BIE
T41 GPIO HF 7S 1E+a

Date: 2022-05

AERH I 58 e HL i i B A R 2

| ] Ingenic Semiconductor Co., Ltd.



Copyright © 2005-2022 Ingenic Semiconductor Co. Ltd. All rights reserved.

No part of this document may be reproduced or transmitted in any form or by any means
without prior written consent of Ingenic Semiconductor Co. Ltd.

Trademarks and Permissions

1 HIE

W ingenic Ingenic and Ingenic icons are trademarks of Ingenic Semiconductor Co.Ltd.
All other trademarks and trade names mentioned in this document are the property of
their respective holders.

Disclaimer

All the deliverables and data in this folder serve only as a reference for customer
development. Please read through this disclaimer carefully before you use the deliverables
and data in this folder. You may use the deliverables in this folder or not. However, by
using the deliverables and data in this folder, you agree to accept all the content in this
disclaimer unconditional and irrevocable. If you do not find the content in this disclaimer
reasonable, you shall not use the deliverables and data in this folder.

The deliverables and data in this folder are provided "AS IS" without representations,
guarantees or warranties of any kind (either express or implied). To the maximum extent
permitted by law, Ingenic Semiconductor Co., Ltd (Ingenic) provides the deliverables and
data in this folder without implied representations, guarantees or warranties, including but
not limited to implied representations, guarantees and warranties of merchantability,
non-infringement, or fitness for a particular purpose. Deviation of the data provided in this
folder may exist under different test environments.

Ingenic takes no liability or legal responsibility for any design and development error,
incident, negligence, infringement, and loss (including but not limited to any direct,
indirect, consequential, or incidental loss) caused by the use of data in this folder. Users
shall be responsible for all risks and consequences caused by the use of data in this folder.

Je5E IR B B A IR A ]

bk JEEUHTHEE X PUACIEZR B8 10 SRR X 14 SHE [EKE
i1 : (86-10)56345000

1% 5. (86-10)56345001

Http: //www.ingenic.cn



i

I

it

it

AN TA1GPIO FA7astRlFdarg, WBIEMERIE TR T RIDTEMK
GPIO AT A (EA- 3737 N HIHRAE (]
= ERhR AR

5 A SCRE AR L (147 il ARCAS TR

T &%

IEEXTR
ASCRY CAHRHD B AT LT LR
o HARLH TN
o BRPFITR TR

(EAARTEES

ATIC 3 R T RSO BT 1 B o« o i A PR SO A0 35 RARIT I SRS
ENIEE TR

2022-05 1.0 B — IR IE XRAS AR

T41 GPIO FF# 81k
Copyright® 2021-2023 Ingenic Semiconductor Co., Ltd. All rights reserved.



1 Ingenic B

1 GPIO I B B TR B oo et 2
1.1 GPIO Group FEHIEIE ..o 2
L B P BT TR oottt et e e e e e neaenns 2
1.3 BP0 T BB I B oot e et et e e e e et e s e e e et et e e e e e et e s eee e e et et eeeaennes 3
L4 R B JTI oot et ee e 3

2 UDOOE T ERAE GPIO e e e e e e e e s e e 5
2.1 GPIO BB TE TR oo et e e e et et e et et e e e e e et et aeaenaen 5
22 C BRI oottt ettt e et ettt et et e et eeaeeeeeanean 5
23 D00 BB T oo e e e e e e e e e e e et e e e e e e e e e e et e e e e e e e e e a e e e e et e ereeaeaaen 6
2 A VOIALIE BRIZE oo e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaeeaaaes 6

3 I ERAE GPIO I B TR e oo 7
3.1 GPIO BUBE E BRI oot e et et e ae e e et et e e e et et e e e ne e e 7
R IR oI F X a1 (NS S U U TR U U OSSR RSRURRRRRR 8
33 R oottt ettt eeeeeeeaeans 8

4 HEBRGETIEELGPIO oo 9
.1 dEVIMEM TEE ..o e e e e e e e e e e e e e e e e e e s e e e ee e e e e eaaeeseseeaeeseaeeaneesaneenns 9
A, A GPIO T oot e et ettt ettt et et et e e et e e eeennn 10

