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e What’s PPS

Regional Training
Centers

e PPS : Peripheral Pin Select, B2 k&
—EUEFTXRERAEARERNVENIIsE,. BEAETL
B 1T ZHE(Remapping) B2 AR M & ZE R &=LV
F R,

e PIC32MX470EBPPSINEE, TEEM EEZERRPnxHY, B E AT LA
RemappingfV 1M, 0] 2:FE1BEXEAFUART,SPI,etc.. BY A 3% 12
EIB % PiniE 1,

o PPSEEXRE D HVE{LIEZ, U0
UART,SPI1,OC,ICZ,

o 1E*E$x*ﬁ%ﬁﬂkmﬁﬂﬂ’ﬁﬁu
B REE AT E B
EWARBREASTEER, M.
12C,USB,PMP N S tb B A &5
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Muc?f‘\ocmp PPS Lock, Unlock

Regional Training
Centers

e PPSERTEBIMNAFETHE REXTRE LiH, LS IETET
MBI {EE BIPPSHIERE . EA{ZcHIIEFERA N EE = 1E A MCU
Reseto

o ESHEN{EMABREOSCCONBIIOLOCKE R AO;

OSCCONDbits.IOLOCK = 0:
SHE B EXL A ERSOSCCONBIIOLOCKEE B 1,
OSCCONDbits.IOLOCK = 1:
e PPS BVEHEIR I\, 7 Configuration BitF &% TE
IOL1IWAY:IOLOCK One-Way Set Enable bit
IOLLWAY = ON, PPSHYMapping R BE# 58 E — X

=L

IOLLWAY = OFF, PPSHYMapping Al LAEE IR E
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MicRoCHIP XC32 PPS Function & Macro

Regional Training
Centers

e PPSOutput( Group, RPPin, Function );
Group : PPSEEAH
RPPin : PPSHY 2 Kl #m 5% (RPn)
Function : B2 15 48 & 1 A 5%
NULL, CxOUT , UxXTX, UxXRTS, SDOx , SCKxOUT ,
SSxOUT, OCx, CTMU

e PPSInput(Group , Function , RPPin );
Group : PPSEEAH
Function :JE) 12 f& 1B ¥ A GA5R
TXCK , INTx, ICx, OCFx, UxRX, UXCTS, SDIx,
SCKxIN , SSxIN
RPPin : PPSHY 2 Bl 4 5% (RPn)

e PPSUnLock;
e PPSlLock;
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MICROCHIP

Regional Training
Centers

e PIC32MX470HIPPSE EF4A 0 BL, B2 ThBEE
B BB Datasheetl iR E,

B, &8

PPS Group

HppSiEM T EEREE 2

TABLE 12-1: INFUT PIN SELECTION
Peripheral Fin [pin name]R SFR [pin name]R bits [pin name]R Value to
INT3 INT3R INT3R=305
TICK TICKR TICKR<A>
1
c3 IC3R ICaR<30> 2101 = RPBO
2117 = RPE1D
U1RX U1RR LHRXR<30> 1111 =RPC14
TAELE 12-2: OUTPUT PIN SELECTION S '::% .
28X LZRXR UZRXR=3-0 251 =Resene
RPn Port Pin RPnR SFR RPnR bits RFnR "ra'”EL Z:Zi AR
Sel U5CTS USCTSR USCTSR<30= 1107 = RPGIR
- 1101 = RPA14%)
Group 1 Selections REFCLKI REFCLKIR REFCLKIR<3:0= 111 :F*S;éﬂ;fd
RPD2 RPDZR RPDZR<30> 0300 = No Conn ‘l_f —
RPGS r—— SFeERIOe 0201 = UaTX TTe TTae TS 1 -RPer
RPF4 RPF4R RPF4R=30> g8:0= aRTS TaCK TECKR TSCKR<20> AN
- 01111 = Resarved -
RPD10 RPD1OR RPD10R=3:0= 1107 = Resaryed I1C4 IC4R IC4R=3:0> 1 11 = RPB1
- T 15 =RPES
RPF1 RPFIR RPFIR<30> 101 = Reserved - e ——— _:3-?3 ZRPCT2
RPBO RPBOR RPBOR<3.0> ';i_—-l = :Dm y 1001 S
1111 = Resery 4ETS U4CTER LMCTSR<3Ds i
1217 = RPCAS
RPBE10 RPFB10R RPB10R <31 1000 = Reserved 1911 - RPDISE
RPC14 RPC 4R RPC14R<3:0> 1001 = Reserved sDit SDIR SDIR<3:0> £103 = RPGO
1101 =RPAIS
RPES RPBESR RPBESR<0= ----F Reserved so12 SDI2R SDI2R<30 s fgig;
RPC1H RFCIR RPCIR<3.0> 252l =003 —
= - 1107 = Reserved INT2 INT2R INT2ZR<3.0> "i e
RPD14 RPD14R RPD14R<3.0> o1 = coouT 001 = RPGH
PG RPG1R RPG1R<310= 11130 = Resarved
\ RPA14H RPAT4R RPAT4R<3:0> 1111 = Resenved
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MicrocHIP PPS UART Mapping Example

