Analog VYoltage 1s 3.009 V
Potentiometer Analog Voltage 1s 3.009 V
L)~ 4 3 et o L] v o 1 |1
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o FMBECIE T Timerl 3
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Ak

Bz

o RIBIE T EUSARTLIS

HY R ETRE

SRR

JT

7\

o I4E tmrl.c #Y callback () Iil%ﬂ@ﬂ[l/\
Timerl &4 PEMR AT THVRER
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EUSART FBFBERHGR =

O
O

00000000 O O
000~ 000000¢

m mmm orporated. All R m

B e

)
()

mcc ch-_'m‘
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e eusartl.h

¢ #define EUSART1 DataReady (eusartlRxCount)
¢ EUSARTI fyprs RS

LV

e eusartl.c

& FEITIY Ring Buffer 5585 E
> EUSARTL1 Initialize(viod)
» EUSART1 Read(void)
> EUSART1 Receiver ISR(void)

e Lab3-1
o THRET  BKHREWEINYERIE T LCDHYEE 17
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o {EF] 8 Bytes [&#%1] » F§ Ring Buffer BYZE&
¢
¢
4

static uint8_t eusartlRxHead = 0; // &RIGEIVZES |
static uint8_t eusartlRxTail = 0; // ERIEAVES|
static uint8_t eusart1RxBuffer[8];

volatile uint8 t eusartlRxCount; (EREZIEELH: Byte)

/I HREY Buffer 5 44(E Bytes INERIRIIHEE

m&”f;ﬁﬂ\

BFO | BF1 | BF2 | BF3 | BF4 | BF5 | BF6 | BF/

/ !

eusartlRxTail eusartlRxHead
(BN EER) (BN FEIER)
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void EUSART1 Receive ISR(void)

{
if (1 == RC1STAbits.OERR) Il EEEA Over run 34
{
/ EUSART1 error - restart
RC1STADbits.CREN = 0; // Overrun 24 HEEEET CREN {7tk ER
RC1STADbits.CREN = 1;
}

/Il buffer overruns are ignored I R EBRER AR EER ECeHmES
eusartlRxBuffer[eusartlRxHead++] = RC1REG;

I BECERIHFEE] Ring Buffer # » BRIBEERS EI— @ f515 T —{@& Buffer fuE
if (sizeof(eusartlRxBuffer) <= eusartlRxHead) // ERIBEZEES M{E FEF Buffer By L/
{
eusartlRxHead = 0; ' EREERSME = 8 » ERIERSERE
}
eusartlRxCount++; I BBGETEESI— (KB —EER)
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EREFUFIH U R

uint8_t EUSART1 Read(void)
{

uint8_t readValue =0;

while (0 == eusart1RxCount) // FREPE » EEEEHERME Ring Buffer #
{

IS A ER TR ENEAREE R
}

PIE1bits.RC1IE = 0; 11 B B R R R DU s ek R TRl (TREE)

readValue = eusart1RxBuffer[eusart1RxTail++]; // E Ring Buffer BV&ERIEBZES [ BEE£INER
if(sizeof(eusart1RxBuffer) <= eusartlRxTail) // &ERIEZESME FX Buffer BYA/NEE THE?)
{

eusartlRxTail = 0; ' &R E R T ZEZ(EHEFR)
}
eusartlRxCount--; I BRGETRERR— (EE—EER)
PIE1bits.RC1IE = 1; Il ESeha B T
return readValue; I e {E—{E U ER
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o FRLIFREAHEME ESUARTL DayaReady %%
NER - AFRAERHERFKHY Ring Buffer &

Lab3-1.c Main Function
while (EUSART1 DataReady)
Il lEEFRTE eusartl.h #: #define EUSART1_DataReady (eusartlRxCount)

I A RZE  RREEFHME UARTL BgHY Buffer #
{

LCD_Set_Cursor(1,LCD_Count); Il 35 BRI E
putcLCD(EUSART1 Read());

/Il EBE RxD By Ring Buffer BN{EZRERE LCD E -
if (LCD_Count++ ==15) LCD_Count=0;

Il #2251 LCD @~ E > irE = 15 BF Cursor FZE -
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o LED _D8 —fi&—IAEE—=K

o Tera Term &¢Imt¥ — = &E— R
— K EEFRE

o HEE VAT Tera Term 1% - figy A FE%
AV R DIEE] LCD SiE5s (TN
Fhian AHY ST

ADC Hex = 0x03FF
\1234567890ABCDEF

— i il

Tera Term

FrE A BT

LCD #R&=
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NS

1

RS A IR/ A ol

e EUSART1 Write(uint8 t txData) B {E %L B

. FESE TXLE=0

. RN EUSART1 Write() &R B A TXIREG
B ERNE

o F

1

24

a7 =\

. B TXLE =1

» B0 EUASRT1 Write() » AERHEHE£E] Ring
Buffer 2 EE(E) TX1IE

- {5y

BT ES

] T SRS 0 (R )

] Tx Ring Buffer & {& iy

HETTTEIE 4 0 &8 EUSARTL _Transmit_ISR ()




ﬁg\

MICROCHIP

Regional

Centers

VO

{

id EUSART1_Write(uint8_t txData)

while(0 == eusart1TxBufferRemaining) // §#& Tx Ring Buffer @& BEFEFEr}
{ 1’7 EEEHALIER

}
if (0 == PIE1bits.TX1IE) I R R AR ?
{
TX1REG = txData; 117875 (8 F e = - A&
} I BEERAMMTX Busy BRRE » BrANERUE
else
{ 1 {8 A SR iR =

PIE1bits. TX1IE = 0;
eusartlTxBuffer[eusartlTxHead++] = txData; Il ERIEZE] Tx Ring Buffer ##
if (sizeof(eusartlTxBuffer) <= eusartlTxHead) I ERS[HEERRET
{
eusartlTxHead = 0; II"E5{EFE > BB
}
eusartlTxBufferRemaining--;
}
PIE1bits. TX1IE = 1; I BB s T

euasrtl.c HEEAFR
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12C™ B35

O

2 Master =

DO DDDDDD 0 00
Q) .. L0000

) FZoryYerocTmy Jechnongy inco ISRESEVEN N\~ \(

f7HY 24LC32A |

TRy ok A o i I e ik o -
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o M I°C™ [FEIZFAISRFI7EEN

o E °C™ Master R AR —
{@ 12C™ Slave JTf4: 24LC32A
EEPROM

—

o Eix EUSART H| R & It SR 8~ 2 BREN
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o ZERHEH MPLAB® X IDE FF

j=E S

/

L

BEHEEK

e FHEL ..\Labs\Lab4\lab4 8bit.X FNEZE

o 5% 7E Timerl, ESUART
° nﬁﬂ 1°C™ Module
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2C™ Master 2

BB

SEN=0 RIW =0

?,

SDA

SCL

«

SSPIF

j /a7Xa6X Ask a4ka3X A2X A1\ W /p7XDsX DX D4aX D3XD2XD1X DY\ /

BF

SEN

h )
«

»

PEN

<<
After start condition SEN cleared by hardware

< "
z\fter stop condition PEN cleared by hardware
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PIC18 Lab 4

2=z
A

@

: Files

StartPage =

<No Project Open>

ﬁgf Quick

o S
pERROER | S
@) oo

User:

tml

=B FART A VR X 4R

\cmse Project (lab2_8bit)
Close All Projects

: MPLAB X IDE v2.10 - lab2_8bit : default
Edit View Mavigate Source Refactor Run Debug T
1 MNew Project... Ctrl+ Shift+ N

9 MNew File... Ctrl+N —
tart B

Open Project...
Open Recent Project k

Ctrl+5hift+ 0

e
L=

m

Import k e

Open Team Project...

[\ e )

Open File...
Open Recent File k

Project Group k
Project Properties (lab2_8hit)

Save Ctrl+5

Save As..,
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e FHEL ..\Labs\Lab4\lab4 8bit.X

€ MPLAB X IDE v2.10
Edit View Mavigate Source Refactor Run Debug Tea

] Mew Project... Ctrl+Shift+N
il Mew File... Ctrl+M — .
ces B4 Open Project >
Open Project... Ctrl+Shift+0
Open Recent Project 4 e R lab4 = ? 3
Import 4 5
oF [ (Gl labd-1_Ghit X Project Name:
Open Team Project... FalErE B i o T
o et
Close Project < [l 1abd_Bhit X ) )
Close All Projects - Open Bequired Projects:
Open File...
: _ £H
Open Recent File L4
Project Group L4
Project Properties
i
Fid

Dipen Progect

@ EEEEN): TCMCCM71228_MCC_for 300 Modifyilabs MPLAB_3_15_ MCC2_25 2_g_Lindailab4
S TEFEERENT): Project Folder ~
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e Bt MPLAB® Code Configurator

ﬁ MPLAB X IDE w4.05 - lab4d_8bit : de

File Edit \iew Mavigate Source Re
i DE:L

Projects XT Classes ] =
= labd_8bit

-- Header Files

Efﬁ- Irnportant Files
----- device_config mec

% ;

¢, -] Linker Files
0/,« 6/ B[ Sousce Files

e | —_
----- APPO0L_LCDC

-[(F MCC Generated Files
&[5 Librariss
-5 Loadsbles
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System
o i - PS[?E:% 1MHz El,\] RC {&Z;%'z%"%

