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2.1 BIRINEETER

Linux R#%H, UART BEENEME 1 Fin, AT A= NER:

& &
@hmmmmm@

< &

UART
Q@. c §/>

TTY Cor
2-17Linux UART AR E

1. Sunxi UART Driver, fass SUNXI F& UART &4I28M#AK. HEEES, BERII1ES
MByERS o

2. UART Core, 5 UART Fnhigft 7~FE API, THISEMIXHEEM

3.-TTY core, LI T NIZPFAE TTY I&EHEMAELE,

e
2.2 BHXRRENE

& 2-1: UART BRRBXANETA

N R R EA
Sunxi g Allwinner B—%% SoC BH&F &

UART Universal Asynchronous Receiver/Transmitter, @B S WL L inzs
Console ###l|&, Linux AZFAFELIARXEEN TTY &&

TTY TeleType/TeleTypewriters H— 1M E4E, RRIENZREITFN, WEZ
AT BN BRI TR EEMN AR ImESE. TTY IREXREEENESE, BOUK
RIS
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linux4.9

-- drivers
|-- tty
| |-- serial
| |-- serial core.c
| | -- sunxi-uart.c
| |-- sunxi-uart.h
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(i;?i;llVlNVE??‘
ST A

1#%#F SUNXI UART Controller #1 Console on SUNXI UART port 3%, d0TFE:

rm64 4.9.191 Ker figuration

> Character devi erial drlv — e
©

wigate the menu. <Enter= selegﬁg submenus ---> (or empty submenus ---gi% Highlighted letters are hotkeys. Pgigggng <Y= includes, <N= exclud
'sc> to exit, =?= for Help, = r Search. Legend [*] built-in [b 'Luded <M= module = = module capab

S

< > 8250/16550 and compatlble serial support (NEW)

*=*x Non-8250 serial port support ***

ARM AMBA PLB1@ serial port support (NEW)

ARM AMBA PLO11 serial pert support (NEW)

Farly console using ARM semihosting (NEW)

M1X3100 support (NEW)

M/AX310X support (NEW)

¥ilinx vartlite serial port support (NEW)

SCCNXP serial port support (NEW)

SC16ISTxx serial support (NEW)

sltera JTAG UART support (NEW)

Altera UART support (NEW)

SPI protocol driver for Infineon 6x60 modem (EXPERIMENTAL) (NEW)
Cadence (Xilinx 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 Eegble sunxl earlycon. (NEW)

AAANAAAAALA—ARA
WV NV VWYYV ey Y

N N N
S > S
< O &
<& S <&
O & O
> RS RS
RS RS

S
3-4: W% menuconfig sunxi uart ALERS |

MRFZE UART z#F DMA (240, "We] LAFTH SUNXI UART USE DMA %10

3.2 device tree JRESEEIHFIER R

o IXEMXHHEERZ SoC FrIE FENEAMRE, YF ARM64 CPU Ms, IRFWMMEREAN
RiZERT: arch/arm64/boot/dts/sunxi/sun*.dtsi.

o IREMNHHEERZ SoC FrEALRNBAEE, T ARM32 CPU M5, REMHIBERN
WZBRT: arch/arm/boot/dts/sun*.dtsio

RKI&E W (board.dts) B2 /device/config/chips/{IC}/configs/{BOARD}/board.dts,

device tree BFYRIBLEHXRZWT .

linux-4.9
board.dts
|-------- sun*.dtsi
|------ sun*-pinctrl.dtsi
[------ sun*-clk.dtsi
linux-5.4
board.dts
[ ----2b~ sun*.dtsi

IR © HiB2ERERHBIRAR. RE—INF 6
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3.2.1 device tree ¥ uart I=H 2N ERE R

linux-4.9 FBRREWT:

117 A

2 model = "sun*";

3 compatible = "arm,sun*";

4 interrupt-parent = <&wakeupgen>;

5 #address-cells = <2>;

6 #size-cells = <2>;

7

8 aliases {

9 serial® = &uart0;

10 seriall = &uartl;

11 serial2 = &uart2;

12 serial3 = &uart3;

13 seriald = &uart4;

14 serial5 = &uart5;

15

16 I}3

K7

18 uart@: uart@e5000000 { ')
19 compatible = "allwinner,sun50i-uart"; /% BHFIRGHFIEELE*/ ></
20 device type = "uart0"; /* RESET*/ ")
21 reg = <0x0 0x05000000 0x0 0x400>; /* I EE RS TFRRE A BUK e EPF/
22 interrupts = <GIC SPI O IRQ TYPE LEVEL HIGH>; /* &&(EREUE P S*/
23 clocks = <&clk_uart0>; /* & E AR A
24 pinctrl-names = "default"™, "sleep";
25 pinctrl-0 = <&uart@ pins a>; /4 ISEERRLS BEEFRRIpinf*/
26 pinctrl-1 = <&uart0 pins_b>; M IR FREEIRES N ER B pinfi*/
27 uart0 port = &<0>; /* udktiEHlEs WHIttySH—IEOS, FESEMuartiThlssEE*/
28 uart@_type = <2>; L udrtiEmleR ek, BUE2/4/8%/
29 use_dma = <0>; LS KADMA FfEh, 0: ABA, 1. RERATX, 2: REARX, 3: B

