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 Turn on your system sound to hear the streaming presentation.

* If you have technical problems, click “Help” or submit a question
asking for assistance.

« Participate in ‘Attendee Chat' by maximizing the chat widget in your
dock.



c C Continuing
E Education Sponsored By
Center

Fred Eady

Visit ‘Lecturer Profile’ in your console for more details.




Continuing

IoT Device Prototyping with Microchip Curiosity Development Boards
Education
Center

Sponsored By

@ corrorarion & 2

Ja
AN/RCO RB15/PWM| .
RST/RC2 __RBA/INT

CS/RB2 “£ZRC7/RX| .
SCK/RB8  RC6/TX
MISO/RA9 RB13/SCL| .
MOSI/RB3 RB7/SDA

' -+33vR A§ +5V
_ ; ~GND|

. LN
) 12 e - LN
Mﬂi RBO/PWM . GN

3 ':.»HR‘QI"- -RD2/INT

SIRCH 5 RABIRX 3
SK/RA1D  RC12/TX @
ISO/RA7 RC9ISCL

OSI/RA8 RB5/SDA - -
3.3V- +5V ~
3ND

3

&

S8

oSNl \ 13

= 'g ? mikro ] o)
.“aca BUS . ’... J X

RSB ."RSZ

‘ éé@i R Y
u.. S RA4 ;

R o R‘a‘

» [Pl .

« X32 Interface A

2 I
————_,“ s )

<Ol

» ';
' 'm

rEERB233% N
PIC32MM uSECHngs,tyc
Develop

s \\\RC 5 BLUE
S el 3 n
Q St
STy |cnocml_=_§ » MOR
"ammm"\ “@




IoT Device Prototyping with Microchip Curiosity Development Boards

Continuing
Education
Center

Sponsored By

Create the PIC32MM0256GPM064 MPLAB X Project

EY New Project

Steps Select Compiler

1. Choose Project

2. Select Device Compiler Toolchains

3. Select Header 5-%C32

‘;- iﬂ'ﬂkgin E‘f_?:'erd ----- 32 (v4.20) [C:WProgram Files\Microchipec32Yw 4. 20'bin]

ompiler £.XC32 (v4.10) [C: FilesMicrochipixc32\v4. 10\bi

6. Select Project Mame and ' v ) IC:\Program RiesWMicrochip\kc32lv o]

Folder

< Back Finish Cancel Help

Select Device
Family: 32-bit MCUs (PIC32) -
Device: TC 32MM0 256GPMOGS s
Toal: Mo Tool w | []Show al

Cancel

Help
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Create the PIC32MM0256GPM064 MPLAB X Project

B4 Project Properties - cecPICI2MM_Day3_wifi *

Categories: Configuration
e @ General Family: Device:
----- 2 File IndusionExclusion
: Starter Kit (PKOB) Connected Hardware Toal: Supported Debug Header:
Loading

All Families v PIC32MMOZ256GPMOG4 o

-
-

Starter Kits (PKOE)-SN:BUR 211522241 Lr |:| Shaow All Mone
Libraries

oo Building

¥C32 (Global Options) Packs:

..... @ wc3d-as 5 PIC32MM-GPM-OXX_DFP
----- 2 wc32-goo ;

----- @ wc3Z2-g++
----- 2 wc324d

----- & wc32-ar

----- 2 Analysis

o o 9 o 0

Compiler Toolchain:
; C32 (v4.20) [C:\Program Files\Microchipixc32iw4, 20%bin]
L. %C32 (v4. 10) [C:\Program Files\Microchipixc32\v4. 10'bin]

Manage Configurations...

Manage Metwork Tools. ..

Cancel Apply Unlock Help 6
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B4 Project Properties - cecPICI2MM_Day3_wifi

Categories:
e @ General

File Indusion/Exdusion
5. 0 Conf: [default

Starter Kit (PKOB)
Loading

Libraries

Building

¥C32 (Global Options)
----- o wc32-as

o o 9 o 0

----- @ xC32-goc
----- 2 wciZg++

..... .;.

