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1 Summary
0| 2A= CANTUS?| UARTQ|| CH3t Application NoteO| L.

CANTUSE E2I1F0| 2/2A10| 7}53t 16BytesQ| FIFO7} ZsHEl 84| UARTZ 7}X| 2 QICh FIFO Mode=
MERMOZ A% £ OO0, UARTE £AlAMEj(Receiver Line Status), #=Al(Received Data Available),

£ A 75 (Transmit Holding Empty) Of| [C2F Core0f| Interrupt RequestE 2 AE S

f

0] 2AM &= CANTUSS| UARTZ DataE &/=215}7|

rot
oz
IE
mjo
rot

7|2 shc}.

10

CANTUSS| UART= CANTUS Datasheet ‘13 UART’ & &t X 6|2t

-
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2 UART Initialize
2.1 Register Set

CANTUSS| UARTE £/2 A0 2 AFRS}7| 3 A CHS I} 22 2 A 2 RegisterS A X 8L},

—

121 2-1 UART Initialize Register Set

(" D

v

Write PAFX

Write UXLC

Write UXDLL

Write UXDLM

Write UXLC

v

Write UXFC

Write UXIE

e
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= Port@| Pin2 UARTZ AFE23d}7| 8| ‘000’2 £2C}. PortQ| Pin2| Alternation2 S bit(2)0] A=

o
we R 47 L

H 2-1 Port Alternate Function 4 Register

_ 1% 2" 3 4™(default)
Group Index Pin
00 01 10 11

0 26 TX[0] 12S_SDO P4.0

1 27 RX[0] 12S_SDI P4.1

2 28 TX[1] SPI_MOSI | SDCD_DATA[3] P4.2

PAF4 3 29 RX[1] SPI_MISO | SDCD_DATA[2] P4.3
0x80020030 4 30 TX[2] SPI_SCK SDCD_CLK P4.4
5 31 RX[2] SDCD_CMD P4.5

6 32 TX[3] TWI_SCL P4.6

7 33 RX[3] TWI_SDA P4.7

UxLC (UART Channel Line Control Register)

Parity, Stop bit, Data lengthS A4 SICt £S5 UXDLL/DLME HA7H3H7| 2|4l DLABE ‘I E MO, 8 =
HEE A| “0b’ 2 M OF SHL}.

H 2-2 UART Channel Line Control Register (UXLC)

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

DLABO| “1” & [If}, Divisor Latch Registers2|
Read/Write2} FIFO Control Register2| Read 7} 7} SIC}.
6 RW | SB: Set Break 0

SB7t«“1” & I, Serial Data Outputj| Logic “0” 0|
EZ S EICE SB= L& Transmitter LogicOf = S&S
0| X|X| o0, EHX] Serial Outputdj| Bt H3FS O] XILC},
5 RW | SP: Stick Parity 0
0 : Disables Stick Parity
1:PEN, EPS, SP7} “1”¢! [If}, Parity Bit “0”

PEN, SP7} “170| 11, EPSZ} “0” 2 [, 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(2t2F, WLS Bit0f| A{ 5 Bits/Character&
MEHDHCIMH 1.5 Stop bits 2 2 =LC}.)
1:0 RW | WLS : Word Length Select 00
00 : 5 Bits/Character 01 : 6 Bits/Character
10 : 7 Bits/Character 11 : 8 Bits/Character

8 AN_O0005B_UART Advanced Digital Chips Inc.
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UxDLL (UART Channel Divisor Latch LSB Register)

UART Divisor Latch ValueQ| 51| 8bit 4f 2 2 UART Baud Rate£ A7 St}

H 2-3 UART Channel Divisor latch LSB Register (UxDLL)

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

***x DLABZ} <17 & [} Access 7}=3}LC}.

UxDLM (UART Channel Divisor Latch MSB Register)

UART Divisor Latch Value2| 42| 8bit 42 2 UART Baud RateS A StC}.