Regional Training

Centers
e PPSEXTEUART2, Tx, RxBYMapping: -
Ex: UXRX
void main( void ) con ST UxTx| UARTx
{ .
RPFO

PPSUnLock;

PPSOutput(2, RPFO, U2TX);
PPSInput(1, U2RX, RPF1);
PPSLock;
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Mnc:::'\cmp What's UART

Regional Training
Centers

ey 00 TPes A000%  S2MH
N S T R N ¢ [T <&
480 KHz

e UART:Universal Asynchronous
Recei\ve r# Transmitter, w2 FA3E[E) 5 # ; B FTTEETY Ty Tl s
% AR SRR R ——
_EARIARETRARARE |
BB =T

o UART EmMERHLSBLE, 1%
Eﬁﬂﬂ?,@,’%‘-ﬂﬁlﬂﬂﬁﬁ[ﬁ,}_\ﬁﬁﬁl A A
TTHER, —E=EfF L. UART/S3% §I'A’(0x41),19200 bps

S — 4 e
Start Bit Data Stop Bit
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ﬂ/
Mlcg?mmp PIC32 UART Tran./Rece. Block

Regional Training
Centers

e PIC32BYUART Modulez# 8 or 9-Bits Data, E{U &= & L 7
E 12 %(CTS,RTS)o

e RE2ET, FRFBEMN. XHEERS-232, RS-485, IrDAKLIN Buso
o J\BRERNE L AZEER(Buffer) .
o BESEISMEMST(Parity Error, Frame Error, Overflow, etc..),

Loopback&

Add reSS Detect Baud Rate Generator

(RS-485), Auto Baud . DA 5

Detect(LIN bus)ZhEE, L L -

5 D<] UxRTSIBCLKx

— | Hardware Flow Control - [, [< g TS
- UARTx Receiver -t [ - D] uxRx
S UARTx Transmitter ‘ FE UxTX
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mcrociie — XC32 UART Function & Example

Regional Training
Centers

e UART Initial Example
UARTConfigure( UART2, UART_ENABLE_PINS_TX_RX_ONLY );
UARTSetFifoMode( UART2, UART INTERRUPT_ON_TX_NOT_FULL |
UART_INTERRUPT_ON_RX_NOT_EMPTY );

UARTSetLineControl( UART2, UART DATA_SIZE_8 BITS |
UART _PARITY_NONE | UART STOP BITS 1);

UARTSetDataRate( UART2, PBFrequency, 19200 );
UARTEnable( UART2, UART_ENABLE | UART_PERIPHERAL |
UART_TX | UART RX);

e UART Interrupt Example
INTSetVectorPriority( INT_UART 2 _VECTOR, INT_PRIORITY_LEVEL_5);
INTSetVectorSubPriority( INT_UART_2_VECTOR,
INT_SUB_PRIORITY_LEVEL_O);
INTEnable( INT_U2RX, INT_ENABLED );
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mcrociie — XC32 UART Function & Example

Regional Training
Centers

* UART Receive (Polling) Example
if( UARTReceivedDatalsAvailable(UART2 ) )

{
Data = UARTGetDataByte( UART2 );

}

e UART Transmit(Polling) Example
if( UARTTransmitterlsReady( UART2 ) )

{
UARTSendDataByte( UART2, Data );

}
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mcrociie — XC32 UART Function & Example

Regional Training
Centers

e UART Receive (Interrupt) Example
void __ISR( _UART_2_VECTOR, ipl5 ) ISR_UART2(void)

{
if (INTGetFlag(INT_U2RX))
{
INTClearFlag( INT_U2RX);
Data = UARTGetDataByte( UART2 );
}
}

INTSetVectorPriority( INT_UART 2 VECTOR, INT_PRIORITY_LEVEL_5 );
INTSetVectorSubPriority( INT_UART 2 VECTOR,
INT_SUB_PRIORITY_LEVEL 0);

INTEnable( INT_U2RX, INT_ENABLED );
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Mcrocie  Lab10 UART Tx Polling Rx Interrupt

Regional Training
Centers

UARTHEAEHERIHANARERMERFEAHBRT, BEREE
printf()IF>E R EM AR EFIXZE R, ABan{alzing?

