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UART-Interrupt

main() io mux_init(

io mux_init();
plic 1nit();
sysctl enable irq();

fpioa set function(4, FUNC UART1 RX +
fpioa set function(5, FUNC UART1 TX +
fpioa set function(1@, FUNC GPIOHS3);

gpiohs set drive mode(3, GPIO DM OUTPUT); ¥
gpio pin value t value = GPIO PV HIGH; 7.3.1 fpioa_set_function

gpiohs set pin(3, value); 7301

L % E 100-1047 ERIE FIhEE.
uart 1nit(

uart_configure( » 115200, 8, UART STOP 1, UART PARITY NONE);  [FEESRPSESmsy

uar‘t_?et_r‘ecglve_tr‘lgger‘:j‘ </ UART—RECEIUE—FIFD—S}; int fpioa_set_function(int number, fpioa_function_t function)

uart i1rq register( , UART RECEIVE, on uart recv,

uart set send trigger( , UART SEND FIFO 0); 7.3.1.3 5%
v_uart num = -

uart_irg_register( > UART_SEND, on_uart send, &v uart num, 2);

SHB B WA

number 10 EHS LD
*hel = {"hello world!\n"}; function FPIOAINEES faA

uar‘t_send_datai 3 hE']., strlen(hel )3 FUNC_UART1_RX 64, /*!< Receiver */

D FUNC_UARTT_TX 65, J* 1< Transmitter
while(1); FUNC_UART2_RX 66, /1< Receiver */
FUNC_UART2_TX 67, VESRS Transmitter

FUNC_UART3_RX 68, [xl< Receiver */

FUNC_UART3_TX 69, J* 1< Transmitter
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main() FH H_éﬁ PI_IC

io mux init();
plic init
sysctl enable irq();

4.1 #

gpiohs_set drive mode(3, GPIO DM OUTPUT); FLHE— SRR IR S EREIS S CPU SUSMNERRET b, IR T BANRENY, SEENFRE
gpio pin value t value = GPIO PV HIGH; MAER,
gpiohs set pin(3, value);

uart_init( )

uart_configure( , 115200, 8, UART STOP 1, UART PARITY NONE); PLIC ERERLUTIIEE:
+ SRR T

- IREFEAIEERE

- BECEAERLTR

uart_set receive trigger( » UART RECEIVE FIFO 8);
uart irqg register( , UART RECEIVE, on uart recv,

uart set send trigger( , UART SEND FIFO 0); 4.3.1 plic_init
v_uart_num = -

- . , . 4.3.1.1 @R
uart _1irq register( > UART_SEND, on_uart send, &v uart num, 2); i

PLIC #D4& L5 ERARET,
*hel = {"hello world!\n"};

3.1.2 EEEE
uart_send_data( , hel, strlen(hel)); 4.3.1.2 BHRE

while(1); void plic_init(void)
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main() 21.3.15 sysctl_enable_irq

io mux_init(); 21.{&5.1 A
plic init(); (ERERGDER, INE BRI — BT RATE,

21.3.15.2 RERE
gpiohs set drive mode(3, GPIO DM OUTPUT);
gpio pin value t value = GPIO PV HIGH; void sysctl-enable-irq(void)
gpiohs set pin(3, value);

uart_init( )
uart configure( , 115268, 8, UART STOP 1, UART PARITY NONE);

uart_set receive trigger( » UART RECEIVE FIFO 8);
uart irqg register( , UART RECEIVE, on uart recv,

uart set send trigger( , UART SEND FIFO 0);
v_uart_num = -
uart_irqg register( » UART _SEND, on_uart send, &v uart num, 2);

*hel = {"hello world!\n"};
uart _send data( , hel, strlen(hel));

while(
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main() 6.3.1 gpiohs_set_drive_mode

6.3.1.1 #k

io_mux_init(); 0% 6PI0 WaNIE .

