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1.1 BRUH
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a-p/1652687, KT GPIO FENIRFE & :
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2 S32G linux GPIO Kz 8H

2.1 SIUL2 GPO IjagiiAH

1.

Z2%.05 7 T S32G2RM.pdf:
A P SIUL2 Channel 0/1, H:H GPIO & P Fr i) /52

NOTE
« For the array of 8-bit registers GPDOn and GPDIlm

— An 8-bit access o an unimplementad address (a "hole™) within the array region will generate a
transfer emor.

— However, if you do a 16-bit or a 32-bit access and if any register instance is implemented within the
accessed range, a transfer error will not be generated even if the range Fncludes a hole.

+ For the array of 16-bit registers PGPDOnand PGPDIm

— A 16-bit access fo an unimplementad address (a "hole™) within the array region will generate a
transfer emor.

— However, a 32-bit access does not generate a transfer emor for a hole imespective of whether or not the
other 16-bit range includes a register instance.

8bit GPDO/I Zi 748 /i ik, HNFAARHESG — bit bran—A> GPIOIRZ, ZFAf7gs LN 1.

1300 SIUL2 GPIO Pad Data Output (GPDO3) 8 RW 00
1301 SIUL2 GPIO Pad Data Output (GPDO2) 8 RW 00
1302 SIUL2 GPIO Pad Data Output (GPDO1) 8 RW 00
1303 SIUL2 GPIO Pad Data Output (GPDOO) 8 RW 00
Forn=0to 101:
Register Offset
GPDOn 1300h + (n + 3 - 2 x (n mod 4))
Diagram
Bits 7 5 5 4 | 3 2 1 0
R ]
PDO_n
w
Reset 0 o o o | o o 1] o
Fields
Field Description
7-1 Reserved
0 Pad Data Qut
PDO_n Stores the data to be driven out on the external GPIO pad controlled by this register when the pad is

configured as an output.

PDO_nrepresents PDO[n], where nis the instance of the register.
0 - Pad Data Out Low. Logic low value

1 - Pad Data Out High. Logic high value




2. 16 bit PGPDO/ Zi 1742 /1, A AE2EHT 16 4 bits b —2H 16 /> GPIO HIIRAS, (A2
HHN 2.

1700 - 170A | SIUL2 Parallel GPIO Pad Data Out (PGPDOO - PGPDOS5) ! 16 RwW 0000

170E SIUL2 Parallel GPIO Pad Data Out (PGPDOB) 16 RW 0000
1740 - 174A | SIUL2 Parallel GPIO Pad Data In (PGPDIO - PGPDIS) ! 16 RO 0000

174E SIULZ Parallel GPIO Pad Data In (PGPDI&) 16 RO 0000
1780 - 1794 | SIULZ Masked Parallel GPIO Pad Data Out (MPGPDOO - 32 WORZ 0000_0000

MPGPDO5)
Table continues on the next page...
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System Integration Unit Lite2 (SIUL2)

Table continued from the previous page...

Offset (hex) | Register Width Access | Resetvalue
(In bits) s
1798 SIULZ Masked Parallel GPIO Pad Data Out (MPGPDOG) 32 WORZ | 0000_0000
Register Offset
PGFDO1 1700h
PGPDOO 1702h
PGPDO3 1704h
PGPDO2 1706h
PGPDO5 1708h
PGPDO4 170AR
Bits 15 14 13 12 11 10 9 [ 7 3 5 4 3 2 1 0
R [ePDo |PPDO |PPDO |PPDO |PPDO |PPDO |PPDO | PPDO |PPDO |PPDO |PPDO | PPDO | PPDO |PPDO | PPDO | PPDO
w| 18 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Reset 0 0 [ 0 ] 0 0 0 0 0 0 0 0 0 0 0
Fields
Field Description
15 Parallel Pad Data Out 15
PPDO15 0 - Logic low
1 - Logic high
14 Parallel Pad Data Out 14
PPDO14 |0 - Logic low
1 - Logic high