FBATX S5RX*[

30 status = "okay"; /* BEMEREZ TR/
31 %

linux-5.4 BB T:

1 uart@: uart@5000000 {

2 compatible = "allwinner,sun50i-uart";

3 device type = "uart0";

4 reg = <0x0 0x05000000 Ox0 0x400>;

5 interrupts = <GIC SPI 0 IRQ TYPE LEVEL HIGH>;

6 sunxi,uart-fifosize = <64>;

7 clocks = <&ccu CLK BUS UARTO>; /* & {EAREE */

8 clock-names = "uart0";

9 resets = <&ccu RST BUS UARTO>; /* &#&FresetBifh */
10 pinctrl-names = "default", "sleep";
11 pinctrl-0 = <&uart0 pins a>;
12 pinctrl-1 = <&uart0 pins b>;
13 uart0_port = <0>;
14 uart0 type = <2>;
15 dmas = <&dma 14>; /*¥\24R/RDRQ */
16 dma-names = "tx";
17 use _dma = <0>; /* EEXRADMA H3FH, 0: AEA, L RBATX, 2: REMARX, 3: BETX 5RX

*/
WRiFE © HELERERNBIRAT, RE—IF 7
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18 l }i J

TREMMNEXNIAER. ATE UART iR X 58— UART £#I38, FEXE Device
Tree HFH aliases HTRARXRE—1. UART T RIEER®A, WL aliases TRz, BBFERA
FRTE “serial” IMELRESHIEE, £ UART RepiZFF A LUEE of alias get id() ERIEKIREX
XYRZBY UART 6B FHS, MMX2E—1 UART TH25.

3.2.2 board.dts fRZEECE

board.dts B FRESEMIEAFEENIKEREE (W demo k. demo2.0 1RZFS), board.dts B&
=90
/device/config/chips/{IC}/configs/{BOARD }/board.dts.

7 board.dts FMECEEEMNRTE *.dtsi(¥ sun50iw9pl.dtsi &F) 7F1E, Q\;J%Y?ELX"F%J%M

m: ><
<

1. HEEIEMMNLE S, board.dts WECESESEE *.dtsi PRIECE S E.

2. FIEINMBMNLE =, SRMERmEERS dth XS,

uart 7 board.dts BUfEI B EIEWE :

S0C@03000000 {
&uart® {
uart-supply = <&reg dcdcls: /*/IOfERME */
status = "okay";
18
&uartl {
status = "okay"§"
T
}

3.2.3 uart dma EXEE

1. HERIZECE R #ITFF CONFIG SERIAL SUNXI DMA BE, il FEFR:

WRAFRE © BsEERERNERAE. RE—TNF 8
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racter devic

g;%te the menu. =Enter= selects subme §3>—

) to exit, <?= for Hel

4.9.191 Kerni nfiguration
Serial drivers

-= (or empty submenus ----J. -E:é;%

Legend: [*] built-in [ 1] exclud%%>

Q

module <= > module capable

p., </> for S@

ed letters are hotkeys. Pressing <{t;;Rc1udes, <N= exclud

<>

2. AN dts BEEEERA dma, A FFR:

A
W

<i> 8250/16550 and compag:? e serial support (NEW) <i>
=%* Non-8250 serla t support ===
<> ARM AMBA PLO1O s port support (NEW) Q
Q ARM AMBA PLB11 131 port support (NEW) Q
carly console using ARM semihosting (NEW)
M/X3100 support (NEW)
MAX318X support (NEW)
¥ilinx uartlite 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 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)
SUNXT UART Controller (NEW)
1 SUNXI UART USE DMA (NEW)
*]  Console on SUNXI UART port (NEW)
] Enable sunxi earlycon. (NEW)

=
=
1
=
=
=
=
=
=
=
=
=
=
E
o

<
=<
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<
=<
=
=
<
=<
=
<
=
=
=
<
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[
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QQ ©<>
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3-5: A% menuconfig sunxi uart ECE

Linux-4.9 E2E0TF:

9.

};

use_dma = <3>;
status = "okay";

uartl: uart@e5000400 {

/* BEXEDMA BER,0: AEA, 1. RBATX, 2: REMARX, 3: BATX 5RX */

linux-54 BEEWT:

uart@: uart
dmas =
dma-nam
use dma

W

};

@5000000 {

<>\/
<&dma 14>; /* 145/~"DRQ, &E&Edma, spec */
es = "tx";

s <0>; /* BEAXMADMA AfEH, 00 FEMA, 1. RBATX, 2:EBARX, 3: BATX 5RX

3.2.4

HAth uart J9¥JEN conole

1. M dts H{RIEE RN console H vart BELFRE, &0 uartl,

uartl: uart@e50
compatible =
device type =

00400 {
"allwinner,sun50i-uart";
"uartl";

IR © HiB2ERERHBIRAR. RE—INF
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reg = <0x0 0x05000400 0x0 0x400>;

interrupts = <GIC SPI 1 IRQ TYPE_LEVEL HIGH>;
clocks = <&clk uartl>;

pinctrl-names = "default", "sleep";

pinctrl-0 = <&uartl pins a>;

pinctrl-1 = <&uartl pins b>;

uartl port = <1>;

uartl type = <4>;

status = "okay"; /* WfRiZuartBEFERE */

2.