Projects  Classes | Resouwrce - x| [ | Start Page x]ﬁH?LABKSm x | MPLAB® Code Configurator r[
Project Resources Generate

System Module

¥ System
Interrupt Module {0} Easy Setup | = Registers | /8 Notifications : 1
Fin Module ¥ INTERMAL OSCILLATOR

Systern Module

I[ Current System clock 1 MHz

¥ Peripherals
Oscillator Select ’ Internal oscillater black I - i
System Clock Select -
Internal Clock ’ 1MHz_HFINTOSC/16 I - ] o JPLL Capable Frequency
— External Clock 1 MHz
Device Resources Y |~
— D PLL Enabled D Software PLL Enabled
¥ Documents
PIC18F45K22 Product Page || Low-voltage programming Enable
¥ Peripherals
P A°CCP ¥ WOT
b 5] Comparator . - : : P I |
» - DAC Watchdog Timer Enable | Watch dog timer is always disabled. SWDTEN has no effect. -
» SECCP Watchdog Timer Postscaler | 1:32768 I - |
b [=] EUSART




) HMCC HEE

MICROCHIP

o GPIO
e b Lab3 (FHERBO=SW2,RA4=SW3)

Pin Module | (7] ||§|

J {@} Easy Setup || = Registers H /& Notifications: 0
Selected Package : PDIP40

PinName & Module Function Custom Name Start High Analog Output i oo i

RA2 Pin Module GPIO LCD.E L]
] _

Pin Module L] [] L]

RC3 MSSP1 scLt [] [] ]
RC4 MSSP1 SDAI ] L] []
RCE EUSART1 X1 [] []
RCT EUSART! RX1 [] L] L]
RDO Pin Module GPIO LCD_DATAD L]
DI Pin Module GPIO LCD_DATAY [
RD2 Pin Module GPIO LCD_DATA2 []
RD3 Pin Module GPIO LCD_DATA3 ]
RD4 Pin Module GPIO LCD.RS L]
RDS Pin Module GPIO LCD_RW [
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Regional Training EUSART1

o EEUSARTL

.
—

o [ERBAHE > RS AL - STDIO =)
¢ 9600, N, 8, 1

EUSART1

Tu
|[_\|_’_|

{ﬁ% Easy Setup | = Registers ,.1», Motifications : 1

Hardware Settings

Mnde| asynchronous | - |

Enable EUSART Baud Rate: 9600 El Error: 0.160 %
Enable Transmit Transmission Bits: ‘ 8-bit | - |
I:' Enable Wake-up Reception Bits: ‘ B-bit | - |
l:' Auto-Baud Detection  Clock Polarity: ‘ async_noninverted_sync_fallingedge | - |

l:' Enable Address Detect Enable Continuous Receive

E] Enable EUSART Interrupts

¥ Software Settings

Redirect STDIO to USART

Software Transmit Buffer Size

X
L]

Software Receive Buffer Size

X
L]
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MOAIZC™ 1 1528

ﬁ MPLAB X IDE w4.05 - lab4_8bit : default

File Edit View Mavigate Source Refactor Production Deb

e 7F Device Resources N TLEY :
T #E## MSSP1 s o st 5

Project Resources Generate

¥ System

e NI AProject Resources | ‘s

Pin Module

Systern Module
¥ Peripherals

2, MSSR1

(=] EUSHRT

[x] [x]

1

Device Refources

— b —HLVP
= MSSP1 v 2 MsPp

=, MESP2
» [ Memaory
» i SRLatch
> @Tir‘ner
v Libraries

@ Bootloader Generator

KR
i
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I:IXA

4 ,71_15 s
o

ERMCC

cCT™™1

12CT™M 1 ;[:E“\E

Projects Classes

Resource Monagement [~ = | [

(=g A
JFHZSFY PIC16F Ay

B E

252

StartPage x | MPLAB X Store x |2 Laba e x | MPLAB® Code Configurator x | @] mec h

Project Resources

Generate

¥ System
Interrupt Medule
Pin Module
System Module
¥ Peripherals
5 MSSP1

[=1EUSARTT

('/.
/o
‘i/’:

[x] [x]

Device Resources

|é 1]

» —HLVD
¥ = MESP
= MESP2
» 5 Memory
» |3 SRLatch
> G}Timer
¥ Libraries

(D Bootloader Generator

M55P1

£8% Easy Setup | = Register

1.

EEIEI12C™ Master Module

Hardware Settings

—

Mode | 12C Master E

Enable MSSP

|:| Enable 5M Bus Input

Slew Rate Control | High Speed | - ‘
SDA Hold Time | 100ns | -]
12C Clock
Baud Rate Generator Value 0x03 = 0x3 = OxFF
12C Cleck Frequency 62.5 kHz k
N N

Slave Address (@) 7 bit

10 bit

2. MABUERZEEI2C Clock 8=

- P EHIREREE
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e T# | “Generate Code” 3

7 [BR A

MPLAB® Code Configurator

2 “Generate” B’/

Projects Clasma\ﬂemu:ﬂ:e Management [--- x] =] || BtartPage x |9 MPLAB X Store = |E

. N
Project Resources Generate
J | | MSSP1
¥ Systemn
Interrupt Module $0% Easy Setup | = Registers | /
Pin Module Hardware Settings

System Module

¥ Peripherals

Mode | 12C Master -

= MSSP1
[=]EUSART1

[x] [X]

Enable MSSP

|:| Enable SM Bus Input
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Priojects xr Classes T Resource Maw
= lab4_8hit
[i}" Header Files

A
® E:ﬁgﬁ Lab4_C ? ----- ".ﬂ_j P,PPPP]I;ILEII _LCDAh

5-(d MCC Gensrated Files
b BE] enizartl h

@ 2c1h

D > 'E'] infermopt_managerh

| nin r
MCC FREE4RY / P e

& device_config.mes
Fﬁ =2 A*ﬁ ] Makefile )
[ MAyConfig e
~[eF) Linker Files
E—}-E Souree Files
MCC Fi 4R %
12 b 2] '

'E'] intermipt_manager.c
'FEI mee..

@ D:III. D'.I.B.'I'.I.&%EIC

E}-ﬁ Libraries
G-l Loadables
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o J10 FAREZTE 12C™ By T35k HE
o MEEJIONY 1& 2 3 &4 FHESHY
& J10 £F %Al DL - RE TC74 firhkA ]

RP1

4TK 9P 1'-'11_ .
5| T8 _WDD >
mmmmmmmm S0 HOLD A
: WP SCK -
Ve ﬁuss 5l
o LG AD - BpyooFe
— C AT
— HIC AT EEPROM
CONT1
o2 P
SDI/SDA p——=p— 1010 OOOb
SCKISCL i : P FARSS iz naL 2D g
5.’)ﬁ_ U{:CG—;L‘U'CE Al ; L AT ; + + E
= WP Al L AT + +
MOLEX 5P L ﬁ SCL A2 : i, + B
n - SDA_ GND I¥Z 2 B4mm
1 2 1 24LC024 DIFE
2l = L
5 E e
il B
+ &
X022 54mm 1001 111b
us
Ji0 . T DA 5 1l VCC
F\
4 2 Q
B 2l

+
o [P T_HCL
L = 4 3
442 2 B4m TCT4AT-5.00C J{:’TZQ—j_

IZC Temperature Se
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o FIF

o N SW2E
® THE

o {3

firit

MCC FRE4
EEPROM 24LC32A NHE

T R TRV R R E
24LC32A 0x0000 HIfrHE

<&}t - GOOD DAY !
~ SW3 KF > 52H{ 24LC32A 0x0000

-HA 28

0%/

Lab4 ByTnsEEREA

=HY 1°C™ R > f7HY

‘

HEFRL

I EEER

< l:tﬁ’“ﬂ’%*%
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e Lab4.c - User's HEEHEER
o THEZ > MO MCC AEARY 12C™ pREi
24LC32A Wy » SEHL > LB

e App.c —User's EC.EBHERER
o TEFEEPIERE o [A{EIZFE{E LS main()

e 12C1.c — MCC FREEAHIKEL

¢ 12C1_Initialize( ) : 12C™ W& E (FFEER)
2C1 ISR(): 12C™ g st pr
2C1 Master Write() : 1PC™ 52 A 48
2C1_Master Read(): 12C™ 3gHY Ly

® 6 o
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o #define I2C _SLAVE_ADDRESS 0x50
& TEFE 24LC32A 7Y Slave Address,
o EZEArhl : 0b1010 000 (7-Address bits) + R/W (1 bit)
o X R —EALTEE ER/W 77T
o #HUA Block 17T > 0x51 € 77H! Blockl (24LC04)

o #define EEPROM_ADDRESS HIGH 0x00

o #define EEPROM_ADDRESS LOW 0x00
¢ TEFRB(FHIHY 24LC32A BV ERMILAL
e 24LC32A D) -y EEEPRM & 16 bits fir
e #define NUM_ADDRESS BYTES 0x02
o TEFE B 24LC32A DLy T hE
o UWI{FHY 24LC16 DL FAV TARRIEE 0x01




M?’ﬁ\ 12C1 Master Write( )

2C™ 53 A BT S B
void 12C1_MasterWrite(
umt8 _t*pdata, // %/\ﬁﬂﬂﬁlﬁﬁﬂ (&frik)