2.2 Linux GPIO Xz DTS

Arch\arm64\boot\dts\freescale\s32g.dtsi

soc {




siul2@4009¢000 {

compatible = "simple-mfd";

/* Output pads */
<OPADS_SIUL2_0 0x0 0x0 0x4009d700 0x0 0x10>, //Itt. A siul2_0/1 [¥] group Z-1F
2%, PGPDO #1 PGPDI it

<OPADS_SIUL2 1 0x0 0x0 0x44011700 0x0 0x18>,

/* Input pads */
<IPADS_SIUL2 0 0x0 0x0 0x4009d740 0x0 0x10>,
<IPADS_SIUL2 1 0x0 0x0 0x44011740 0x0 0x18>,

/* EIRQs */
<EIRQS_SIUL2_1 0x0 0x0 0x44010010 0x0 0xb4>;

gpio: siul2-gpio@4009d700 {
compatible = "nxp,s32g-siul2-gpio", "nxp,s32cc-siul2-gpio";

reg = <OPADS SIUL2 0 0 0x0 0x10>,//It K siul2_0/1 Y group #4775,
PGPDO #1 PGPDI R~

<OPADS SIUL2 1 0 0x00x18>,
<IPADS SIUL2 0 0 0x00x10>,
<IPADS SIUL2 1 0 0x00x18>,
<EIRQS SIUL2 1 0 0x0 0xb4>,
<IMCRS_SIUL2 1 EIRQS 0 0x0 0x80>;
reg-names = "opads0", "opads1", "ipads0",
"ipads1", "eirgs", "eirq-imcrs";
#gpio-cells = <2>;
gpio-controller;
/* GPIO 0-101 */ // siul0 A 102 4~ GPIO
gpio-ranges = <&pinctrl 0 0 102>,
/* GPIO 112-190 */// siull 4 190-111-(21)=58 4~ GPIO
<&pinctrl 112 112 79>;



gpio-reserved-ranges = <102 10>, // reserved ranges 754~ 1] 5[] f¥) gpio, JER—
T, X )LAE linux 1, HO2TEiESEAE linux (997 8217, {H/2 PM suspend/resume BRI E2 B EARAE group w7481,
FrbAIX LR RS, K GPIO - ANEERH L PM suspend/resume B 2017 A 257 4745 o

<123 21>,

¥
M _ETH 53 H, AT LA H SR Linux BX30 5L b 2 #/E PGPDO/ 1A & GPDO/, &Lk group N4
PR, XANHLEIEE 2 FH regmap DRBSRSEIN

2.3 Linux GPIO Ixzh#1t44L

Drivers/gpio/gpio-siul2-s32cc.c
siul2_gpio_probe
|->siul2_gpio_pads_init
| |-> gpio_dev->siul2[i].opadmap = init_padregmap(pdev, gpio_dev, i,
false);
regmap_conf.reg_stride = 2; /PGPDO/I F {745 11203 H 2
regmap conf.rd table = platdata->pad_access[selector];//Z7 {75 F] 152K 5% pad_access
if (input) {
regmap_conf.writeable reg =not_ writable;
regmap_conf.cache type = REGCACHE NONE;
} else {
regmap_conf.wr_table = platdata->pad_access[selector]; /77 f7 %% F] 5% 2% pad_access
}
return common_regmap_init(pdev, &regmap_conf, dts_tag);
/AT F#E# GPIO % H, #2555
|->siul2_get gpio_ pinspec //of parse phandle with fixed args(np, "gpio-ranges", 3,
range index, pinspec);
|->err = siul2_gpio_populate names(&pdev->dev, gpio_dev);
/AT Y8 FH I GPIO B3 1 #4E BRi 4L
|->gc->set = siul2_gpio_set;
ge->get = siul2_gpio_get;
gc->direction_output = siul2_gpio_dir_out;
ge->direction_input = siul2_gpio_dir_in;
ge->get direction = siul2_gpio_get dir;

