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GPIO Block Diagram

@ Please refer to the block diagram, this is the concept for
programming model. The real and detail block diagram
please refer to the following slide.

@ TRIS: use to determine in or out. 1 for input, 0 for output.

¢ LAT: set output drive
. x: A,B,C, etc..
value for Output pins. il 5]

i 1:Input, 0:Ouput
level from Input pins.

® PORT: reaction logical /l/ TRISxn:

LATxn or PORTxn

Rxn

ANS/RPBS/CTED 'DHRBB
AN9/RPBY/CTED4/PMA7/RBY [\
/RPB10/CTED11/PMA1B/RB10 I!

TDO/ANT1/PMAT/RB11 [
Vss []

NI '
IRB12 //
0/RB '

PORTxn

TCK/AN12/PMA1
TDIVAN13/PMA1
YCTEDES/PMA
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GPIO Block Diagram

¢ PIC24FJGB Family GPIO Block Diagram

. _Peri_phirauﬂuiule_ . Output Multiplexers
i_ Peripheral Input Data _: r— "
o I
| Peripheral Module Enable | ! !
' 1o
| Peripheral Output Enable | | '_‘1]\ | F— — — — 7
| | Output Enable | )
| Peripheral Output Diata | : T I |
L _| | ( | | |
_ _ _ Pomoawe ] lowpuom | |
Read TRIS | 1l | | |
|2
| 1 N | |
| ) | _;: |
| DataBus o a | | i |
| HRTRE— oy | | |
| TRIS Latch | L 4
| |
| —C Q i
WR LAT +
| wmporT | PO |
| Data Latch |
| - |
| ReadLaT |
| | Input Data
| Read PORT |
Lo - - _I
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Lab1l GPIO Output




Lab1l GPIO Output

® Try to use MCC to generate your first MCC style code and
control GPIO base on MCC style.

@ Try to set RB7 to digital output mode and output high, low

level and toggle level (period around 500ms ~ 1S),
individually.

@ Please connect RB7 to LED(D1) to observe pin status.

® How to start 7
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Labl GPIO Output

Step 1

@ Create New Project again
Project Name : Labl_GPIOOutput
Project Location : C:\PIC24_Exercises\Exams\

B4 New Project *
Steps Select Project Nawne and Folder
1. Choos Project
2, Belect Device Project Mame: Labl_GPIOCutput
3. Belect Header
4. Relect Tool (Optional) Project Location: CAPIC24_ExercisesEaamsh Birouess .
5. Relect Plugin Board
6. Felect Compiler Project Folder: CAPIC24_ExemisesExamstLabl_GPIOOutput X
7. Select Project Name and
Foldex
Civerurrite existing project.
Al delete sources.
Bet az main project

[] Use project location as the project folder

v- et UTFS

< Back Next = Cancel Help
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Lab1l GPIO Output

Step 2

® Execute MCC
Select Tools » Embedded » MPLAB Code Configurator
or Click icon @@

roduction Debug Team Tools Window Help &=
T DR R - QE - @ koo [wnovee & i Hovdor
2 [ StrtPage x an|ClE

AX\ MicrocHIP
B4 MPLAB X IDE v5.10 - Lab1_GPIOOutput : default
File Edit View Mavigate Source Refactor Production Debug Team Tools Window Help

ik

———
ad Ss,

PP D O JT B 0% R-QBR (B
m : "

S
Ni——

roud?

Labl_GPIOOutput - Dashboaxd | T1FlogB - Nevigotor x
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Labl GPIO Output

Step 3

@ Save MCC Configuration File
Select save directory at your project folder.
E.g. C:\PIC24_Exercises\Exams\Lab1l_GPIOOutput.X\

Save MCC Configuration File >
| | C\PIC24_Exercises\Exams\Lab1_GPIOOutputX | P 2 Lab1_GPIOOutputX 0@
HEEE ~ FEER T = -
B Az B COEE: e
L FRER(C) nbproject 2019/1/5 T4 03.. WEZHNK
Intel
microchip

microchip_sc

MSQCache

PIC24_Exerci You muse save
Bxams when you open MCC first time
BK
LabO_First
Lab1 GPICY < >
EEEE(N): | Lab1_GPIOOutput y ~
FEEE(T): MCC Configuration Files (*.mc3) v
~ BEERK E1&(S) HWiE
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Lab1l GPIO Output

