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1.1 REER

7T48 Linux A#&H UART EapVEONERE, 7 UART is@NERERHESE,

1.2 1ERAE

2]

® 1-1: AR

PR VAT IREHZ ¢

D1-H Linux-5.4 sunxi-uart.c

1.3 fHXAZ

UART IRzh. RN BT &/EEF AR,
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2.1 BIRINEETER

Linux A%, UART RERIEME 2-1 FiR, AR A=1PER:

Uart Core ea

Sunxi Uart Driver

2-1: Linux UART A& 4£HME

XI FF& UART #2099, BIERESE, thE Allwin-

ner SLIMAIER T
2. UART Core, 4 UART Fehigft 7 —E APL, SERI&EFRENAFEMZE,
3. TTY core, LI T WA TTY REMNEMAEE,

2.2 HRRNENEH

& 2-1: UART #RIRIEXAENA

Ri& fRFRI5 R
Sunxi & Allwinner B9—#&7%! SoC BH4F &

UART Universal Asynchronous Receiver/Transmitter, @R R & WA EH2S
Console #=#l&, Linux AZFATFREIAXEEMN TTY &F
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TTY TeleType/TeleTypewriters H—1E4E, FERIENEREITFN, WEZ
AT BN B TIR EENARmESE. TTY IREXREEEMNESE, SOUK
LIRS

2.3 IRISER TS

linux5.4

- drivers
|-- tty
| |-- serial
| |-- serial core.c
| | -- sunxi-uart.c
| |-- sunxi-uart.h
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RIRERE N 4B

3.1 kernel menuconfig ic&

£ longan TNEB R, #17./build.sh menuconfig(FE L 1T./build.sh config) FHNEEF
Rm, HIRUTSBIRE: B4, % Device Drivers ETUHNT—REE, SN TFEFIR:

{ W#Z menuconfig RZE

%1% Character devices, #NTRECE, SN FEFATR:
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& 3-2: A% menuconfig device drivers

%$% Serial drivers, #N T RELE

3-3: A% menuconfig Character drivers &
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i#%# SUNXI UART Controller 1 Console on SUNXI UART port &I, 1 TFEFR:

rmé4 4.9.191 Kernel Configuration

> Character devices = Serial drivers

wigate the menu. <Enter= selects submenus ---> (or empty submenus ----J. i 1ght letters are hotkeys. Pressing <Y> includes, =N= exclud
'sc> to exit, <?> for Help, =/> for Search. Legend: [*] built-in [ ] excluded <M> module = > module capable

=< = 8258/16550 and compatible serial support (NEW)
®#x Non-8250 serlal port support #¥

ARM AMBA PLO1O serial port support (NEW)
ARM_AMBA PLO11 serial port support (NEW)
Farly console using ARM semihosting (NEW)
M:X3108 support (NEW)

MiX318X support (NEW)

¥ilinx uvartlite serial port support (NEW)
SCCNXP serial port suppert (NEW)

SC16IS7xx serial support (NEW)

Altera JTAG UART support (NEW)

Altera UART support (NEW)

SPI protocol driver for Infineon 6x60 modem (EXPERIMENTAL) (NEW)
Cadence (X1linx Zyng) UART support (NEW)

ARC UART driver support (NEW)

= Freescale lpuart serial port support (NEW)

< = Conexant Digicolor CX92xxx USART serial port support (NEW)
|<&> SUNXI UART Controller (NEW)

[ ] SUNXI UART USE DMA (NEW)

[*] Console on SUNXI UART port (NEW)

[1 Enable sunxi earlycon. (NEW)

AALAMNANAAAMALAA—AA
L R A

3-4: W menuconfig sunxi uart B EH

WRFE UART %3 DMA &, A LFTH SUNXI UART USE DMA I

3.2 device tree JRSE TR R

o IGEMNHMELE EZ SoC FIEAREMBAAKE, XTF RISCV ME, REMNBREFEANANZE
RF: kernel/linux5.4/arch/riscv/boot/dts/sunxi/sun20iw1p1l.dtsi

o RKIGEM (board.dts) #&12: /device/config/chips/d1-h/configs/nezha/board.dts

device tree BFYRIBLEHXRZMWT .