A RERM env*.cfg X, SITFFR:

console=ttyS1,115200

HiRE
ttySO <===> uart0
ttyS1l <===> uartl

3.2.5 i&E& uart JFIEFX

T

(0 24MHz )

PLL_PERIFH

EARB Sunxi AT & By UART, #2285 B B IRIZEE

FCERERE, SE EMRFXAR

e

4PR2

TART

3-6: BY$hIEER

<3\/

TWI

UART #ZHIZZ S MANNHRHTOM, KREARE—MIREE (0EM) UART RAFRHNE
WES. UART ERMIRERSES!

#define B4800 0000014
#define B9600 0000015
#define B19200 0000016
#define B38400 0000017
#define B57600 0010001
#define B115200 0010002
#define B230400 0010003
#define B460800 0010004
#define B500000 0010005
#definec"B576000 0010006
#define B921600 0010007
#define B1000000 0010010
#define B1152000 0010011

IR © HiB2ERERHBIRAR. RE—INF
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#define B1500000 0010012
#define B2000000 0010013
#define B2500000 0010014
#define B3000000 0010015
#define B3500000 0010016
#define B4000000 0010017

UART BYSPAUSSALLR 16 MOBEMIE, SRR REIRE, FME UART Device BIEHRIS
ERTRBHE, RARERATHANNHFIE, £/85MHE, UART Hih—REIAGER
24M BIE, BRIVBLAHRRIVENEREIRINNHR, BFHINEE:

1. 24MHz/16=1.5MHz, XPT&RAMEFHEALT 1.5M U ERREFRNA;

2. 24M DIEFIRFIRIRETREAKR, BHEATEL UART IMEHTRER (—REXK
2% 305% LI, BIMZIRTE) o

UART BY$#RR B APB2, APB2 HWEI#HREEM, 23lE 24MHz (HOSC) #PLL PERIPH

(BPIEZI A PLL PERIPH CLK) , ZAZRINEE APB2 MRS 24M, MR ERS
UART MBS $hFAES APB2 BBY$P/RIEE N PLL PERIPH, ﬁﬁqgii%fga?\mz HE TWI &
BTERIR, PRIATRESRE TWI BYHh, <

B vart BAFENNIAR X RN T

3-7: BAERXHR

&Y
PINFEEEE vart2 BUKEZERN 460800, FLERXRAKRFPAIUEL, WHH#HIA 30M.
37.5M. 42.857M. 46.153M #1 50M ZF, FRUAFERXIREMEELL vart2 FH:

linux-4.9 SR RIT:

device type = "uart2";
reg = <0x0 0x05000800 0x0 0x400>;
interrupts = <GIC SPI 2 IRQ TYPE LEVEL HIGH>;
- clocks = <&clk uart2>;
+ clocks = <&clk uart2>, <&clk apb2>, <&clk psi>;

+ clock-frequency = <50000000>;
pinctrl-names = "default", "sleep";

BHERT, APB2 A —ERLEMH 30M 5 37.5M Fifth, FrUUXERATEFEEN 50M
N

IR © HiB2ERERHBIRAR. RE—INF 11
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WMRFHNERT APB2 B, AIgE=¥ vart0 B, BB OSHINER, BARNRFEE
uart0 FIBTHHEZE /9 50M B Eh,

device type = "uart0";
reg =<0x0 0x05000000 0x0 0x400>;
interrupts = <GIC SPI 0 IRQ TYPE LEVEL HIGH>;
- clocks = <&clk uart0>;
+ clocks = <&clk uart0>, <&clk apb2>, <&clk psi>;

+ clock-frequency = <50000000>;
pinctrl-names = "default", "sleep";

linux-5.4 BHUERFRIT:

device type = "uart2";

reg = <0x0 0x05000800 0x0 0x400>;

interrupts = <GIC SPI 2.IRQ TYPE LEVEL HIGH>;
clocks = <&clk uart2>;

+ clocks <= <&ccu CLK BUS UARTO>,
+ <&ccu CLK APB2>,
+ <&ccu CLK PSI AHB1 AHB2>;
+ clock-frequency = <50000000>; 2
pinctrl-pnames = "default", "sleep"; >
>
(1) 3588 3

821 APB2 20, SRMEIIEAE APB2 B HEMEREIRIR,

3.2.6 #F cpus A9 uart

EARER Sunxi BHFE&F, UART EHIZRRIBERIEKS T CPUX @fl CPUS i, RN
Xt CPUX 1HH uart #£5IB#MEHIAEE L, B3 CPUS 1HM uart ITHISRAIAESESIF L, Y
#FEEY CPUX £/ CPUS /Y vart B, E2Z TS E#H 1T

1. &Y datasheet 5{#& spec, $REY CPUS 1% uart =HI28HY pin Bl. clk. =HISSHHE(E

Gho QV
2. HafR cpus BITHRFEEEAE CPUS 3T vart =588, RE CPUX EHEFHR,

3. 7£ r pio HEE pin B9 dtsi X (*.-pinctrl.dtsi).

