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1 Summary
o] &A1= CANTUS SDK 2] UARTl tf &+ Application Note©] T},

UART Projecti= CANTUS®] UART ControllerE ©]-8-3}o] PCe} 214 B 5 7] 414

& oA " SAle] A
AREAR7E SFol T ol A 7k 71 & thA] PCR A Fate] shwlel &8s o Ao

o},

_—

T3k & Application Debug-8 = = UART 7 Channel2- A}-&-3} a2 ¢t}
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2 Register Set
2.1 Register Set Flow Chart

CANTUS®] UARTE AF-&317] el A o3 22 54 = RegisterE A2 7 st}

C START >

\ 4
Port Alternate Function 1 Register Set

\ 4
UART Channel FIFO Control Register Set

A\ 4
UART Channel Line Control Register Set

\ 4
UART Channel Divisor Latch LSB Register Set

y

UART Channel Divisor Latch MSB Register Set

A 4

UART Channel Interrupt Enable Register Set

A 4

UART Interrupt Set

Y

UART Interrupt Enable
Cw >

1% 2-1 Register Set Flow Chart
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2.2 Port Alternate Function Register

UART Channel 7- 8, 91 PINS A}-8-3tc} o] & PINS o}l 3 2-13 o] T2 FunctionS ¥+ 3Fal 919
UART Channel 75 A}-83}7] 9134+ Port Alternate Function 1 Registerol] A 8% 9% PINS TX[7], RX[7]Z
A so]of g}t

3 2-1 Port 1 Alternate Function

Group | Index | Pin 1% 2" 3 4™ (default)

0 2 TX[4] KEY _O[0] AD[8] PLO

1 3 RX[4] KEY_1[0] AD[9] P11

2 4 TX[5] KEY O[1] AD[10] P12
PAFL 3 5 RX[5] KEY _I[1] AD[11] P13

4 6 TX[6] KEY O[2] AD[12] PL4

5 7 RX[6] KEY _I[2] AD[13] PL5

6 8 TX[7] KEY O[3] AD[14] PL6

7 9 RX[7] KEY I[3] AD[15] PL7

3 2-2 Port Alternate Function 1 Register (PAF1)
Address : 0x8002 0024

Bit R/W Description Default Value
31:16 R Reserved -
15:14 R/W | P1.7 : P1.7 Port Selection bit 11

00 : RX[7] 01: KEYI[3]
10 : AD[15] 11:P1.7
13:12 R/W | P1.6: P1.6 Port Selection bit 11
00 : TX[7] 01: KEYO[3]
10 : AD[14] 11:P1.6
11:10 R/W | P1.5: P1.5 Port Selection bit 11
00 : RX[6] 01: KEYI[2]
10 : AD[13] 11:P15
9:8 R/W P1.4 : P1.4 Port Selection bit 11
00 : TX[6] 01:KEYO[2]
10 : AD[12] 11:P1.4
7:6 R/W P1.3: P1.3 Port Selection bit 11
00 : RX[5] 01: KEYI[1]
10 : AD[11] 11:P1.3
5:4 R/W P1.2 : P1.2 Port Selection bit 11
00 : TX[5] 01: KEYO[1]
10 : AD[10] 11:P1.2
3:2 R/W P1.1:P1.1 Port Selection bit 11
00 : RX[4] 01: KEYI[O]
10 : AD[9] 11:P1.1
1:0 R/W P1.0 : P1.0 Port Selection bit 11
00 : TX[4] 01: KEYO[O0]
10 : AD[8] 11:P1.0

LCANTUS Datasheet?] 8 GPIO #+%.
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2.3 UART Channel FIFO Control Register

¥ 2-3 UART Channel FIFO Control Register 7 (U7FC)
Address : 0x8002 1868

Bit R/W Description Default Value
31:8 R Reserved. -
7:6 RW | RFTL : Receiver FIFO Trigger Level 00
00: 1 Byte 01:4 Byte
10 : 8 Byte 11:16 Byte
5:3 R Reserved
2 RW | XFR: XMIT FIFO Reset 0