board.dts
|------- sun20iwlpl.dtsi

3.2.1 device tree ¥ uart 1=H 2B RECE

linux-5.4 BBRREWT:

uart0: uart@5000000 {
compatible = "allwinner,sun50i-uart";
device type = "uart0";

reg = <0x0 0x05000000 0x0 O0x400>;
interrupts = <GIC SPI 0 IRQ TYPE LEVEL HIGH>;
sunxi,uart-fifosize = <64>;

IR © HiB2EREROBIRAR. RE—INF 6
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clocks = <&ccu CLK BUS UARTO>;
clock-names = "uart0";
resets = <&ccu RST BUS UARTO>;
pinctrl-names = "default", "sleep";
pinctrl-0 = <&uart0 pins a>;
pinctrl-1 = <&uart0 pins b>;

uart® port = <0>;
uart0 type = <2>;
dmas = <&dma 14>; /* 145R7<DRQ */
dma-names = "tx";
use dma = <0>; /*
*/
+i

/* REERNT */

/* &&Eresetiiy */

EARADMA Hlfeh, 0: AR, 1. REATX, 2: REARX, 3! BATX 5RX

7 Device Tree F3fE— UART THI2S#H1TEE, — UART THI2SXI N —1 UART Ts,
TERMMEXER, NTHE UART BB HPXHE— UART 5428, EEH Device

Tree 8 aliases TR RS —1 UART T =

e

BAE 7

%2, 80t aliases HEFim. RN

FRIEB “serial” MELRESHIETF, £ UART FohiZFH A LU of alias get id() ER#AIREX

SWHY UART ZHISH8MFHRS, MMEX2E— UART =H23.

3.2.2 board.dts {REEE

board.dts AFREEMREFEIKEEE, board.dts BEW R :

/device/config/chips/d1-h/configs/nezha/board.dts

£ board.dts FHERE = BR%E sun20iwlpl.dtsi FE, NESBFEUTESIN:

1. HREEMHNESR, board.dts WECEEESESE sun20iwlpl.dtsi FHERERES
2. board.dts EFEMNEMNER, KEMEIRLERR dtb XHH

uart 7 board.dts S EEC BT :

50Cc@02500000 {

&uart0 {

status = "okay";
I8
&uartl {

status = "okay";

};

3.2.3 uvart dma HEE

1. fERIZECE R #ITFF CONFIG SERIAL SUNXI DMA B&, i FEFfR:
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rm64 4.9.191 Kernel Configuration

= Character devices = Serial drivers

al d 5
wigate the menu. <Enter= selects submenus ---= (or empty submenus ----). ghligh letters are hotkeys. Pressing <v= includes, <N= exclud
'sc> to exit, =?= for Help, =/> for Search. Legend: [*] built-in [ ] excluded <M= module < = module capable

A
W

8250/16550 and compatible serial support (NEW)

=*x Non-8250 serlal port support #=*

ARM AMBA PLO1G serial port support (NEW)

ARM AMBA PLO11 serial pert support (NEW)

carly console using ARM semihosting (NEW)

M/X3100 support (NEW)

MAX318X support (NEW)

¥ilinx uartlite serial port support (NEW)

SCCNXP serial port suppert (NEW)

SC16ISTxx serial support (NEW)

Altera JTAG UART support (NEW)

Altera UART support (NEW)

SPI protocol driver for Infineon 6x6@ modem (EXPERIMENTAL) (NEW)

Cadence (Xilinx Zynq) UART support (NEW)

ARC UART driver suppoert (NEW)

Freescale lpuart serial port support (NEW)

Conexant Digicolor CX92xxx USART serial port support (NEW)

UNXT UART Controller (NEW)

SUNXI UART USE DMA (NEW)

Console on SUNXI UART port (NEW)
Enable sunxi earlycon. (NEW)