Step 4

¢ Set System Clock & Debug Interface.
System Module > Clock » FRC Oscillator, Postscaler:1:2
System Module > ICD » PGEC1/PGED1

MicrROCHIP

© 2008 Microchip Technology Incorporated. All Rights Reserved.

a b 4 System Module - Editor bre
[
Resource Management [MCC] x Eystemiblodul: e JEO
Project Resources | Generate | Import.. | Export System Module @ ©
¥ System |€§§1 Easy Setup| =| Registers
Interrupt Module | * Clock =
Pin Module | 8000000 ‘ - ‘ Hz‘ FRC Oscillator | - ‘ (8.0 MHz) Clock Source
System Module
v FRC Postscaler
Device Resources @| - 4 MHz - Postscaler
~ |l X
System Module  x one=
System Module [? BINE]

| &3 Easy Setup ‘ = Registers

¥ ICD

Emulator Pin Placement‘ Emulator functions are shared with PGEC1/PGED1 | v ‘

¥ Watchdog

Enable | Watchdoa Timer is disabled |~ |
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Lab1l GPIO Output

Step 5

¢ Set RB7 to digital output mode
Pin Manager :
Gird View » Click RB7 to lock to GPIO output

1] X
Pin Menager: Grid View x|
Package: | QFN&4 | - || Pin No 16|15‘14|13|12‘11|17‘18|21|22‘23|24‘2?|28|29‘30 39‘47|4s|40 4s|49‘5o|.
PortB ¥ PortC ¥
Module | Function | Direction | 0[1]23]4|5[6 7[8]9 10[11]12[13]14[1512 13[14[15 0] 1] 2]
CLKI input [ L [
CLKO output a b4
Clocky 123 input Pin M - Grid View x|
0sCO output
s0sClJimput Package: | QFNB4 | ~ H Pin No: 16‘15‘14‘13‘12‘11‘1?‘18‘21‘22‘23‘24‘2?‘28‘29‘30 39‘4?‘48‘40 46‘49‘50‘.
SOSCO  |output PortB ¥ PortC ¥
Dy |PGSx  [input L B|m Module | Function | Direction| 0] 1[2|3|4][5]6]|7]8]9]10[11][12[1314]15/12[13]14]15/ 0| 1] 2
PGDx ?nput a B B CLKI input
i Module v CAA——lianut 'h..'h..’h..’h..’h..’h..’h..’h..’h..’h..’h.“ ko otout B
e|!|o output | b |B|b BB B(BE B outpy
b\t Clock ¥ 0scl input ‘m
0OSCO output
SOSCl input ]
- SOSCO  |output B
DV PGCx !nput a Bl
PGDx input a ] ]
PinModuIevGPIO input 'h'h'h'h'h'h'i’,”h'-:h'h'h'h'h'h'h'h'h'h'h CRICRKG
GPIO output  |B|B|B|B B B |k|a|E BB |B BB B BB BB CRCREG
\~~-—,I
|
< #
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Lab1l GPIO Output

Step 6

¢ Set Alias for RB7
uncheck Analog, check Output & Start high
Alias (Custom Name) : D1

| %} X

Resovace Menagement [MCC] = ]

Project Resources | Generate ” Import... | Export
¥ System
Interrupt Module
Pin Module
System Module
B3 Pin Module - Editor - O X
Device Resources Mot g
pin Mod [elle)

J i Easy Setup ” = Registers

Selected Package : QFN64

Pin Name 4 Module Function Custom Name Start High Analog Output WPU WPD oD 10C
RBO ICD PGED1 ] ] ] ] ] ] none | -
RB1 ICD PGEC1 [ ] [ ] [ ] [ ] [ ] [ ] none |
RE7 Pin Module GPIO D1 L L L L

MicrROCHIP
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Lab1l GPIO Output

Step 7

@ Generate Code
Click Generate Code Button to generate your first MCC’s
style Project.
All files generate by MCC include main.c automatically.

1] X
Projects =

g W E—J Header Files
=-(E) MCC Generated Files
Resource Management [MCC] x >E] clock h

Project Resources Generaten Jmport.. | Export ~E] interropt_managerh

¥ System & pin_mensgerh
Interrupt Module | L[ wpsh
Pin Module 5[ Important Files
G- ([EF] Linker Files
System Module =-[68 Souree Files

] main
=68 MCC Generated. Files

'E] clocke

Device Resources

)]
L]

6§ Libraries

MicrROCHIP

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2019 Winter Elite



Labl GPIO Output

Step 8

® Try to add code to main function
Double Click main.c to view & add below code to main().