----- @ wc32-ar
----- 2 Analysis

Manage Configurations...

Manage Metwork Tools. ..

>

Options for xc324d (v4.20)
Option categories: | General w Reset
Heap size (bytes) Ox200 "
Minimum stack size (bytes)
Wllow overlapped sections ]
Remove unused sections ]
Use response file to link ]
Wirite Start Linear Address record ]
wdditional driver options
Flace code in data init template ]
Bllocate data-init section to serial memory ] W
Additional options:

Option Description  Generated Command Line  User Comments

Cancel Apply nlock Help
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& corporarion
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MCC Content Manager Selections

Q» Search (Ctrl+1)

%m'@ ' ~ | EE @ = ﬁ)" ﬁ PC: 0x0) How do I?
Content Manager = E]@
o
MCC Content Manager Wizard
Select a Content Type
@ @ @
Development process you are accustomed to Embedded Software Development Framewark for 22-
All components and libraries that you have used bit Micracontrollers and Microprocessors
before
Release notes and supported devices Relezse notes and supported devices Release notes and supported devices
T N B Tt e T W W llll-”'-‘l'l“l'i""l"-r"r-l‘w' b e i e i e LRSS D
Drevelopment process you are accustomed to Embedded Software Development Framework for 32-
All components and libraries that you have used bit Microcontrollers and Microprocessors
befors
Select MCC Classic Select MPLABE Harmony
Belease notes and supported devices Eelease notes and supported devices

| 5
& corporarion
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MCC Configuration — System

....h| PinModule x| InterruptModule x| SystemModule x| UART2 x E E]@ Pin Manager: Package View x

£0% Easy Setup | = Registers
¥ Clock
= A A
-t} < = =
8000000 I:|I-Z|FRCOscillator | '|(8.Dr-.-1Hz] Clock Source N g g3 %z é B 282238
oW = O B wn = T o Soom fra]
.IJI_I.I_IIJI_II_I“I_IUI_IIJI_IUI_I
64 63 62 61 G0 53 58 57 56 55 54 53 52 51 50 49
ra7[_]1 48[_|RrB8
v PLL Enable RB14| |2 47[_|RC13I0_RC13_LED|GPIO
Re1s| |3 46[_|RBT
24 MHz - Multiplier A\"SS1=4 45[RC10
avoo [l]s 24 |res
24 Wiz [ | =] owider =
Ra13[ s 43[_|Res
Ra1z[ )7 Q 42[|rais
24 MHz SYSCLK Ra11[ )& MICROCHIP #[|rc14
nmcer [l s0[_|rc12
24 Mz PECLK PIC32MMO256GPMO64
rae| |10 39l vooe
12 MHz USB Clack
RaQIPGC2[]11 ae [ vsss
RaiPGD2[ |12 37[_|Rres
Clock Output Pin Configuration | System dock is connected to CLKOQ/OSC2 pin | b | REO :|13 35': RC4
REi| |14 35 |Rre3
I:‘ Use Secondary Oscillator (31 - 30) kHz RB2 :|15 34|: ROO
re3| |16 33[_|RD3|IO_RD2_LED|GFIO
| » [ ] Reference Oscillator Output 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 I
| 1 Iniminimi | Inimimiminiminin
Enable Clack Switchi < < ® 3 B I < = a = I ™=
Dnaeoc witching gﬁ&ﬂﬁﬂ%ﬁ%;%fggEg
|:| Enable Fail-Safe Monitor o I+ o a
I, |,
A a
IC, Ir“J
3 g
[ [}
I:‘ Generate POSC Errata Workaround = X
o =]
v ICD
Emulator Pin Placement | Communicate on PGEC2/PGED2 | - | 9
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MCC Configuration — EUSART :
'E]main.c x E]uartz.c x IE‘luartz.h x | PinModule x| InterruptModule = | SystemModule x| UARTZ x E]@ Pin Manager: Package View x
¢85 Easy Setup | = Registers
Hardware Settings - z =
2 5 = < €
V| Enable UART Z 22z &2 g ~ = E =
s cix B 2252322938888 83 8
ock Source -
.IJI_I.I_IIJI_IIJ“I_IIJI_IIJI_IUI_I
Baud Rate 115200 EIErrorRate: 0,160 7l 64 63 62 61 60 59 58 57 36 55 54 53 52 5150 49
Parity ‘ MNane | - ‘ RB14 :IZ 4?|: RC13|I0_RC13_LED|GPIO
RBE15 3 46 RB7
deass |8 -] — =
avsst i+ 45[_|rcio
Stop Bits ‘ 1 | - ‘ avoD1 [l 4a[|ree
Flow Control ‘ MNone | - ‘ RMB%E X 43ERBS
Ra12 7 47 RC15
Enable UART Interrupts ®
Ra11[ ]s MICROCHIP a1[|rcr14
Software Settings NMCLR. ] 40 I: RC12
- - ra6[ ] 10 PICZ2MMO256GPMOB4 sl vore
Redirect Printf to UART
RAQ|PGC2 j 11 3B V556
Software Transmit Buffer Size | Ox8 Bytes R.A1|F‘GDE:|12 STERCS
Software Receive Buffer Size | Ox8 Bytes RBO ]13 36[ RC4
RE1| 14 35 |rc3
rB2[ J1s 34[|roO
re3| J1s 33[_|RD3)I0_RD3_LED|GPIO
17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32
1 ININiNin | INiminimin i
S 5BBBEBS33pzEFEEB
ghg-<d2dggszeEo iR
® |6 |6
A A
ID Im
5 2
S 2
= O
10
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MCC Configuration — I/0 Pins