=
=
1
=
=
=
=
=
=
=
=
=
=
=
=

=
=
[
=
=
<
=
=
=
=
-
=
<
=
2
[
[
[

3-5: A% menuconfig sunxi uart EEE

2. EXN dts BEEEERA dma, 0 FFR:

linux-5.4 BEEWT:

uart0: uart@2500000 {

dmas = <&dma 14>; /+ V4% ~DRA” 55 EDMAERA XY */

dma-names = "tx";

use_dmad= <0>; /*ERXADMA AILfFH, 0: ABA, 1: RBATX, 2: REMARX, 3: BATX 5RX
&/
};

3.2.4 1EEHM uart }93¥TEN conole

REUTHRIN S RHETIRE

HB—. M board.dts FEEXINAE vart O (BE{EAFH console Y uart O) WEE,
ikstatusﬁaﬁiﬂgokay

&uartl {
pinctrl-names = "default", "sleep";
pinctrl-0 = <&uartl pins a>;
pinctrl-1 = <&uartl pins b>;
status = "okay"; /* WafRiZzuartB&EFEEE */
+;

SR BRAEERAN env.cfg X, SNTFFIR:

IR © HiB2EREROBIRAR. RE—INF 8
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console=ttyS1,115200

BiRA
ttySO <===> uart0
ttyS1l <===> uartl

\.\"‘Nea
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UART Eap=EMEm &S Ok E/dev/ttySx, NARNEARFER Linux RERIIREROYHR
73 7ERNE.

4.1 FTH/XHAEO

FES| A

#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <unistd.h>

B W N -

ERTRERX TR

1] int open(const char *pathname, int flags);
2| int close(int fd);

4.2 %/5&0O

B3| AR

1| #include <unistd.h>

[EFF e AR ARSI B BRI

1] ssize t read(int fd, void *buf, size t count);
2| ssize t write(int fd, const void *buf, size t count);

4.3 wEHRORE

FES| B

[terminos.h ]

ROBMEERER. BE(A. FIEA. REA. #iEEF, XBORHEOREFENZO, H0
BMERIEIELEH termios EXIAT:

IR © HiB2EREROBIRAR. RE—INF 10
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#define NCCS 19

struct termios {
tcflag t c iflag; /* input mode flags */
tcflag t c oflag; /* output mode flags */
tcflag t c cflag; /* control mode flags */
tcflag t c_lflag; /* local mode flags */
cc t c line; /* line discipline */
cc_t c cc[NCCS]T; /* control characters */

}i

Hip, termios EEREMRISMANEARARL linux EAFEEXE (AP A LEBInanis<E
)

[man tcsetattr

B OB MAAXRIEHEE O TRIR:

N/

4.3.1 tcgetattr

@?&Jﬁﬁ& int tcgetattr(int fd, struct termios *termios p);
B REEBEOIENE4.
o B

o fd, BMIRENXHEARR:
e termios p, ATAFRORBM4.

e IR[O]:

o EEIjJ; i&@ 0o
o 9&)”&) i&.@'l; éﬁtﬂﬁ{zki%i;ﬁgo

4.3.2 tcsetattr

° @ﬁ%&ﬁ%iﬂ; int tcsetattr(int fd, int optional actions, const struct termios *termios p);
o ER: RBEHRMIKEHNEM.
o B

o fd, EBMIRERIXHEIRRT,
e optional actions, ZARIEE+AREER.
e termios p, ERAERENE L,

o JX[O]:

L] EEIjJ: i}g@ Oo
o KM, 3R[O]-1, errno 444 E{FEIRES

WRINFE © HRB2ERRRNERAR. RE—IF 11
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(0 388
Hrh, optional_actions HIEY{ER:
TCSANOW: SIIBEI4EH.
TCSADRAIN: HaifviatHiESmEREER, BERTFENRTRHEXNSHK,
TCSAFLUSH: Huifyiaih3iRsemiEin, MRRANGHRETREEEEMSWES.