1] X
Projects x

=+ Labl_GPIOOuiput
(68 Header Files N )
=B MO Gensrated Fles ¥ main.c - Editor — O X

T clockh PinModul x| B maine x| EYEG

Em““—mg“h Souee | By B BB |Q RSP e w0 H|@alE ®

:[l) |‘ "'_\23’_"2* P PROVIDES THIS SOFTWARE CONDITIONALLY UPON YOUR A: Add below COde to main()

o v #include "mcc_generated_files/system.h"
55 T S #include "mcc_generated_files/pin_manager.h"

48 #include "mcc_generated_files/system.h unsigned Iong i — 0;

50 *
2! T _ int main(void)

53 int main(void)
sel T ot the device // initialize the device

s6 SYSTEM _lnitialize(); SYSTEM_InitiaIize();
58 while (1)

Z: ( Add your application code & While (1)

61 }

6 | | retun; // Add your application code
64 -} D1_Toggle();

| | oot for (i = 0; i < 80000; i++);

' }

- return -1;

i1 S
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MPLAB X IDE Hints

¢ Hot key “Ctri+Alt+\”
< Type D1 first than use “Ctrl+Alt+\” to find you want.

£ main.c - Editor B3 main.c - Editor - a X ¥4 main.c - Editor — O X
T meine x T maie x T maine [EO
Sowe Moy [ B-S-ATBFELIFE® some | By B B-0-QTFEE(FPLR/Exe B Souce Hisoyy |[RE-H-QTFEN(FEB|E =B B®
437 7 437 T LE ~nm
44 44 45 i
45 /* 45 46 T Section: Included Files
46 T Section: Included Files 46 T Section: Included Files 47
47 47 */ 48 #include "mcc_generated_files/system.h
48 #include "mcc_generated_files/system.h 48 #include "mcc_generated_files/system.h 49 #include "mcc_generated_files/pin_manager.h
49 49 50
50 / 50 I 51 /
51 T Main applicatio 51 T +>EF 52 T Main applicatio
52 ) 52 ! " 53
53 53 Summary: 54
54 unsigned longi=0; 54 u| Reads the value of the GPIO pin, RB7. 35 unsigned longi=0;
53 55 Description: 56
56 int main(void) 56 i Reads the value of the GPIO pin, RB7. N int main(void)
57 B { N L‘?_\ 58 L_}| {
58 // initialize the device 58 Preconditions: 59 // initialize the device
59 SYSTEM_Initialize(); 59 None. 60 ‘ SYSTEM_Initialize();
60 60 6l
61 while (1) ol Retunss 6 while (1)
62 { 62 Nene. 3 {
63 code 63 P v 64 // Add your a code
@ @ D1 = [+ D1 _Toggle
o o & 66 } i
66 60 £ D1_SetDigitallnput 67
67 67 = D1_SetDigitalQutput 68 return 1;
| 68 6% = D1_SetHigh 89 }
69 69 % D1_SetLow 70
o 70 70 £ D1 _Toggle 71 T End of File
71 71 © 72 ©
< > < >
B p © mein p while () p T p © mein p while (1) 3 x ) @miny / x
: 6411 0 JTmsble i reslve denMwIVL\_ 6411 | IS [Tusble to resolve dentifier D1 Ad d h ead e r -I-DI JI e it fmespested/token: }
N Ctrl+Alt+\ automatically

MicrROCHIP
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Lab1l GPIO Output

Step 9 & Result

® Try to program your code to your target board.
Select Make and Program Device Main Project ico
Make sure Programming/Verify complete
¢ Please connect RB7 to LED(Dl) to observe LED status.
®

- £
M OS] LORC [0 =8

o5

—

[ S——

|
i I
L]

% w1 wm mn

8,16,32 Bits 64-Pins Universal * * == = = * *
Derpher e f

e dibidb
8 —-_-—!

]

.“".,';: o . @O gg: l
Bl J J . M p iw @

s Ev. lua ion Board
Lo g .