Notifications Output Pin Manager: Grid View = | Notifications [MCC]

Package:‘_QFPﬁdl" ‘ Pin No: 11|12|25‘25‘29‘54‘1(}‘1‘2?‘3(}‘54‘8‘?‘5‘59‘58 13‘14‘15‘16‘28‘43‘44‘4E|48|49|50|51|53|2|3 19|20|21|35|35|3?|50|51|52|55|45|22|4{}|4?|41|42 34|53|32|33|31
Port AW PortB W Port C ¥ Port D ¥
Module Function Direction (0| 1|2 |3 | 4|5 |6 |7 |8 9 |10/11(12/13|14[{15|/ 0| 1| 2|3 | 4|5 |6 |7 8|9 |10(11 (1314|150 |1 | 2|3 |4 |5 |67 (8|9 |10(11 (12|13 |14(15| 0 | 1| 2|3 | 4
CLKI input B
CLKO output a
0scl input B
Clock ¥ OsCo output
REFCLKI input i |
REFCLKO output ‘B
SO5CI input B
SOSCO output -]
D PGCx input a B B
PGDx input a8 B B
in Module v L0 input R R N O O O N O O O T O T O T O I O T O T O O I O A O - T - T - T O I O O O - I B
GPIO output I R I O I T B O O O - O O T O T O I I O I O O O O O T - T - A - O - - B
u2cTs input RGN RN B B h BmmEEEE BEB CRICHN: {: CRICAN
e |2 output GG [ ‘B O CRCRCRGRGEL: CHCHG CHCHE B I B
U2RX input RGN RN s B h BmBaEs BEB GG [ B A B
u2tx output CRICAC RN s B h RGN G RN -G CRICHE: [ 8w B

11
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EUSART User Function

/I* From usart2.h
void UARTZ2_ResetRxQueue(void);

A

3 w0
R L ] \m : \\‘fDR"':|:
cs T -

PR

X
ce

/I* From usart2.c

: MOSIIRBS “RB7/SDA|
void UART2_ResetRxQueue(void) :