4.3.3 cfgetispeed
o 1EA: EREIGRORBMEFMNKTE,
o SH
e termios p, FEAEKREEBORBMLEE,
o IR[H]:

o ARIN, REIFAFER, BER—ATR, EXTE terminos.ho
o kMg, 3R[E]-1, errno A EAEEIRE,

4.3.4 cfgetospeed
o 1EA: REIGROREM Y EHBEE.,
o SH
e termios p, fERREFEEEOEEEM,
e 1R[E]:

o FIN, REPEYFR, BER—H%E, ENXE terminos.h, W 4.3.3
o KM, 3R[O-1, errno A4 BRI,

4.3.5 cfsetispeed
o A REBRNKIFEIEMEEEP,
o B

e termios p, {EMREEEORBMEMNEM,
e speed, FAFER, BUER 4.3.3,

e IR[O]:

[ ] EEIﬂy i&@ Oo
o KM, 3R[E]-1, errno A EAEEIRIE,

WRAFRE © BseEREROERAE. RE—TNF
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4.3.6 cfsetospeed
o 1FA: RERHRSRIIBMSEIFR,
o B

e termios p, ERAREERBORBMMNLE,
e speed, FFFEE, BVER 4.3.3.

e IR[O]:

° E‘ZIjJ’ i&@ 00
o K, 3R[El-1, errno A4 B{REEIREG

4.3.7 cfsetspeed
o EA: FAINZERANGLRFRIEELE PR,
o SE:

e termios p, ERAREERBORBMNLEM,
o speed, FHFER, BUER 4.3.3,
o JR[O]:

[ ] E‘ZIjJ; i}g@ Oo
e KK, 3R[E]-145 errno A EAEIRG

4.3.8 tcflush

o EA: BTRWHEANX. WIMARAXNEIE, EEFEBURTEE queue selectors
o B

o fd, BMIZHEHINHHERTT,
e queue selector, BETHIBAVIZIE,

e IR[O]:

[ ] EszjJ’ i}g@ Oo
o kMg, 3R[E]-1, errno A EAEEIRE,

(1 3588
8 queue_selector WEM{EE=1:
TCIFLUSH: BZHNE X EIEIE.
TCOFLUSH: EZiHmtlE X AIEIE,
TCIOFLUSH: RERBEZRNAHEFXHEIE.

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 13
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& R ST
It demo BEZITH—ITEROEE, ARMITXMNMEE, WRBMIEFDHRIIRERHITE, 8E
BFF. IRV REER R LIS B E
#include <stdio.h> /AT NGB E X/
#include <stdlib.h> /* IR EEETE X/
#include <unistd.h> /*Unix HRAEREE X */
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h> [ XXHIEEIE X */
#include <termios.h> /*PPSIX ZRUmiEHIEX*/
#include <errno.h> /*EEIRSEX*/
#include <string.h>
enum parameter type {
PT PROGRAM NAME = 0,
PT DEV_NAME,
PT CYCLE,
PT_NUM
+
#define DBG(stri oo L
do { \
_, __FUNCTION , LINE ); \
} while (
void usage(voi
{
printf("You s :
printf("\t select /dev/name] [Cycle Cnt]\n");
}
int OpenDev(char *name)
{
int fd = open(name, 0 RDWR ); //| 0 NOCTTY | O NDELAY
if (-1 == fd)
DBG("Can't Open(%s)!", name);
return fd;
}
/**
*@brief &BBRBERE
*@param fd R int FTASRONXXEGAR
*@param speed XA int BORE
*@return void
=
void set speed(int fd, int speed){
IAXPRE © HELERZRHBERAE. RE—TINF 14
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%%

int g

int status;

struct termios Opt = {0};

int speed arr[] = { B38400, B19200, B9600, B4800, B2400, B1200, B300,
B38400, B19200, B9600, B4800, B2400, B1200, B300, };

int name arr[] = {38400, 19200, 9600, 4800, 2400, 1200, 300, 38400,
19200, 9600, 4800, 2400, 1200, 300, };

tcgetattr(fd, &0pt);

for ( i= 0; 1 < sizeof(speed arr) / sizeof(int); i++) {
if (speed == name arr[il)
break;