H 2-4 UART Channel Divisor Latch MSB Register (UXDLM)

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

*xx DLABZ} “1” [ Access 7S &}Ct.
UART Baud Rate
UARTO| Baud Rate= Of2}je} 2 & Al =L}

UART Baud Rate =f"¢
16 x UDL

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

H 2-5 UART Baud Rate

focik (MH2) 1.024 2048 | 56448 | 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(%) : : 2.08 2.08 0.16 0.16
xok ERR 0] 2.2% 0| AHOf A= UART SXt0| OFY NS B 8+ 4 gir},
fPCLK
APBY 0 22 &|= ClockO|C}. CANTUS Datasheet ‘4 CLOCKS AND POWER MANAGEMENT S %=
stat.
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UxFC (UART Channel FIFO Control Register)

FIFO Mode®j| M Receiver FIFO Trigger LevelS AM3IH, Q0 2t FIFOE AF2SHX| @1, 16450 UART
ModeZ 7St

H 2-6 UART Channel FIFO Control Register (UXFC)

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 11:14 Byte
5:3 R Reserved -
2 RW | XFR : XMIT FIFO Reset 0
XFRZ}«1” & [f, XMIT FIFO Li{e| 2 = H|O|H &=
Reset =IC}. Z12{L} Shift Register L} 2| 0| O| E{ = Reset
T|X| Q=L
1 RW | RFR: RCVR FIFO Reset 0
RFRZ} “1” & [}, RCVR FIFO L{o| 2= O|O|H =
Reset =IC}, Z12{L} Shift Register L} 2| 0| O| E{ = Reset
T|X| Qf=CF
0 RW | FIFOEN : FIFO Enable Bit 0
0: 16450 UART Mode 1 : Enables FIFO

*** DLABZ} “0” Q! [ = Write Mode 0|11, DLABZ} “1” & [If = Read Mode O|C}.

UxXIE (UART Channel Interrupt Enable Register)

UART InterruptE A3}7| {8 A UXIEE A SHCt.

H 2-7 UART Channel Interrupt Enable Register (UXIE)

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

10
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2.2 Function Set

OF2f.= CANTUSS| Port 42| 0, 1 Pin& UART TX/RXE A& st1, UART= None Parity, 1 Stop bit, 8 bits/Character 2
A &3k 0f 0| Ct. APB Clock 48MHz0f| A{ 115200 BpsO| L}

// #define UART_FIFO_USE
// #define UART_INTERRUPT_ENABLE
void UARTO_ISR(void)
{
}
main()
{
*R_PAF4 = F_PAF4 @ TX0 | F_PAF4_1 RX0;
*R_UOLC = F_ULC_DLAB | F_ULC_WLS_8;
*R_UODLL = @oxla;
*R_UODLM = 0;
*R_UOLC &= ~(F_ULC_DLAB);
#ifdef UART_FIFO_USE
*R_UQFC = F_UFC_XFR | F_UFC_RFR | F_UFC_FIFOEN;
#else
*R_UOFC = F_UFC_XFR | F_UFC_RFR;
#endif
#ifdef UART_INTERRUPT_ENABLE
*R_UQIE = (F_UIE_RLSIEN | F_UIE_THEIEN | F_UIE_RDAIEN);
setinterrupt (INTNUM_UARTO, UARTO_ISR);
EnableInterrupt(INTNUM_UARTO, TRUE);
#else
*R_UQIE &= ~(F_UIE_RLSIEN | F_UIE_THEIEN | F_UIE_RDAIEN);
#endif
}

*R_PAF4

Port Alternate Function Register= SDK/include/CANTUS/paf.h0j|

#define R_PAF4 ((volatile unsigned int*)0x80020030)
#define F_PAF4_0_TX0 (0<<0)
#define F_PAF4_1_RXO0 (0<<2)

2 Fo|%|0f ALt
» O 7| M= Port Alternate Function Register 40{| F_PAF4 0 _TX0, F PAF4 1 RX0E Cj &35t Port 49| 0HHE
TX0Z 18 E RX0Z MH™HSIC}

Advanced Digital Chips Inc. AN_O0005B_UART 11
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*R_UOLC

UART Channel Line Control Register= SDK/include/CANTUS/uart.h0j|

#define R_UOLC ((volatile unsigned int*)0x8002140C)
#define F_ULC_DLAB (1<<7)
#define F_ULC_WLS 8 (3<<0)

2 9|0 ALt

» Oj7|ME= UART Channel Line Control Registerdf (F_ULC_DLAB | F_ULC_WLS_8)S CH¥slH
R_UODLLIt R_UODLMO| B2 7tsEE A3, UARTE None Parity, 1 Stop bit, 8 bits/Character2 A7
SHC R_UODLLI} R_UODLMO| 20| ZLtH R_UOLCS| DLABEZ 02 MOf 0| R_UOFC, R_UOIE,
R_UOII, R_UORB, R_UOTHO| & 2% 4= UL}