S M pdata[0] pdata[1] pdata[2] pdata[33]
A Control Address Address T
= Byte High Byte Low Byte Data Byte O Data Byte 31 o)
T M | A, - A . A . A . P
EHFHWAAAF[XFFFI” TT T T 111 T T 1T 11 I I I H
J_l‘-'lllﬂ-‘21oul 1 1 1 L 1 1 1 111 L1 1 1111 L L1 1 1 1 1.1

A ’ A

C C C C C

K K K K K

241 C32A Page Write




Méfn{?cmp Lab4C
e 12C1_MasterWriet () HYEH

-

e #define I2C_SLAVE ADDRESS 0x50

e uIint8 t eepromWriteBuffer[ ] =
{EEPROM_ADDRESS_HIGH,
EEPROM_ADDRESS LOW, ‘G’, ‘O0’, ‘O’, ‘D’, *’, ‘D’, ‘A’,
Y, <, P}; [l 3£ 12 Bytes B

e [12C1 MasterWrite(

eepromWriteBuffer, Il B ARV E RIS
sizeof(eepromWriteBuffer), //{} AE&EREIL 12 {H
I2C_SLAVE_ADDRESS, /I OXAO , 0x50 << 1

gi2cStatus). I AR R




M?:@cmp E‘E‘BA% A mgﬁmﬁl L.t\
1I2cStatus

12C1_MESSAGE _STATUS i2cStatus; // Lab4.c

typedef enum { Il EEFEiI2C1.h &
1I2C1_ MESSAGE_COMPLETE,
1I2C1_MESSAGE_FAIL,
1I2C1._ MESSAGE_PENDING,
I2C1_STUCK_START,
12C1 MESSAGE ADDRESS NO ACK,
12C1_DATA_NO _ACK,
I2C1_LOST_STATE

} 12C1_MESSAGE_STATUS;

I12C JREGHYZER

mi}
i




M?:@cmp IZCStatUS E,]ﬁ i-. %E@J
R oo = A—{i Byte

timeOut = 0;
while(status '=12C1_MESSAGE_FAIL)
{

[2C1_MasterWrite( writeBuffer, 3, slaveDeviceAddress, &i2cstatus);

while(i2cstatus == 12C1_MESSAGE_PENDING); /| ZE&FE ARRREE
if (i2cstatus ==12C1_ MESSAGE_COMPLETE) break; /I BEABIESERL @ Bk EE

Il BAEERIREE S 12C1 MESSAGE_ADDRESS NO _ACK = 12C1 DATA_NO ACK,
Il FTRTTHBEN - FEEMEAET 8CEW Time-Out &

if (timeOut == SLAVE_I12C_GENERIC_RETRY_MAX) break; // Time-Out £$4: » BkEEiERE

else
timeOut++; /I Slave }ZFEO|fE » Time-Out EHE{EII—
}
if (i2cstatus ==12C1_MESSAGE_FAIL)
{
break; I EASER » BERERE
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e S:FH Write Command 2% EEPROM EE38
EPLESEATAL N
¢ Y1 HSequential Read HIJZ) =8 H Ak

e HHAH Read CoOmmand :EEIER}

4 TL/L/\ —‘{ Byte
o DI

I 5 |
1T Sl
1 A Control Address Address 1A Data T1
| R Byte High Byte Low Byte R Byte Byte of
Tr o A - =~ A A |Tf % s 5 = P
:OA‘A#C stz VT FrT T TTTI sl 1ol [AA A I I I I P:
: 21UIA||||X...A ....... ,|_|H_|210A.......N|_|.
: C C é C o !
| K K Kl K A |
| I == =R IN C |
| | AE Y 5 i K |

AR AE A 58 HX AU LI 3




R Lab4.c BYES
Regi%rz,'tzrras""""g %EHY 24L C32A

#define 1I2C_SLAVE_ADDRESS 0x50 /Il 24LC32A HY Slave firtik

#define EEPROM_ADDRESS_ HIGH 0x00 /| 24LC32A EFEHIER
#define EEPROM_ADDRESS LOW 0x00 Il YA ERAL

#define NUM_ADDRESS_BYTES 0x02 Il Wi{E Byte BYfrik (B&E)

uint8_t eepromReadBuffer [ sizeof(eepromWriteBuffer) -
NUM_ADDRESS BYTES ] ={0x00};

Il ' eepromReadBuffer FEFIBYA/N » HEEE 12-2=10{#

1 REF I ¥T4a{ER K 0X00
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o I AMIHEHIEETE:

12C1_MasterWrite(eepromWriteBuffer, NUM_AD
DRESS BYTES,|I2C_SLAVE_ADDRESS,&i2cStat
us); T~

NUM_ADDRESS BYTES =2, R&&%E 16-bit gY{irilt

o :HHU24LC32A BNEH}
12C1 MasterRead(eepromReadBuffer,sizeof(ee
promReadBuffer),I2C_SLAVE_ADDRESS,

&l2cStatus);

sizeof(eepromReadBuffer = 10,
HIEFEHY 10 Bytes Eiftl#l eepromReadBuffer]| ]
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i Lab4.c

o JpEEMCCEAEMI2CHY U BT A 285 - AT DU A 2R
EFE R ER

StartPage x |4 MPLAE X Store x | MPLAB® Code Confignrator x | (2] Labd e |
DeVe_TramngWd Linda RTOMOON 71228 MOC for 3000 ModifyvOhdabd 8bar XN\Labd o {modified)

Souee | Hity |[@ B8 Q@ FEG|P LD |0 B

sa| | |

I
=

95 /{ Disable low priority global interrupts.
98 f{INTEREUPT GlokallInterruptLowDisable();
a7

93| | // Enable the Global Interrupts

o INTERRUPT GloballInterruptEnable(); J/ BB GIE PER (FHE] PICleF FHEEIDERES)
1040

101 // Enable the Peripheral Interrupts

& INTERRUPT PeripheralInterruptEnable(): // B PEIE ohER
103

104 ﬁ ff Disable the Global Interrupts

105 f/INTERRUPT GlobalInterruptDi=zable();

10&

147 /{ Disable the Peripheral Interrupts

08| f{INTEREUPT PeripheralInterruptDisable():

109 __delay m=s(100):
110
Ll /*ARREIRERE - RENTUE - BT R/

112 printf ("\033[2J\033[0;0H");

Hs printf("\r\nMCC: It's Easy!\r\n\r\nPIC1S Lab 4: Access EEPROM 24LC32A\r\n"):

114 IIIIIII
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® \g E‘D Lab4'C : Call Graph : Output

-t . [ Description & File
® *%éi WI n C OW I B,J E] 72\ TODO: H5FEF) eepromReadBufferf1EH + | [LabS.c
. __: §5| TODO: $5REF] eepromWriteBofferf &0 » .. LabS.c
TaS kS E, A1 lh I O DOS 57| /2| TCDO: #5hE% eepromWriteBufferfTER - .. [LabS.c

131 /| IFERIEE] 2410324 EEPROM

132 //TODO: H5IEF] eepronWriteBufferByEH » EAEHETEE » 24LC324 Slave Address RARFEOIEEZD (HIEE)
133 I EA I2C1 MasterWrite( ) HBUREIREHEE

134 I12C1 MasterWrite(eepromWriteBuffer,sizeof(eepromWriteBuffer),I2C SLAVE ADDRESS,&i2c¢Status);

151 | I AR RIS AT b B E] 241C324 EEPROM

152 {/TODO: F3FEFI eepromWriteBufferdVE » S{EILERE (2) » 24LC324 Slave Address HARRECIEEEZ (EME)
153 H {EF I2C1 MasterWrite( ) HEFREEIHAVEE

154 I12C1 MasterWrite(eepromWriteBuffer NUM ADDRESS BYTES,I2C SLAVE AUDRESS, &i2cStatus);

162 [ /1 T8 FTE ASVSREL R ERERE] EEPROM 89

163 //TODO: #FEF| eepromReadBuf ferBYf} » SEEFEHESY © 24LC324A Slave Address RANECIEES (HIEF)
164 /] =K I2C1_MasterRead( ) RECKEIESFIaVEHEE]

165 I2C1_MasterRead(eepromReadBuffer,sizeof(eepromReadBuffer),2C SLAVE ADDRESS, &i2c¢cStatus);
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o FESIH4I12Cx MESSAGE STATUSKIBEI2CREL
i%*‘ﬂﬁﬁku

Start Page x |,q MPLAE X Store x | MPLAB® Code Configurstor x |2 Labd.c x |

DV _TrainingV0_Linda RTOMODTI228_MOC_for_ 3000 _ModifvOMlabd_8bit X\Lab & {modified)
e i

Sowee | Hioy |[@ -0 QD FEH|PE @0 DI =2 B3

a7 uinti t eepromEraseBuffer([sizeof (eepromWriteBuffer)] = {0xFF};

68

64

70 pints € i, match;

P IZC1 MESSAGE STATUS iZcStatus:

]

73
T4 T Main application
75 |

wold main (void)

“%ﬁ‘%ﬁd%%ﬁ‘” 2=

File Edit View Navigate Source Refactor Run Debug Team Tools Windo

PG D e 0T BT Q6
: Projects @ % |; Files || startpage =[] mainc x|
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Lab 4 FE={# T

X SW2 #1477 EEPROM B AG

e

S SW3 #1117 EEPROM %EHW;"LI:E%L

A8 HY

EEPROM

EEPROM
=A
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M& Lab 4 3T

Centers

e Tera Term &~ Lab 4 &Iz &2

L COM10:9600baud - Tera Term VT — [ x

File Edit Setup Control Window Help

Access EEPROM 24LC32A

Prezs =switch 5W2 to write to the I12C EEPROM
Press switch SW2 to read from the 12C EEPROM
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o ¥R SW2 ¥Ei5EE 2% EEPROM
o B AZELE “GOOD Day !”