}

tcflush(fd, TCIOFLUSH);
cfsetispeed(&0pt, speed arr[il);
cfsetospeed (&0pt, speed arr[il);

Opt.c_1flag &= ~(ICANON | ECHO | ECHOE | ISIG); /*Input*/
Opt.c oflag &= ~OPOST; /*0utput*/

status = tcsetattr(fd, TCSANOW, &0pt);
if (status !'= 0) {
DBG("tcsetattr fd");
return;
}
tcflush(fd, TCIOFLUSH);

/**

*abrief  IKEROLWEEN, =LE(IFEREEAL

*@param fd FEY int FIFREVER OISR AR

*@param databif§VEREE! intNEUEALN BME A 7 oiES

*@param stopbit§ A intMELAINEVER 1 =E2

*@param parityly & int PSEEESSEISEVERN,E,O,,S

&

int set Parity(int fd,int databits,int /stopbits,int parity)
{

struct termios options;

if ( tcgetattr( fdy&options) != 0) {
perror("SetupSerial 1");
return -1;

)

options.c cflag &= ~CSIZE;

switch (databits) /*I&EHIEUL/

{

case 7:
options.c cflag |= CS7;
break;

case 8:
options.c cflag |= CS8;
break;

default:
fprintf(stderr,"Unsupported data size\n");
return -1;

IR © HiB2EREROBIRAR. RE—INF
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switch (parity)
{
case 'n':
case 'N':
options.c cflag ~PARENB; /* Clear parity enable */
options.c iflag ~INPCK; /* Enable parity checking */
break;
case 'o':
case '0':
options.c_cflag (PARODD | PARENB); /* 1&8&Mzaiia*/
options.c iflag INPCK; /* Disnable parity checking */
break;
case 'e':
case 'E':
options.c cflag PARENB; /* Enable parity */
options.c_cflag ~PARODD;  /* FRiGA@EMEL*/
options.c iflag INPCK; /* Disnable parity checking */
break;
case 'S':
case 's': /*as no parity*/
options.c cflag &= ~PARENB;
options.c cflag &= ~CSTOPB;break;
default:
fprintf(stderr,"Unsupported parity\n");
return -1;
}
/* EBEELLAI*/
switch (stopbits)
{
case 1:
options.c cflag &= ~CSTOPB;
break§
case 2:
options.c cflag |=<CSTOPB;
break;
default:
fprintf(stderr, "Unsupported stop bits\n");
return -1;
)

/* Set input parltymepi=oh” -/
if (parity != 'n')
options.c _iflag |= INPCK;
tcflush(fd, TCIFLUSH) ;
options.c_cc[VTIME] = 150; /* &EiBE15 seconds*/

options.c_cc[VMIN] = 0; /* Update the options and do it NOW */
if (tcsetattr(fd,TCSANOW,&options) != 0)
{
perror("SetupSerial 3");
return -1;
}
return 0;

void str print(char *buf, int len)

{

int i;

for (i=0; i<len; i++) {

IR © HiB2EREROBIRAR. RE—INF
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224
225
226

(EELMHMER
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int

//

if (i%1l0 == 0)
printf("\n");

printf("0x%02x ", buf[i]);
}
printf("\n");

main(int argc, char **argv)

int i = 0;

int fd = 0;
int cnt = 0;
char buf[256];

int ret;
fd set rd fdset;
struct timeval dly tm; // delay time in select()

if (argc !'= PT_NUM) {
usage();
return -1;

sscanf(argv[PT _CYCLE], "%d", &cnt);
if (cnt == 0)
cnt = OxFFFF;

fd = OpenDev(argv[PT DEV_NAME]);
if (fd < 0)

return -1;

set_speed(fd,19200);

if (set_Parity(fd,8,1,'N') == -1) {
printf("Set Parity|Ercer\n");
exit (0);