plic init();
sysctl enable irq(); 6.3.1.2 FEEE

[ GPIO_DI"'LOUTPU void gpiohs_set_drive_mode(uint8_t pin, gpio_drive_mode_t mode)
gpio pin value t value = GPIO PV HIGH;
gpiohs set pin(3, value); 6.3.1.3 B

- e o C=E LN =:pr LA T
uart 1nit(

) . " N
uart_configure( , 115200, 8, UART STOP 1, UART PARITY NONE); - SPIOER WA
. — — — — mode GPIO EEpET %A

5.4.1 gpio_drive_mode_t

uart_set receive trigger( » UART RECEIVE FIFO 8);

- . . ) . 5.4.1.1 faid
uart irg register( , UART RECEIVE, on uart recv, » 2); o0
uart set send trigger( , UART SEND FIFO 0); 5412 EX

".-'_Llal‘t_l‘ll_lm = ; typedef enum _gpio_drive_mode

uart _1irq register( » UART _SEND, on_uart send, &v uart num, 2); { GPTO_DH_TNPUT,
GPIO_DM_INPUT_PULL_DOWN,
GPIO_DM_INPUT_PULL-UP,
GPIO_DM_OUTPUT,

} gpio_drive_mode_t;

*hel = {"hello world!\n"};
uart _send data( , hel, strlen(hel));

5.4.1.3 m&A

while(1); RS sk

GPID_DM_INPUT A
GPIO_DM_INPUT_PULL_DOWN %gATHI
GPIO_DM_INPUT_PULL_UP WAL
GPIO_DM_QUTPUT ]
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main() 6.4.2 gpio_pin_value_t

io mux_init(); 6.4.2.1 A
plic_init(); GPIO f&.
sysctl enable irq(); 6.4.2.2 =W

t_dr‘ive_rnode:j:?-_. GPIO DM OUTPUT); typedef enum _gpio_pin_value
Ca— - . — . {
alue t value = GPIO PV HIGH: 5P1O_PV_LOW |
GPIO_PV_HIGH
} gpio_pin_value_t;

uart_init( )
uart configure( , 115268, 8, UART STOP 1, UART PARITY NONE); 6.4.2.3 WA

uart_set receive trigger( » UART RECEIVE FIFO 8); RAE i
uart irqg register( , UART RECEIVE, on uart recv, y 2); GPIO_PV_LOW 1K
GPIO_PV_HIGH &

o oz

uart set send trigger( , UART SEND FIFO 0);
v_uart_num = -
uart_irqg register( » UART _SEND, on_uart send, &v uart num, 2);

*hel = {"hello world!\n"};
uart _send data( , hel, strlen(hel));

while(

2024/10/23 8



UART-interrupt 7y >4

PEKING UNIVERSITY

main() 11.3.3 uart_configure
io mux init() 11:3.3.1 §&a

D ) L )3

= /3 1%E UART #8X53,
plic init();
sysctl enable irq(); 11.3.3.2 HRHRE
gpiohs set drive mode(3, GPIO DM OUTPUT); void uart_configure(uart-device_number-t channel, uint32_t baud-rate, uart-bitwidth_t
g[Z:']'_El_p.ir'l_‘-.-"alI_JE_t value = GPIC}_F‘V_HIEH_: data_width, uvart_stopbit-t stopbit, vart-parity-t parity)

gpiohs set pin(3, value);

11.3.3.3 8%
uart_init(

uart_configure( , 115200, 8, UART STOP 1, UART PARITY NONE); BHEN Bl At
channel UART RS BA
uart set receive trigger( » UART _RECEIVE_FIFO 8); baud_rate  E¥FE B
uart irqg register( , UART RECEIVE, on uart recv, > 2); data_width & (5-8) %A
stopbit I=TIR ] LN
uart set send trigger( , UART SEND FIFO 0); parity s ] B

v_uart_num = -
uart_irqg register( » UART _SEND, on_uart send, &v uart num, 2);