L COMI0:9600baud - Tera Term VT — O >

File Edit Setup Control Window Help

MCC: It's Easyt

PICi8 Lab 4: Access EEPROM 24LC32A
Press switch 5W2 to write to the I2C EEPROM

r 8L — Press switch 5W3 to read from the I12C EEPROM
BT SW2 BIEE/R

EEPROM Write was executed
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o 5T SW3 1% » 3HH EEPROM My AH
ALY - IR

L COM10:9600baud - Tera Term VT — O >

File Edit Setup Control Window Help

MCC:= It'=s Ea=sy?

PIC18 Lab 4: Access EEPROM 24LC32A

Press switch 5W2 to write to the I2C EEPROM
Press switch 3W3 to read from the I2C EEPROM

EEPROM UWrite was executed

EEPROM Read was executed
Data Match SUCCESS

?ﬁ-F SW3 ?ﬁﬂ’\J EEFROM DATA i=: GOOD DAY *
_
m‘E :HIII.:\
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PIC18 Lab 4-1
2C™ EEF3R

QO 000000 O O
Q) .. L0000

() 2o yerocTmy yechnonoy Incorp ISRESEVEN N\~ \(

. Master 2 FH 24LC02B=
° 5 (MR FRIE iR EEEPRON

B e



f’é\ _
wesecne  FREAIASREE 1°C™ TT:

o Lab4.c BYEIHIE FZR{EEL 24LC32A &
16-bit firkkAYTTH

o YIERFRFHIIEL R A 8-bit Address jTi&k

B A 12C™ TR
& a0
. 24L.CO2B

> TC74 RERIERS
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e Lab4-1 78 APP0O01 FyU12
(EEPROM )#ap% 24LC02B &,
24L.C04B

o ZFEEHF Lab4 HY Page Write/Read
¢ Byte Write/Read HY =

e MCCEZEM[E]
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e Page Write Buffer : 8 Bytes

¢ Page Write SHE4EALHEHYE ST
» Obxxxxx000 gt ER b2~b0 H AR

> NEBEREBEEREAH 8 Bytes Buffer

> AERAEr ik 0x33 i Page Write &= H 7 0x33
~ 0x37 3L 5 Bytes WA A » HEREHER
RFE ok o

e Byte Write H]DIfEEECER ARVALLE - HH]

DBEEEESA T —FEBERERER -
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e Current Address Read
¢ 1K HFj EEPROM NE[ &z E ML EE AL —1[&

Byte &k}
. ﬁ?_ Aif EEPROM NE[E% & ki #4528 HY
&k HFER

¢ Random Address Read
& SE ABEEEL EEPROM Hyfirtik

¢ HiLH Current Address Read 55
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e Sequential Read Buffer : 8 Bytes

¢ Sequ. Read 5 46 {IrHEAYESR
> Obxxxxx000 HEEi2MVEE b2~b0 H AR
> NEBEREBEEREAH 8 Bytes Buffer
- A EHEII—ERFE R e g o N
Ba: 1efrik 0x00 ~ OXOF 43 Hgk B EF} 0x00 ~ OXOF
» firhkfE Ox05 FE2A#E4EHHEL 10 Bytes
AR E RO T

0x05, 0x06, Ox07, Ox08, Ox00, Ox01, 0x02, Ox03, OxFF, OxFF

(it 5RE - 35 R




Méﬂn{?cmp ﬁnﬁﬁﬂy 24LCOZB
Lab4-1.c

e 24LC32 [l F#J EEPROM ZEEA 16-bit
Address ZRFRFTERVER

¢ #define EEPROM_ADDRESS HIGH 0x00
¢ #define EEPROM_ADDRESS_ LOW 0x00
¢ #define NUM_ADDRESS BYTES 0x02

e 24L.C02 EEPROM H%E 8-bit Address
RIFEUE R

¢ // #define EEPROM_ADDRESS HIGH 0x00
¢ #define EEPROM_ADDRESS LOW 0x00
¢ #define NUM_ADDRESS BYTES 0x01




I\ 241 C02B Byte Write

MICROCHIP

Regional Training L ab 4' 1 . C

Centers

e Byte Write HEHEE/EN eepromWriteBuffer] ]

uint8_t eepromWriteBufwaXSO, 0xQl, '2', '3,
'4','5','6',"7",'8'};

o @'J = A EEPROM BIiI1 ME A EEPROM BIE Y

FE#E EEPROM 0x30 fir#it x61 HyEk}

eepromWriteBuffer[0] = 0x30: Il 32 5 ALk
eepromWriteBuffer[1] = 0x61; Il 38 B ANE R

12C1_MasterWrite(eepromWriteBuffer, [/ [eESIHYF5E

2, II'FE— Rtk - S Byte % A &R
I2C_SLAVE_ADDRESS,  // 0x50 << 1 = OXAQ

&i2cStatus); IR=YN NS EIE




Y,
e 241.C0O2B Byte Read

Regional Training
ir 3%
=)74

® n = ’EHR'XD‘H: ’ _H%A
eepromWriteBuffer[0] = 0x30; // 32 EE Afirak
12C1_MasterWrite(eepromWriteBuffer, 1,

I2C_SLAVE_ADDRESS, &i2cStatus):
/I R B R A —(E EEPROM ArH-/ESE » FIES R 1

e FHH Sequential Read

-~

N

12C1_MasterRead(eepromReadBuffer, 1,
12C_SLAVE_ ADDRESS, &i2cStatus);

o iEHF EEPROM firsik 0x30 V&R BL & #aE 2l
eepromReadBuffer[0] #&

)
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1T Lab 4-1

e FAEI LAB4-1 HZE

o LB FRHVER —HREH Lab4 #1y MCC FrE
42 HY 1B PR B

¢ X FH Byte Write K Byte Read By 5= ZREEHL
241.C02B

o TESE APPO01 % 241 C32A #afk 24L.C02B

o HEEE Kimi% s LCD k
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o &ImPRHIRN

¢ :ZH! EEPROM firik 0x30 HY{E & ‘@’ (0x61)

COM?7:9600baud - Tera Term VT - /

|File Edit Setup Control  Window Help

MCC: It's Easy!
PIC18 Lab4-1: 24LC02B Byte Read/VWiite Application

Press switch SH2 to write to *he I2C EEPROM
Press switch SW2 to read frem the I2C EEPROM

EEPROM Write was executed

EEPROM Read was execu:ted
Data Match SUCCESS
EEPROM DATA 1is: a




N 241.C02B Page Write

MICROCHIP

Regional Training X LRI
Centers

e F Page Write B A 8 Bytes ZF} » #E4aArhE B
EEPROM_ADDRESS LOW

uint8_t eepromWriteBuffer[ ] ={
EEPROM_ADDRESS LOW, 'l '2','3', '4''5','6','7",'8'};
= A EEPROM BYfiriit 22 A EEPROM M

1I2C1_MasterWrite(eepromWriteBuffer,  // [EE% I $5 1=
sizeof(eepromWriteBuffer), /| 2/ DERIEE A
I2C_SLAVE_ADDRESS, // 0x50 << 1 = OxAQ

&i2cStatus); Il 55 AGIRAE[E] 3




M”’{"\ 241.C02B Page Read

Capi=g)
e Page Read
o {HF Write Address 527 EEPROM :EHY Y
i%ﬁliit

¢ HH Sequ. Read ;EHUE R EFZE5F (5% 8
ByteS ) Hi‘%ﬂziﬁi%ﬂﬁﬁzﬁt (b2 ~ b0 =0)

EEPROM FHEEHF IRV E &

uint8 t eepromReadBuffer[sizeof(eepromWriteBuffer)-
NUM_ADDRESS BYTES] = {0x00}; // B AMZREA/NRERL
hkZEfE] - R R 8 Bytes




i) 241.C02B Page Read

MICROCHIP
Cpilir=g)
o At Write Address

12C1_MasterWrite(eepromWriteBuffer, NUM_ADDRESS
BYTES, 12C_SLAVE_ADDRESS, &i2cStatus);

N Ry <5 —{H EEPROM firikZREcsE » ArlL:

NUM_ADDRESS BYTES =1

e FHF Sequential Read

-~

12C1_MasterRead(eepromReadBuffer,
sizeof(eepromReadBuffer) , 12C_SLAVE_ADDRESS,

&i2cStatus);

sizeof(eepromReadBuffer) 15 & 8 {# Bytes » FiARE &
Y 8 Bytes &2l eepromReadBuffer[ ] #& -
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PIC18 Lab 4-2:
|2CTM :::I;;U :E