*R_UODLL

UART Channel Divisor Latch LSB Register= SDK/include/CANTUS/uart.h0j|

#define R_UODLL ((volatile unsigned int*)0x80021400)

2 Zo|%|0f ULt
» 0] 7| A= UART Channel Divisor Latch LSB Register0| UART Baud Rate 8-S 2|St UDL2| 5} 8 hitsE
2o}

*R_UODLM
UART Channel Divisor Latch MSB Register= SDK/include/CANTUS/uart.h0j|
#define R_UODLM ((volatile unsigned int*)0x80021404)

2 Fol=|of ULt
» O§7|A= UART Channel Divisor Latch MSB Registerdj] UART Baud Rate S 2|5t UDLS| A 8

bits& £2LC}.

*R_UOFC

UART Channel FIFO Control Register= SDK/include/CANTUS/uart.h0j|

#define R_UART_FC7 ((volatile unsigned int*)0x80021408)

#define F_UFC_XFR (1<<2)
#define F_UFC_RFR (1<< 1)
#define F_UFC_FIFOEN (1<< 0)

2 "o|E|o LCt.
» 0]7|M= UART Channel FIFO Control Register0j (F_UFC_XFR | F_UFC_RFR | F_UFC_FIFOEN)Z
CH /840 RCVR FIFOQ} XMIT FIFOZ ResetA|7| 2 FIFO Enable Mode 2 A4 & S+t

12
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*R_UOIE

UART Channel Interrupt Enable Register= SDK/include/CANTUS/uart.h0j|

#define R_UOIE ((volatile unsigned int*)0x80021404)

#define F_UIE_RLSIEN (1<<2)
#define F_UIE_THEIEN (1<<1)
#define F_UIE_RDAIEN (1<<0)

Z &[0 ALt

» 07| M= UART Channel Interrupt Enable Register0f| (F_UIE_RLSIEN | F_UIE_THEIEN | F_UIE_RDAIEN)
£ [ ¥3StA Receiver Line Status Interrupt, Transmitter Holding Empty Interrupt, Received Data Available
InterruptE Enable2 AMSI7{L} ~(F_UIE_RLSIEN | F_UIE_THEIEN | F_UIE_RDAIEN)E CHQ st

Disable2 A ™ 3tCE UART Interrupt7 A8 UxIIE 210 Interrupt TypeS THEHSE 2= QICH
p ptlyp

setinterrupt()

setinterrupt()= SDK/include/CANTUS /interrupt.hOf|

BOOL setinterrupt(INTERRUPT_TYPE intnum, void (*fp)());
= AL A,
SDK/Library/interrupt.coj|

BOOL setinterrupt (INTERRUPT_TYPE intnum, void (*fp)())

{
if (intnum >= INTNUM_MAX)
return FALSE;
UserVector_table[intnum]=fp;
return TRUE;
}

2 "o|E|¢ Lt
> interruptO| 2+ = L 22 AN_2004_INTERRUPTZ X &}a}.

Advanced Digital Chips Inc. AN_O0005B_UART 13
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Enablelnterrupt()

Enablelnterrupt()-= SDK/include/CANTUS/interrupt.hOf|

void Enablelnterrupt(INTERRUPT_TYPE num, BOOL b);
2 MR A,
SDK/Library/interrupt.coj|

void Enablelnterrupt(INTERRUPT_TYPE num, BOOL b)

{
CRITICAL_ENTER();
if ('b) //disable
*R_INTEN &= (~(1 << hum));
*R_INTMASKCLR |= (1 << num);
}
else
*R_INTMASKSET = (1 << num);
*R_INTEN |= (1 << num);
}
CRITICAL_EXIT();
}

2 Zolx|0] Lt
> interruptO| 2+ =l L 22 AN_1004_INTERRUPTZ X &iC}.
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3 UART Transmit
3.1 Register Set

CANTUSS| UART F&2 UxLSS| THREZ} Set |0 b

AEHO| A, UXTHO|| DataE £ 2ZM O|F 0| ZICtH
UXIE.THEIENO| AH |0 QCIH InterruptE A2 4= QICt 0| &

ER
%/ 2t Registerd’d-2 Ct=1F 2 CH

rir

2l 3-1 UART Data Transmission Register Set

(o D (o D

Read UxLS Read UXLS

Write UXTH Write UXTH
l

Read UxLS

Read INTPEND

== UARTXx Vector

( END ) Write UXTH

Write PENDCLR

o
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UxLS (UART Channel Line Status Register)