*hel = {"hello world!\n"};
uart _send data( , hel, strlen(hel));

while(
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main()

io mux_init();

plic init();

sysctl enable irq();
gpiohs set drive mode(3, GPIO DM OUTPUT);
gpio pin value t value = GPIO PV HIGH;

gpiohs set pin(3, value);

uart_init( )
uart configure( , 115268, 8, UART STOP 1, UART PARITY NONE);

art _set receive trigger( » UART RECEIVE FIFO 8);
LB[ uart i1rq register( , UART RECEIVE, on uart recv,

;ﬁi uart set send trigger( , UART SEND FIFO @);
tii v_uart_num = -

uart_irqg register( » UART _SEND, on_uart send, &v uart num, 2);

*hel = {"hello world!\n"};
uart _send data( , hel, strlen(hel));

while(1);

2024/10/23
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11.4.7 wuart_receive_trigger_t

11.4.7.1 &k
flrrhliray DMA & FIFO SRE. = FIFO pRBEERTEHFTZEN & TETE DMA £5. FIFO0 BOIR
ERn16 ¥,

11.4.7.2 EX

typedef enum _uart-receive_trigger

UART_RECEIVE_FIFO_T1,
UART_RECEIVE_FIFO0_4,
UART-RECEIVE-FIFO0-8,
UART_RECEIVE_FIF0_14,
} uart_receive_trigger-t;

BRBTR TP

UART_RECEIVE_FIFO_1  FIFOFF1FT
UART_RECEIVE_FIFO_4 FIFOR&2FT
UART_RECEIVE_FIFO_8 FIFOFF4FT
UART_RECEIVE_FIFO_14 FIFOFIF 8 FH
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main() UARTﬁEﬁEj%ﬁ‘

11.4.6 wuart_send_trigger_t

io mux_init();
plic init(); 11.4.6.1 R

sysctl enable irq(); &ixEfeg DMA fitk FIFO RE. = FIFO HhpvEsE/ TS T EM it & FUrEE DMA £5. FIFO BUR
ER16 775,

gpiohs set drive mode(3, GPIO DM OUTPUT);

gpio pin value t value = GPIO PV HIGH; 11.4.6.2 EX

gpiohs set pin(3, value);

typedef enum _uart_send_trigger
uart_init( )

B . - . UART_SEND_FIFO_-8,
uar‘t_corﬁlgur‘e; , 115288, 8, UART STOP 1, UART PARITY NOMNE); UART_SEND_FIF0_2,

UART-SEND-FIFO-4,
UART_SEND_FIFO0_8,

uart_set receive trigger( » UART_RECEIVE _FIFO 8); } uart_send_trigger_t:
uart irqg register( , UART RECEIVE, on uart recv,
uart set send trigger( , UART SEND FIFO 0); 11.4.6.3 mA
v_uart_num = - _ .
uart_irqg register( » UART _SEND, on_uart send, &v uart num, 2); RABTT s
UART_SEND_FIFO_@ FIFO m=

*hel = {"hello world!\n"}; UART_SEND_FIF0_2 FIF0OFEI&2ZFH

uart _send data( , hel, strlen(hel)); UART_SEND_FIFO_4 FIFO®£ 4FH

UART_SEND_FIF0_8 FIFOf5 8 F1

while(1);
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main()

io mux_in 1t ()3 U A RT@ ﬁ HH % ) 9: :ﬁé

plic init();
sysctl enable irq();

G

CHEE

gpiohs set drive mode(3, GPIO DM OUTPUT);

gpio pin value t value = GPIO PV HIGH;

gpiohs set pin(3, value); 11.3.18 uart_irg_register
11.3.10.1 #&k

uart_init( ): FEAR UART ERBfTER 24,

uart configure( , 115268, 8, UART STOP 1, UART PARITY NONE);

