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Mlcggcmp PIC24 UART Tran./Rece. Block
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e PIC24HJUART ModuleSz 1%, 8 or 9-Bits Data, BB E K IEFE T
= 1225l(DTS, RTS) °
o IXFET, IEEL M - X $8RS-232, RS-485, |rDA7§2L|N Bus °
o N/E & REE D A% @28 (Buffer) © —
. BAERIRE W Gy
(Parity Error, Frame Error, Overflow, etc..), —
Loopback & e —————— EL *i
Address Detect =Ll T e

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

—
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e PIC24RVEMZR (Baud Rate)WETE D A EMEERR 3@5
UxMODESBRGH*KREZ ZE ° BRGH=0%1K3%; &ZEUN SR o

o {KIEZRIF(BRGH=0), 5T EHF XU T:

SystemClock
16 x (UXBRG +1)

SystemClock
16 x IdeaBaulRate

ActualBaudRate =

UxBRG = -1

o EIRXRFFBRGH=1),5TE AU T:

UXBRG — SystemClock 1

4 x |deaBaulRate

SystemClock

ActualBaudRate =
4x (UxBRG +1)
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MICROCHIP Baud Rate Error
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® UART¢++ II\@ I:I-l_;_:l: -I;l-;l:l

5% System ClockZ316MHz ° %En f1%£115,200 bps - 5 EHRBIFRE -
B3R R (BRGH=0), i R AR Z5T &

16MH _
16MHz |, 68=~3 ‘ M 11111 ‘ LLLI1=115200 5 0096 =[-3.55%
16x115200 — 16x(8+1) 115200
SRR F(BRGH=1), i REAFR EZ 5T H.:
16MH _
16MHz 1 237234 Z_~114086 |114280-115200 10000 0799
4x115200 - 4x(34+1) 115200

e UARTIREBRTBENAE3I%, TEA P DURERG ER, EE R
Eha LR EUARTIIE B s E R T SR BB SR E
EHUARTENIEAIER -
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Mmecrocwe  [MICC’s UART Function & Buffer
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e MCCHHJUART FunctionE &8 EE L BEREEWRIRAAT

Hl o EZRIZOREUN B
// BYFAUART1, 528 EFUART1 L& -
void UART1_Initialize(void);
[/ BRI HEZRE, X MBS FEPETAIT, ALUHESZETE -
void UART1_TasksTransmit(void);
[/ EWUEF5 4 5E R B, 72 0 B sk U P ER 3 17, FA A= UN T4k -
void UART1_TasksReceive(void);
/] BiIEtmEERE -
bool UART1_TransmitBufferlsFull(void);
void UART1_Write(byte);
unsigned int UART1_WriteBuffer(*buffer, bufLen);
[/ EUW S B B R 2]
void UART1_ReceiveBufferlsEmpty(void);
void UART1_Read();
unsigned int UART1_ReadBuffer(*buffer, bufLen);

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2016 Winter Elite Slide 6
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e UART FREEHNERAZEFHANFER, HEXCI6FTIEH
M7 B ERIE LK TV BER 5 B RVETT BRI <-> “FR7REHR -
B FH A8 bR = A sprintf( ), strlen() °

e int sprintf(char *s, const char *format, ...);
HERHMKBEEERIIBERENFEFAEENbuffers -
* PAZE include <stdio.h>
size_t strlen(const char *s);
sTEF B (string) WRE (A B2 F B4 ERIAIOX00(\0')) ©
* PAEE include <string.h>

o EAER, oIS EFRIAX

\XC16\vx.xx\16-Bit_Language Tools_Libraries_Manual.pdf
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MicROCHIP UART Transmit Example
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e UART Transmit Polling Examplel
/| BFBEIFIT, BF—FEBUARTIEBZELE -
printf( “Now Counter : %4d\r\n”, Counter++ );

e UART Transmit Polling Example2
/] & FEEINF T, ZF—BBUARTXBEL X, BRI FE4EE -
unsigned char UARTString[ 100 ];
sprintf( ( char * ) UARTString , “Now Counter : %4d\r\n”, Counter++ );

void UART_PutRAMString(unsigned char * String)