XFR7}«1” & v}, XMIT FIFO W o] B Ho]E &=
Reset % TF. 712 1} Shift Register U] ¢] ] o] E] = Reset
X T

1 RW RFR : RCVR FIFO Reset 0
RFR7} “1” & o, RCVR FIFO W 2] =& o] g &=
Reset ¥ t}, Z12] 1} Shift Register ] 2] ©] o] E] &= Reset
H A et

0 RW FIFOEN : FIFO Enable Bit 0
0: 16450 UART Mode 1 : Enables FIFO

***DLAB7} “0” ¢ Wl+= Write Mode ©] 31, DLAB7} “1” ¢ wj &= Read Mode ©] t}.

2.4 UART Channel Line Control Register

3 2-4 UART Channel Line Control Register 7 (U7LC)
Address : 0x8002 186C

Bit R/W Description Default Value
31:8 R Reserved.
7 RW DLAB : Divisor Latch Access Bit 0

DLAB®| “1” ¢ w], Divisor Latch Registers2]
Read/Write2} FIFO Control Register2] Read”} 7}-5 3} t}.
6 RW | SB: Set Break 0

SB7} «1” ¢ )|, Serial Data Outputell Logic “0”©]
=5 dt. SBE W Transmitter Logicoll & & &S
n| %] %] ¢F o v WA Serial Outputel] 7+ & &2 v Z o},
5 RW | SP: Stick Parity 0
0 : Disables Stick Parity
1:PEN, EPS, SP7} “1”¥ W, Parity Bit “0”

PEN, SP7} “170] 31, EPS7} “0” & ), Parity Bit “1”

4 RW | EPS: Even Parity Select 0
0 : Select Odd Parity 1 : Select Even Parity
3 RW | PEN : Parity Enable Bit 0
0 : Disables Parity 1 : Enables Parity
2 RW | STB : Number of Stop Bit 0
0 : 1 Stop bit

1: 2 Stop bits(%F<F, WLS Bitol] 4 5 Bits/Character &
etk 1.5 Stop bits < 2=t}
1:0 RW | WLS : Word Length Select 00
00 : 5 Bits/Character 01 : 6 Bits/Character
10 : 7 Bits/Character 11 : 8 Bits/Character

Advanced Digital Chips Inc. 9
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2.5 UART Channel Divisor Latch LSB Register

¥ 2-5 UART Channel Divisor Latch LSB Register 7 (U7DLL)
Address : 0x8002 1860

Bit R/W Description Default Value
31: 8 R Reserved. -
7:0 RW Divisor Latch Least Significant Byte 0x00

*** DLAB7} “1” & Access 7153}t

2.6 UART Channel Divisor Latch MSB Register

3 2-6 UART Channel Divisor Latch MSB Register 7 (U7DLM)
Address : 0x8002 1864

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 RW Divisor Latch Most Significant Byte 0x00

**x DLAB7} “1” & w] Access 7}5 3t}
Baud Rate2 o} ¢ 2] © = AALE ),
UART Baud Rate= _fea
16 x UDL

UART Divisor Latch Value (UDL) = UDLM[7:0] << 8 + UDLL[7:0]

3* 2-7 UART Baud Rate

focik (MHZ) 1.024 | 2.048 | 5.6448 | 11.2896 | 24.0 48.0
2400 bps | UDL 27 53 147 294 625 1250
ERR(%) | 1.23 0.63 0.00 0.00 0.00 0.00