11.3.10.2 EHHEFR

uart set receive trigger( , UART RECEIVE FIFO 8);

void uvart_irg-register(uart_device_number_t channel, uwart_interrupt-mode-t
interrupt_mode, plic_irg-callback-t uart_callback, veid *ctx, uint32_t priority)

11.3.18.3 &#

SWBIT &t HABELH
*hel = {"hello world!\n"}; channel UART %85 A
L . J . n ~
uart send data( , hel, strlen(hel)); interrupt.mode  FEEEE A
= — uart_callback  HPHEf[EliA LETPN
e otx PHFESEH WA
wWhile( priority PEIAEER BN
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N IR R A (RT3
C JARI AT TR (RIERE D)

iD mux lnlt\ :I; /olatile uint32_t recv_flag = ©;
= S char g_cmd[4];
[:]].l(:_lrll-t'k )3 solatile uint8_t g_cmd_cnt = 6;

Sysctl_enable_ir‘q{ )s int on_uart_recv(void *ctx)
{

UART-Interrupt

char v_buf[8];
gpiohs_set_drive_mode(?-, GPIO_W_OUTPUT:I'; int ret = uart_receive_data(UART_NUM, v_buf, 8);
gpio pin value t value = GPIO PV HIGH; g°”J:“:;5 1285 1 <ret; 1)
gpiohs_set_pinﬂ, UEI]_UE::'_; if(v_buf[i] == @x55 && (recv_flag == @ || recv_flag == 1)

recv_flag = 1;
continue;

uart_init(UAR

uart_configure(UART NUM, 115200, 8, UART STOP 1, UART PARITY NONE); , _
- — - - - - else if(v_buf[i] == ©xAA && recv_flag == 1

uart set receive trigger(UART NUM, UART RECEIVE FIFO 8); recv_flag = 2;
" g_cmd_cnt = ©;
continue;

uart irq register(UART NUM, UART RECEIVE, on uart recv,

. . lse if flag == 2 8& g_cmd CMD_LENT
uart set send trigger(UART NUM, UART SEND FIFO @); Sloe Mlrecy Mig - 2 B EOmcnt < O IOM

uint32 t v_uart_num = UART_NUM; g cmd[g_cmd_cnt++] = v_buf[i];
if(g_cmd_cnt >= CMD_LENTH)

{

uart_irg_register(UART_NUM, UART_SEND, on_uart_send, &v_uart_num, 2);
release_cmd(g_cmd);

char *hel = {"hello world!\n"}; ) s S
uart send data(UART NUM, hel, strlen(hel)); continue;

) P else
while(1);

recv_flag = @;

2024/10/23 13
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EF'H%IEHH 11.3.7 wuart_receive_data

recv_flag = ©; 11.3.7.1 #@#
i#Eid UART 3:ERE3E,

g_cmd[4];

g cmd_cnt = ©;
on_uart_recv( *ctx)
11.3.7.2 EHER

v_buf[8];
ret = uart_receive_data( , v_buf, 8); ——p
for( i=0; i< ret; i++) int uart_receive_data(uart_device_number-t channel, char *buffer, size_-t buf-len);

if(v_buf[i] == ©x55 &% (recv_flag == @ || recv_flag == 1)
11.3.7.3 &%
recv_flag = 1;
continue;

SHERM R PN FS M
else if(v_buf[i] == @xAA && recv_flag == 1 channel UART &= N
e e = buffer  IEUTHEGE i
g_cmd_cnt 9; buf_len EWHIENKE @A

continue;

else if(recv_flag == 2 && g_cmd_cnt < 11.3.7.4 R[EM&E
BRI EIEIERE.

g cmd[g_cmd_cnt++] = v_buf[i];

i*(g—cmd—mt >= ) - LED on when receive 55AA55555555 g_cmd_cnt ==
release_cmd(g_cmd);
) recv_flag = ©; - LED off when receive S5AAAAAAAAAA

continue;