{
while( *String '= 0x00 )
{
while(UxSTAbits.UTXBF);
UXTXREG = *String++;
}
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R UART Transmit Example
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* UART Transmit Polling Example3
/] FERMCCFRrIR IR E, i =F B [EHRF T, B—E3
unsigned char UARTString[ 100 ];

HZ e

[S¥

while(1)

{
if( 'UART1_TransmitBufferlsFull() )
{

sprintf( ( char * ) UARTString , “Now Counter : %4d\r\n”, Counter++ );
UART1_WriteBuffer(UARTString, strlen(UARTString));

}
UART1_TasksTransmit(void);

}
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e PIC16F1455-1/SSNZEABUSBAIModule, EFFIRILEMCUEE 1
—{EUSB cCDC#E RIIAYUSB to UART Bridge(USB to TTL) °

o LED6ZEZX/HWIENE - fE/mBRIERHE®AVIB -
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MICROCHIP Driver Installation
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e PIC16F1455 LB 5 #E$EUSB Serial EmulatorBYfirmware °

o fEEFAMIini USB Cable?&13%CONS, JttH—JPCH:'&E”E@IﬁﬁE B 4]
A, BERTYREZRENEEIIET,

ERD ITA @BRY HEE

(\Serial Emulator\Driver\mchpcdc.inf) e Zl Bz &
ZRBEZH—EICOM Port, FFRFBE | Il
35 [ElCOM Port2REAPIC24RYUARTLE R L

* PIC24F16KA1022 CUARTIEVTX, RXEFAITER | et
PIC16F1455581%5CRK CT .

o YT EIEIE (COM 7 IILPTJ
:»-J_i. FEREMBERE
g =hE
oM EEE
ey BEE
o W EEAEE
I pEEE
. § EEENERRSIE I e

a- ? EEE (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 -

=--}_1. BEEEMEEES - -
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e FHIXWindows XP Z BRIIESE &4, A B AZE L Ini%EN e,
%%%ﬁﬁ
e FEITLLEETeraTerm
%m—tcom Port, 52 € 439600, N, 8, 1

Tera Term

<& VERES, 7 BEEZZECOM PortHIAARE -

, SRR RIS ETera 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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o EZEBMCCRIRRTE, TELab72R18 LI AUARTIRIERE ° I

BTimerl EHEINR E N, BEUARTIEZERPCHEIR -
o UARTHYRMEEEERE 49600, N, 8, 1, no flow Control °

S

. EZQD@E%%?
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m B FSZ E%ﬁ C \Exercises\Exams\Lab7 UART Polling.X)
) sERImCC, ¥ﬁiUART"2 T ARIBEEE EREMERE -
() BEBEEAnEEE R ENNE DL -

[Ele Gon_Setup Comol Wndow Belp |
How Counter : 222 -
How Counter : 223
How Counter : 224
How Counter : 225
How Counter : 226
Now Counter : 227
How Counter : 228
How Counter : 229
How Counter : 230
How Counter : 231
How Counter : 232
How Counter : 233
How Counter : 234
How Counter : 235
How Counter : 236
How Counter : 231/
How Counter : 238
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R Lab7 UART Tx Polling

MICROCHIP

Regi%lzanltZasining M CC’ S SEtt i n g

Crenerate Code
— —
o Initialize - | |4||x
g &
I( | (7] Ensble TART )
o
g Beud Rate:  |9600 v | Emor-0080 %
fd| | DataBits B -
'C;] Parity None -
o Stop Bits 1 -
Flow Control | None -
[ Enable 1 UART Interrupts

Enable Transmit Intermopt

Enable Receive Intenupt

11 14 15 16 17 18 21 22 23 24 25 2j

Enable Error Intermpt

, _ FORTEY
Software Transmdt Buffer Size: 64 Birtes

Software Receive Buffer Size: a4 Birtes 4 5 f T 2 0 10 11 12 13 14 1]