/ {
50Cc@03000000{
r pio: pinctrl@o7022000 {

/* BCECPUSIHuart pinfs8 */

s uartd pins a: s uart0@0 {
allwinner,pins = "PL2", "PL3";
allwinner, function = "s uart0";
allwinner,muxsel = <2>;
allwinner,drive =<1>;
allwinner,pull.="<1>;

IR © HiB2ERERHBIRAR. RE—INF 12
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};

};

4. 1£ clk dtsi BEEFHEE (*-clk.dtsi).

clk suart@: suart0 {
#clock-cells = <0>;
compatible = "allwinner,periph-cpus-clock";
clock-output-names = "suart0";

};

5. 1t dtsi it & uart ITHIZRE 8 (*.dtsi)o

aliases {
serial® = &uarto;

serial5 = &uart5; = //&HMuart5M5187, HMEHRM </>
};

uart0:uart@e5000000 {
1

/* FiluartizHIREE , BAERM, BREMEN, WL */
uart5: uart@07080000.4

compatible = "allwinner,sun8i-uart";

device type = "uart5";

reg = <0x0 0x07080000 0x0 0x400>;

interrupts/= <GIC SPI 111 IRQ TYPE LEVEL HIGH>;

clocks = <&clk suart0>;

pinctrl-names = "default", "sleep";

pinctrl-1/= <&s uart0® pins a>;

uart5 port = <5>;

uart5 type'= <2>;

status = "okay";

6. WEIHAI pin R,

BrJHE pinctrl IREHE, ZH CPUS 1§ uvart =HI2889 pin #EHR R, EULER pinctr]l IRz
BRELAM pin HEREFER, EF pinctrl-*-r.c X,

static const struct sunxi desc pin * r pins[] = {
SUNXI PIN(SUNXI PINCTRL PIN(L, 0),

SUNXI_PIN(SUNXI_PINCTRL_PIN(L, 2),
SUNXI_FUNCTION(Ox2, "s uarte"), //ZBMEZM

SUNXI PIN(SUNXI PINCTRL _PIN(L, 3),

IR © HiB2ERERHBIRAR. RE—INF 13
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SUNXI_FUNCTION(Ox2, ‘'s uart®"), //ZBMEZM

};

7. E clk R ER.

BETEE clk REntRIEIE R, W&HIE CPUS FHH uart ITHIZZHITHE BER LR,
Ih B EIANM clk MRAESE, EF clk-.c A clk--h Xt

EIE clk

/* clk-*.h */
#define CPUS_UART_GATE 0x018C

/* clk-*.c */

staticyconst char *suart parentsf] = {"cpurapbs2"};

SUNXI CLK PERIPH(suarto, 0, 0, 0, 0,
0, 0, 0, 0, 0, 0,
CPUS_UART GATE, CPUS_UART GATE, 0, 0, 16, o,
0, &clk lock, NULL, 0); <
>§

truct periph _init data sunxi _periphs cpus init[] = { )

{"suarto", 0, suart parents,

ARRAY SIZE(suart parents), &sunxi clk periph suart0 },
i

8. KE uart REI3z1FM vart WEE B ENS, EF sunxi-uart.h X,

&2 SUNXI UART NUM ZEHiA%4F vart B5E,

9. B EE, BRI\, EF ttySn KRERREM, BIZIKENR vart REIESFERED

a, Y

WRAFRE © BsEERERNERAE. RE—TNF
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XAEER:

UART Foh=FMEREOKE/dev/ttySx, MABRNFEARFEEMRE Linux RAFITERO%R

1275 7ERA .

4.1 FTH/XHARO

ERIRERX TR

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

FES|I A

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

B W N -

4.2 #/5&E0

[E R E IR ERI SRR S Rk

v

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

FESI AR

1 [#include <unistd.h>

4.3 wEFRORM

ROBMESERTR, BB, FLEU. KRB AES, XBOERROREFEED. B0

BIHEREEELEN termios XA F:  (terminos.h) o

IR © HiB2ERERHBIRAR. RE—INF

15



© 0 O U b WN -

@LWIMIER /

MHEER: WE

#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 */

Hep, c_iflag WITEEEEXMAT:

RS iz

IGNBRK ZEHINFH BREAK Ko

BRKINT #Ri&E7T IGNBRK, K728 BREAK, MIREHILE, BRIEET
BRKINT, #BA BREAK BEFHAMELAT IR, MNRLHE—I RIS
HIZARITHIL S, X MHIZARFIEHRIZRIE SIGINT 55, WREKRIR
& IGNBRK #5ki%& BRKINT, BREAK ##A5 NUL FREX, FRIFE

E7T PARMRK, XMERTFEHMAFETI\377\0 \0o .