A E +5V|
R\ ° GND|

“
B

y X32 Interfa

{ é % mikro. ;
IEC1bits.U2RXIE = 0; //disable Rx interrupt 5|p :
rxHead = rxQueue; /IrxHead to top of rxQueue = N —k e —
rxTail = rxQueue; /IrxTail to top of rxQueue — EEEEHE @
rxOverflowed = false; //reset overflow flag e e T - E@%j RED
IEC1Dbits.U2RXIE = 1; //enable Rx interrupt OMM USB  riosity e = -‘fﬂ..df{‘“‘m““z @ RCTSBLUE
} bevelopment | - £ x .

el =0 R41 5"
M3, Ll 5 = " C2MICROCHIP _-%5

e L - Rg,é '
313 -P|C32MM0256GPM05£4_’_/___/] oy

R38 =
P = %7 R39 = ¢

~

12
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PIC32MM Delay Functions

#define SYS_FREQ 24000000

//*************************************************
/[* DELAY FUNCTIONS
//*************************************************

void delay_us(unsigned int us) 5

: P =l , : : Ja : S it a\{_; 312 Reoscen

{ 5 ‘ [ ic12 gy 3V | . ||JAN/RCO RB1S/PWM| . Bl s JEX NIRA12  RBO/PWM
. . . = ' BN |ojcemas Hincmx| || | S

/I Convert microseconds into clock ticks RS BT L I KIRATD. RC2MX

/| Core Timer updates every 2 ticks R - Nv| |/ vosines Ramson < | |- £l OSIRAS_RBSISDA

us *= SYS_FREQ /1000000 / 2;
/| Set Core Timer count to O
_CPO_SET_COUNT(0);

e

% Ry > o ; "._ ",7 A =T ITIS \ -
' . . , . g Lx Q D1 RED
/I Wait until Core Timer count r(_aaches the PIC32MM L nosuyczo e ;@%;%{*&Ef
/lus number we calculated earlier S Development Board - PN N

while (us > _CP0O_GET_COUNT()); e R
void delay_ms(int ms) A Q. e . "
{ -t

delay _us(ms * 1000);
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End of Command Function

//******************************************

/I CHECK FOR OK

//******************************************

uint8_t chk_atok(void)

{
rc = 0;
IO _RD3 LED SetLow();
while('lUARTZ2_IsRxReady());
delay_ms(100);

do{
rxBuf[indx++] = UART2_Read();
while(UART2_IsRxReady());

MAC:00:08:DC:65:38:92
indx -= 3; SN:012021010680382247
if(rxBuf[indx] == 'K')

{

rc=1;
Y
return rc;

14
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Station Mode Function

‘u O/RAg RB‘:

. g . i I
//****************************************** . . g e y ND "“°A B: sy /

" mlkcre OND
/I* SET STATION MODE

//******************************************

uint8_t setStationMode(void)
{

rc = 0;
UART2_ResetRxQueue();
indx = 0;

printf("AT+CWMODE_CUR=1\r\n");

if(chk_atok())
{

rc =1;

B MAC:00:08:0C 65 38:92

} - ) Bl SN:01202101060382247

CEFe B @

return rc;
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Single Connection Mode Function

//*********************************************

/" SET SINGLE CONNECTION MODE

//*********************************************

uint8_t setSingleConnectionMode(void)

{
rc = 0;
UARTZ2_ResetRxQueue();
indx = 0;

printf("AT+CIPMUX=0\r\n");

if(chk_atok()) | 3 e ii NizFi360 Perspe
rc=1;

}

return rc;
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DHCP Enable Function

/I SET DHCP ENABLE

//********************************************

uint8_t setDhcpEnable(void)
: - S\t | \ : W v J12 Rovecen -
;. \ - . e _ N/RA12  RBO/PWM
‘ : AN/RCO  RB1S/PW | 5 VEX o <
rc =0; i § [rsTRC2  RBANY fiaf. A N
: csrB2 “EIRCTR ) =t Ao Re ‘X
SCK/RB8  RCB/T. v o SRAT ROS L