}

printf("Select(%s), Cnt %d. \n", argv[PT_DEV_NAME], cnt);
while (i<cnt) {

FD ZERO (&rd, fdset);

FD_SET(fd, &rdxfdset);

dly tm.tv sec 5;
dly tm.tv usec = 0;
memset (buf, 0, 256);

ret = select(fd+1, &rd fdset, NULL, NULL, &dly tm);
DBG("select() return %d, fd = %d", ret, fd);
if (ret == 0)

continue;

if (ret < 0) {
printf("select(%s) return %d. [%d]: %s \n", argv[PT DEV_NAME],
strerror(errno));
continue;

i++;
ret = read(fd, buf, 256);

ret, errno,

IR © HiB2EREROBIRAR. RE—INF
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printf("Cnt%d: read(%s) return %d.\n", i, argv[PT DEV NAME], ret);
str print(buf, ret);
)
close(fd);
return 0;
h
“ilii
WRIXFRE © BRE2ENIBIRMNERAE. RE—IF 18
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Auwiner

XAEER:

6.1 UART JEIRFTENFFx

6.1.1 @id debugfs FAGSFT AKX

E: WZEITH CONFIG DYNAMIC DEBUG ZEENX

1.##idebugfs

mount -t debugfs none /sys/kernel/debug

2. ¥TFruartiERFABITEN

echo "module sunxi uart +p" > /mnt/dynamic_debug/control

3. TFHEE XX HRIFREHTED

echo "file sunxi-uart.c +p" > /mnt/dynamic_debug/control

4 FTFHEE X R ETRIFTED

echo "file sunxi-uart.c line 615 +p" > /mnt/dynamic_debug/control
5. ¥TFHEE RER B AIFTED

echo "func sw uart set termios.+p! > /mnt/dynamicgdebug/control
6. XHIFTED

B EEEN G SHR+p BEU9-p BIF

EZEEAS8E linux BIZ3HY: linux-3.10/Documentation/dynamic-debug-howto.txt

6.1.2 sysfs FifizH

UART IEzhid@id sysfs 7Rt 7 /L DELIRIRRZO,

1./sys/devices/platform/soc/uart0/dev_info

cupid-p2:/ # cat /sys/devices/platform/soc/uart0/dev_info
id =0

name = uarto

irq = 247

io _num = 2

port->mapbase = 0x0000000005000000
port->membase = Oxffffff800b0O5000
port->iobase = 0x00000000

pdata->regulator = 0x (null)
pdata->regulator id =

MiZT R ERluartis ON—LEFZERES

2./sys/devices/platform/soc/uart®/ctrl_info

cupid-p2:/ # cat /sys/devices/platform/soc/uart@/ctrl info
ier : 0x05

lcr : 0x13

mcr : 0x03

IR © HiB2EREROBIRAR. RE—INF
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@LWIMIER

MHER: WE

fcr @ Oxbl
dll : 0x0d
dlh : 0x00

last baud : 115384 (dl = 13)

TxRx Statistics:

tx : 61123
rx : 351
parity : 0
frame : 0

overrun: 0
I SRTLUTED R RN — 4TS 2, MNHFIUART HOMSFRE. IWAEIENSAITSE

3./sys/devices/platform/soc/uart@/status

cupid-p2:/ # cat /sys/devices/platform/soc/uart0/status
uartclk = 24000000

The Uart controller register[Base: Oxffffff800b005000]:

[RTX] 0x00 = 0x0000000d, [IER] 0x04 = 0x00000005, [FCR] 0x08 = 0x000000cl
[LCR] 06x0c = 0x00000013, [MCR] 0x10 = 0x00000003, [LSR] 0x14 = 0x00000060
[MSR] 0x18 = 0x00000000, [SCH] Oxlc = 0x00000000, [USR] Ox7c = 0x00000006
[TFL] 0x80 = 0x00000000, [RFL] 0x84 = 0x00000000, [HALT] Oxa4 = 0x00000002

T RET BUTENH HATUART RO —LEETRSER, SERHBNSSERE

WA © BSEERERHERAE. RE—TF
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