5 N A EIRE GPIO BB E B TRERE oo, 12
5. B GO BRI oottt ettt e et e ae e e 12
5.2 Eﬁli&ﬂtﬂ%ﬁt ................................................................................................... 12
5.3 B T AT B IR E oo, 13

T41 GPIO e 1

Copyright® 2021-2023 Ingenic Semiconductor Co., Ltd. All rights reserved.



n ﬁE T41 GPIO H775Li/Eam

1 Grio FIEAZEENE

1.1 GPIO Group Eithiit

HIER gpio B Y SR 3 A El3E B £ 411 gpio Group, &4 gpio [I3EHE
HEn T

PA: 0x10010000

PB: 0x10011000

PC: 0x10012000

PD: 0x10013000
R B gpio XN 32 4~5] .

1.2 EREFE

R 1-1 H A7

FEMAWR | el | FARKRE | FERER ThEe
PxINT 0x10 0Ox14 0x18 -
PXMSK 0x20 0x24 0x28 -
PxPAT1 0x30 0x34 0x38 -
PXPATO 0x40 0x44 0x48 -
PXPUEN 0x110 0x114 0x118 L Fifdine
PXPDEN 0x120 0x124 0x128 R
PxDSL 0x130 0x134 0x138 1% 16bit IXBNHE
PxDSH 0x140 0x144 0x148 151 16bit IR AE
EE:

1. Px ) xfKE A, B, C, D

2. BANIIRERAEASA 3 A

3. WAERRKE. NEEM bit 5 1, HEENN pin ThAE.
4, ZERTERR: SEZER bit 5 1, JEERAN pin THEE.

T41 GPIO HAH#RIEHK 2
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1.3 GPIO THEEE

% 1-2  GPIO IIfgHiiR

INT | MASK | PAT1 | PATO | 3% D#43A

1 0 0 0 A HL T it K R BB

1 0 0 1 5 FL P A Hp

1 0 1 0 T B ik A R

1 0 1 1 TR kR H

1 1 0 0 RH P Al FR By, SR AW bR, 1l SR AR EAT
1 1 0 1 i PO SR W, an SRR R, e s bR AL
1 1 1 0 R RO B W, SRR R, e S bR AL
1 1 1 1 TR R R W, G R B, e S bR AL
0 0 0 0 TIRE O

0 0 0 1 IRe 1

0 0 1 0 TIRE 2

0 0 1 1 TIRE 3

0 1 0 0 GPIO fith 0

0 1 0 1 GPIO fith 1

0 1 1 ? GPIO i\

N 1-2, ] 0x10, 0x20, 0x30, Ox40 Zifias, A LA E A5 I ThRE,
ol S B N B B Th RS BT HL S B

