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Regional Training Centers
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e What’s PPS

Regional Training

e PPS : Peripheral Pin Select, B iZiE 1=
—iE ol IS E BB ERMNERNINEE - EEAEZE L

21722 HF(Remapping) EE SR IZMI NI &, Z 3 &8 4 EAVEM
f&ER -

o 1M FAZERRPn/RPINAY, P2 o] L RemappingAY =il - O]
2B 1B EiFUART, SPl,etc. . HIEH SR M B 1B % PiniE 1 -

o PPSSZIEARELDEVEIIEE,UN:
UART,SPI,0C,IC - (EEEE
EHMAKERIBENEUBEE R
+Etl:,IJJ I ASZ1E EHiEM A

5| iE A O] £ 58 g4, U00:

1°C,UsB,PMP R FALLBEI A & o

AN4/C1IN-/RP2(W)CNE/RB2

AN5/CTINF/RP3MICN7/RB3 T e
AN6/DAC1RMIRP16(MMCNB/RCO —
AN7/DACILMARP171)JCNO/RC1 :
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MicROCHIP PPS’s Output

Regional Training
Centers

¢« BESTROBAEE | oomam
NEERBNRLARE |
AR R RRAx) - | T

. SEZHERPMEZE | O T
9% T 28, 5] Bt e ELF
T A5 -

Pad Logic RPnx

PeripheralZ Output Pin —/I/

Peripheral Output
Pin Select Bits
(RPORN)

PPSE A 8 1 2248
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Mlc:?cmp PPS’s |npUt

Regional Training
Centers

YN RO PN - e pe——
21| 2% {12 By A 32 M1 (RPnx,RPINX), . ___
g o B3 2 2 & F 2 p0 " —
/\}%H'ﬁ" o RPn2 Pad Logic

- BEEZHBEBNZ L
s, B BIECEHME2EE
A9 R (RPNx,RPINX) °

—— PeripheralA Input Pin

RPnx Pad Logic /I/

Peripheral Input
Pin Select Bits
(RPINRn)

PPSE A #a A 2218
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MICROCHIP

Regional Training

2 &ZPPSTRERY EI 12

Centers

External Interrupts
Timer External Clocks
Input Captures
Output Compares
PWM Fault Input pins
SPI,UART Functions
QE!l Inputs

Data Converter
Interface

CAN

Table 30-1: Selectable Input Sources (Maps Input to Function)

Input Name(" Function Name Register Configuration Bits
External Interrupt 1 INT1 RPINRO INTTR<4:0>
External Interrupt 2 INT2 RPINR1 INT2ZR<4:0>
Timer2 External Clock T2CK RPINR3 T2CKR<4:0>
Timer3 External Clock T3CK RPINR3 T3CKR<4:0>
Input Capture 1 IC1 RPINR7Y IC1R<4.0>
Input Capture 2 IC2 RPINR7 IC2R<4:0>
Input Capture 7 IC7 RPINR10 ICTR<4:.0>
Input Capture & IC8 RPINR10 ICBR<4:0>
QOutput Compare Fault A OCFA RPINR11 OCFAR<4:0>
PWM1 Fault FLTA1 RPINR12 FLTA1R<4:0>
PWM2 Fault FLTA2 RPINR13 FLTAZR<4:0>
QEI Phase A QEA RPINR14 QEAR<4:0>
QEI Phase B QEB RPINR14 QEBR<4:0>
QEI Index INDX RPINR15 INDXR<4:0>
UART1 Receive UTRX RPINR18 U1RXR<4.0> L

UART1 Clear  1able 30-2:

Output Selection for Remappable Pin (RPn)

m Function RPnR<4:0> Output Name
SPI1 Clock Inp NULL 00000 RPn tied to default port pin
SPI1 Slave Sel UTTX 00011 RPn tied to UART1 Transmit
m U1TRTS 00100 RPn tied to UART1 Ready to Send
L | SDO1 00111 RPn tied to SPI1 Data Output
SCK10UT 01000 RPn tied to SPI1 Clock Output
SS10UT 01001 RPn tied to SPI1 Slave Select Output
ocC1 10010 RPn tied to Output Compare 1
0c2 10011 RPn tied to Output Compare 2
UPDN 11010 RPn tied to QEI direction (UPDN) status
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MICROCHIP PPS Write Protection