L siul2_gpio_set A4l



siul2_gpio_set

|->siul2_gpio set val

| |[->siul2_get pad offset

siul2_offset to regmap

regmap_update bits

Bt LLSEBR#EE GPIO 1774 218 1T regmap #2/F PGPDO group &7 1778 I — A bit SKREAEHAS
GPIO, A#AfE GPDO #1745

3 Rework 7375

3.1 SIUL2 GPO F3)) PM K%
Drivers/gpio/gpio-siul2-s32cc.c

static int __maybe unused siul2_suspend(struct device *dev)

{

struct siul2_gpio_dev *gpio_dev = dev_get drvdata(dev);
int i;
for 1=0;1<ARRAY_SIZE(gpio dev->siul2); ++i) {

regcache cache only(gpio_dev->siul2[i].opadmap, true);// * When a register map is marked as cache
only writes to the register

* map API will only update the register cache, they will not cause

* any hardware changes. This is useful for allowing portions of

* drivers to act as though the device were functioning as normal when
* it is disabled for power saving reasons. /N R {F 25 /7 2%

regcache mark dirty(gpio_dev->siul2[i].opadmap);// * Inform regcache that the device has been
powered down or reset, so that

* on resume, regcache _sync() knows to write out all non-default values
* stored in the cache.

%

* If this function is not called, regcache sync() will assume that

* the hardware state still matches the cache state, modulo any writes that

* happened when cache_only was true. 2\ STR B}, RN ZF 4728 N E DL AT 15, 7E resume B 75 22 M\ cache
5] 5 R 77 4745 (B0 T regmap /2 3CKF cache Y, Fif DUBEAFZ7 A7 28 (ETE DDR A — N84, XM 7%SEIL STR
I siul2 74725 (R 21 B Rl¥ DDR H1 1) 58)

}



return 0;

static int __maybe unused siul2_resume(struct device *dev)

{
struct siul2_gpio_dev *gpio_dev = dev_get drvdata(dev);
int ret = 0;
int i;
for 1=0; 1< ARRAY SIZE(gpio_ dev->siul2); ++i) {
regcache cache only(gpio_ dev->siul2[i].opadmap, false);
ret = regcache sync(gpio_dev->siul2[i].opadmap);
if (ret)
dev_err(dev, "Failed to restore opadmap%d: %d\n", i,
ret);
H
return ret;
H

regcache_sync

|->regcache default sync

|-> regmap_volatile, regmap_writeable, regcache read, regcache reg needs_sync Rt 2 B EzIR [F], a0 52 A

F_regmap_write ¥ cache H (1A 5 NAE{} %5 17 8%

L regmap_writeable 915

regmap_writeable

|-> regmap_check range table

| |->regmap reg in ranges(reg, table->yes ranges,

table->n_yes_ranges);

Hrr yes ranges f5E M-

static const struct regmap_access_table s32g siul21 pad access_table = {
.yes_ranges =532g siul2]l pad_yes ranges,
.n_yes ranges = ARRAY SIZE(s32g siul2l pad yes ranges),

15

static const struct regmap_range s32cc_siul20_pad yes ranges[] = {



regmap_reg_range(SIUL2 PGPDO(0), SIUL2_PGPDO(0)),lt 4 siul2_0 f#] 7 4L PGPDO
regmap_reg_range(SIUL2 PGPDO(1), SIUL2 PGPDO(1)),
regmap_reg_range(SIUL2 PGPDO(2), SIUL2 PGPDO(2)),
regmap_reg_range(SIUL2 PGPDO(3), SIUL2 PGPDO(3)),
regmap_reg range(SIUL2 PGPDO(4), SIUL2 PGPDO(4)),
regmap_reg_range(SIUL2 PGPDO(5), SIUL2 PGPDO(5)),
regmap_reg_range(SIUL2 PGPDO(6), SIUL2 PGPDO(6)),