1.4 IXENEEZE

T21/T31 XN EE SJ M ZF A7 2%
1-3 IRBNEE IR E 1

T41 GPIO HAH#RIEHK 3
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PxDSL 0x130
Bit |31]30]29|28|27|26(25/24 23 |22(21|20[ 19]1817|16|15[14[13[12[11]10] 9 | 8 [ 76 | 5|4 3] 2] 1] 0
g | g || g ||| g ||| ||| |e|a|<
5 s|5|§5|E|5|8|5|ElE|lE|5|5|5|E|5
I I35 a&S 2389 9|28 55|88 |8
21 8|8|8|8|8|8|8|8|8|8|8|8|8|8)|2838
RSTU“? ’?") ')“? ’)") ’?‘7 '?"? '?‘7 '?‘7 ’)") 'P“? ’)"J '?I'? '?\'? ’)I’) ?"P 9|‘?
Bits Name Description R/W
31:.0 | DSLn Wheren =0~ 15 and DSL n = DSLO ~ DSL15. RW
[1:0] DSL n[1:0] is used to select drive strength of the corresponding
PxDSL[2n+1 :2n].
00: 2mA
01: 4mA
10: 8mA
11: 12mA
Kl 1-4 IXBhAEE SR E 2
PxDSH 0x140
Bit [31]30[20| 28|27 26|25 |24|23]22]21]20[19]18[17]16[15] 14[13[12[11]10[ 0 [8 [ 7|6 [ 5| 4 [ 3] 2[ 1] 0
g | §g|lg|g|g|g|g|Fg || || |8 |8|8F|FT
5 5|5 5|5 5 5 El5|5|5|5 5|55
Il ||| | ||| 2BIEE|BI 2| 2|8 )%
8/ 8|8|8|8|8|8| 8| 8|8|8|8|8|8|8]28
RST?"’ 9": '7"7 ?}? 9‘9 9‘9 9") ?}? ?‘? ?‘? ?‘? ?‘? 9‘9 9‘9 ?"7 ')’9
Bits Name Description R/IW
31:0 DSH n Where n =0~ 15 and DSH n = DSHO ~ DSH15. RW
[1:0] DSH n[1:0] is used to select drive strength of the corresponding
PxDSH[2n+1 :2n].
00: 2mA
01: 4mA
10: 8BmA
11: 12mA

R 1-3 fIE 1-4, BX3hAE 1152 HH PxDSL A1 PxDSH W 20 27 /7 28 & & , FL 4 PxDSL
St v —4H gpio B 16bit, PxDSH X — 4 gpio [ E 16bit.

T41 GPIO FF# 81k
Copyright® 2021-2023 Ingenic Semiconductor Co., Ltd. All rights reserved.




ol B

T41 GPIO H 73 E4RTE

2 uboot T#1E GPIO

2.1 GPIO By <ea

Xt N bR BUAE uboot BB : opensource/uboot/drivers/gpio/jz_gpio_common.c

int gpio_request(unsigned gpio, const char *label) //gpio HIiE
int gpio_free(unsigned gpio) //gpio BiK
int gpio_set_value(unsigned gpio, int value) //% & gpio MIMH
int gpio_get value(unsigned gpio) / /3R gpio MIME
int gpio_direction_input(unsigned gpio) // % B gpio NI

int gpio_direction_output(unsigned gpio, int value) //i& & gpio Nfith

void gpio_enable pull up(unsigned gpio) / /41T gpio K L FiffiRE

void gpio_disable pull up(unsigned gpio) / /%M gpio [¥)_EHifdifE

void gpio_enable pull down(unsigned gpio) //¥TFF gpio B hrflife

void gpio_disable pull_down(unsigned gpio) / /%W gpio KR Hifii fE

void gpio set func(enum gpio port n, enum gpio function func, unsigned
int pins) // % E gpio Dhig

void gpio set driver_ strength(enum gpio port n, unsigned int pins, int
ds) / /B gpio WFAHE

int gpio_get flag(unsigned int gpio) [/ E gpio frid

int gpio_clear_flag(unsigned gpio) //3REX gpio tri&

2.2 C FEER¥

S0 :: #include<asm/io.h>

T41 GPIO HAH#RIEHK >
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readb(addr)
readw(addr)

readl(addr)

writeb(b, addr)
writew(b, addr)

writel(b, addr)

2.3 uboot 5 S1T

md ©x10010140 //i2EL 0x10010140 2717 2 i

mw 0x10010140 0x1000 //{17Z {77+ 0x10010140 5 \{H 0x1000

2.4 volatile R}

*(volatile unsigned int *)0x10010140 = 0x1000 //EA

Value = *(volatile unsigned int *)0x10010140 / /1E2EX

T41 GPIO HAH#RIEHK 6
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3 MR GPIo BiTEE

3.1 GPIO RYFH </

Sk A4 :#include <linux/gpio.h>

T21/T31 J T31 2 J5 05 Fr AR R 4

int gpio_request(unsigned gpio, const char *label); //gpio Hif
void gpio_free(unsigned gpio); //gpio B
int gpio_direction_input(unsigned gpio); // % E gpio NHIA

int gpio_direction_output(unsigned gpio, int value); //W & gpio N#iit

int gpio_get value(unsigned int gpio); / /3B gpio MIME
void gpio_set value(unsigned int gpio, int value); / /3K gpio MIME
int gpio_to_irq(unsigned int gpio); //BEE gpio N