Fi Master #H=({FH )&
S TC74

00 000000 O HHHpEE)
000~ 00000000

() 2o YerocTmy yechnongy incor ISRESEVEN N\~ \(

B e
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o MCCEZEAE]

o fE3 Labd-1 & I2CT™ Byte HYIRAER
agAY IPC™M B FERIFERS TC74

o HETE APPO01 By JP10 4 EE4g IR

#H 12C'™ EEPROM Kz TC74
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e CPU - @ niﬁg'%%
o TERtESREIRE
. PCEE/IE £ - BB

o HENHMIERYL
o EMUREENMN - R&iRE

[l

o —Nr=z RSN
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Microchre TC74 NERFKL

o SMBUSTM / IZCTM jl\_lér ’ %%ﬁ%lOOKHZ(Max)
o EHNREHIE
e +25°C ~ +85°C (JEHERE +- 2°C)
o 0°C ~ +125°C (W& +- 3°C)
o NEBE My » Delta-Sigma A/D A =S
ERER - §F 8 X
o TYEEBRR : 2.7V ~5.5V

'I'I"

o JHFEEEN : 200uA - FREEEE T SUuA
e SOT-23 5-pin EZE
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Command | Code Function
RTR 00h | Read Temperature (TEMP)
RWCR 01h | Read/\Wite Configuration
N\ (CONFIG)

N\

CONFIG E1F23

returns zero
when read

Bit POR| Function Type | Operation
D[7] 0 |STANDBY Read/ | 1 = standby,
Switch Write | 0 = normal
D[6] 0 |Data Ready ™ | Read |1 = ready
Only |0 = not ready
D[5]- 0 |Reserved - N/A | N/A
D[0O] Always

== H! TC74 Configuration Data

BIENEF

Skt Ox01 FEHGIRAE
HiAH 0x00 EHUAE

EAGREEE RHZ IR A
Conflg 7 Bit6 LT
L o T B A5 SR AR
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o EEER 8-bit it > SRR 2’S B
e 1LSB % 1°C HyBESEL

Actual Registered Binary
Temperature | Temperature Hex
+130.00°C +127°C 0111 1111
+127.00°C +127°C 0111 1111
+126.50°C +126°C 0111 1110
+25.25°C +25°C 0001 1001
+0.50°C 0°C 0000 0000
+0.25°C 0°C Q000 0000
0.00°C 0°C 0000 0000
-0.25°C -1°C 1111 1111
-0.50°C -1°C 1111 1111
-0.75°C -1°C 1111 1111
-1.00°C -1°C 1111 1111
-25.00°C -25°C 1110 0111
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o TC74-Ax BVEEHU A

o TC74 B{EF SMBus™ / I)C™ i {=H1 2
RS

o TC74 ByEEAArHE B 1001xxx0

> Xxx RArabAzIe , S 0 .. 7, BITHEY Ax RonEfE
FZIHIAHE (TC74-A0 .. TC74-AT7)

¢ TC74 HYEE | RISz —RREAERY
EEPROM #E , RER AR FME

TC74-A7 I°C™ frik B 0b1001111x
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union
{
int Word ;
char Bytes[2] ;
struct {
unsigned :6;
unsigned BitD6:1;
I
}TC 74;
#define TC74_Addr  0b01001111 /I Define the TC74-A7 address with write command
#define TC74 RWCR 0x01 // Define the Read/Write Configuration Command
#define TC74_RTR 0x00 // Define the read temperature command

#define NUM_ADDRESS_BYTES 0x01

Il =R AR EEPROM WIEFTE ] - (RAMLE + Bl
uint8_t TC74WriteBuffer[3] = {0x00};

uint8_t TC74ReadBuffer[2] = {0x00};
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o TC74 I°C™ SHEVE YRS Z\

Read Byte Format

-m— o —————

S Address WR | ACK Command | ACK Address RD | ACK | Data | NACK | P
7 Bits 8 Bits 7 Bits 8 Bits
Slave Address Command Byte: selects 1 Slave Address: repeated  Data Byte: reads from
which register you are due to change in data- the register set by the
reading from. flow direction. command byte.

EAMGENEF
Command =0 ;2 E
Command= 1 fREE

s HYHY Cofig. iRAE
Bk
ae B om [ B Y
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e FAEI LAB4-2 HZE

¢ ZBERIVEP: —tREAH Lab4d 1y MCC ATE
4 HY 22 PR

o TESHANM[EEHY TC74 (Lab4-2.c 176~2047F)
o FERERTE it LCD b
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unsigned Read_TC74_Temperature(void)

{

(" I2C1_MESSAGE_STATUS i2cStatus; Ao s 3= =y 1l )
TC74WriteBuffer[0] = TC74 _RWCR; s Hy H RR ﬁ #‘4
12C1_MasterWrite(TC74WriteBuffer, 1, TC74_Addr, &i2cStatus); Il = A Config. B{Fz3{1ir ik (0x01)

\ 12C1_MasterRead(TC74ReadBuffer,1,TC74 Addr, &i2cStatus); )
TC 74.Word = TC74ReadBuffer[0];

if (TC_74.BitD6 ) I b6 =1 , Read temperature
{

Il /| Random Read 5=t TC74 119 & (H EEEHY: = fé" Ll_,sl-
TC74WriteBuffer[0] = TC74 RTR; AR AA/mIz =T
12C1_MasterWrite(TC74WriteBuffer, 1, TC74_Addr, &i2cStatus); // = A Config. B {Fz3{17 4k (0x00)
12C1_MasterRead(TC74ReadBuffer,1,TC74_Addr, &i2cStatus);
TC_ 74 Word = TC74ReadBuffer[0];
if (TC_74.Word >=0) return TC_74.Word +1; II+1EC

else return -1; I &5, return (-1)

}
else return -2; Il b6=0, TC74 JZ iU ERARAE T return (-2)




Reslepel atnng L ab 4 2 C

o JafE{HR— 16 EFIEFERBUERRET SRR

o BUEVEEEIA & ASCI code N FITENF R A BEEI N
&mgEL LCD

o XC8 eIty Ey (itoa())

'l-l-rl

#include <stdlib.h>
#include <stdio.h>

char * itoa (char * buf, int val, int base)
*buf : BN F SENRETFER

val : 2B 16-bit Eiitl

base : BRENER (TS - 16 #EH))
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. 1]

CLOSE ALL FoR
28-PIN PICI6EA8 40-PIN ﬂlcm:ln

°
12 §
SEL « Close = Target )
LY
S
R

LOSE ALL FOR

SPARE
18-PIN 16-18 & Skt

-
CLOSE ALL FOR
14 PIN PICI6

LI
°

FEEE TERERRETELT

*5M-18108

© oldr

g — v I — MICROCHIP|
By JEEE - L ey TAIHAN
: 5 e o MCP@1V3A
B (=1 sioy 11 g0 e

th

D7e

S
W
o

N
o
o

@

o

o
o

S
> CHTHR

B

]. JP15 CCP20UT-PULL-USEL

ONI2
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o REFEHL MRS LCD BBV

L COM10:9600baud - Tera Term VT — O
File Edit Setup Control Window Help
MCC: It's Easyt
PIC18 Lab4-2: Read the Temperature Sensor of TCP4

ﬁead TIC?4 Temperature = 250

Lab4—-2 Read TC74
Temp. = 25°C

LCD &7~
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{5/ SPI 4}
QO 0000

00O O O
0-0Q0 .~ 000000

r j mmmgy Incorporated. All Rights R,

BN 25LC160/‘L —

B e
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MICROCHIP P|C18 Lab 5 E*}Iﬁ'i‘

Regional Training

o R MCC E4HY SPI1 pREFHL

25L.C160C HIEEH

e Byte Read/Write f&=

e Page Read/Write &=

AN

\
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® Master {#3i%— Byte %43 Slave - At E 8 Slave #UY
—Byte Eif§} -
¢ MEEE UART ~ I2C™™ EHF
€ Dummy Write ( Read a Byte)

————————————————————————————————————————————————

| SPI Master SSPxM<3:0> = 0oxx | | SPI Slave S5PxM<3:0> = 010x |
: - %+ spox _|SDx |
I I T |
| | [ !
' Serial Input Buffer ' : Sernial Input Buffer :
! (BUF) ! (SSPxBUF)
I I | |
| | | |
! | | |
| | | !
: Shift Register SDix | | SDOx shift Register |
| (SSPxSR) | | (SSPxSR) |
! |
: MSb LSb : . MSb LSb |
: SCKx I Serial Clock ! SCKx :
| | | |
I | | I
Slave Select | ——
! | | !
I General 1O P '—{Op'ti—ona'—l} | Sx |
I Processor 1 I I Processor 2 |
________________________________________________
= Sae Al
SCK H&EH F3 1/0 Kl
i A E Y
{th# 2 Master : ) il CS RYEE

» - ' -
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® CKP : JRTE SCLK idle By state - BIFIF=EE low
222 high
® CKE: REMNIZIMEES—E edge » EEF _{E
edg
> FLEHABMNEEREEINET (Strobe) «+ ZRAAB—E AR
B9 SPI Device ME

itk (POD) | BURMIPHA) | lle | Acive | Laoh
0 0 Hi Low

—

0,0 (0) Hi > Low
0,1 (1) o) 1 Hi Low Low = Hi
1,0 (2) 1 0 Low Hi Low - Hi
1,1 (3) 1 1 Low Hi Hi - Low
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® PIC EF@%EE /Z'-E (ARM RPIC IRE T HAMCKERZFE)

I T e T T

0,1 (0) Hi = Low
0,0 (1) 0 0 Low Hi Low - Hi
1,1 (2) 1 1 Hi Low Low > Hi
1,0 (3) 1 0 Hi Low Hi = Low

CKP =1:
Idle state for clock is a high level
CKE=1:
Transmit occurs on transition from active to Idle clock state

SMP =1
Input data sampled at end of data output time
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FIGURE 2-1:

25LC160C ki

25L.C160C IEFE

READ SEQUENCE

cs \

O
SCK

1 2 3 4 5 6

rd

a8

o

10

11

16-bit Address———=

Q o] o Q

- Instruction :
s *O

: I-éligh—lmpedance

15141312}

21 22 23 24 25 26 27 28 29 30 34

----- (2 1¥o
Data Out

S0

3

~, N
0
‘e
0

Yo

.
N,
.
.
3

}{?}{6}{5}{4}(3}{2}{15}{5{]5}‘»

.
(3L
2t 2t

Mode 1
Mode 3

Mode O
Mode 2

0
D
‘e

Vrite Lo

.,
.