UG\RTZO _ResetRxQueve() _ ' SEE I N || [ | e
|n X ’ s 818 ¢ L ATl T i

printf("AT+CWDHCP_CUR=1,1\r\n"); /
if(chk_atok())

return rc;

(M3
y OO G

Qg
\\!“’u‘

PO

{_‘ \~] Oy ¢

-
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Connect to the Access Point Function

//*******************************************

/" CONNECT TO THE AP

//*******************************************

uint8_t connect2AP(void)

{
uint8_t tmr;
rc = 0;
UARTZ2_ResetRxQueue();
indx = 0;

printf("AT+CWJAP_CUR=\"edtpnet2\",\"password\"\r\n");
for(tmr=0;tmr<11;tmr++)

{
delay _ms(1000);

}

if(chk_atok())
{

rc = 1;
}

return rc;
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Connect to the Server Function

€% Hercules SETUP utility by HW-group.com — O ot
UDP Setup | Serial | TCP Client  TCP Server | UDP | TestMade | About |

Server status

//************************************************************************ Received data

/I CONNECT TO THE SERVER il
//************************************************************************ |
U|nt8_t ConneCtZSeNer(VOid) TEA authorization
{ TEA key
1:|01020304 3 |090A0BOC
ISA_R(')I"Z ResetRxQueue(); 205060708 4 [ODOEDF1D
indx — O_ ’ Sent data [ Client authorization
’ Client connechion status
printf("AT+CIPSTART=\"TCP\" \"192.168.1.235\",8088\r\n"); ST TG ] Cort
. 23318 PM: 192.168.1.141 Client
delay_mS(ZOOO), 3:38:00 AM: Al connechons cizgeg
if(chk_atok())
{ Clients count: 0
rc = 1; Send
} TCP CLIENT DATA<CR><LF> [~ HEX H I_Ugruu D
return rC; Curgor decode Semver settings wun.HUW-group.com
} HE Decimal Decoder Input [ Server echo Hercules SETUP atility
EE 57 [ Rediect to UDP Version 3.2.8

19
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Send to the Server Function

I
/I* SEND DATA TO THE SERVER

£% Hercules SETUP utility by HW-group.com — O >

I
uint8_t send2Server(void)
{
uint8_t bite = 0x30;
rc=0;
UART2_ResetRxQueue();
indx = 0;
printf("AT+CIPSEND=10\r\n");
delay_ms(1000);
do{
if(UART2_IsRxReady())

{
rxBuffindx++] = UART2_Read();

}
}while( UART2_IsRxReady());
if(rxBuflindx-2] == '>")

indx = 0;
for(scratch8=0;scratch8<10;scratch8++)
{

printf("%c",bite++);
}
delay_ms(1000);
do{

ifl UART2_IsRxReady())

{
rxBuflindx++] = UART2_Read();

}
}while( UART2_IsRxReady());

indx -= 3;
if(rxBuf[indx] == 'K'")

rc=1;

}

return rc;

UDP Setup | Serial | TCP Client  TCF Server | UDP | TestMoade | About |

Received data
Server statusz

083 x Cloze

TEA authorization
TEA key

1.|01020304 3 |090A0BOC
2. |05060708  4: |ODOECF10

Sent data [ Client authorization

Client connection statusz

22249 PM: 192.168.1.141 Client ¢
22620 PM: 1921688.1.141 Client
23918 PM: 192.168.1.141 Client
23300 AM: Al connectionz clozed

Clientz count: 0

Send
[ HE=
" = || HWGrows
Cursor decode Server settings wws. HW-group.com
HE* Decimal Decoder Input [~ Server echo Hercules SETUP stility
|39 a7 [~ Redirectta UDP Version 3.2.8