TA0 J TA0 2 Ja s AR R 4L

int gpio_request(unsigned gpio, const char *1label) //gpio HIiE
void gpio_free(unsigned gpio) //gpio BEhY

int gpio_export(unsigned gpio, bool direction_may change) //export
gpio

void gpio_unexport(unsigned gpio) //unexport gpio
int _ gpio_get value(unsigned gpio)//3HX gpio HIMH

void _ gpio_set value(unsigned gpio, int value) //%E gpio MH
int gpio_sysfs set_active_low(unsigned gpio, int value)

static inline int gpio_direction_output(unsigned gpio, int value)//& &

T41 GPIO HAH#RIEHK /
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gpio M
static inline int gpio_direction_input(unsigned gpio) //¥® gpio N\

int _ gpio_to_irqg(unsigned gpio) // % E gpio N KT

3.2 volatile R}

*(volatile unsigned int *)0x10010140 = 0x1000 //S A

Value = *(volatile unsigned int *)0x10010140 //EEEL

3.3 FEeR

static inline void outb(u8 value, unsigned long addr)
static inline void outw(ulé6 value, unsigned long addr)

static inline void outl(u32 value, unsigned long addr)

static inline u8 inb(unsigned long addr)
static inline u8 inw(unsigned long addr)

static inline u8 inl(unsigned long addr)

T41 GPIO HAH#RIEHK 8
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4 s HZG TR GPIO

4.1 devmem i£5

e devmem 5

B E PB15 At (out 0):
devmem 0x10011018 32 0x8000
devmem 0x10011024 32 0x8000
devmem 0x10011038 32 0x8000

devmem 0x10011048 32 0x8000

WE PB15 ANk (out 1):

devmem 0x10011018 32 Ox8000
devmem 0x10011024 32 0x8000
devmem 0x10011038 32 Ox8000

devmem 0x10011044 32 0x8000

e devmem i
BEHURA B 17 258 -
devmem 0x10011010
devmem 0x10011020
devmem 0x10011030

devmem 0x10011040

T41 GPIO HAH#RIEHK ?
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4.2 {FF GPIO T &

4.2.1 Fi5 GPIO BB A

TEHAE sysfs GPIO Z i 5 22X AT WG . [EAERMEZ, H T HIE sysfs
GPIO &= 1E N # request_gpio, [FlIAE WA CL 4 115 1L/ GPIO 7E sysfs GPIO
REIE 2RI

% /B GPIO 7V R :

$ cd /sys/class/gpio

$ echo [gpio_num] > export #H1 GPIO
$ echo [gpio_num] > unexport #BEI GPIO

vE: gpio_num Bl GPIO 5. 1A N:
PA(n) = © * 32 + n

PB(n)

1* 32 +n

PC(n) 2 * 32 +n

Fltn: Hi% PB(10)=1*32+10=42

$ echo 42 > export

F J5 1E /sys/class/gpio H =% T Bl & H I gpiod2 Hak.

$ echo 42 > unexport
BEIBUG gpiod2 HEHEWH K. BIHUG M) GPIO REHASWKE, SIRFFHIG
PR CFRAPEED

4.2.2 EEWMN/MEEN

TEHITE GPIO J5, #E gpioN H%, %l gpiod2, HEATUITF#EAE:

$ echo out > direction #i% B PB10 Jyfa A =
$ echo in > direction #1% B PB10 N A

4.2.3 EEBYEF

gpioN H X TF active_low 19 5, R~ 4HI GPIO A REF, Bil~o, H

T41 GPIO H 7 REfE 10
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BN, SN/ value 5 0 I, GPIO KRS, 4HN/HiH value N 1 1,
GPIO NEHFE. [EIFERT, active low A 1 1, 4% N\ /%4 value ¥ 0 B}, GPIO
NS SN/ value v 1B, GPIO MRS, tHEUADE, GPIO E
52 HL F-=valuefactive_low.