IGNPAR  ZEEHIHIRAIZT BRI H, ~N

PARMRK #ME&HFIKE IGNPAR, EEFTBREEIM BRI FIHHEN \377 \0,
REESEI8E IGNPAR 8518 E PARMRK, SEFERBEHNEIZNF

TR \0,
INPCK  ERRASERI,
ISTRIP 4588/ \fiL,
INLCR &3\ NL #1%59 CRs
IGNCR  ZBEmAPrEZE,
ICRNL. i NPEIZEENIZEAHTT FRIEIRET IGNCR),
IUCLC (FEF POSIX) HMAFHAEFEZRF NEFH,
IXON BRI H XON/XOFF 7,
IXANY (‘RETF POSIX.13XSI) AFEAIFRREFH AR
IXOFF  BESNS XON/XOFF Fizl,
IMAXBEL (FE7F POSIX) HBENPATHRIEZE, Linux &8 XIX—I,
Bi&E.

BERFEAN

c_oflag B EHERE XN TF:

IS il

OLCUC (FBTF POSIX) ¥+ NEFBMRENAETFH,
ONLCR  (XSI) #4ath sREvT A AR EY A Bl -1 T

OCRNL R4t AP ayEI =R EY AT 150

ONOCR A7E£5 0 FlmthEZE,

ONLRET AHitE%E,

OFILL  RXEZRFFHEALER, MAZERERRIER,

WRAFRE © HSEERERHERAE. RE—TF
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4 KRS 0

IS A

OFDEL (RETF POSIX) 57 F = ASCIL DEL (0177) SARFIEE, 1EFZFRFN
= ASCII NUL,

NLDLY  #{TiERT#IE, BXfE/9 NLO 1 NL1,

CRDLY  [OZFiERt##IE, BME/ CRO, CR1, CR2, 8 CR3;,

TABDLY /KEBKEIEEIHERD, HY{E7 TABO, TAB1, TAB2, TAB3 (8¢ XTABS)., BU&
71 TAB3, B) XTABS, #¥ BEMEAZNE (B TBMEFTET 8 1),

BSDLY  [CliRAERS#ED, BMfE BSO 8 BS1, (MEEBHREIM),

VIDLY |\ REPMSIERHEES, BUEXN VTO 5 VT,

FFDLY  #RIEASHERS, BYEJN FFO 5 FF1,

c cflag T EEEEXWT:

IS i

CBAUD (FBF POSIX) JR4FRMID (4+1 ).

CBAUDEX (FEF POSIX) # REVEATRIBES (1 i), BEE CBAU@ H, (POSIX #
RIS RIFMETE termios £EMH, HABHIETCHME, MR TRHK
cfgetispeed() # cfsetispeed() REFEM B —LARH5EH c cflag #
CBAUD ##Z8fils HtRAEARENE S, FI90 sg ispeed
sg ospeéd . )

CSIZE FRKE®E, BUEN CS5, CS6, CS7, 3¢ CS8,

CSTOPB &M MELLAL, mMAE—

CREAD #IFF&EZE,

PARENB ARt =EFBESURBANTERE,

PARODD HAF%6H 25 R

HUPCL #RE—M#EREXAGEE, B modem =H14% (3E#).

CLOCAL 78 modem #=Hl4%s

LOBLK (BT P@SIX) MIEZFT shell FEERIE (BF shl ).

CIBAUD (FREF POSIX) mANZRER#IE, CIBAUD &{if{ES CBAUD &{it8[E,
k%7 IBSHIFT fiL,

CRTSCTS (FEF POSIX) BB RTS/CTS () mizhlo

c lflag WirEEEEXWTF:

S i

ISIG YIESIFR INTR, QUIT, SUSP, & DSUSP BY, F4ENMES,

ICANON RBEAEER (canonical mode), AFFEREHER EOF, EOL, EOL2,
ERASE, KILL, LNEXT, REPRINT, STATUS, #1 WERASE, R i%{THI%E
o,

WRINFE © HRB2ERZRNERAR. RE—IMF 17
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% KRS 0

IS iz

XCASE  (RETF POSIX; Linux FAR#ZH) MNREIZET ICANON, KirREKX
5, MAEERANEG, BT fIRNFRN. BE, KEFHHEHIR, 5
FRWERIER AT,

ECHO EIREMANF .