4800 bps | UDL - 27 74 147 313 625
ERR(%) - 1.23 0.68 0.00 0.16 0.00

9600 bps | UDL - - 37 74 156 313
ERR(%) - - 0.68 0.68 0.16 0.16

14400 bps | _UDL - 9 25 49 104 208
ERR(%) - 1.23 2.00 0.00 0.16 0.16

19200 bps | _UDL - - 18 37 78 156
ERR(%) - - 2.08 0.68 0.16 0.16

38400 bps | UDL - - 9 18 39 78
ERR(%) - - 2.08 2.08 0.16 0.16

57600 bps | UDL - - 6 12 26 52
ERR(%) - - 2.08 2.08 0.16 0.16

115200bp | UDL - - 3 6 13 26
s ERR(%) E - 2.08 2.08 0.16 0.16

**%x ERR ©] 2.2% ©] 4ol A= UART 5 2+¢] QtA A S B vks 4= gl

10 Advanced Digital Chips Inc.
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2.7 UART Channel Interrupt Enable Register

¥ 2-8 UART Channel Interrupt Enable Register 7 (U7IE)
Address : 0x8002 1864

Bit R/W Description Default Value
31:3 R Reserved.
2 RW | RLSIEN : Receiver Line Status Interrupt Enable bit 0
0 : Disable 1: Enable
1 RW | THEIEN : Transmitter Holding Empty Interrupt Enable bit 0
0 : Disable 1: Enable
0 RW | RDAIEN : Received Data Available Interrupt Enable bit 0
0 : Disable 1: Enable

s DLABZ} <0” 2w Access 7}5 8} t}.

2.8 UART Interrupt Set

UartConfig() <ol A o} &l §<+-E 5&3t Fagt).
BOOL setinterrupt(INTERRUPT_TYPE inthum,void (*fp)());

\ Cantuslib \ interrupt.c

2.9 UART Interrupt Enable

UartConfig() <ol Al ot &<+E 3&3t T3t}
void Enablelnterrupt(INTERRUPT_TYPE num,BOOL b);

\ Cantuslib \ interrupt.c

2.10 UART Channel Receiver Buffer Register

UART & =413} Datas #] #3}+= Buffer
¥ 2-9 UART Channel Receiver Buffer Register 7 (U7RB)
Address : 0x8002_ 1860

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R Receive Buffer Data -

*% DLAB7| “0” ¢ ] Access 7|5 3t}

2.11  UART Channel Transmitter Holding Register

UART 2 413 Data Buffer
3 2-10 UART Channel Transmitter Holding Register 7 (U7TH)
Address : 0x8002 1860

Bit R/W Description Default Value
31:8 w Reserved. -
7:0 W Transmit Holding Data -

*** DLAB7} <0” & uj] Access 7}5 3}t

Advanced Digital Chips Inc. 11



Ver 1.0

PRELIMINARY CANTUS Application Note( EVM B’d )

3 Function Set

3.1

Function Set Flow Chart

-

START >

A 4

evmboardinit()

A 4

Initinterrupt()

Y

UartConfig()

Y

\ 4

while(1)

UartGetCh() ?

UartPutCh()

A

1% 3-1 Function Set Flow Chart

12
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3.1.1  evmboardinit()

evmboardinit() $F<=+= CANTUS Evaluation Board S A}-&3}7] 9] 3 7] & SettingS- 4=3) ght}.

void evmboardinit()

{
*(volatile U16*)0x80000404 = 0x0200;//BANK 1 8Bit
*R_PAF0 = OXAAAA; //SRAM interface address, data
*R_PAF1 = 0x0d50; //uart4,KEYiol, KEY02,PIO01.5,UART7
*R_PAF2 = 0XAAAA; /* nCS, nWE, nRE, ALE */
*R_PAF3 = 0xAAAQ; //EIRQ0-1,NDFL_*
*R_PAF4 = 0xAAAA; // 12S, SDCD, TWI
*R_PAF5 = 0XAAAA,; //SDCD,12S,Address
*R_PAF6 = 0x0300; /P106.4 Amp Shutdown
*R_P60DIR |= (1<<4); // P106.4 output mode

*(volatile unsigned char *)(0x60020000) = LCD_BACK|SDC_PWR_BIT; //LCD,SDC

int j;

for (j=0; j<1000; j++);