UXLSZ 210{ UARTO| AME{ S mHekatc),

THRE+= FIFO Mode?} Ot AL THRO| Data?f TSRZ M&E| 0| H|O Y2 2|0| StCt THREZ} SetT|
QS [ &A1 DataE UXTHO|| £2Ct. FIFO ModeO| Al = Transmitter FIFOQ| OrX| 2t Data?} TSRZ &4 N
H|0f ASS LIEHHTE

TEMP= FIFO ModeZt Ot 42 THRS| Data”Zt TSR Soff A CH 80| 541 |0 THRIF TSRO| H|O JS=
LIEFHCE FIFO ModeOj| M= Transmitter FIFO2| DataZt TSR Sl 2 CHEHOf| &4 &[0 Transmitter FIFORF
TSRO| H|Of ASS LHEFHCE

UxTH (UART Channel Transmitter Holding Register)

UARTZ &% DataE £2C FIFO EnableO|® Transmitter FIFOO| MX|H, O| Data= TSRE Soll M&
g},
UART M0 InterruptE AF2E A2, Interrupt Request?} 2 A SHEH FIFO Size2HE UxXTHO| M&E Datas
Lt

H 3-1 UART Channel Transmitter Holding Register (UXTH)

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

*** DLABZ} “0” [} Access 7HSS}C}.

16
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H 3-2 UART Channel Line Status Register (UXLS)

Bit R/W Description Default Value
31:8 R Reserved. -
7 R EIRF : Error in RCVR FIFO 0

FIFO 2 =7} obd 7 9- EIRFi= &2 “07°] t}. FIFO
R Zof| A EIRFE= RCVR FIFO Wl o A OE, PE, FE, Bl &
o syl «“170] A =M, “170] "} EIRF=
7ok FIFO el 4421 of 217} glebHd, LSR
A A 2~H & 2] 1S w] Clear(*0”)% U}
6 R TEMP : Transmitter Empty 1
FIFO 2.=7} o} -9 TEMP+= Transmitter Holding
Register (THR) <} Transmitter Shift Register(TSR)©] &5
Empty o] “170] Et} THR B+ TSRl ©l o] € 7}
9l o Clear¥lt}. FIFO .= o A =, TEMP+=
Transmitter FIFO$} TSRo] E.5 Emptyd uff «17o] F T},
5 R THRE : Transmitter Holding Register Empty 1
FIFO 2 =7} o} 7 §- THRE:= THR2] dlo] ] 7}
TSRZ %% = o] Empty7} = 18w «“17¢] =,
THR AES A8 A 2% tlo]HE & =+ At FIFO
o A<= Transmit FIFO7} Emptyd W] THREZ} “179]
w1, & o] = 3}1}2] Byte#} = Transmit FIFOo] 4 =]
Clear¥ t}. RFSF THRE interrupt(ETHREI) 7} “170] a1
THREZ} “170] 2} Interrupt”} 2 A &+},
4 R BINT : Break Interrupt 0
c A EE 9 dlol B 7} Full-word A5 A7 5o
“0”d ] BI= “17°] F T} Full-word 71 A] 7+ Start
Data, Parity 22 32 Stop H| E A%< 913k A A A7+
ofm] gt FIFO R0 A o] of 2]:= FIFO W 9] 74219
Byteol] % &% ™, BI7} A 315 vl FIFOO) &= “070]
Mz} CPUZ} LSRE 8191 & ul Clear ¥t}
3 R FERR : Framing Error 0
FE= A5 = o9 vlo|H7F Fa3% Stop FIEE
YA A] ¥ kS wf «“170] FTE FIFO K=o 4] o] o ] +=
FIFO W] 2] Z}7}e] Byteoll 4-8-%th. CPU7} LSRS ¢
< | Clear ¥t}
2 R PERR : Parity Error 0
PE= F41¥ = & ol 7} LCR gl %] 2= H o] 2] 3|
A e Parity H] E &} 4] &5 uf “170] ¥t} FIFO
R0 A o] o 2= FIFO W] Z}7}¢] Byteol]
% &}t CPUZE LSRE ¢1¢] & f Clear ® T}
1 R OERR : Overrun Error 0
OE=, FIFO =7} o}d -9, RBR W &] Hlo|EH &
o177 Aol A 28 dlolE7F A3 A5 «170] "},
FIFO 2=l A= FIFO7} Full % e ol 4] Receiver Shift
Register(RSR)°ll A 2% Full-word7} £ 0] $£5- uf “170]
At} o] 49 RSRE A 2-& tlo|E & A& 72l o]
HARE FIFOZ %2 X &=t} CPUZ} LSRS
¢} o] & w Clear ¥t}
0 R DRDY : Data Ready 0
DR =415 o] €] 7} RBR H4= FIFO % 5 & vl
“170] ¥t} RBR 51 FIFO U] 2] B& do]E 7} CPU9
o]3) ¢}3] A5 ) Clear¥l t}.