Regional Training
Centers

o PPSERTERIMEISCIEITERSEH, SRESTE B LI -
Uikt 52 IEFE ARV EN{E B EIPPSAYER RE °
(Ol 7oAV FE TR HAEN &R S 4& B MCU Reset °
o FRETHENTEN/BAFOSCCONRIIOLOCK SRR AO0;
OSCCONDbits.IOLOCK = 0;
THEENENN BN JE A5 OSCCONFYIOLOCKEE A31
OSCCONbDbits.IOLOCK = 1;
e PPSHUTHEFE TV, TEConfiguration Bits P& &
IOL1IWAY:IOLOCK One-Way Set Enable bit

#pragma config IOL1WAY= ON, PPSREEEZE— K °
#pragma config IOLLWAY= OFF, PPST]EE € RE °
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MicrRocHIP XC16's PPS Function Support

Regional Training
Centers

e Output Mapping

iPPSOutput( pin, fn);

pin:PPSHYIZ M 4R 7%
OUT_PIN_PPS_RPx

fn:EE =48 & 0 EHL 5
OUT_FN_PPS_NULL, OUT_FN_PPS_CxOUT,
OUT_FN_PPS_UxTX, OUT_FN_PPS_SDOx,
OUT_FN_PPS_0OCx,

e Input Mapping
iPPSInput( fn, pin );
fn: B2 20 & A GH SR
IN_FN_PPS_INTx,IN_FN_PPS ICx,IN_FN_PPS_OCFx,
IN_FN_PPS_UxRX, IN_FN_PPS_SDIx,
pin:PPSHY M 4R 9%
IN_PIN_PPS_RPx
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MicrocHIP PPS UART Mapping Example

Regional Training
Centers

e PPSE&EUART2, Tx, RxHYMapping:
Ex: UXRX
#include <PPS.h> een S uxtx| UARTX
int main( void )

{

RP16

PPSUnLock;

iPPSOutput( OUT_PIN_PPS_RP16 , OUT_FN_PPS_U2TX );
iPPSInput( IN_FN_PPS_U2RX, IN_PIN_PPS_RP17 );
PPSLock;
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M.c%\cmp What's UART

Regional Training
Centers

ey IO e 1000 B2

T ]
480 KHz

e UART:Universal Asynchronous
Receiver Transmitter, . ——
= i 51. 5us 19417. 48Hz 3 20825 us

7 PRI f I e 4 S 2N R
—@M%%Hﬁ‘ﬁéﬂxﬁ GE |
BRI - e B et e e

e UART BH#HIRVERIHLSBTE - 10000010 ----------- —
wigs—@Egetwx \gntuw P

= A . FPSR PN OV PO 1O OO
TTHIE R, _fElfF AT UART1E %ﬁfﬁU'A'(Oxu), 19200 bps

A
I 1
1 1
1 1
e s lenos!
Start Bit Data Stop Bit
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Mlcggcmp PIC24 UART Tran./Rece. Block

Regional Training
Centers

e PIC24HYUART ModuleX 1&, 8 or 9-Bits Data, [B]fUii & & iE fe 7t
= 1225l (DTS, RTS) °
e IXTE T, JERIL W - X $ERS-232, RS-485, |rDA7§2L|N Bus °
o U/ERERVE T ALEE &= (Buffer) - —
. BAERIRE A W Gy
(Parity Error, Frame Error, Overflow, etc..), —
Loopback & e &L *i
Address Detect et 1] BEe=

(RS-485), Auto Baud
Detect(LIN bus)IIEE °

—
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Mn::?cHlp UART’s Baud Rate