A A Lab6 I FE R, A UARTRYIEUR ZhBE DN A o FEIBUARTHY KR,
UGB R i AR = T, 303 B B RY = T 2R HILED,
(‘+’ : Toggle RDS, -’ : Toggle RD9)

FTAZRUART2I RN SR ML, B E A ER S EH, H#% 419200, N,
8,1, BMUART2 IR PETIRBE , WHMUART2HY UK
HE SREBEE, BRAEREA"S

EX EEPPS, 8 EUART2VEIA I (U2TX) &RPFO, UK (U2RX) &
RPF1, BIFEERBASF, T #RUART FunctionE2PPS Function Y {55 FH
B iEo

& ABootloaderfG 2T\ E R HEAPP028-1, BEEXHITHIEB M.
BEEEEEXRGERERE,
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Microctie - Lab10 UART Tx Polling Rx Interrupt Step1

Regional Training
Centers

. WMALARER SR, FEHUARTIREI SR
FRRUARTNEY R T, 3R E B i, W INUARTNHY H BT R IE & =X o
EE%%E?&E% RxValue=UARTGetDataByte(UARTN): 18 & ¥l
H .
EIFEMN R, UARTNEY R B[ &, HUNRX, UnTX, UnE, BHEVEF
B, A BABIRERED EUNRXNEH,
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Micrachie  Lalp10 UART Tx Polling Rx Interrupt Result!

Regional Training
Centers

o B EDMEERRE, BEBPCEESESIF T, HERMLEDE
AEERNER? RinlEE LR BB ERIAR,
(‘+’ : Toggle RD8, -’ : Toggle RD9)
e Z0{E¥Baud Ratedl 192007, T T
BRENREEREZRAE, N KEHCRNINVECE

DQ55134

S "3 O00 00 00
! socoo0G80

&% €2 60 &8 54 52 50

12| @1+
g~ wogmﬁPPOZS &
o |
x Enable 20140606 5 B O
~ s S B X Rl
18 20 22 24 26 28 30 32 ol ul

o 00060000 . s
—f- (| 5900008 O | v B

JIFICL, U3C2 J2 J3 J4 18 21 23 25 27 28 31 UHPT Con. EN

Ef;}ﬁj .i.‘..f..:.iﬁz mgi? -

con e o T ITTE
s | Smn
® N- ‘-I::I"
k1 Il!'!'l!lm 14 .
ﬁ— - e
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Mf:z{?cmp UARTEEERFTHE

Regional Training
Centers

e PIC32HVEA R (Baud Rate)MVFTE T ASBEMEIER, FiB
UXMODEAFBRGHREZE . BRGH=0A1KIE: X 2 Bl A5 X,
o {KIEZREF(BRGH=0), 5tEHFARMT:

SystemClock
16 x IdeaBaulRate

SystemClock

ActualBaudRate =
16 x (UXBRG +1)

UxBRG = -1

o SIERKF(BRGH=1),7tEARNUT:

UXBRG — SystemClock 1

4 x |deaBaulRate

SystemClock

ActualBaudRate =
4x (UxBRG +1)
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N i =R Y

Regional Training
Centers

o UARTIEIABERETEIRE?
{BRE%PB ClockB816MHz, FEEX#I3R115,200 bps, FTHEMIRERE
(KRR (BRGH=0), MR ELE5TE.

i
JAS
][]

_}

16MH -
16MHz | - 6g-3 ‘ OMPZ 111111 ‘111111 115200 . 1009 ~[3.55%
16x115200 — 16 x (8 +1) 115200
=R IF(BRGH=1), iR B EFTE:
16MH _
16MHz ~1=33.7=34 . _114286 ‘114286 115200><100%;—0.79%
4x115200 - 4%(34+1 115200

I}..I

e UARTE E’e.t,wxﬁﬁ%m,ﬁﬁu%EP,LME\E‘ REER, EERIER
EZiBE. LEREUARTHEESREER UERAEBESNRE
EHUARTEMETREE,
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Mlc:?cmp UART ﬁ R5232E1¥

Regional Training
Centers

o RS2322—f%XPCE B M EFIEHIE,

o UARTERFRXIE[RE) L Eia, iFEiB (V2L B EEBE #3178, M EARS2328E B 1#E %,

o RS2I2IXALEE EEMCUEERBERATE, [EBE1"HNEREN
H0.8V,,~ Vpy  BE"0"BI AV~ 0.2V, . BIBEEE 1"NWERLE
{3 5-3~-12V;3BE70” Bl B+3 ~ +12V. E X AEFEFHUARTEEIRS232:E
R WA TXERBEEER,

12 3 45 MAX232...D, DW, N, OR NS PACKAGE
( 1 MAX232l...D, DW, OR N PACKAGE
| | (TOP VIEW)
N
Al eeeee | ” 1 c1+ [| 1 Vee
\_ /I \ ! | ) -
i . 0000 / - TAIN > T10UT Ve [l 2 GND
L ) T2IN >( T20UT c2+ [| 4 R1IN
6 7 8 9 ” .3 c2-[] s R1OUT
Pin Signal Pin Signal R1OUT —————OLT R1IN Ve-l 6 T1IN
1 Data Carrier Detect B Data Set Ready |
2 Recoved Data 7 | Request1o Send . . T20UT [} 7 T2IN
3 Transmitted Data 8 Clear to Send
4 Data Terminal Ready 9 Ring Indicator R20UT UL R2IN R2IN[ 8 R20UT
5 Signal Ground

http:/lwww.aggsoft.com/rs232-pinout-cable/serial-cable-connections.htm
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