: ' ! s«g o D23 CA D5 DS P DEY ._..;- -e—!g IR '»‘ “E ?ﬂ
:*___;m 1 |J | | m. F )F '
LED1 Toggle ! |
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Labl — GPIO Output

MCC’s Setting & Code Example

B4 Pin Module - Editor O X
P Mod\lle"l IIE‘E]@
Pin Module @
<3 Fasy Setup | = Registers
Selected Package : QFN64
Pin Name4 | Module Function | Custom N...| StartHigh Analog Output WPU WPD oD 10C
RBO ICD PGED1 O ] O O O O non e
RB1 ICD PGEC1 ] [] [] [] [] [ oo (i
RB7 Pin Module |GPIO 01 ] H| H| H| -

#include "mcc_generated_files/system.h"
#include "mcc_generated_files/pin_manager.h"

unsigned long i = 0;
int main(void)

// initialize the device
SYSTEM_Initialize();

while (1)
// Add your application code

D1_Toggle();
for (i = 0; i < 80000; i++);

MicrROCHIP

B3 Pin Manager: Grid View - Editor }

Pin Manager: Grid View * retu rn _1" @
Package: ‘ QFNE4 | - || Pin No: 16|15|14 } dﬁ
Module Function |Direction | 0| 1|2 |3 4 |5[6|7|8|9|10{11|12(13|14|15/12|13[14|15 0|1|2|3 4|5|6|7|8 |91

CLKI input
CLKO output -]
Clock v [oa} input (]
0sCOo output i}
S05CI input ]
SOSCO  |output (-]
PGCx input a Bk
s/ I[eTetat :r\:—ulf 1 ™ ™
Pin Module v 1€ input O A O T O O A A A A - A T A - O T A A - A T A A
GPIO output B |B|B | 'B B |B|A|b B s ||| BB BB B BB BB BB B |E R B
e — -
TMR2  [T2CK input CRICEKC] RGN CILC] L] RGN BB OGRS
< >

2019 Winter Elite
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Lab1l GPIO Output

Review

@ Open pin_manager.h & pin_manager.c
@ Try to find D1xxxx relate function & definition at

¥3 pin_manager.h - Editor O X E3 pin_manager.c - Editor — X
T mmine x| ) pin msnagere x| | pin_menagsrh x| EmnsE ) maine x| ) pin_msnagere x| &) pin_menagerh_x |

Sowee | Hiory |[@ @B -81-QBHFE | P S %] 8 Sowce | Hitory |[@ @B -8-QBFBR(F LS

114 ~um 56 L Section: Driver Interface Function Definitions

115 @Returns 57 */

116 None. 58 void PIN_MANAGER_Initialize (void)

117 59 E {

118 @Param 60 EH

119 None. 6l

120 02 -

121 @Example 63 LATE = 0x0080;

122 <code> o4 LATC = 0x0000;

123 // Toggle RB7 65 LATD = 0x0000;

124 D1 Toggle(); 66 LATE = 0x0000;

125 </code> 67 LATF = 0x0000;

126 68 LATG = 0x0000;

127 o 69

128 || #idefine D1 Toggle)  _LATB7 =1 ] J 70 B

120 E T — 7

130 @Summary 72 -

131 Reads the value 13 TRISB = OxFF7F;

132 T4 TRISC = 0x7000;

133 @Description 75 TRISD = OxOFFF;

134 Reads the valu pin, RB7. 76 TRISE = 0x00FF;

135 77 TRISF = 0x003B;

136 @Preconditions 78 TRISG = 0x03CC;

137 None. 79 -
138 80 B

139 @Returns 81

140 None. 82

141 83 CNPD1 = 0x0000;

142 @Param 84 CNPD2 = 0x0000;

143 None. v 85 CNPD3 = 0x0000; v

< > < >
/ Ed: [ o s et |l o B Sof [Zmatches x B o s et |l o B Fmatches x
T > = Dl setlow x & » © PIN_MANAGER Initiskize > x
11207 |Ins | 10219 |INS D1 found at 108 6; Beginning of the document reached . Continuing search from end

MicrROCHIP
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Lab2 Multi-GPIO Output




Lab2 Multi-GPIO Output

@ Try to set more GPIO pins to digital output mode and
toggle levels (period around 500ms ~ 1S), individually.
¢ RB7 -> LED1(D1)
RB8 -> LED2(D2)
RB9 -> LED3(D3)
RB10 -> LED4(DA4)

®Let’s go!