Regional Training
Centers

o PIC24Hy B2 (Baud Rate)E’JnJr"""Z%ME\EWEl_*e, =18
UxMODERBRGHXREZE ., BRGH=0AKE ;K 2 Al AS X,
o {KIEZIMFBRGH=0), 5TEHFRNUT:

SystemClock
16 x (UXBRG +1)

SystemClock
16 x IdeaBaulRate

ActualBaudRate =

UxBRG = -1

o SIERKF(BRGH=1),7tEARNUT:

UXBRG — SystemClock 1

4 x |deaBaulRate

SystemClock

ActualBaudRate =
4x (UxBRG +1)
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Regional Training
Centers

o UARTIEARERRFTER

Baud Rate Error

{&R5& System CIockZE'j16MHzo ?E G 115,200 bps, FTEMFIEIRE,
{KIE R IF(BRGH=0), MR EEEFTE:
MH _
16MHz |, 68=~3 ‘ A6MHZ 111111 ‘111111 115200 100% =[-3.55%
16115200 — 16x(8+1) 115200
R T RF(BRGH=1) (R EEREZ5TE:
16MHz a0 4, | _16MHZ = 114206 ‘114286-115200)(100%5_0_79%
4%115200 = 4x(34+1 115200
e UARTZ: E@/u\jxﬁqk)3ﬁ,ﬁﬁgﬁuI:Fl,l’j\ﬂiv\ RGTER EENS
EELS R ABENEE

/\\\ \;

E1B5, WREHREUARTIVEEEER
EUARTEIMEREE,

Slide 12
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MicROCHIP UART Transmit Example

Regional Training
Centers

e UART Transmit(Polling, String) Example
unsigned char UARTString[ 100 ];
sprintf( ( char * ) UARTString , “AD Value %4d\r\n”, ADValue );
// S TVEE R B IEE B printfAE[E], ARINZE,
// sprintf & 13 45 R o 1 2| F S & 5l op -

e void UART_PutRAMString(unsigned char * String)

{
while( *String '= 0x00 )
{
while(U2STAbits.UTXBF );
U2TXREG = *String++;
}
}

/] 187 B EHMF T, X — B BUARTE X H X, 52 S 45 E(0x00) -
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MICROCHIP USB CDC Emulator

Regional Training
Centers

e PIC16F1455-1/STNZAUSBAIModule, F AR B LEEMCUEE 1
—{EUSB CDC4E AlIFJUSB to UART Bridge °

e D1, D22BZEEFWIERIE - fars B R ERHEBRV IS -

'aaoooaog
&

17 19 21 23 25 27 23 B
<5 APPO34 TOFP-64
USB_COC vZ.02
cong 2015061 :
] ome 20150610 &8

c\@

lag |
la'd
El:j MICROCHIP
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MICROCHIP Driver Installation

Regional Training
Centers

e PIC16F14558 &8 5T Z §£USB Serial EmulatorBYfirmware ©

o fEEFAMIini USB Cable?#3%CON2, IEIFPCE tljfﬁ"jﬁizéﬁﬁﬁ%ﬂ“"m
B, BEBLYRZERENBREIET, e

(\Serial Emulator\Driver\mchpcdc.inf) peTE i
ZREEZH—ECOM Port, HFIRER | ol
= EICOM Port2REZPIC24FUART /B8 - P

e J5EA)6FEAKIEREPIC24 UART2 Tx, Rx (it
EAPIC16(USB CDC Emulator)AITx, Rx ° i,

o EIEEE, FIE R
,..‘? EIEIE COM ]LPTJ

PIC24 Pin32(Tx)<->PIC16 Pin5(Rx) 8 Saxnaen

Lo EfE

PIC24 Pin31(Rx)<->PIC16 Pin6(Tx) ° i

. § EEEREREEIE I gy

a- ? EIEE (COM ] LPT) ' %

- LT Intel(R) Active Manager‘nentTechnnl{ EEE%%%@@E?‘J@E% XX
. 1.5 USB Serial Port (COM11) =i T L EL B SYEEE -