$ echo @ > active low #value & 0, R/NfIKHF; value & 1, K/

$ echo 1 > active_low #value s 1, R/NKHEF; value & 0, &R EH-F

4.2.4 HA/HEH

gpioN H3t FA value 5 5, IR gpioN HIHLF: 24 GPIO A AN, #E
HY 3 value I 5% active_low Bl 4 GPIO [T 24 GPIO N AU, B A
F| value H{E 7 EL active_low B[4 GPIO F % H HLSF .

$ cat value HEEHCE (R AR L)
$ echo © > value #WE B G ED

T41 GPIO FF# 81k
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>

N F E#4E GPIO S BB ESEE

5.1 EF Cc EEcR#

S A4 #include <stdlib.h>

int system(const char * string);

int execl(const char *path, const char *arg, ...);

int execlp(const char *file, const char *arg, ...);

int execle(const char *path, const char *arg,..

5.2 {5 A M 1iE AR5

#include<sys/mman.h>

., char * const envp[]);

void *mmap(void *start, size_t length, int prot, int flags, int fd, off_t

offset);

int munmap(void *start, size_t length);

(EEENE

static int regrw(uint32_t addr, uint32_t *value, int is_write)

1.
2. {
3.
4.
5.
6.
7.
8.
9.
Q));
10.
11.

void *map_base, *virt_addr;

off_t target;

unsigned page_size, mapped_size, offset_in_page;
int fd, width = 32, ret = 0;

target = addr;

fd = open("/dev/mem", is_write ? (O_RDWR | O_SYNC) : (O_RDONLY | O_SYN

if (fd < @) {
IMP_LOG_ERR(TAG, "open /dev/mem failed\n");

T41 GPIO H 78R/
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

return -1;

mapped_size = page_size = getpagesize();
offset_in_page = (unsigned)target & (page_size - 1);
if (offset_in_page + width > page_size) {

/* This access spans pages.

* Must map two pages to make it possible: */

mapped_size *= 2;
}
map_base = mmap(NULL,

mapped_size,

is_write ? (PROT_READ | PROT_WRITE) :

MAP_SHARED,
fd,
target & ~(off_t)(page_size - 1));
if (map_base == MAP_FAILED) {
IMP_LOG_ERR(TAG, "mmap failed\n");
ret = -1;

goto close_fd;

virt_addr = (char*)map_base + offset_in_page;

if (!is_write)
*value = *(volatile uint32_t*)virt_addr;
else

*(volatile uint32_t*)virt_addr = *value;

if (munmap(map_base, mapped_size) == -1)
IMP_LOG_ERR(TAG, "munmap failed\n");

44. close_fd:

45.
46.
47.
48. }

close(fd);

return ret;

5.3 BE TR AIRERE

UEERAE T VER AT TR system BB S EE NA.

PROT_READ,

T41 GPIO H 78R/
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7l
1. fd = open("/sys/class/gpio/export", O_WRONLY);
2 if(fd < 0) {
3. IMP_LOG_DBG(TAG, "open /sys/class/gpio/export error !");
4. return -1;
5. }
6.
7. write(fd, "79", 2);
8. write(fd, "80", 2);
9.
10. close(fd);
11.
12. £d79 = open("/sys/class/gpio/gpio79/direction"”, O_RDWR);
13. if(fd79 < 0) {
14. IMP_LOG_DBG(TAG, "open /sys/class/gpio/gpio79/direction error !");
15. return -1;
16. }
17.
18. £d80 = open("/sys/class/gpio/gpio80/direction"”, O_RDWR);
19. if(fdse < 0) {
20. IMP_LOG_DBG(TAG, "open /sys/class/gpio/gpio80/direction error !");
21. return -1;
22. }
23.
24. write(fd79, "out", 3);
25. write(fdg8e, "out", 3);
26.
27. close(fd79);
28. close(fd8e);
T41 GPIO H 78 #fEH 14
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