17

O
‘e,
‘e
.
.

.
. 2%
. .
.
. e
£ 5

i i ¥
Py 0 .
““““““““
.
‘‘‘‘‘
“““““““
------
_________
"""
;;;;
----
.

SSPzBUF L

¥
_________
“““““
.
. .
. .
.

SCHx
(CHP = O l | |
CHEE = O)

S5D0O=
(CKE = 0)

2 Mode 0

SEKKF::( = O I |

KE = 1) 1

CKP=0

CKE=1

Input
Sample
(SMPF = 0)

(SMP = 1%

Input

i
| wie | N

= Middle
SMP=0

i

|
i
SDix l
[
[
1
i

Sampla
(SMP = 1%

SSP=IF

SSPxSR to

CKE =1: Transmit occurs on transition from active to Idle clock state
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FIGURE 1-2: SERIAL INPUT TIMING

Sl * MSB in } X X

high-impedance

SO 1 f
CKP :  CKE
ldle=0 0: Idle -> Active 1_Act‘ive -> Id_Ie
l (55— 7’?21tﬂ%1§i§$ﬂ) (B "'“ﬂ:,ﬂ-ﬂﬁgﬂ)
o — Mode 1 L ModeO
Idle=1
¢ ] Y —
& Mode3 Mode 2

- Transmit occurs on transition from active to Idle clock state
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o 25LC160C Ay ABFRET A 5mS

o £ WRENRET » BhIA RFFHRAZ
EEPROM # -

o HEEMEREIFFIHIT - A2 WREN %4

Instruction Name Instruction Format Description
READ 0000 0011 Read data from memory array beginning at selected address
WRITE 0000 0010 Write data to memory array beginning at selected address
WRDI 0000 0100 Reset the write enable latch (disable write operations)
WREN 0000 0110 Set the write enable latch (enable write operations)
RDSR 0000 0101 Read STATUS register
WRER 0000 0001 Write STATUS register
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o 25LC160A SPI EEPROM
¢ CS : RAS
¢ SCK1: RC3
¢ SDO1: RC5H
¢ SDI1: RC4

e PWM1: RC2 (Buzzer)
o T[EEEFH: RAO
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o FH MPLAB® X IDE THIFTEERZE
e BHEI lab5 8bit. X FNEZE

o HETE 24LC160A BEZZ557E APPO01 1 E
Ull T &

& JO A% > J10 2ELRERE
¢ J13 USB Cap FiEg > IJP4 55k

o %€ SPI1 1541
o % ECCPL::PWM ZRIEEHZLE (Lab5-1)
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o J10 FZKRERTE 12C™ HyITiaistiE

o fEE JIOHY 1 &2 3 &4 ERIESHY

¢ J10 £ ERRLESHL AT LA -

A

By TC74 fir kA [H]

RP1
4TK 9P 1'-'11_ .
5]CE _wbD —=
£ 009 0D 0 +]s0 ROLD [
I WP sCK
Ve T V55 5l
o— 24 e D - Fpgoe0ore
- -
— HIC AT EEPROM
COM11
mggg 1 SOUSDA
SDISDA 2p—Sr— 1010 000b
SCKISCL ] 3 P mEREE utz Ja
P ; & M4LC_AD
ﬁn)ﬁ VCC 7 WCC AD ; L AT ; + 4+ E
= WP Al L AT + +
MOLEX 5P - ﬁ S0l o : g + o A
/JEI\ - ShA_ GND I92 2 54mm
; P E = 2410024 DIFE
5| T[F e
J9 EFH He G
D@2 54mm 1001 111b
us
J10 . Vo
1 R 5 5 1M
3 4 2
H ﬁ o
7 e o 4 3
AXZ Z.54mm TCT4A7-5.0VCT mua-sfl

IZC Temperature Sensor
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o BRPAGIEECIENIVFTEEREKER

4 = | Files [ st StartPage ®

MY

: MPLAB X IDE v2.10 - lab2_8bit : default
Edit View Mavigate Source Refactor Run Debug T

1 MNew Project... Ctrl+ Shift+ N
9 MNew File... Ctrl+M —
tart B
< Open Project... Ctrl+Shift+ 0
MPLA aeng
F

Open Recent Project

E?:>Take |
Import h} e
\ Open Team Project... j
i]
\cmse Project (lab2_8bit)
Close All Projects

Close any open
files

Open File...
. Open Recent File k
<No Project Open>
Project Group 3

Project Properties (lab2_8hit)

Save Ctrl+5

Save As..,
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o B

€ MPLAB X IDE v2.10
Edit View Mavigate Source Refactor Run Debug Tea

|14

Ef lab5 8bit.X Y

i

H

] MNew Project... Ctrl+Shift+N 3 Open Project »
B New File... Ctrl+N
T Ish5 v| ¥
Open Project... Ctrl+Shift+ 0 "“£= .
- = 5 Q Lab5-1_Bhitx Project Marme:
b =it AvE H : -
/ Open Recent Project = o (CLahs0ar; A

/ Import ¥

Open Eequired Frojects:

Open Team Project...

e
Close Project
Close All Projects =
Open File... =i
Open Recent File ¥
Project Group ¥ %
Project Properties G

Open Project

@ EELEWM):  |DA_Trainingd)_Linds, RTCMCCH 71228 MCC_for_3.04_Modifyilab5Lab5_Shitx
g ERIBAT):  |Project Falder
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1. ByEj) MPLAB® Code Configurator

2. 3

BE:

4

= MSSP:MSSP1#ER

r
: MPLAB X IDE +v2.10 - labb_8bit : default

File Edit View Mavigate Source Refacto

LIJF_I_] % l—' '-J_;_—..I ;defau
: Projects @ = |; Files

Projects T Classes T Resovice Monagement [--- "‘] =

|| =-E lab&_8bit

-- Header Files
E}E ImpanntFiIes

. Linker Files
-- Source Files
ﬁ Libraries
ﬁ Loadables

Project Resources

(Generate

¥ Systemn
Interrupt Module
Pin Module
Systemn Module
¥ Peripherals
5. MSSP1
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hY

% MSSP:MSSP1::SPI Master &=

Stert Page = [ MPLAB X Store > |2 LabS5.c * |2 muec h > | MPLAR® Code Cor

MSSP1

\

SPI1 & Mode 0 » Sample: Middle

| {ﬁ} Easyw Setup | = Registers A Motifications - O

1. & SPI Master

ardware Settings 2. Data

x .
DE.El SPI Master I et | / Sample:Mld

dle

Imput Data Sampled atl rAiddle I - |

SPl Mode EL}(EQE
Clock F"::Ilarityl Idle:Low, Active:High I - | ClOCk POIar

4. SPI| Clock#8=%

Clock Source FOSCA A1 SSPwADD I - |

Enable MSSP I
" [3srREmEER

Clock Edge | Active to Idle I - | / Idle LOW, Actlve HI

i - Clock Edge:
_SPrelack Active to Idle

ity:

Clock DMivider Qw00 = iy | = OxFF

SPl Clock: 125.0 kH=
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o 5 GPIO: fIA RA5 % 24LC160A i CS
el > ZfEEEEPROM CHIP SELECT

Pin Module

{;?3: Easy Setup | = Registers ,ai, Motifications - 0 RAZ % ii 1ﬁ iﬁj |I:|:I| Hﬁﬂ i
Selected Package - UQFMN40 ?}] yﬁ E& E 1E E H | ’

Pin Name+ | Module | Function Custom Mame Start High| Analog | Output EESZ R A5 gfﬁ—'_
e .
RA3 Pin Module |GPIO EEPROM_CHIP_SELECT v]<T []
RC3 MESP1 SCEA
D D TA)
RC4 MSSP1 SDI ] ] ] BIFH RAS £ E141L il
RC5 MESP1 SO |:| |:| \
RDQ Pin Module |GPIO LCD DATAD W v \
- = D Yariables | Output | Search Results | Pin Managek Grid [MCC] x|
RD1 Pin Module |GPIO LCD_DATAT [] Package: | uornso | ~ | | pinno: [ 17]18]19\ 20| 21| 22| 2028
RD2 Pin Module |GPIO LCD_DATA2 ] PortA ¥
. Module Function Direction |0 |1 (2 |3\ 4|5 |6 |7
RD3 Pin Module |GPIO LCD_DATA3 |:| =
_ 0sC CLKO output \ -
RD4 Pin Module |GPIO
neeeE LCD_RS L] e loPO input BB |h B A\E B
RD5 Pin Module |GPIO LCD_RW [] neeEE T IR0 output Bb|é8 b bla|as
RESET MCLR input
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o FEiF SPI1 {Hix—(E