*(volatile unsigned char *)(0x60020000) = LCD_BACK|SDC_PWR_BIT|LCD_PWR; //LCD,SDC

3.1.2 Initinterrupt()

Initinterrupt() $F<=% CANTUSS] InterruptE AH&-317] 913 2718} 4 & a3t AbgAks Exo)

CE BT EE Tl

3.1.3 UartConfig()

BOOL UartConfig(int ch, int baud, UART_DATABITS databits, UART_STOPBITS stop
UART_PARITY parity);

bit,

UartConfig() 3<% CANTUS®S] UARTE AF8-3}7] 918k Configuration ¥78& 1838t g2 2.2 ~
2.9l 3 3k= Register Set& WL X1 3 8}7] wol] AREA}7E B 2] Register 4174 §lo] Varts AHS- S =
01
UART _DATABITS, UART_STOPBITS, UART_PARITY = uart.holl 32 ® FZ A o]t}
B intch:UARTS] Channel 3%
B int baud : UART Channel ch9] baudrateS 4 %4 $+t}. Ex) 115200 bps< 7 -$- 115200
B UART_DATABITS databits : Data=. A}-8-3F bite] 75 A4
B UART_STOPBITS stopbit : Stop bite] 7| +E A4
B UART_PARITY parity : Parity checkE 4 4 4 (None, Odd, Even)
Advanced Digital Chips Inc. 13
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3.1.4 UartGetCh()

BOOL UartGetCh(int n, char* ch);
B Return: TRUE or FALSE

B intn:Datas 7142 UARTS Channel 45
B char *ch: 54l Datas A48 W9 T4

3.1.5 UartPutCh()

BOOL UartPutCh(int n, char ch);

B Return: TRUE or FALSE
B intn: <418 UART2] Channel H&
B charch: $21¢ Data

14 Advanced Digital Chips Inc.
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3.2 Uart.c

\ Cantuslib \ Uart.c

CANTUS®] UARTe] ¥+ 2] 213 7} Ring_buffer7} & = <] 21
SDKol| 4] A &3} ApplicationS Evaluation Board®ll 2= Debug& © & UART 7H o] A A o] it}

\ Cantuslib \ Cantus_lib_config.h

CantuslibZ Buildsl 7] 93t st A4 o & UARTS #&E ¥ 1S t}&3} o] A &) Etkt}

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

Uart Config

/
/[#define UARTO_ENABLE
/[#define UART1_ENABLE
/#define UART2_ENABLE
/#define UART3_ENABLE
/#define UART4_ENABLE
/#define UART5_ENABLE
/#define UART6_ENABLE
#define UART7_ENABLE

#define UART_BUF_SIZE 512

#define CONFIG_UART_RX_INTERRUPT

I1#define CONFIG_UART_TX_INTERRUPT

#define DEBUG_CHANNEL 7

#define CONFIG_DEBUGPRINTF_ENABLE //debugprintf funcion , if enabled, 1kbyte need

B DEBUG_CHANNEL
debugstring() &<~} debugprintf() €<~2] == Channel.

B CONFIG_UART_RX_ |NTERRUPT
o] Bxo] Ao H W vart.col A A1 Interrupt2 2] 3}7] ¢l Ring_buffer7} 4 o] = 1 520l 4] 4241
InterruptE A 2] & = A E=F Complle =

Aol ¥ %] ¢ o Ring_bufferE AF-83}% g3 UART Channel Receiver Buffer Registerit AF-8 3} 5
Compile gt}

ol

AHEAL7Y o] 8- w2 A & UART Applications: A1 2H8k 4 9- 91 o] Ao g 54

b .

Advanced Digital Chips Inc. 15
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St SRR

4 Point This Note
B CANTUS9] UART Registerol] #3442 UartConfig() &5 &
=]

CANTUS®] UART A7 A \ Cantuslib \ Cantus_lib_config.h

LR 49 A el of whuk.

p
&

CANTUS®] UART®] #3& ]-8- CANTUS Datasheet 13 UART = 3t
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