ECHOE WIRREMIZET ICANON, F# ERASE ZEREI—MANFR, WERASE
EERET— M,

ECHOK #RRAZEET ICANON, F&F KILL MY Fi17,

ECHONL #MRRBHZET ICANON, EIEFFF NL, BIMEEHIRE ECHO,

ECHOCTL (R/EF POSIX) S1RFEZET ECHO, B&7T TAB, NL, START, 1 STOP
29N ASCII I=FHIESHEIEN "X, XEB X 2HiEHES X 0x40 B9 ASCII
W, 5IE0, F7F 0x08(BS) #EIE N "H,

ECHOPRT (REF POSIX) IR FEEZE T ICANON FIECHO, FRFEMIBRAVEBTH
FTED,

ECHOKE (&7 POSIX) 1RFYiEET ICANON, [EIZ KILL BPREMibr—1ThHE
NFH, imﬂ#b*? ECHOE #1 ECHOPRT —#%, &‘”

DEFECHO(FREF POSIX) REE—M#IZIEMERHZER S, <

FLUSHO (fREF POSIX; L1nux TR R, ?c/\ﬁFE\‘JLxLﬂ%U\?f-?
DISCARD X%,

NOFLSH #7574 SIGINT, SIGQUIT #1 SIGSUSP {55 Bl N A4 H BT,

PENDIN (FETF POSIX; Linux FA#ZF) RN T —NFRET, BWABATIFFREF
e EMmL, (bash AERAIE typeahead)

TOSTOP MIdE S =HILinHEaiEizd%kx SIGTTOU £5,

IEXTEN RBREXSIEEXAEENGE, XMrEXTS ICANON ENER, 78R
P57 EOL2, LNEXT,/ REPRINT #1 WERASE, IUCLC &4 E¥o

c_cc BARE X THRARIEHIFM. 155 TR (F)iaE) MEXA:

s B

VINTR (003, ETX, Ctrl-C, or also 0177, DEL, rubout) F#=®., &+ SIGINT
5. HigE ISIG HA#iR%, FREERBANEE,

VQUIT (034, FS, Ctrl-) BHFR, &1 SIGQUIT 55, HiZE ISIG BSATHIR
Al, RBEERBANEE,

VERASE (0177, DEL, rubout, or 010, BS, Ctrl-H, or also #) M=, Mk LE—
MEREMIRENFR, ERBIR E— EOF 3178, XHi&E ICANON A
iR, AEENBNESR,

VKILL (025, NAK, Ctrl-U, or Ctrl-X, or also @) &IEF&F. MiBRE_LE—1 EOF %
ITELURMEN. HigE ICANON NE#iR%I, REERBAEE,

WRIRFE © HRB2ERZRNERAE. RE—TIMF 18
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MHEER: WE

W& iRA

VEOF (004, EOT, Ctrl-D) XHEF . Bfttn, XNFRERT tty RAFHA
AXFEFMANBREFF, MA4EFE EOL, NMREE—ITHNE—IF
7, BSARPIEFM read() ¥R 0, $57R%EEIT EOF. Hi&E ICANON
BAI#IRAI, REEARANEE,

VMIN iF canonical #EIENRNFRFE.

VEOL (0, NUL) MINBYITEFFFo Hi&E ICANON BIAI#KiR%!.

VTIME  3E canonical #30iETRVEERY, U+ 2—FRE(L

VEOL2 (not in POSIX; 0, NUL) 5—MTEF. HigE ICANON BIAI#iRA!,
VSTART (021, DC1, Ctrl-Q) FIaFH. EFMFAIEHK Stop FRAFLENELH, HIKE

IXON BYAJ4IR%], FEFABMAEE,

VSTOP. (023, DC3, Ctrl-S) {RIEF . {FiEit, HEEI#AN Start F1F, HiRE

IXON BRI#KIRA! ;- RBIEARAEE,

VSUSP (032, SUB, Ctrl-Z) #EF . kiX SIGTSTP 5, Hig& ISIG BAI#KIR

A, FAEEABAEE,

VLNEXT (not in POSIX: 026, SYN, CtrlV) ZE LM F—4. 3B TN,
BUEHERNEMIEHRE N, HigE IEXTEN BrI#iR5!, *%’F?ﬂﬁ)\f?ﬁio
VWERASE (not in POSIX; 027, ETB, Ctrl-W) ki, 8% ICANON 1 IEXTEN

BIRI#IRA, ABIEARAETE,

VREPRINT(not in POSIX;.022, DC2, Ctrl-R) &L ARIEZNF T HI®E ICANON

# IEXTEN B AR5, FNEEARATE,

4.3.1 tcgetattr
o ER: REXEBEMIRERNREIE,
o BH

o fd, SBOIRERINIHEART
e termios p, AFREROREM.

e IR[O]:

[ ] EEIjJ’ i&.@ 00
o KM, 3R[E]-1, errnor 454 B{FFEIRIE,

4.3.2 tcsetattr
o EF: IRERMISENEM,
o B

o fd, BMIRENXHHERTT.
e optional actions, ZxXi&EMHAREEK,

WRAFRE © BsEERERNERAE. RE—TNF
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MHEER: WE

e termios p, ERAEIRENE L,
o IX[O]:
[ ] EEIjJ: i}g@ Oo
o KK, 3R[El-1, errnor £5H B{FE IR

(0 3588
Hrh, optional actions HIEVES:
TCSANOW: £3IBNEM.
TCSADRAIN: HuiRiatl B RERmEER, ERATFENTRBARNSH,
TCSAFLUSH: Hmifviath#iBEsemEin, MREMASHIEMRAEEEMSWER.

