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1. &9

BAFLSRESR (UART) ERH—FERAREBEIELIZE B aoth.

UARTAMX ] Wit B SEIEH T RGN, 2O MNEREERBE. E2— 1M EHRARRSR
FEAEXFERENED.

1.1. TheE =

51531857110 SoCF & MUARTIRFNFEFHE U T ILE.
« TTY#%: TTY3ETeleTypeFl/ TeleType Writer, AT 3T EEZAMNABTIVIESE.
* UARTHZ: B AUARTIRENFEFFIRHE T —2HAPI, AT R &EFEEF,
* 8250 UARTIRENREF: E285 1587110 SoCF & ML B BET S,

B 1-1 DR

TTY Core

l

UART Core

8250 UART Driver

1.2. stk

BLlinux 3xIUk, RGESINT REWMEALIEEMINES KIEABEHEIE. REWNEBRMR
EMRGFURER, XHRERZIVLERBYLRNOFAER.

—PMEEREREUT2IER.
- BEWGRER (DTC) | ATHREWNRFEARG VRO HF AN IR,

< REPIREIG (DTS) | AKTRAIREWRMIAN M. B0 MEL X4z B s 55t
EREHECE .
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< RERGRBES (DTS) | UEFBERERMEIA AR RO BT UAELX
2 BARSEOHEBRE L E .

cIZEMER (DTB) | RGO EW Zi#dlblobX, ERGHERIUERNTT.
TERERT ERERHNERE (TER) -
B 1-2 5&EWIER

DTSI File DTSI File DTSI File
DTS File

|

DTC Compiler

l

DTB Binary File

1.3. BB

AT SR A URATIREN 12 AR UAD 454

[ inux 5.15

| -- include

| | -- I'inux

| | | -- serial_8250.h

| | | -- serial _core.h

| -- driver

| [-- tty

| | | -- serial

| | | | -- serial _core.c

| | | | -- 8250

| | | | | -- 8250_dw. c

| | | | | -- 8250 _core.c
| | | | | -- 8250.h
www.starfivetech.com © 2018-2022 HiBEMBRITBIEAT 8
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2.cE

21. NIZEEERE

T8, BIEBURATRZECE
1. #freelight-u-sdkfJiREXT, WAUTHSUHNHNZIEEEEGCUl,

make | i nux-nmenuconfig

2. 1 A Device Drivers3 &,

B 2-1 Device Drivers

File Edit View Search Terminal Help
.config - Linux/riscv 5.15.0 Kernel Configuration

q tion
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes,
<N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module
< > module capable

eneral setup --->
[*] MMU-based Paged Memory Management Support
oC selection --->
PU errata selection --->
latform type --->
ernel features --->
oot options --->
ower management options --->
eneral architecture-dependent options --->
nable loadable module support --->
nable the block layer --->
0 Schedulers --->
xecutable file formats --->
Memory Management options --->

ecurity options
ryptographic API
ibrary routines --->
ernel hacking --->

< Exit > < Help > < Save > < Load >

3. 3t A\ Character devices3z & ,

9 © 2018-2022 HiBEMBRITBIEAT www.starfivetech.com
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B 2-2 Character Devices

.config - Linux/riscv 5.15.0 Kernel Configuration
nm(e Drivers — Character devices — Serial drivers
[

s keys navigate the menu. <Enter> selects submenus ---> (or

ut
</> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

3# A\ Serial drivers3g & ,

B 2-3 Serial Drivers

_config - Linux/riscy 5.15.0 Kernel Configuration
Device Drivers Character devices — Serial drivers
ract i

B
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus --

enpty submenus --

[*] PCI support --
< > rCCard (Pcmwc«rnaus) support ----
< > RapidI0 support

eneric Driver Opt)nns >

us devices
G (et & ] userspace <-> kernelspace linker ----

imware Drivers
< > CNSS receiver support ----
< > Memory Technology Device (MTD) support

evice Tree and Open Fimware support
<> rarallel port support -
[*] Block devices -

NUME Support

Misc devices

CSI device support
<*> Serial ATA and Parallel ATA drivers (hbi(a) —eem
[ 1 Miltiple devices driver support (RAID and LVM)
< > Generic Target Core Mod (TCH) and ConthS Infrastructure ----
[ 1 Fusion MPT device support ----

EEE 1394 (FireWire) support
[*] Network device support --->

nput device support --->

2C support --->
< > 13C support
[*] SPI support -
< > SPHI support
< > HSI support
< > PPS support