=--_!. BEREMEERS . m
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Regional Training
Centers

e FHIWindows XPZ EBMTEZEZ M, CAHBNELIntEEEs,
IWBRITEEEZEEE, 1 8B T
e FFITCE ZETera Term

IR

FERA RN

Tera Term

EXECOM Port, 52 E 49600, N, 8,1 °

COM PortRJAREE °
B FHEIIAETera Term,

Tera Term: New connection @

O TCPAP myhost.example.com

History

Telnet E2

@ SSH S5H2
Other
UNSPEC

© Serial Port: [COM3 -]

¥ COMS5:9600baud - Tera Term VT

era Term: Serial port setup

File Edit [Setup| Control Window Help
Terminal
Window...

Font...

Keyboard..

Serial port...

Proxy..

SSH...

SSH Authentication
S5H Forwarding..
55H KeyGenerator.
TCR/P...

General...

Additional settings..

Save setup...

Restore setup....

Load key map..

Port: COM5 -
Baud rate: mm

Data: B bit -

OK

Cancel

Parity: none -

Flow control:

Transmit delay

0 msecfchar

0

Help

msecfline

Vil
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MucF@och Lab10 UART Tx Polling

Regional Training
Centers

o EMBBMCCIERT, £LaboZEHE L N AUART2HERE ., IiFE
BTimerE BV ASADCEY BUE, FIBUART2{EIE EPCHE TR,

e UART2HYR B FBERE 9600, N, 8, 1, no flow Control,

e UART2 BJRX, TXEHIE EZEPin31(RF4, U2RX), Pin32(RF5, U2TX) o

. E%Iﬂﬁﬁﬂﬁé?
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Mn::?cmp Lab10 UART Tx Polling Step

Regional Training
Centers

m B FSZ E%ﬁ C \Exercises\Lab10 UART Polling.X)
) ERImCC, ¥ﬁiUART2 58 RIBEEEERTHURE -

m Configuration Bits™ AY10 On-Way Set 01559 F AUnlimited
Writes ° [T o 9600baud - Te

File Edit Setup Control Window Help

£ 4 7 4 it B TR AT
alue : . alue :

\ 1% EE KIJ YR1 Value : 1017, YR?2 Value :

Eﬂ =E Be 1L i< U = = URT Value : 1017, YR? Value
63 AR b

alue : . alue :

VR]./ \VRZH@ADCE&{EO VYR1 Yalue : 1018, YR2 VYalue :

VR1 Value : 1018, YR2 Value :
YR1 Value : 1018, YR2 VYalue :
VR1 Value : 1018, YR2 Value :
YR1 Value : 1018, YR2? Value :
VR1 Value : 1017, VYRZ Value :
YR1 Value : 1018, YR2 Value :
YR1 Value : 1018, VYRZ2 Value :
VR1 Value : 1018, YR2 Value :
YR1 Value : 1018, YR? VYalue :
VR1 Value : 1017, YRZ2 Value :
YR1 Value : 1017, YR2 VYalue :
VR1 Value : 1018, YR2 Value :
YR1 Value : 1017, YR2? Value :
YR1 Value : 1017, VYR2 Value :
YR1 Value : 1018, YR2 Value :
YR1 Value : 1018, VYRZ2 Value :
VR1 Value : 1018, YR2 Value :
YR1 Value : 1018, YR? VYalue :
VR1 Value : 1018, YR2 Value :
YR1 Value : 1017, YR? VYalue :
iRl Value : 1018, VYR2 Value :
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R Lab10 UART Tx Polling