Advanced Digital Chips Inc. AN_0005B_UART 17
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INTPEND (Interrupt Pending Register)

INTENO]| &M=l Interrupt VectorQ| Interrupt EventE 7| S 3t}

H 3-3 Interrupt Pending Register (INTPEND)

Bit R/W Description Default Value
31 R Vector No. 0x3F Interrupt Pending bit -
30 R Vector No. Ox3E Interrupt Pending bit -
29 R Vector No. 0x3D Interrupt Pending bit -
28 R Vector No. 0x3C Interrupt Pending bit -
27 R Vector No. 0x3B Interrupt Pending bit -
26 R Vector No. 0x3A Interrupt Pending bit -
25 R Vector No. 0x39 Interrupt Pending bit -
24 R Vector No. 0x38 Interrupt Pending bit -
23 R Vector No. 0x37 Interrupt Pending bit -
22 R Vector No. 0x36 Interrupt Pending bit -
21 R Vector No. 0x35 Interrupt Pending bit -
20 R Vector No. 0x34 Interrupt Pending bit -
19 R Vector No. 0x33 Interrupt Pending bit -
18 R Vector No. 0x32 Interrupt Pending bit -
17 R Vector No. 0x31 Interrupt Pending bit -
16 R Vector No. 0x30 Interrupt Pending bit -
15 R Vector No. Ox2F Interrupt Pending bit -
14 R Vector No. 0x2E Interrupt Pending bit -
13 R Vector No. 0x2D Interrupt Pending bit -
12 R Vector No. 0x2C Interrupt Pending bit -
11 R Vector No. 0x2B Interrupt Pending bit -
10 R Vector No. 0x2A Interrupt Pending bit -
9 R Vector No. 0x29 Interrupt Pending bit -
8 R Vector No. 0x28 Interrupt Pending bit -
7 R Vector No. 0x27 Interrupt Pending bit -
6 R Vector No. 0x26 Interrupt Pending bit -
5 R Vector No. 0x25 Interrupt Pending bit -
4 R Vector No. 0x24 Interrupt Pending bit -
3 R Vector No. 0x23 Interrupt Pending bit -
2 R Vector No. 0x22 Interrupt Pending bit -
1 R Vector No. 0x21 Interrupt Pending bit -
0 R Vector No. 0x20 Interrupt Pending bit -

*** Interrupt Pending Register2| 2+ H{E Q| g2 8l I HE 7} LHAlsI R S-S LIEFHCY.
Interrupt Pending Register2| 4f2 Interrupt Pending Clear 2{| X| A E{0f| 2|3} Clear=IC}.

et o 2 ST InterruptZ7} 22 [f ClearstC}.

18 AN_0005B_UART Advanced Digital Chips Inc.
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PENDCLR (Interrupt Pending Clear Register)

Interrupt Vector Numbergf 2 2 Writest0| INTPENDS| EventE Clear$tCt. INTPENDE ClearstX| Qo™

O| A+ Core0f| Interrupt RequestE 2 A1 SFX| =L}

H 3-4 Interrupt Pending Register (PENDCLR)

Bit R/IW Description Default Value
31:8 R Reserved -
7:0 W Interrupt Pending Register Clear Value OxFF
(0x20 ~ Ox3F)

*** Interrupt Pending RegisterE Clear 17| 2|3 M= Interrupt Vector No. Zf S & Write $tC}.

Advanced Digital Chips Inc. AN_O0005B_UART 19
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3.2 Function Set 1

Ol2f= UART Data M<0| 0|O|C}. UOLS.THREZ} SetT|® UOTHO| M<£3H DataZ 22C} Data M<0| 2tz ™
UOLS.TEMP7} Set=I C}.