Bt

Byte &1l

readDummy = SPI1_Exchange8bit(Write date)

o EiH SPI1 FH—1F

Bt

Byte &g

A

4

.E?

readData = SPI1_Exchange8bit(DUMMY _DATA)
FEUE R N

¢ = A DUMMY_ DATA 2 {EE A > 3
Slave {iﬁf E

{E clock ¥& kL

o R MCC HY SPI pRBFERE/IA

SPI1 _Initialize() fHIAERVES E
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o BABIE
o fil & CS Bh{E » 1% EEPROM f# 2
(0x06)

¢ CS =Low » 4% EEPROM & A a5
(0x02) » &5 A Msb firil: » FE5 A Lsb {7l

. /—J/\Lééf =ik B EAE B A R &
¢ CS =Hi

o Delay 5ms Pl S5ghi52 e ABhE
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BABRIE -

EEPROM_CHIP_SELECT_ SetLow(); / EEPROM CS = Low
SPI1_Exchange8bit(EEPROM_EN_CMD); /| EEPROM %5 A fif54
EEPROM_CHIP_SELECT_ SetHigh(); /[ EEPROM CS = Hi
__delay_ms(1);

EEPROM_CHIP_SELECT_SetLow(); /I CS = Low, Enable
EEPROM

SPI1_Exchange8bit(EEPROM_WRITE_CMD); IE=9N: i
SPI1_Exchange8bit(0x00); // EEPROM Msb fir i
SPI1_Exchange8bit(0x00); // EEPROM Lsb fir ik
SPI1_Exchange8bit(0x55); Il 55—l 5 A &R (0X55)
SPI1_Exchange8bit(0xAA); Il 55 {5 AE R (OXAA)
EEPROM_CHIP_SELECT_SetHigh(); /I CS = Hi, Disable EEPROM

__delay_ms(10); /[ Delay 10mS for EEPROM Write




Y,
Mﬂ&\ Lab6 EEPROM byte Read

Regional Training
Centers

AR ERHITAR °

EEPROM_CHIP_SELECT_SetLow(); Il CS =Low , Enable EEPROM

SPI1_Exchange8bit(EEPROM_READ_CMD); I SRS
SPI1_Exchange8bit(0x00); Il 3% 7€ Msb Address
SPI1_Exchange8bit(0x00); Il 3% 7€ Lsb Address

EE_Read_Buffer[0] = SPI1_Exchange8bit(DUMMY_DATA); // Read 0x0000 &}
EE_Read_Buffer[1] = SPI1_Exchange8bit(DUMMY_DATA); // Read 0x0001 &}

EEPROM_CHIP_SELECT SetHigh();  // CS = Hi, Disable EEPROM
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o [Epk{z > EAELEE
”“”“,.\Eﬂ‘ﬁéa’fr"‘&ﬁ _ab5.cH

EEPROM CHIP SELECT SetLow():
SPI1_Exchange8bit (EEFRCM WEITE CMD):
SPI1 Exchange8bit (0=x00);

SPI1 Exchange8bit (Ox00) ;
SPIl_ExchanE[EEhit [(OxOn) »

SPI1l ExchangeSkit (0x55) 7

EEFRCHM CHTF SELECT SetHigh():

o LCD HIR

n(lig
>1|

IT2L

]

a3

frs

L]

o o Co o Co C0 Co
LEL]

=31

Lab5 EEPROM Byte
AA 55

LCD BR®s
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W Annotations

i
II

W Analyzers

I
- %TLTLTUL@TLTLTLW—MWMTL%%% s

T '255' [0xFF) '255' (0xFF) '255" [0xFF)

W Decoded Protocols

'0" (000 170" (OxAA] L U [0%55)

A S TR AR E a— N AR

= Capture

Mode O

MOSI

Analyzer Settings

MISO
Clock
Enable |0

b 1

alid an C
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Capture

Lab 5_8 bit %%%/—._OXAA

'255' [0xFF)

'0" (0x00)

'255' (0xFF) '255' (0xFF)

170" (0xAA) U [0%55)

A T I

W Annotations

W Analyzers
SPI

W Decoded Protocols

1
1
I
i
1
|
1
1
1
1
I
I
I

'255" (0xFF]

170" [0xAn)

B ey o P
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e 25LC160C A% 16 Bytes By Page
Buffer

e Page K/NFER/mINAEEMMAE

o THEMAIEA] Page BEZIRIFHL
EEPROM
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Page Write

o Page HYE AHEFREBRALHERIFRE]
¢ [/ 25LC160C &3] - Page /5 16 Bytes

> BAERArHE R Oxnnn0 » B]5E2EE A

> BB B AAfALLE A 0x0005 » ERlerfig 0x0005
AR A EF| 0XC00F » FARALHE FfE [ [E—
Page HYFEHEATHE OX0000 L4485 A -

Addr.. 0 1 Z 3 4 ] k 7 8 5 A, B - (B E F
ano qc 4B 4F 50 51 41 42 43 44 45 46 47 43 44 44, 48

oo 11 1A 12 13 14 15 186 17 18 14 14 18 1 10 1E 1F
ozo 210 21 22 23 24 25 26 27 20 24 24, 2B 2 20 2E 2F
03 30 K3 32 33 34 35 36 a7 34 39 A 3B c ab Ik aF

0 41 41 42 43 44 45 48 47 44 44 44, 48 qc 40 4E qF

EE—— AR EZ(FEF Serial Memory Starter Kit (DV243003)
HBESS Fii8%AY 25C160C BB E
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Page Read

TII
LI

e Page Read ;¥ &AM HAIIRE] » v DIELH
== H! 16 Bytes &¥F}

Mame Tvpe

=<7 EE_Read_Buffer
@ EE_Read_Buffer[0] unsigned char
® EE_Read_Buffer[1] unsigned char
@ EE_Read_Buffer[2] unsigned char
® EE_Read_Buffer[3] unsigned char
@® EE_Read_Buffer[4] unsigned char
@® EE_Read_Buffer[5] unsigned char
@® EE_Read_Buffer[6] unsigned char
® EE_Read_Buffer[7] unsigned char
@ EE_Read_Buffer[8] unsigned char
® EE_Read_Buffer[0] unsigned char
@® EE_Read_Buffer[10] unsigned char
© EE_Read_Buffer[11] nnsigned char
@® EE_Read_Buffer[12] unsigned char
® EE_Read_Buffer[13] nnsigned char
@® EE_Read_Buffer[14] unsigned char
® EE_Read_Buffer[15] nnsigned char
® EE_Read_Buffer[16] nnsigned char
© EE_Read_Buffer[17] unsigned char

nnsigned char[30]

Walne
| "ABCDEFRGH ITE WO OO0 ‘

= A Ot i L —EMER -

= Piod? looo0s  BARYEERfIHE 0x0005
) Dy 04
e B3 O3
o) F; e

] G oxa7
) HY; oxd
(] T 040
(] 7 Oxda v

[ 'K 0x4b  OXOOOF FELbEFAN A BIEEE

EJEJEJEJEED

.. DLE; 0x010 | 9x0010 BHUR - 48481 BNt
. Dty ox011 i

() DC2; k012 "

() DC3; 0x013 \ 4

() DC4; 0x014 00014

o) MUL; 0300

L] NUL; 0x00 | X IDE BB EERAE
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Page Write and Read
o Hfl

80 /f TER A RE ARG P

8l EE | I:I-ID  Buffer[0] = EEPRCM WRITE UMD: Jf SEEE A A EibagThl oxoo00

2 EE CMD Buffer[l] = O0x00; .-Z.:-: Lddress

83 EE CMD Buffer[Z] = O0x00; // LSB hddress

24

85 fOSBAdre RIEMUINEFRERE A 16 Bytes HYEH =
86 EEPRC-H_L,_-IIP_.:.E_EC'Z'_.:uet_u () ; Pag eBA
a7 SPI1 Exchange8bitBuffer (EE CHMD Buffer, 3,HNULL);

a8 SPI1 Exchange8bitBuffer (EE Write Buffer, 16, NULL):

89 EEFRCM CHIPF SELECT SetHight):

ag

a1 ff delay 1omS {#E 2 FIELEE

92 __delay ms(10):

93

a4

95 /f TEIERERN A BRI

9g EE | E:I-ID  Buffer[0] = EEPRCM RELD CDD;

a7 EE CHMD Buffer[l] = 0x00;

98 EE CMD Buffer[2Z] = 0=x00;

99

100 /L ERE S BRIt  FIEEEN 16 Bytes &H Page:i&
101 EEPRC-I-I_L,_-IIP_:.E_ECT_.:.et_u ai) s

102 SPI1 Exchange8bitBuffer (EE CHMD Buffer, 3,HNULL);

103 SPIl ExchangeS8bitBuffer (NULL, 16, EE Read Buffer):

104 EEFRCM CHIPF SELECT SetHight):
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Mé\ ez 2 fR$E Lab5-1 8bit HHZE

Center

° ;[ijf‘F “Debug Main Project” By EI~EH
SadmeE OB RR M HEABRIETR T

File Edit View MNavigate Source Refactor Run Debug Team Tools Window Help
. — — : L"I . W 29 . ; . = T} ]
P D NI A B R Vi ][