MICROCHIP

Regi%lzanltZasining M C C’ S S Ett i n g

Crenerate Code << Resoumces ] [ Pin Manager ==
E ‘EEB’ Initialize . = Generate Code << Resources
d 3
: N E [=] Othexs :
o[ || (] Enabls TART G| Segment Write Protection Dissble bi Segmented eode protection dissbled
o =
g Baud Rate: Qa00 w | Eror -0080 % (,3' Witte Protection Flazh Page Segment Boundany Highest Page (same as page 170
b -
u‘j Data Bits a - '::] Segment Write Protection End Page Select bit .Wrihe Frotect from WEEF to the last page of memons
D i BW | Confignration Word Code Page Frotection Select bit Last pagelat the top of program memors) and Flash configuration words
= Pauity Mo - e L
17 Internal Exdernal Switch Over Mode IEZ0 mode (Two-speed stard-up) enabled
= || Stop Bits 1 - r
IOLOCE Cine- Way Set Enable bit Wnlivndted Writes To RP Registers
N
Flow Control | Hone - OEMHz FLL Disable Enabled
Internal SR 2.3V Regulator Dissble bit ' Regulator is disabled
[7] Exable AL UART Intermupts - - =
| SetClip On Emulation Mode | Disabled A

Enable Trangmit [ntermpt

Packege |TOFFG4 » | | Reverss Pin Omder

A7 43 40 46 49 L0 51 52 53 54 55 42 43 44 45 60 61 62 632 64 1 2 3 53 L9 33 31 3% X o 4 L oo B

Enable Eeceive Intermipt

Enable Eror Intexmopt

PORTCY PORTDY PORTEY FORTF¥ PORTGY
Software Transmit Buffer Size:
Module Function 13141501 2 3% 4 5 8 7 8 9 0110 1 2 % 4 5 8 7T 01 32 4 5 2 3 a 7 8 9
Software Recetve Buffer Size:
GPID 110 _ﬂ_ _ﬂ_
TME1 TICK
THMR2 T2CK
[ anca VREF-
ADC1 YTREF+
ADC1 Al

L] moaT

THE T2CK
TARTZ2 2T
TARTZ2 TIRX

UARTE | DIRIS
TARTZ T2CTS
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R Lab10 UART Tx Polling

MICROCHIP
Resloral ralning Code Example

main.c

#include <stdio>
void UART_PutRAMString(unsigned char * String);
unsigned char UARTString[ 100 ];

int main(void)

while(1)
{

if(AD1Flag)
{
AD1Flag = 0;

sprintf( ( char * ) UARTString , "VR1 Value:%4d, VR2 Value:%4d\r\n",
AD1Buffer[0], AD1Buffer[1]);
UART_PutRAMString(unsigned char * String);
}
}

}
void UART_PutRAMString(unsigned char * String)
while( *String != 0x00 )

while(U2STAbits.UTXBF );
U2TXREG = *String++;

}
}
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Mcrocie  [VICC’s UART Function & Buffer

Regional Training
Centers

e MCCHHYUART Function S &R FELEE 7 B EFWRIIRIRT
5l - FERYSPERO] L E 5ERYE S e il 2416 E = RV1Z/0 R
E I

void UART2_Initialize(void)
// BIFAUART2, 58 EUART2 LE1ET -
void UART2_TasksTransmit(void);
/] BEREFE RN E, EEETETATN, BUIEEEETIE -
void UART2_TasksReceive(void);
/] W RS A CR B, FE W P ER NN, AR A E W T 7F -
void UART2_Read();
unsigned int UART2_ReadBuffer(*buffer, bufLen)
/] B3R LR 2]
void UART2_Write(byte);
unsigned int UART2_WsriteBuffer(*buffer, bufLen)
/] UK 2]
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Mcroctie  Lab11 UART Tx Polling Rx Interrupt

Regional Training
Centers

o EFFEMBEMCCHIEETE, £Lab10Z2 18 H{ERUART2HIERE. FARX
UART2HV W R B, DB TREEBL A3 -

o BRTIFEBUART2IE XN FEIAEPCERI, tHAEEWPCIRAT
B ANEIT, Bi5iZF 08/ NEE/RFELCD Module | -
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Lab11 UART Tx Polling Rx Interrupt