TP clock support
[*] rin controllers -
-*- (PIO Support --
<> Dallas's 1-wire sup|
[*] Board level reset or pnwer - off
[ 1 Power supply class support -
<*> Hardware Monitoring support
[ 1 Themal drivers
[*] vatchdog Timer Su
< > Sonics Silicon Ba:knlane support
< > Groadcom specific AM

Moltifunceion device drivers --->
[*] voltage and Current Regulator Support ---
<> flamote Controller support ----
[ ] HOMI CEC drivers
<*> Miltinedia support --->

raphics support --->
<> Sound card support --->

HID support
[*] USB support -
<*> MHC/SD/SDIO card support --->
< > Sony Memorystick card support
[ ] LED Support
[ ] iccessibility suppurt .
<> InfiniBand support
< > EDAC (Error Detection And Correction) reporting

SHPES _Exit > < Help > < Save > < Load >

</> for Search. Legend: [*] built-in [ ] excluded <M>module < > module capable

[*] tnable TTY  --->
irtual teminal
nable character translations in console
upport for console on virtual teminal
upport for binding and unbinding console drivers
nix98 PTY support
egacy (BSD) PTY support
Maximum number of legacy PTY in use
utomatically load TTY Line Disciplines

andard serial port support

Catatian TTY Drsver
6SM MUX Line discipline support (EXPERIMENTAL)
HSDPA aroadband Wireless Data Card - Globe Trotter
NULL TTY.
15C.v S8 cansole support
serial device bus
TY driver to output user messages via printk
typrintk log level (1-7)
virtio console
< > TPHI top-level message handler
<*> Hardware Random Munber Generator Core support
-*- Starfive True Random Number Generator support
< > fpplicon intelligent fieldbus card support
[*] /dev/men virtual device support
[*] /dev/port character device
< > TPH Hardware Support ----
< > xillybus generic FPGA interface
< > ¥illyusB: Xillybus generic FPGA interface for USB
[ ] Trust the bootloader to initialize Linux's CRNG

< Save > < Load >

< Felp >

1% #%£Support for Synopsys Designware 8250 quirksiEIn .

1ghted letters are hotkeys. Pressing <f> includes, <N> excludes, <> modularizes features.

Highlighted letters are hotkeys. Pressing <Y> includes, <> excludes, <H> modularizes features.

Press <Esc><Esc> to exit, <7> for Help,

Press <Esc><tsc> to exit, <?> for Help,

www.starfivetech.com
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Hji.:

i nux

B 2-4 Support for 8250

.config - Linux/riscv 5.15.0 Kernel Configuration

Device Drivers  Character devices ~Serial drivers

1
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus - Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <t> modularizes features. Press <Esc><Esc> to exit, <7> for Help,
</> for Search. Legend: [*] built-in [ ] excluded <>module <> module capable

<*> 8250/16550 ond compatible serial support
[*]  Support 8250 core.* kernel options (DEPRECATED)
[*]  support for variants of the 16550A serial port
[ 1 support for Fintek FBI216A LPC to 4 UART RS48S APT
[*]  Console on 8256/16550 and compatible serial port
[*]  OMA support for 16550 compatible UART controllers
8250/16550 FCI device support
8250/16550 £xar/Commtech PCI/PCle device support
Maximum number of 8256/1655 serial ports
Number of B250/16550 serial ports to register at runtime
xtended 8250/16550 serial driver options
upport more than 4 legacy serial ports
speed Virtual UART
upport for sharing serial interrupts
utodetect IRQ on standard ports (unsafe)
upport RSA serial ports
> Synopsys DesigaWare 8250 quirks|
[ 1 falink RT288x/RT305x/RT3662/RT3883 serial port support
<*> Devicetree based probing for 8250 ports
** Non-8250 serial port support *+*
< > /RM AMBA PLOIO serial port support
< > ARM AMBA PLOI1 serial port support
[*] Farly console using RISC-V SBT
< > MAX3100 Support
< > MAXGIOX support
< > yilinx uartlite serial port support
< > Digi International NEO and Classic PCI Support
-*- SiFive UART support
onsole on SiFive UART
CONP serial port support
C16157xx serial support
roadcon BCM63xx/BCM33xx UART support
Ttera JTAG UART support
Ttera UART support
adence (Xilinx Zyng) UART support
RC UART driver support
omtrol RocketPort EXPRESS/INFINITY support
reescale lpuart serial port support
reescale LINFlexD UART serial port support
onexant Digicolor CX92xxx USART serial port support
upport for Spreadtrum serial

SHPES _Exit > < Help > < Save > < Load > |

6. RFEN, FHRENZKEEXNIEE.

2.2. ZEWHKED

BiELEN

FIE7110M91% WD T

— arch

L starfive

|— codecs

| sf_pdm dts
| sf _pwrdac. dt si
| sf _spdif. dtsi
| sf _tdm dt si
| sf _wnB960. dt si
|— evb-overlay
|
|
|
|
|