) KRR

THFTI T T ﬂ
TALRTI TIEX a

TAETI OIETs

TALETI T1CTs

TLRTI T1BCLE
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MICROCHIP

Redlore Taling Code Examplel
e use printf(); :

main.c

#include <stdio.h>
unsigned int Counter = 0;

int main(void)

while(1)
{

if(T1Flag)
{
T1Flag = 0;

-;.)'rintf( "Now Counter : %4d\r\n", Counter++);
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R Lab7 UART Tx Polling

MICROCHIP
Redlore Taling Code Example2

e use sprintf(); & user define string function:

main.c

#include <stdio.h>

void UART_PutRAMString(unsigned char * String);
unsigned char UARTString| 100 |;

unsigned int Counter = 0;

int main(void)

hile(1)
}N e

ii‘.(TlFIag)
T1Flag = 0;
sprintf( ( char * ) UARTString, "Now Counter : %4d\r\n", Counter++);
} UART_PutRAMString(UARTString);
}
void UART_PutRAMString(unsigned char * String)
while( *String != 0x00 )

while(U1STAbits.UTXBF);
U1TXREG = *String++;

}
}
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R Lab7 UART Tx Polling

MICROCHIP

Code Example3
e use sprintf();, strlen(); & MCC function:

main.c

#include <stdio.h>

#include <string.h>

unsigned char UARTString[ 100 ];
unsigned int Counter = 0;

int main(void)
while(1)
if(T1Flag)
{

T1Flag = 0;
if( 'UART1_TransmitBufferisFull() )

sprintf( ( char * ) UARTString, "Now Counter : %4d\r\n", Counter++);
UART1_WriteBuffer(UARTString, strlen(UARTString));

}
}

UART1_TasksTransmit( ) ;

}
}
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MicROCHIP MCC’s UART Interrupt
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e MCCHHJUART FunctionF R F ETE o] DIB T/ERIE A,
UARTX_TasksTransmit( ) £2 UARTx_TasksReceive( )t & { FH
ETARTZ N TR R IE, N EREETVAERE, (FAERENE
A

o —MRZKER, BEEELIBENEAE(Polling) IZRIBEIE,
B BFERDE (Interrupt) 2R E IR, 78 IS RIE, M E
HHER -

. EEIE/\\\MCCE?«‘ET}EHFQLHT Bix ﬂ?ﬁ”ﬂlﬁ’]ﬁﬂ%&%ﬁ]ﬁﬁ, FT
PIBERNUARTRY B R BRI 20w, S EERIINEHESS -
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R UART Transmit Interrupt Example

MICROCHIP
Regional Training -MCC Base-

Centers

e UART Transmit Interrupt Example
// UART1_TasksTransmit() maintain form UART Tx ISR

unsigned char UARTString[ 100 ];

while(1)
{
if(T1Flag)
{
T1Flag = 0;
if( 'UART1_TransmitBufferisFull() )

{
sprintf( ( char * ) UARTString , “Now Counter : %4d\r\n”, Counter++ );

UART1_WriteBuffer(UARTString, strlen(UARTString));

}
— i E i i;
}
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R UART Receive Interrupt Example

MICROCHIP
Regional Training -MCC Base-

Centers

e UART Receive Interrupt Example
// UART1_TasksReceive() maintain form UART Rx ISR

unsigned char UARTString[ 100 ];

while(1)

{
if( 'UART1_ReceiveBufferlsEmpty( ) )

{
sprintf( ( char * ) UARTString , “Rx Char : %c\r\n", UART1_Read());

UART1_WriteBuffer(UARTString, strlen(UARTString));
}

UARFI—TasksReceivet);
}
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MiCROCHIP Lab8 UART Tx & Rx Interrupt