: Projects q ® .E Files Start Page ﬂ| ﬁ]_“| main.c ﬁ]

o [RESEAZHNT ~ HiE

Team Tools Window Help
T B P L-UR-O0oROoOE@mEamada T st 43

StartPage x |y MPLABX Store x |3 Laps-1.c % | Continue (F3)
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® 4=4, Bn — S 2o
MPLAB® X IDE Z2{# /{1 &
3z nwsy
9€ 1PLAB X IDE v3.00 - Iab6-1_Bbit - default = 53
File Edit View Navigate Source Refactor Run Debug Team Tools Window Help [Qr SeachiCwl;
LR AT B P L QUG 0000Bdmddd e B 5 [ fooms oo wonwme] G ZE WX W een
Projects ® | Files | || StartPage [ Labs-lc | R
F-{E Lobo-1_Bhi Sowee ) Hisory [ -] QRSP E R e | B
& e o BE_CID_Buffer[1] = 0x00; .
Linker Files 102 EE_CMD_Buffex[2] = Dx00;
Soure Files 103
] 4PPODI_LCDC 104 1 B R BURha L - EIEEEA 16 Brtes WM
2] LabtiLe 105 EEPROM_CHIP_SELECT_Se tLow( );
ﬁb:nifgm‘w”‘]“ 106 SPI1_Exchange8bi tBuffer(EE_CUD_Buffer, 3, NULL); /F % SPIL $EE EEPROM_READ CMD & 16-bit BYARSARTAL
5 Loodsbles 107 SP11_ExchangelbitBuffer(NULL, 16, EE Read Buffer); /{ Page Read from EEPROM data, # 16 Brtes EIfE¥| EE_Read Buffar[ ]
108 EEPROM_CHIF_SELECT_e tHigh();
109
110 /¢ BETRETSE Bytes ATEEANE
=4 LeD_Set_Cursar(1,0);
9 puthexLCD(EE_Read Buffer[0]);
113 putcled; ')
114 puthexLCD(EE_Read Buffer[1]);
115 putcleD; ')
116 puthexlCD(EE_Read_Buffer(2]);
17 putcled; ')
118 puthexlCD(EE_Read_Buffer(3]);
119 putcleDl ') u
120 puthexlCD{EE_Read_Buffer[4]);
121 1
122 uhile (1); 1
123
124 Ly
125
126
127 -
> H
Terminal | Call Graph | Search Results ificati Watches # | Variables | Call Stack i Output | &
Hams Type Address Ve ]
= B [7] € EE_Read_Buffer nsigmed char[30] [ ot [ "ABCDERGHIKLMNOPUINONONINININD 0h0N0" W
@ EE_Read_Buifer[0] wasigned char [ ow [ wsmat 3
Navigator % ol @ 4 EE_Read_Bnifurl1] wnsigned char Hos (o) Bz Bl
& EE Read Buttal2) wnsigned char Dos DEAE )
) EE_Rend_Btfer{3) wnsigned char Doa [0 oot )
@ EE_Real_Buiferld] unsigned char Do [ Eouats )
& EE_Read_Buifer[5] unsigned char Wos [ Fio6 )
< EE_Read_Duifer[s] wasigned char [ oxa [ w7 W
% EE_Read_Dufer[7] wasigned char o [ w0 8
< EE_Read_Entfer[g) wnsigned char Loc [ 150000 )
4 EE_Read_Entfarl?] wnsigned char LoD [2) mi0cte .
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Centers
MPLAB® X IDE debugt =T - SBEREE

 Variables ® | Call Stack \: Breakpoints |- Output

Mame Tyvpe WValne Address

ﬁ

=<7 EE_Read_Buffer unsigned char[30] E] "ABCDEFGHIJKLMNOP“«WE‘QH‘D\\LQ Ox?
@ EE_Read_Buffer[0] unsigned char (o) '8 O] [ 0x7
@ EE_Read_Buffer[1] unsigned char Q B 0xdZ E] Owd
@ EE_Eead_Buffer[2] unsigned char E] ' Oxd3 E] 3]
@ EE_Read_Buffer[3] unsigned char () Ty 04 [ 0xa
@ EE_Read_Buffer[4] unsigned char E] E'; Oxdd E] OxE
& EE_Read_Buffer[5] unsigned char E] Ty Oudfy E] O™
& EE_Read_Buffer[f] unsigned chax Q "G (ed? Q DD
@ EE_Eead_Buffer[7] unsigned char E] H'; Ox48 E] 0xE
@ EE Read Buffer[8] nnsigned char L) T Oxdo (] OxF
@ EE_Read_Buffer[0] unsigned char L) 15 O [ 010
& EE_Read_Buffer[10] unsigned char E] Ty Oudb E] Oxll
@ EE_Read_Buffer[11] unsigned char ) 1L Oxcde L oxi2
@ EE_Read_Buffer[12] unsigned char Q A" Oxdd E] Ox13
© EE_Read_Buffer[13] unsigned char L) T O ) 0x14
@® EE_Read_Buffer[14] uns%gned char Q o Oxi@l E] 0x15
@ EE_Read_Buffer[13] unsigned char E] By xS E] Ox 16

LCD #87R

Lab5-1 Page Mode
41 42 43 44 45
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. Iﬁ%ﬁ%@% AR o
KK, _PP”ET?FE#@*fEAE _ab5-1.cH E KA ??‘n{b

29| [ unsigned char EE Write Buffer [ ] = {|Ox4l, Ox4I, Ox43, Ox44, Oxd5,|0x46, Ox47, 0x48, Ox4%, Oxda, Oxdb, Oxdc, Ox4d, Oxfe, Ox4f,

il 0x50, 0x51, 052, 0x53, 0x00 };
61| unsigned char Read Dummy = 0x00;
85 SR A MEmUIEEEEE ) 16 Bytes HIEH
g6 EEPROM CHIF SELECT SetLow();
87 SPI1 ExchangeBbitBuffer (EE CHMD Buffer, 3, HULL) ;
28 SPI1 ExchangefbitBuffer (EE Write Buffer, 1le&, HULL);
29 EEPFRUM LHIF SELELT SetHigh() !

o LCD HIK

Labb-1 Page Mode
41 42 43 44 45

— i

~ LCD#m1E
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o EX3E SPI1 /T HZRFH! EEPROM R &}
o FFH PWM1 FrnVigiS a8 oK 42

o EY{H ADC :EH{EEE

IS SRR IR B ER R
o iy MCC P~

PRI
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e IA ECCP

Projects | Classes | Resource Mamage-- x| [ || StartPage = |'gr MPLAE ¥ Store = |La1,5_2_.: x | MPLAT

Project Resources | Generate | ECCP1
¥ System

Interrupt Meodule '{@}' Easy Setup " E Registers || ,@\, Matifications : 0|

Pin Module ¥ Hardware Settings

System Module
¥ Peripherals ECCP mode| offfreset | - ‘
2 MSSP1

#+" ECCP1
A

[x] [x]

0%
% %

>

(

#°

Device Resgurces @ |~

¥ Peripherals
&g ADC
<" CCP
lul Compprator
o DAC
" ECCP
" ECCP2
"« ECCP3
» [=1EUSART
I Y1 =N Py

4 ¥ ¥ wv w
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o %€ ECCP:ECCP1: Enhanced PWM module

ECCPiE |=

{ﬁé Easy Setup | = Registers ,L Motifications : 1
En hanced ¥ Hardware Settings SeleCt'
i = : i . | O
PWM*EEt ECCP model Enhanced PV | > Slngle OUtPUt Wlth

Timer Select Timer2 | - PWM Steerlng
PWM PWh ycle 50 %

=7 CCPRValue 0

FHRZR
H?.l' KRIR [
TI m er2 Enhanced PWM mode
PWIM pins polarity P1AP1C: active high; P1B,P1D: active high
Enable Steering
PWIM Steering occurs on the | starf_at_begin | - |
PWI steering enabled on pins . PxB l:' PuC I:‘ PxD
Auto Shutdown \ PWWIM parameters
SN
Auto shutdown on disabled - PWM peried Os
e ~_[=]

PWI Resolution 0 Bits

low

amwn -
low | ‘

PWIM restart after Auto Shutdown ‘ autornatic_restart

PxA pins Shutdown State

Ny

PxB pins Shutdown State

PVWIN Frequency O Hz
PWI lay counts
PW Delay Select:

PWM Steering on PxA
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o %€ ECCP:ECCP1: Enhanced PWM module

#EPin MangerEH

l

Vorisbles | Output | Sesxch Results || Pin Mamager: Guid [MCC] x |
Pal:kage:|PD|P4U |'| | Pin No: 2i3 4i5i6i?i1£‘13 33‘34‘35‘3ﬁ|3?‘38‘39‘4ﬂ 15‘16‘1?‘18|23‘24‘25|25 19‘20‘21|22|27‘28‘29|30 8‘9‘10|1
PortA Y PortB v PortC v PortD ¥ PortE v
Module Function Direction |0 |1|2|3|4|5|6|7|0(1|2|23(4|(5|6|7(0|1(2(3|[4|5|6|7|0|1|2|3|4|5|6|7|0]|1]|2]|3
FLTO input i |
P1A output a8
ECCP1 ¥ P1B output B
PicC output B
P1D output B
SCK1 output h
\
e
R ERC2 AP1AEILH
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o F5E Timer 2 module & PWM BRI

¢ Prescalar: 1:16

Projects | Classes | Resource Manage-— x| [l || StartPage x [py MPLAE X Store x |[2] Lab5-2.¢ * | MPLAE® Code Confignrator x
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