// #define UART_FIFO_USE

main()

{
*R_PAF4 = F_PAF4 @ TX0 | F_PAF4_1 RX0;
*R_UOLC = F_ULC_DLAB | F_ULC_WLS_8;

*R_UODLL = oxla;
*R_UODLM = 0;
*R_UOLC &= ~(F_ULC_DLAB);

#ifdef UART_FIFO_USE

*R_UBFC = F_UFC_XFR | F_UFC_RFR | F_UFC_FIFOEN;
#else

*R_UOFC = F_UFC_XFR | F_UFC_RFR;

#endif

*R_UOIE &= ~(F_UIE_RLSIEN | F_UIE_THEIEN | F_UIE_RDAIEN);

U8 uart_data_tx[] = {"ABCDEFGHIJKLMNOPQRSTUVWXYZ\r\n"};
U32 i=0,j;
U32 data_tx_length;

while(1)
{
if(*R_UOLS & F_ULS_THRE)
{
#ifdef UART_FIFO _USE
if(sizeof(uart_data_tx) < UART_FIFO_DEPTH)

{
for(i=0;i<sizeof(uart_data_tx);i++)
{
*R_UOTH = uart_data_tx[i];
}
while(!(*R_UOLS & F_ULS_TEMP));
}
else
{
data_tx_length = sizeof(uart_data_tx);
i=0;
do

if(data_tx_length > UART_FIFO_DEPTH)
! for(j=0;j<UART_FIFO_DEPTH;j++)
¢ *R_UOTH = uart_data_tx[i++];
gata_tx_length -= UART_FIFO_DEPTH;

}

else
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{
for(j=0;j<data_tx_length;j++)
{
*R_UOTH = uart_data_tx[i++];
}
data_tx_length = 0;
}
while(!(*R_UOLS & F_ULS_TEMP));
}while(data_tx_length!=0);
}
#else
// 16450 UART Mode
i=0;
do
{
*R_UOTH = uart_data_tx[i++];
while(!(*R_UOLS & F_ULS_TEMP));
}while(i<sizeof(uart_data_tx));
#endif
delayms(500);

}
}
}
*R_UOLS
UART Channel Line Status Register= SDK/include/CANTUS/uart.h0j|

#define R_UOLS ((volatile unsigned int*)0x80021414)
#define F_ULS_THRE (1<<5)
#define F_ULS_TEMP (1<<6)

= &[0 AL}
» 07| A= R_UOLSE F_ULS THRE®} H| 15} Transmitter Holding Register Empty & [} ™ &%t Data
M F _ULS_TEMPR} H| &40 Transmitter Empty 2 W77k X| 7| Ct2ICt

i

*R_UOTH
UART Channel Transmitter Holding Register= SDK/include/CANTUS/uart.h0j|
#define R_UOTH ((volatile unsigned int*)0x80021400)

2 Fo|%|0f ALt
» 07| = R_UOTHO| &g DataE £2Ct. FIFO Enable ModeO| A= FIFO Size@t2 DataE #2Ct.
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3.3 Function Set 2

Ot2i+& InterruptE A% UART Data M&2| 0f|O|Ct. UOLS.THREZ} Setk|H UART InterruptE Enabled}tO] Interrupt
Request”} ZHA# S UOTHO|| M43 DataZ 2L}

// #define UART_FIFO_USE

volatile U8 uart_data_tx[] = {"ABCDEFGHIJKLMNOPQRSTUVWXYZ\r\n"};
volatile U32 i=0,7];

volatile U32 data_tx_length;

void UARTO_ISR()
{
U32 status;
status = (*R_UOII & F_UII _INTID);

if((F_UII_INTID_THR & status) == F_UII_INTID_THR )
{
#ifdef UART_FIFO_USE
if(sizeof(uart_data_tx) < UART_FIFO_DEPTH)
{
for(i=0;i<sizeof(uart_data_tx);i++)
{
*R_UOTH = uart_data_tx[i];
}
}

else

{
if(data_tx_length > UART_FIFO_DEPTH)

{
for(j=0;j<UART_FIFO_DEPTH;j++)

*R_UOTH = uart_data_tx[i++];
¥
data_tx_length -= UART_FIFO_DEPTH;
}

else

{
for(j=0;j<data_tx_length;j++)

*R_UOTH = uart_data_tx[i++];
}
data_tx_length = 0;
EnableInterrupt(INTNUM_UART®O, FALSE);
}
}