[TTTT

— j h7110-evb-overl ay-can. dts

— j h7110-evb-overlay-rgb2hdm . dts
— j h7110-evb-overl ay-sdio. dts

— j h7110-evb-overl ay-spi.dts

— j h7110-evb-overl ay-uart4-emmc. dts

11
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| — j h7110-evb-overlay-uart5-pwndts
| L Makefile
— j h7110-cl k. dtsi
— j h7110- common. dt si
— jh7110.dts
— j h7110- evb- can- pdm pwrdac. dt s
— j h7110-evb.dts
— j h7110-evb. dtsi
— j h7110- evb-dvp-rgb2hdni . dts
— j h7110-evb-pcie-i 2s-sd. dts
— j h7110-evb-pinctrl.dts
— j h7110-evb-spi-uart2.dts
— j h7110-evb-uart 1-rgb2hdm . dts
— j h7110-evb-uart4-emc-spdif.dts
— j h7110-evb-uart5-pwmi2c-tdmdts
— j h7110-f pga. dts
— j h7110-visionfive-v2.dts
— Makefile
L vf2-overlay

— Makefile

L vf2-overlay-uart3-i2c.dts

SoC¥ESH
5157110 SoC¥ & AR B RER D E TR

freelight-u-sdk/Ilinux/arch/riscv/boot/dts/starfivel/jh7110.dts

B

B5-25¢ 2
-2 ¢ 2 BiRITEMN (SBC) MREMIFAMBEMNTERREZ:

freelight-u-sdk/linux/arch/riscv/boot/dts/starfive/jh7110-visionfive-v2.dts
-- freelight-u-sdk/linux/arch/riscv/boot/dts/starfive/jh7110-conmon. dts
-- freelight-u-sdk/linux/arch/riscv/boot/dts/starfive/jh7110.dts

2.3. REWIEE

SFFLinux 5.15hR A, ®AUARTIESIZSEEN T :

uart0: serial @0000000 {
conpati bl e = "snps, dw apb-uart”;
reg = <0Ox0 0x10000000 0x0 Oxl 0000>;
reg-io-width = <4>;
reg-shift = <2>
cl ocks = <&cl kgen JH7110_UARTO_CLK_CORE>,

<&cl kgen JH7110_UARTO_CLK APB>;

cl ock- names = "baudcl k", ”"apb_pcl k";

www.starfivetech.com © 2018-2022 HiBEMBRITBIEAT 12
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resets = <& stgen RSTN _UO_DW UART_APB>,
<&rstgen RSTN_UO_DW UART_CORE>;

interrupts = <32>;

status = "di sabl ed";

b
AR T 3 E IR R DR p9 S 505 B,
s compatible: RAMELR, AT EEEIEFMEREE.

‘reg. FFSE A 0x10000000" FISEE“0x10000", ERREXBEENE ZEHI2
{iI, reg-io-width#reg-shift.

* clocks: URATARER{E FHZ A9 AT £,

* clock-names: EiRRHRAIRFR,
*resets: URATIRBUEREINERES.
s interrupts: fE{FAHRTID,

s status: URATIRBH TIERT. ERFAELR, BB ANEE A okay”, B HiziRiE,
BRI AR E /5 di sabl ed”,

T AR EWPEEE NURATIEHIZ, — NUARTH ERTF—PUARTIREIZE, BEER
UART*ﬁ FEE—NF1% (alias) |, u@:’ﬁ’é’]ﬂ)\ﬁfw*ﬁ HIRBIE

2.4. IR K ECE

boar d. dt s X TFERFKECE XX,
STFEG-23 28k EA, board. dt sSXXEHALFIATEERR:

i nux/arch/riscv/boot/dts/starfive/jh7110-visionfive-v2.dts

XURATO4 %I, Hboard. dt sSXHFALF A FEEE:

i nux/arch/riscv/boot/dts/starfive/jh7110-visionfive-v2.dts

XA, E]IMEEIXTUART pinfEHECENIXN TREFE S

&gpi o {
uartQ_pins: uartO-pins {
uart 0- pi ns-tx {
sf, pi ns = <PAD GPI (6>;
sf,pin-ioconfig = <IQ(GPIO_IE(1) | GPIODS(3))>;
sf, pi n-gpi o- dout = <GPO_UARTO_SQUT>;
sf, pi n-gpi o- doen = <CEN_LOW;
b
uart 0- pi ns-rx {
13 © 2018-2022 HiBEMBRITBIEAT www.starfivetech.com
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sf, pi ns = <PAD _GPI 6>;

sf, pi nmux = <PAD _GPlI O6_FUNC_SEL 0>;
sf,pin-ioconfig = <IQ(GPIO_IE(1) | GPIOPY(1))>;
sf, pi n-gpi o-doen = <OCEN_HI GH>;

sf, pin-gpio-din = <GPl _UARTO_SI N>;

b
b

B IR X TpinfZFIMECERF S .