(o TV S -T- =

r—“:etur*n e; OX55

OXAA &&
g cmd cnt<4
2024/10/23 14
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recv_flag = @;

if(v_buf[i] == ox55 &% (recv_flag == @ || recv_flag == 1)

#define
#define

, V_buf, 8);

release_cmd(

switch(*((

{

g_cmd[4];
g _cmd_cnt = 8;
on_uart_recv( *ctx)
{
v_buf[8];
ret = uart_receive_data(
for( i=90; i< ret; i++)
{
recv_flag = 1;
continue;
else if(v_buf[i] == ©xAA && recv_flag == 1
recv_flag = 2;
g cmd_cnt = 8;
continue;
else if(recv_flag == 2 & g_cmd_cnt <
g cmd[g_cmd_cnt++] = v_buf[i];
if(g_cmd_cnt >= )
{
release_cmd(g_cmd);
recv_flag = 9;
¥
continue;
else
recv_flag = 9;
}
return 8;
}

}

return ©;

2024/10/23
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*cmd )
*)emd) )

case
gpiohs_set pin(3, GPIO_PV_LOW);
break;

case :

gpiohs_set pin(3, GPIO_PV_HIGH);
break;
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on_uart_send( *ctx)

main()

io mux_init();
plic init();
sysctl enable irq();

v_uart = [*( ¥Jctx)|+ 1 + ex3e;
uart_irqg_unregister( , UART_SEND);
*v_send_ok = "Send ok Uart";

gpiohs set drive mode(3, GPIO DM OUTPUT);
gpio pin value t value = GPIO PV HIGH;

gpiohs set pin(3, value); uart_send_data( » v_send_ok,strlen(v_send_ok));

uart_send_data( 5 *)&v_uart,1);
uart_init( )s return ©;
uart configure( , 115200, 8, UART STOP 1, UART PARITY NONE);

uart_set receive trigger( » UART RECEIVE FIFO 8);

uart irqg register( , UART RECEIVE, on uart recv, ¥ M:[:J@:[EIJ:CtXEPi;EE:R—‘/I\ U|nt32_t %’%@E@{E
uart set send trigger( , UART SEND FIFO 0); Eég%ﬁj’j??@

t = 7 N SN0 TR
uar‘tJrqieEiZte:?m » UART_SEND, Gn=uar‘t=send, &v=uar‘t=num, 2); E&‘{% UART E@ﬁlﬁﬁ%ﬁ‘{fﬂﬂ‘
KL [E EH 45 H “Send ok Uart”
uart _send data( , hel, strlen(hel)); jéiiﬁ%“A/T\fizﬁ%F

while(1); E%Ei}g.lﬁl O ’ %%}ﬁ%ﬁfgo

*hel = {"hello world!\n"};
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1 H——Send ok Uart

C:\Users\86182\AppData\Loc:

hello world!
Send ok Uart3]
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K-FLASH V0.4.1

Device
USB Serial Port (COM9)

Baud rate Chip
2000000 ~ In-Chip

Firmware

DAA Research\courses\CPS\kendryte-stai

Open terminal after flash

BTN EE

ez ) ¥

PEKING UNIVERSITY
S 7. U4 J =N -

B P I ——kT kTR

| I sscom v5.13.1 B O/MESUERIR S /EE AF T J,2618058@qq.com. QQ... — O X
BREO s088 5 #= 2575 NIE #0

ETEfTHERO. .

FEfTH&EO. .

a0 | T sigwer | gt | FEER|T &
]2 |COM9 USE Serial Port ~ ||V SR (et | SERSHERITM M OECEE T R

@ hFmn|¢  ESE0RE| T hMERSEST 20 msl@l FH E[FE
W RTS v DTR H$E: 115200 v | [MESAMAAL

= EardheEFoc i [ pr—

e || RO |

FIMEREL RO TS | F&: SE(TT) , ASBFRE BARETHMIL: http/n
www.daxia.com |S:24 R:0 COM9 B3  115200bps,8,1,None,None
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Thanks for listening!
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