#else
*R_UOTH = uart_data_tx[i++];
if(i==sizeof(uart_data_tx))
{
i=0;
EnableInterrupt (INTNUM_UARTO,FALSE);

}
#endif
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main()

{
*R_PAF4 = F_PAF4_@ TX@ | F_PAF4_1_RX®;

*R_UOLC = F_ULC_DLAB | F_ULC_WLS_8;
*R_UODLL = oxla;

*R_UGDLM = 0;

*R_UBLC &= ~(F_ULC_DLAB);

#1ifdef UART_FIFO_USE

*R_UOFC = F_UFC_XFR | F_UFC_RFR | F_UFC_FIFOEN;
#else

*R_UOFC = F_UFC_XFR | F_UFC_RFR;

#endif

*R_UQIE = (F_UIE_RLSIEN | F_UIE_THEIEN);
setinterrupt (INTNUM_UARTO, UARTO_ISR);

while(1)
{
if(*R_UOLS & F_ULS_THRE)
{
#ifdef UART_FIFO_USE
i=0;

data_tx_length = sizeof(uart_data_tx);
EnableInterrupt (INTNUM_UARTO, TRUE);
#else

// 16450 UART Mode

i=0;

EnableInterrupt (INTNUM_UARTO, TRUE);
#endif

}

*R_UOII

UART Channel Interrupt Identification Register—= SDK/include/CANTUS/uart.hOf|

#define R_UOII ((volatile unsigned int*)0x80021408)
#define F_UII_INTID (15<<0)
#define F_UII_INTID_THR (2<<0)

2 Folx|of Lt
» O7|M= R_UOHE F_UILINTID _THRZ H|W3t| Transmitter Holding Register Empty & O M43t
DatagE £2C}.

FIFO EnableO| ™ Transmitter FIFOO]| A X| O, FIFO Size@t2 UxTHO|| M4 & DataZ

r3

Ct
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4 UART Receive
4.1 Register Set

CANTUSO| UART Data 2Al2 UxLSO| DRDY7} Set £|0f Q= AMEJOjA{, UXRBE 2oz M O|20f ZILC}.

= o =
UXIE.RDAIENO| M™E T|0{ QULCIH InterruptS A& 2= QUL O| & 2|3t Registerd H 2 CH2 1 ZHCt

12l 4-1 UART Data Receiving Register Set

(o D (o D

<

Read UxLS Read INTPEND

== UARTX Vector

Read UxRB Read UxRB

( END ) Write PENDCLR
( END )

UXLS (UART Channel Line Status Register)

UXLSZ 2/0f UART| AEHS EHCHtCH
DRDYE= £=AlEl G O0|E 7} UxRBO| /U=SS 2|O0|3tCt FIFO modeO| A= Receiver FIFOS| 2= Datag

Q| © ™ Clear =ILC}.

UxRB (UART Channel Receiver Buffer Register)

UARTZ #=Al3t DataE 21 =C}. FIFO EnableO|™ Receiver FIFOO| A A T/, UXLS.DRDY 7} ClearE!
H7tX] A =L
H 4-1 UART Channel Receiver Buffer Register (UxRB)
Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R Receive Buffer Data -

*xx DLABZ} “0” 2 [} Access 7Hs &}CF.
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4.2 Function Set 1

OF2j= UART Data 2=A19| 0§ 0| C}. UXLS.DRDY 7} Setz| H UxRBZ 2l=C}.

// #define UART_FIFO_USE

main()

{
*R_PAF4 = F_PAF4 0 TX0 | F_PAF4_1 RX0;
*R_UOLC = F_ULC_DLAB | F_ULC_WLS_8;

*R_UODLL = oxla;
*R_UGDLM = 0;
*R_UOLC &= ~(F_ULC_DLAB);

#ifdef UART_FIFO_USE

*R_UBFC = F_UFC_XFR | F_UFC_RFR | F_UFC_FIFOEN;
#else

*R_UOFC = F_UFC_XFR | F_UFC_RFR;

#endif

*R_UOIE &= ~(F_UIE_RLSIEN | F_UIE_THEIEN | F_UIE_RDAIEN);