&uart 0 {
pi nctrl-names = "defaul t";
pinctrl-0 = <&uartO0_pi ns>;
status = "okay";

3

2.5. FHMUARTIZ B AFTENIEEH S

HBUTLTRERIEE.
1. #£boar d. dt s> 32 BFRUARTiR O, FHREZmHOE B,

&uart 3 {
pi nctrl-nanes = "defaul t";
pinctrl-0 = <&uart3_pi ns>;
status = "okay";

}

2. BRI BN S BREBNNZ B STTHE, MER B HRUARTSR A 1EFTENES & .

N

ear| yprintk consol e=ttyS3, 115200 debug rootwait earlycon=sbi

Not e:
ttySO <=====> vuartO0
ttySl <=====> uartl
ttyS2 <=====> vart?2
ttyS3 <=====> vuart3
www.starfivetech.com © 2018-2022 iBEIFTEHSEIRAE]
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3. AN

UARTIRNFE 7 B aEMFF A RIZRERTHITRIE: /dev/ttysx.

AAIBUARTAE R N FREFRRY, B Linuxz IZFFT R A RIBIEHRELINUXZRAESE B .

3.1. BRsERED

BERSZEREON, BEWHAREST TR
- B TET B KX

#i ncl ude <sys/types. h>
#i ncl ude <sys/stat. h>
#i ncl ude <fcntl. h>
#i ncl ude <uni std. h>

* B R AT EREE TR K A BT B A 3.

i nt open(const char *pathnane, int flags);
int close (int fd)

3.2.EtEFRAREMH

FRARERERMRI SN TE XM

#i ncl ude <term os. h>

B, — A EOREMTEN:
AT
SR
AL
R
CSREEH

UTHOATEESEONEN.

3.2.1. tcgetattr

tcgetattr 2—LinuxtrAERED, ATMERIRSEH

% Il Linux man-pages project® fLibrary Functions3 B E L= &,

o ©2018-2022 LiSRIFHLEIRAT]
KR
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3.2.2. tcsetattr

tcsetattr 2—PLnuxdREiEO, ATAHLIREESE.

% Il Linux man-pages project® fgLibrary Functions3 B E L= &,

3.2.3. cfgetispeed

cfgeti speed@— N LinuxtrEENO, ATHRBEGNEEE., .

2 Il Linux man-pages project® fyLibrary Functions3 Bl E L= 2.,

3.2.4. cfgetospeed

cf geti speed@—MinudrfRE A, TR WA,

£ JlLinux man-pages projectH fgLibrary Functions} B E L= 4.,

3.2.5. cfsetispeed

cf seti speed 2—MLinudifiE D, AT R BH KR,

% Il Linux man-pages project® fLibrary Functions3¥ B E =&,

3.2.6. cfsetospeed

cf set ospeed@—MLinuxiraR A, AFRERLIKRRE.

2 Il Linux man-pages projectd fyLibrary Functions3 Bl E L= 2.,

3.2.7. cfsetspeed

cf set ospeed@—PLinuxtmAEIED, ATFREWANEG L NEE.

% I Linux man-pages project® fyLibrary Functions3sBUE L= 4.,

3.2.8. tcflush

tcfl ushE2—PLinudrfEiED, BTEASAZNZN R EIE.

% Il Linux man-pages project® fLibrary Functions3 B E L= &,

www.starfivetech.com © 2018-2022 i8R EIRAE)
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4. 7151 FA 151

U T ETEFEEFTIT. BETUARTIRE X R AR E T EEERRFTENA ST EITE .