MicrROCHIP
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Lab2 Multi-GPIO Output

Result
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Lab2 Multi-GPIO Output
MCC’s Setting & Code Example

@ Fin Module - Editor - 0o #include "mcc_generated_files/system.h"
Pin Module *| YEo) inclide ™ d il A h"
#include mcc_generatea_fi es/pln_manager.
Pin Module @
|<:§}Easy Setup‘ = Regjisters |nt maln(void)
Selected Package : QFN64
Pin Name4 | Module Function | Custom N...| StartHigh Analog Output WPU WPD oD 10C // |n|tia|ize the dev|ce
S U it 0 | 0 180 10 8 0 [~ Sysem nitalize();
RB1 ICD PGECT ] ] ] ] ] ] - 4
RB7 Pin Module |GPIO D1 [v] [ ] V] [ ] [ ] [ ] ol = Whlle (1)
RBS Pin Module |GPIO D2 | | O O O {
RS PinModule [GPIO D3 L] o o o // Add your application code
RB10 Pin Module |GPIO o [] [] O O O D]__Toggle();
D2_Toggle();
D3_Toggle();
D4_Toggle(); -
¥3 Pin Manager: Grid View - Editor for (l = 0’ i< 80000’ i++);
Pin Manager: Grid Wiew * } E]
Package: | QN64 | ~ || pinno: [16]15]14 return -1: I
?
Module Function | Direction | 0| 1| 2 }
CLKI input L]
CLKO output ]
Clock ¥ 0SCl input ]
0SCO output L]
S05Cl input B
SOSCO  |output ]
EDo PGCx input . a ~ CILC] -
= e
PinModu\eVGpIO input R - O R R R T O T O B B G O T O B I B B
GPIO coutput  m|m|m BB ‘BB |@ |8 @ @b e B|h|h B s s s BB B e BB B B
TMRT [TTCR Tput (] ]
TMR2  |T2CK input BER |BE|E|EEE RG] IR G I
< B
MicroOCHIP
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Lab3 GPIO Input
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Lab3 GPIO Input

@ Try to set RC13 to digital input to get button status.

@ Try to do that to get button status then control another
led status.

S1 Pressed -> D8 Light
S1 Released -> D8 Dark

® Please connect RC13 to Button(S1), RB14 to LED(DS8).

®Let’s go!

MicrROCHIP
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Lab3 GPIO Input

Result

2
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Lab3 GPIO Input
MCC’s Setting & Code Example

B4 Pin Module - Editor - O X |nt maln(VOid)
Pin Module * | KIDS]e
Pin Module 2.8 // initialize the device
|<:§}Easy Setup‘ E Registers SYSTEM_Inltia"Ze();
Selected Package : QFN64
Pin Name4 | Module Function | Custom N...| StartHigh Analog Output WPU WPD oD 10C .
RBO ICD PGED1 N N m O O O _ }{Nhlle (1)
RB1 ICD PGEC1 . X
_ L L L L L L // Add your application code
RB7 Pin Module |GPIO 1 ] ] ] ] if(i++>80000)
RB8 Pin Module |GPIO D2 l:‘ l:‘ D D D {
RBY Pin Module |GPIO D3 L] ] ] ] D1_Togg|e();
RB10 Pin Module |GPIO D4 |—| |—| m m m m —
RE14 Pin Module |GPIO D8 m m O O O i= 0;
RC13 Pin Module [GPIO 51 |:| D D D D } L
B3 Pin Manager: Grid View - Editor if(SI Getvalue())
Pin Manager: Grid Wiew * D8_Setl_ow(); g
Module Function | Direction | 0 | 1| 2 else .
o == D8_SetHigh();
CLKO output
e S QsCl input return _1'
QOSCO output }
SOSCI input
SOSCO output
- fGix input . a . B _
P'Md\vGPIO input O A TR A A A A A A - A O T A M -]
nModue ¥ Gpio outpit m|m|m|B|B B|H|@|6 6 6|8 |E|E 68|88 E B B8 EE B BB
TIVITT ALY ITRut ‘!
TMR2  [T2CK input RN CRCRCRCOC N CILC] -] CRCHC RG]
TMR3  [T3CK input CRICHL] RGO I ] CRCHC RG]
3
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