2 corporarion @2

20
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//******************************************

/I* MAIN FUNCTION
//******************************************
int main()
{

// initialize the device

SYSTEM Initialize();

okat = 0x00;
indx = 0x00;
|O_RC2_RST_SetLow();
|IO_RCO_WP_SetlLow();
delay _ms(100);
|IO_RC2_RST_SetHigh();
delay_ms(100);
while(lUART2_IsRxReady());
delay_ms(100);
do{

rxBuf[indx++] = UART2_Read();
ywhile(UART2_IsRxReady());

IoT Device Prototyping with Microchip Curiosity Development Boards

. |
Main Function
//***********~k~k~k~k~k~k~k************************

/I* MAIN FUNCTION

Sponsored By

//******************************************

do{
indx = 0;
memset(rxBuf,0x00,sizeof(rxBuf));

printf("AT\r\n");
while(lUART2_IsRxReady());
delay _ms(100);
do{

rxBuflindx++] = UART2_Read();
ywhile(UART2_IsRxReady());

indx -= 3;
if(rxBuf[indx] == 'K")
{
okat = 1; e
} COM16 BN1 115200

while(okat == 0);

27
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Main Function

If( IsetStation Mode()) ﬁq’ - Inpet;OUt_pUtMDnitD_r _ - :Ia
{ — Edit | View | Configuration - r - . (7
& ~sa 9 Hex @ H 9 ] ‘@ Ribbon
do{ ? AsCliSend | 5 HEXSend | oo CI:%LI cmﬁ Display D@h o Classic
delay_m3(200), Input/Output Viewing Options Toal Menu Styl 3
I0_RD3_LED_Toggle();

Jwhile(1);
}
if(!setSingleConnectionMode())
{
}
if(lsetDhcpEnable())
{
}
if(lconnect2AP())
{
}

if(lconnect2Server())

{

} ]

if(lsend2Server())

{ ASCI Send

} HEX Send 22

COM16 8N1 115200 ROCO R1C2 Disconnect
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IoT Device Prototyping with Microchip Curiosity Development Boards

Execute the Main Function

& Serial Input/Output Monitor
Edit | View | Configuration

AsCll 9 Hex ®
? AsCllSend | G HEXSend | | oco ermi

Input/Cutput

Clear Terminal

AT+CWMODE_CUR=1

OK
AT+CIFPMUX=0

oK
AT+CWDHCP_CUR=1,1

oK
AT+CWJAP_CUR="edtpnet2™, "c
WIFI CONNECTED

WIFI GOT IP

oK
AT+CIPSTART="TCP","192.168.1.235",83088
CONNECT

oK
AT+CIPSEND=10

oK

Recw 10 bvtes

SEND OK

4F 4B 0D 0A

3E 20 0D OA

52 65 63 76 20 31 30 20 62 79 74 65 73 0D DA
oD 04

il

Columns Display

Viewing Options

- =

Data Graph
Tools

6 Ribban
o Classic

Menu Style

Sponsored By

ASCII

HEX

COM16 8N1 115200 ROCD R34C1

% Hercules SETUP utility by HW-group.com

UDP Setup | Serial | TCP Client  TCF Server | UDP | TestMoade | About |

Received data

0123456789

Sent data

Server statusz

a0ea

TEA authorization

x Cloze

TEA key
1.|01020304 3 |090A0BOC
2. |05060708  4: |ODOECF10

[ Client authorization

Send

Client connection statusz

222493 PM: 132.168.1.141 Cliert o
226:20 PM: 192.168.1.141 Client o

Clients count; 1

|TEF' CLIEMT DaTA<CR:<LF:

Curzor decode

HE* Decimal Decoder Input

139 57

[ HE=
oo | HlWsroup
Server settings

wwu. HW-group.com
[ Server echo

[ Redirect ta UDP

Hercules SETUP stility
Yersion 3.2.8

Disconnect

23
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