4.3.3 cfgetispeed
o 1EA: EREIGRORBRMEFVMNETE,
o BH
e termios_p, EMAFRFHEHOBMRLE,
o IR[H]:

o HTN, REIKIFR, BER—LHZE, X terminos.ho
o KK, 3R[O-1, errhor £5H B IR,

WRAFRE © BsEERERNERAE. RE—TNF
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MHEER: WE

(1 5588
BAFEE TR
#define BO 0000000
#define B50 0000001
#define B75 0000002
#define B110 0000003
#define B134 0000004
#define B150 0000005
#define B200 0000006
#define B300 0000007
#define B600 0000010
#define B1200 0000011
#define B1800 0000012
#define B2400 0000013
#define B4800 0000014
#define B9600 0000015
#define B19200 0000016
#define B38400 0000017
#define B57600 0010001
#define B115200 0010002
#define B230400 0010003
#define B460800 0010004
#define B500000 0010005
#define B576000 0010006
#define B921600 0010007
#define B1000000 0010010
#define B1152000 0010011
#define B1500000 0010012
#define B2000000 0010013
#define B2500000 0010014
#define B3000000 0010015
#define B3500000 0010016
#define B4000000 0010017

4.3.4-cfgetospeed
o R R[EI&HORBMEFR AR,
. BHC -
o termios p, ¥EEMRTEE B ORIEAILH,
e IR[O]:

o HIN, REIEYFR, BER—HZE, ENXE terminos.h, I 4.3.3
o X, 3R[O]-1, errnor 454 B{FFEIRE,

4.3.5 cfsetispeed

o EF: IRERNEFEEIBMLEHE,
o B

e termios p, FEEFREFHEBORBMERLE,

WRAFRE © BsEERERNERAE. RE—TNF
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MHEER: WE

° Speed; \;EZ#%%; Hy{alg_l 4.3.3,
e 1R[T]:

[ ] EEIjJ: i}g@ Oo
o KM, 3R[O]-1, errnor 454 B{FFEIRE,

4.3.6 cfsetospeed
o 1ER: REBERHKIFERIBMEEEP,
o BH

e termios_p, EMKRFHE HORBMERNLEN,
° Speed; 5&#%%; HY{EEJ 4.3:35

o 1R[T]:
o I, 3R[E] 0, /><f
o KM, 3R[O]-1, errnor 454 B{FEIREG >§

4.3.7 cfsetspeed
o EF: RITIZERAN ML EERIE SR,
o B

e termios p, ERREFEGEORBENEN,
° Speed, 5&#%%, EYTE@ 4.3.3,

o 1R[E]:

® E}ZIjJ) i}g@ Oo
o kI, iR[E-1, errnor 44 BRI

4.3.8 tcflush
o EA: BTEWHEANKX. WIMAZHAXBEE, BAEFEBURTSE queue selectors
o B

o fd, BORBEHIXXHEIRTRT,

e queue_selector, BETEIRAVIRIE,
o JR[O]:

[ ] ﬁEIjJ, iﬁ_@ 00
o KM, 3R[O]-1, errnor 45t B{FFEIRIE,

WRAFRE © BsEERERNERAE. RE—TNF
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( ALLNINV@\/Q 45 45 45
o o B
o SRR W

oM oM
©<> Q<> QQ Q<> <
O O & O O
O - ?I—I- @Q QQ QQ
B 5 EEr e R e s
QQ O & QQ
& O & & O
Lt demo BEFEITHA—ITEROKE, ABRMITXMNMEE, WREHIBEEFIEERHITE, &%
B, IIRRVEIR RS EB ] LIRS BEEE,
1| #include <stdio.h> /AR NI E SR/
2 | #include <stdlib.h> /* IR EEERE X/
3| #include <unistd.h> /*Unix ARAEERERTE X */
4| #include.c>  <sys/types.h> ,\}\\ ,\s/(\\ ,\x/(\\
5| #include <sys/stat.h> ¥ %\\,0 %\\P
6| #include  <fentl.he  /*RibsIE*/ & S
7 | #include <termios.h>  (A*PPSIX ZRUmIEHIESN*/ QQ QQ <
8 | ‘#include <errno.h> QQ/*%‘éi%%ES(*/ QQ QQ QQ
9| #include <string.h> S S @ [
0 <& & &
<& & <& &
<> 11| enum parameter type { & &
Q<> 12 PT_PROGRAM_N@SE =0, QQ % Q<>
13 PT DEV_NAME,
14 PT CYCLE,
15
16 PT_NUM
171}
18
19 | #define DBG(stri
20 do { \
21
22
23 | . . .
24 } while ( L
25 oY
26 voi@Qusage(voi QQ
27 | A QQ <><
28 printf("You s : S S
@@ printf("\t select /dev/name] [Cycle C n"); QQ QQ
30|} <& <& <& &
RO RS RS RS RS
& 32| int OpenDev(charQ*name) & > &
331 {
34 int fd = open(name, 0 RDWR ); //| 0 NOCTTY | O NDELAY
35 if (-1 == fd)
36 DBG("Can't Open(%s)!", name);
37
38 return fd;
391}
40
42 | *@brief &BEBOBEERE
43| *eparam _fd A int FTFHRONEIR N N
44 *@paran&oépeed EE int BORE \\;(é \}0/\\9 \30/\\’0
45 *@re/\t}i?n void Q% Q% Q%
46 *<§> <§> <§> <§> %
47 |<void set speed(int fd, int{speed){ S S QQ
<§> <;> <§> <;> <§>
QQ hAXFRE © H?’éﬁ*ﬂ@%ﬁﬁl‘ﬁ’ VE)o RE—IIANF 24 QQ
HaER N, FE—
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92
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@ LWINER’