MICROCHIP

Regional Training

MCC’s Setting & Code Example

Centers
Grenerate Code [ <+ Fesources ] [ Pin Manager ==
2 |8 nitializ - |+ R
g | * - main.c
E Enable [TART
E Baud Rete: 9600 + | Eror 0080 % int main( void)
LJ| | DamBits B - )
& _ ; : while(1)
Parity Mone -
i, o : {
N Stop Bits _1 - |
FlowControl | Nons v | if (JUART2_ReceiveBufferlsEmpty())

7| Enable A1 TART Interrupts

Enable Trangmit [ntermpt

LCM_SetCursor(15,0);

LCM_PutASCII(UART2_Read());

/| Enable Receive Intermpt } L
Enable Error Intermopt Generat: Code } ger =2
Software Transmit Buffer Size: | B
| To et the dntermpt wector's priority, nge the Priority columm.
Software Recetve Buffer Size: %
E Vector Huomber Source Diezcription Priouityr
g 3 TME1L T1 - Timerl -
"L 7 THE2 T2 - TimerZ ]
= { At AR P-Camvertert
E 3n TARTZ T2RE - TAR T2 Receiver ,:l
A
@
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MICROCHIP UART & MAX232 Connection

Regional Training
Centers

o ol IfEFAMAX2325KEBApCAYCOM Port#EB13 -

o PCLRYRS232FA{EFEFEIEZ A EIMCUARE - MCUEFHIE#IE 2 4% -
HiZE"1"MEBENIR0.8V,, ~ Vy ZIE" 0”BIRV,~ 0.2V, °
RS232,(EfE &g, #Eig 1" NEEENS-3~-12V; LEE"O”EU?%+3~
+12V °

o MCUEiRS232[K| & kE Z 40 B B BRI X E 19 A [B], (K b F A B 12 8 1%,
B LMAXZSZT’E S BRI =R EE o

MAX232...D, DW, N, OR NS PACKAGE
( 1 MAX232l...D, DW, OR N PACKAGE
— 1 (TOP VIEW)
M ( 00O O / 4 1 14 C'H'[‘I Vv
\ CcC
/ \ 0000 ) T1IN >o T10UT Ve [l 2 GND
| ) T2IN >Q T20UT co+ [l 4 R1IN
6 7 8 9 ” .3 c2-[] s R1OUT
Pin Signal Pin Signal R10UT fiy R1IN Vs-[] & T1IN
1 Data Carrier Detect 6 Data Set Ready
| 2 Received Data 7 | Requestio Send . . T20UT[] 7 T2IN
3 Transmitted Data 8 Clear to Send
4 Daia Terminal Ready 9 Ring Indicator R20UT O<JI R2IN R2IN [ 8 R20UT
5 Signal Ground

http://www.aggso ft.com/rs232-p inout-ca ble/serial-cable-connections.htm
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MICROCHIP UART & MAX232 Connection

Regional Training
Centers

e UART, MAX232E3RS232%E ¥z Y BIRNAR IS EZ O[22 NE -
EAPP026-3x_ -, MAX232HVE R, NEBEF IS IEETA
B RARERERAZEEITUM IR ERFEZNR

o FCfEFPPSIEEUART2HIRX(RP17,Pin31), TX(RP10,Pin32)flI &,
B M F AR 813 PIC24E2MAX232, (RX-R10UT), (Tx-T1IN) °

o 1BHE FBMIAREIEMAX232E2DBI Connecter, (R1IN- Pin3),
(TLOUT-Pin2) °

e CTS (Clear to Send),RTS
(Request to Send) & #ETT 7t
sSEHIRFFTNBERZEHE © |
MNRFEZmEEHI A
FCTS, RTSIKEZ AR B PR
HE
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= 00 | I~ | al SN
(6] (o8] N
=
.|| c
=3 H

MAX232 1uF

VCC V+
C+ C2+

C1- C2-

—o

T1IN T1OUT
T2IN T20UT

o] O
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R10OUT R1IN
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