"
o
0
i
o

ncl ude <sys/types. h>

ncl ude <sys/stat. h>

nclude <fcntl.h> /*File control definition*/

ncl ude <term os.h> /*PPSIX Term nal operating system definition*/
ncl ude <stdio. h> /*Standard input and out put definition*/

#i ncl ude <uni std. h> /*UNl X standard function definition*/
#def i ne BAUDRATE 115200
#def i ne UART_DEVI CE "/dev/ttyS3"

#define FALSE -1
#def i ne TRUE 0

/**

*@rief Set communication speed for UART
*@aram fd Type int Open UART file
*@aram speed Type int UART speed
*@eturn void
*/
int speed_arr[] = {B115200, B38400, B19200, B9600, B4800, B2400, B1200,
B300,
B115200, B38400, B19200, B9600, B4800, B2400, B1200, B300, };
int name_arr[] = {115200, 38400, 19200, 9600, 4800, 2400, 1200, 300,
115200, 38400, 19200, 9600, 4800, 2400, 1200, 300, };
voi d set_speed(int fd, int speed){
i nt i;
i nt st at us;
struct termos Opt ;
tcgetattr(fd, &0Opt);
for ( i=0; i < sizeof(speed_arr) / sizeof(int); i++) {
if (speed == nane_arr[i]) {
tcflush(fd, TC OFLUSH);
cfsetispeed(&0pt, speed_arr[i]);
cf set ospeed(&pt, speed_arr[i]);
status = tcsetattr(fd, TCSANOW &Opt);
if (status !'= 0) {
perror(“"tcsetattr fdi");
return;

}
tcflush(fd, TCl OFLUSH);

17 © 2018-2022 HiBEMBRITBIEAT www.starfivetech.com
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/**
*@ri ef Set data bit, stop bit and parity check bit
*@aram fd Type int OPEN UART file

*@aram databits Type int data bit Val ue 7 or 8
*@aram stopbits Type int stop bit Value 1 or 2
*@aram parity Type int parity check Type Value N E O, S
*/
int set Parity(int fd,int databits,int stopbits,int parity)
{
struct ternios options;
if ( tcgetattr( fd, &ptions) I= 0) {
perror("SetupSerial 1");
return( FALSE) ;
}
options.c_cflag & ~CSl ZE;
switch (databits) /*Set dataa bit count*/
{
case 7:
options.c_cflag | = CS7;
br eak;
case 8:
options.c_cflag | = CS8;
br eak;
defaul t:
fprintf(stderr,"Unsupported data size\n"); return (FALSE);

}
switch (parity)

{

case 'n':

case 'N:
options.c_cflag & ~PARENB; [* Clear parity enable */
options.c_iflag & ~I NPCK; /* Enable parity checking */
br eak;

case '0':

case 'O :

options.c_cflag | = (PARODD | PARENB); /* Set as odd parity check*/
I

options.c_iflag | = | NPCK; /* Disable parity check */
br eak;

case 'e':

case 'E':

options.c_cflag | = PARENB; /* Enable parity */
options.c_cflag & ~PARODD; /* Set as even parity check*/
options.c_iflag | = | NPCK; /* Disable parity check */

br eak;

case 'S':

case 's': /[/*as no parity*/

options.c_cflag & ~PARENB;
options.c_cflag & ~CSTOPB; br eak;

def aul t:
fprintf(stderr, "Unsupported parity\n");
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return (FALSE);

}
[* Set stop bit*/
switch (stopbits)

{
case 1:
options.c_cflag & ~CSTOPB;
br eak;
case 2:
options.c_cflag | = CSTOPB;
br eak;
defaul t:
fprintf(stderr,"Unsupported stop bits\n");
return (FALSE);
}
/[* Set input parity option */
if (parity I'="n")
options.c_iflag | = | NPCK;

tcflush(fd, TCl FLUSH) ;

options.c_cc[VTIME] = 150; /* Set to nore than 15 seconds*/
options.c_cc[VMN = 0; /* Update the options and do it NOW */
if (tcsetattr(fd, TCSANOW &options) = 0)

{

perror("SetupSerial 3");

return (FALSE);

}

options.c_Iflag &= ~(ICANON | ECHO | ECHCE | ISIGQ; [/*Input*/
options.c_oflag &= ~OPCST; [ *Qut put */

return ( TRUE);

}
int main(int argc, char *argv[])
{
i nt fd, c=0, res;
char *dev;
char  buf[ 256] ;
printf("Start...\n");
if (argc == 2)
dev = argv[1];
el se
dev = UART_DEVI CE
fd = open(dev, O RDVR);
if (fd < 0) {
perror (UART_DEVI CE) ;
exit(1);
}
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printf("Open...\n");
printf("bandrate %l...\n", BAUDRATE)
set speed(fd, BAUDRATE)
if (set_Parity(fd,8,1,'N) == FALSE) {
printf("Set Parity Error\n");
exit (0);
}

printf("Reading...\n");
while(1) {
res = read(fd, buf, 255);

i f(res==0)
conti nue;
buf [ res] =0;

printf("9%", buf);
i f (buf[0] == 0x0d)

printf("\n");
wite(fd, buf,res);

if (buf[0] =="'@) break;
}
printf("Close...\n");
cl ose(fd);
return O;
}
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