AR

%%

{

/**

*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)

int g

int status;

struct termios Opt =7{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, &Opt); &

if (status !'= 0) { S
DBG("tcsetattr fd"); ;;
return; ")

}

tcflush(fd, TCIOFLUSH);

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, "Unsupportedcdata size\n");
return -1;

IR © HiB2ERERHBIRAR. RE—INF
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109
1168
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112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
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136
137
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139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167

@ LWINER’

XAEER:

/* Set input parity<9ption =
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)

{

intoi;

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

N N N

switch (parity)
{
case 'n':
case 'N':
options.c_cflag ~PARENB; /* Cleasyparity 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 parityX/
options.c cflag &= ~PARENB;
options.c cflag &= ~CSTOPB;break;
default: &
fprintf(stderr,"Unsupported parity\n"); S
return -1; \fv
} )
/* 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;
b
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169
176
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
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187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221

222
223
224
225
226

@ LWINER’

XAEER:

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; //A8elay 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, &rd_{gset);

dly tm.tv_sec 5;
dly tm.tviusec = 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], ret, errno,
strerror(errno));
continue;

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

N N N
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227 <& printf("Cnt%d: read °Q return %d.\n", i, argv @_DEV_NAME], ret);
228 Q<> str_print(buf, re&)&gg QQé QQQ <>Q<
228, ¥ <& <& <& <&
Q5.5330 QQ <>© 00 Q<>
57231 close(fd); S O <
S 7 o 7
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@ LWINWER
y XA W

6.1 UART 1E$TEDF X

6.1.1 #@d debugfs ERB<HTHIEIHAX

$: WIXBTFF CONFIG DYNAMIC DEBUG BEEX

1.3#E#debugfs,

mount -t debugfs none /sys/kernel/debug

2. $TFruartiERAEITEL,

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

3 $TFHER X PR TTEN E
echo "file sunxi-uart.c +p" > /mnt/dynamic_ debug/control 4 X
4 FTFHERE X 8 EITHIFTEN,

echo "file sunxi-uart.c line 615 +p" > /mnt/dynamic_debug/control

5. ¥TFHHERE R & RIFTEN,

echo "func sw uart set termios +p" > /mnt/dynamic debug/control

6. XHAFTEN,

B EEEREGSHRB+p BECh-p AR,

BZEEASELinux AZHY: linux-3.107/Documentation/dynamic-debug-howto. txt.

6.1.2 ACRIRRFTFIEE X

1. XCONFIG SERTAL DEBUGE.

linux-4.9 Wﬁﬁ&ﬂsqﬂ?ﬁiﬁ%ﬁ)‘(CONFIG_SERIAL_DEBUG , BERTE

drivers/tty/serial/Kconfig H7HNCONFIG SERIAL DEBUG ENX, #AGfEdrivers/tty/serial/Makefile X
RN ccflags - $(CONFIG SERIAL DEBUG) := -DDEBUG,

E: ER%E, EERZXHICONFIG_DYNAMIC DEBUGH,

6.1.3 sysfs FidEO

UART IEapi@d sysfs T migfit 7 /L MELIFIRBE .

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

cupid-p2:/ # cat /sys/devices/platform/soc/uart@/dev_info
id =0
name = uarto

irqg = 247
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@LWIMIER /

MHEER: WE

io num = 2

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

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

MizT R ERuartim O —EREEERER.
2./sys/devices/platform/soc/uart@/ctrl_info

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

lcr @ 0x13
mcr : 0x03
fcr @ Oxbl
dll : 0x0d
dlh : 0x00

last baud : 115384 (dl = 13)

TxRx Statistics:

tx 1 61123

rx : 351

parity : 0

frame : 0 S
overrun: 0 ;;

<
T RAI BUTENH R AR —EEFIER, WEIUART mONEEFSRE. WREIENSITE.

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

cupid-p2:/ # cat /sys/devices/platform/soc/uart@/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] O0x7c = 0x00000006
[TFL] 0x80 = 0x00000000, [RFL] 0x84 = 0x00000000, [HALT] 0xa4 = 0x00000002

T R AT BUTENH SBIUART InOMN—EETRSER, SifEhSsNsFEFSE,

WRAFRE © HSEERERHERAE. RE—TF
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