U8 uart_data_rx[255];
U8 uart_data_rx_Wptr;
U8 uart_data_rx_Rptr;

while(1)
{
if(*R_UOLS & F_ULS_DRDY)
{
#ifdef UART_FIFO _USE
uart_data_rx_Wptr=0;
uart_data_rx_Rptr=0;
do
{
uart_data_rx[uart_data_rx_Wptr++] = *R_UORB;
}while(*R_UOLS & F_ULS_DRDY);

if(*R_UOLS & F_ULS_THRE)
{
do
{
*R_UOTH = uart_data_rx[uart_data_rx_Rptr++];
while(!(*R_UOLS & F_ULS_TEMP));
}while(uart_data_rx_Rptr<uart_data_rx_Wptr);
}

#else
// 16450 UART Mode
uart_data_rx[@] = *R_UORB;

if(*R_UOLS & F_ULS_THRE)
{
*R_UOTH = uart_data_rx[0];

while(!(*R_UOLS & F_ULS_TEMP));
)s
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#endif

}
}

UART Channel Line Status Register—= SDK/include/CANTUS/uart.h0j|

#define R_UOLS ((volatile unsigned int*)0x80021414)
#define F_ULS_DRDY (1<<0)

2 Zo|%|0f ULt
» Of 7| A= UART Channel Line Status RegisterS F_ULS _DRDY @} H| w5} O Data Ready 9! X| ZHERSHCY

*R_UORB

UART Channel Receiver Buffer Register= SDK/include/CANTUS/uart.hO|
#define R_UORB ((volatile unsigned int*)0x80021400)

2 "o|E|of Lt
» O{7|M= UART Channel Receiver Buffer Registerdj] ==4l=l DataE &|=Cf. FIFO EnableO|H™
UXLS.DRDY 7} 0(b)7} E! {7} X| DataZ QI-=Lt.
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4.3 Function Set 2

Ot = InterruptS A2 SH UART Data 2=412| 0f| O| C}. Interrupt RequestZ} 241 &1 UORB

i

no
rir

// #define UART_FIFO_USE
volatile U8 uart_data_rx[255];
volatile U8 uart_data_rx_Wptr=0;
volatile U8 uart_data_rx_Rptr=0;

void UARTO_ISR()
{
U32 status;
status = (*R_UOII & F_UII INTID);

if((F_UII_INTID _RDA & status) == F_UII_INTID RDA )
{
#ifdef UART_FIFO_USE
do
{
uart_data_rx[uart_data_rx_Wptr++] = *R_UORB;
}while(*R_UOLS & F_ULS_DRDY);
#else
// 16450 UART Mode
uart_data_rx[uart_data_rx_Wptr++] = *R_UORB;
#endif
}
}
main()

{
*R_PAF4 = F_PAF4_ @ TX® | F_PAF4_1_RX®;

*R_UOLC = F_ULC_DLAB | F_ULC_WLS_8;
*R_UODLL = oxla;

*R_UGDLM = 0;

*R_UOLC &= ~(F_ULC_DLAB);

#ifdef UART_FIFO_USE

*R_UOFC = F_UFC_XFR | F_UFC_RFR | F_UFC_FIFOEN;
#else

*R_UGFC = F_UFC_XFR | F_UFC_RFR;

#endif

*R_UQIE = (F_UIE_RLSIEN | F_UIE_RDAIEN);
setinterrupt (INTNUM_UARTO, UARTO_ISR);
EnableInterrupt(INTNUM_UARTO, TRUE);

while(1)
{
if(*R_UOLS & F_ULS_THRE)
{
while(uart_data_rx_Rptr!=uart_data_rx_Wptr)
{
*R_UOTH = uart_data_rx[uart_data_rx_Rptr++];
while(!(*R_UOGLS & F_ULS_TEMP));
}
¥
}

Advanced Digital Chips Inc. AN_0005B_UART
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}
*R_UOII

UART Channel Interrupt Identification Register= SDK/include/CANTUS/uart.hOj|

#define R_UOII ((volatile unsigned int*)0x80021408)
#define F_UII_INTID (15<<0)
#define F_UII_INTID_RDA (4<<0)

2 Fo|%|0f ULt
» 07| A= R_UOIE F_UII_INTID_RDA®} H| 5} Receiver Data Available! [ff =A%l Datags | =LC}.

*R_UORB

» 07| M= UART Interrupt RequestZ} 2f48SFH UART Channel Receiver Buffer Register0f| £=4I=l DataS
9l=C}. FIFO EnableO| 3 UXLS.DRDY 7} 0(b) 7} ! {7} X| DataE Ql+=C}.
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