Regional Training
Centers

o EFFEBEMCCHIFEIE, fFELab8ZE 18 HBNUARTIHIERE » FIRX
UART1RE X B UG dh i - P ERB S REE L A737,73” -

o [RT7BMWUARTIE X ZEZEZEPCEE/RIM - tholiZ U PCIHFT
i AN F T, BiFZF o E B R [BE45UART, BT 2%
HEmE L -

Slide 22
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Mcrochie | 3b8 UART Tx & Rx Interrupt Result
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m Fﬂ%%&l E%ﬁ%ﬁ—;’E(C:\Exercises\Exams\Lab8 UART Tx and Rx Interrupt.X)
0 FARIMCC, IBlRUARTE R ARIBEBEEHEZKTHRT
() AIEBEEA InEmE M A BB ZENEST -

[Ele Gon_Setup Comol Wndow el |
How Counter : 129 -
Rx Char : b

How Counter : 130

Rx Char : c

How Counter : 131

Rx Char : d

How Counter : 132

Rx Char : e

How Counter : 133

Rx Char : T

How Counter : 134

How Counter : 135

How Counter : 136

How Counter : 137/

How Counter : 138

How Counter : 139

How Counter : 140

© 2008 Microchip Technology Incorporated. All Rights Reserved. 2016 Winter Elite Slide 23



R\ Lab8 UART Tx & Rx Interrupt

MICROCHIP

=aeiranns []JCC’s Setting & Code Example

Generate Code (3) [ << Resources ] [ Fin |
T
g To set the interrupt vector's priority, vse the Priority column.
g Vector Humber Soure Description Priority
g 3 TME1 T1 - Timerl 4
% 7 i T Fimiei :
- 12 UALRTL T1TE - TART1 Transmitter E]
%)
(renerate Codq {j
AN Tnitia] main.c
2 fululobictutalul e
: [¥] Enah ) . .
% | eastrs int main( void)
£ | DataBits 2 - .
| | Pasity None - while(1)
Stop Bits f - {
Flow Contral |1 - bt .
v onm (e : if ( 'UART1_ReceiveBufferlsEmpty() )
/| Enable A1 TART Interrupts
R — sprintf((char *) UARTString,
T "Rx Char : %c\r\n", UART1_Read());
L UART1_WriteBuffer(UARTString,
J13, 0T Lnier] .
’ strlen(UARTString));
Software Transmit Buffer Size: a4 Brtes }
Software Recetve Buffer Size: a4 Bytes }
h |
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MICROCHIP

UART & MAX232 Connection
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o tO]PUFEHMAX2322KEEPCAICOM PortiE#E -

e PCLEHYRS232FA{ERAEIE ZAEMCUA[E -

MCUfEFH L

HiZE"1"MEBEENI/0.8 V,, ~ VB 0”7BIAV,
RSZ32 [FRGEE#F 1"MNERENS-3~-12Vv; LEE"O”EU?%B ~

+12V °

E?ﬁﬁﬁ%%ﬁ °
0.2V,, °

e MCUEARS232[A 5 8E % i BAE B A 19 A (5], F I A B #E#, )
AR5 LMAX2321’|5 s BRI AERY AR EE -

MAX232...D, DW, N, OR NS PACKAGE
( 1 MAX2321...D, DW, OR N PACKAGE
— 11 | (TOP VIEW)
™ ( o0V / s 1" C1+ [l 1 v
\ ccC
/ \ 0000 ) T1IN >o T10UT Ve [l 2 GND
1 10 C1- [ 3 T10OUT
| ) T2IN > T20UT co+ [l 4 RAIN
6 7 8 9 ” c2-[] s R1OUT
Pin Signal Pin Signal R10UT fiy R1IN Vs-[] & T1IN
1 Data Carrier Detect 6 Data Set Ready
2 Received Data 7 Request fo Send 9 T20UT [ 7 T2IN
3 Transmitted Data 8 Clear to Send - <
4 Daia Terminal Ready 9 Ring Indicator R20UT I R2IN R2IN [ 8 R20UT
5 Signal Ground

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