static const struct regmap_access_table s32cc_siul20_pad _access_table = {

.yes_ranges

.n_yes_ranges

=s32cc_siul20_pad yes ranges,
= ARRAY _ SIZE(s32cc_siul20_pad yes ranges),

static const struct regmap_range s32g siul2l pad yes ranges[] = {
regmap_reg_range(SIUL2 PGPDO(7), SIUL2_PGPDO(7)), b4 siul2_1 ] 4 41 PGPDO, ERBA group 8
regmap_reg range(SIUL2 PGPDO(9), SIUL2 PGPDO(9)),

regmap_reg range(SIUL2 PGPDO(10), SIUL2 PGPDO(10)),
regmap_reg_range(SIUL2 PGPDO(11), SIUL2 PGPDO(11)),

3.2 Rework 5%

2Ll Eatr, AT LIS
® Linux GPIO 3312 LA 16 4~ GPIO JA—411f) PGPDO JN#EAE M EA BAL I, T LUK 28

A F| A GPIO, B LI M
® Pad access table %] 7 —4H 16 /4~ GPIO 7E Linux H &5 1] A5 A]

Fr LALE AR T 5L 1Y) rework 73272 : 1 M A% {8 ) GPIO Fr#E4H7E Linux M pad_access table 1
.

CLPH 09 A, Z5.8 5 FMAE:  S32Gx IOMUX xlsx:

PH 09

PH 09

SIUL2 1

PH 09

PH 09

PH 09

PH 09

SIUL2 1
SIUL2 1

0000_0000
0000 0001
0000 0010
0000 0011

0000_0010
0000 0011

0x44010424

0x44010F70

0x44011010

GPIO[121]
SPI4 PCS2

PFE MACO RXD OJ[3]
PFE_MAC2 RXD OJ[3]
PFE_MACO RXD I[3]
PFE MAC2 RXD I[3]



IOMUX Table 1 PA~PG(XJ ¥ siul2_0 0~6 £ 7> GPIO group), PH,PJ~PL(X} ¥ siul2 17,9~11,
3 4/~ GPIO group).

Fr LA rework 417

static const struct regmap_range s32g siul21 pad yes ranges[] = {

//regmap_teg_range(SIUL2_PGPDO(7), SIUL2_PGPDO(7)), /% PH_09 FiE group, siul2 1 {12 7 41
PGPDO %17 #% M\ pad_access table H1yF 45, X GPIO IRFNELICIEVS MIX AN 748 1, 1X £ suspend/resume Ji&
A B XANFEE T .

4 MK IPE

Auto Linux BSP 36.0 s32g274ardb2 ttyLFO

s32g274ardb2 login: root

root@s32g274ardb2:~# cd /sys/class/ gpio/
root@s32g274ardb2:/sys/class/gpio# Is

export gpiochip297 gpiochip321 unexport // gpiochip321 >4 S32G GPIO
root@s32g274ardb2:/sys/class/gpio# cat /sys/kernel/debug/gpio

gpiochip0: GPIOs 321-511, parent: platform/4009d700.siul2-gpio, 4009d700.siul2-gpio:
gpio-442 (PH_09 )

root@s32g274ardb2:/sys/class/gpio# echo 442 > export
root@s32g274ardb2:/sys/class/gpio# Is

PH 09 export gpiochip297 gpiochip321 unexport

cd PH_09

root@s32g274ardb2:/sys/class/gpio/PH_09# s

active low device direction power subsystem uevent value
root@s32g274ardb2:/sys/class/gpio/PH_09%# cat direction

in

root@s32g274ardb2:/sys/class/gpio/PH_09# echo out > direction
root@s32g274ardb2:/sys/class/gpio/PH_09%# cat direction

out



root@s32g274ardb2:/sys/class/gpio/PH_09%# cat value
0
root@s32g274ardb2:/sys/class/gpio/PH_09# echo 1 > value
root@s32g274ardb2:/sys/class/gpio/PH_09%# cat value
0 //FTLA PH_09 TCiARMIES

53 AT LA PH group [FTH GPIO 3 TIEES .

[F] FEI PI_00 A2 AT LA
root@s32g274ardb2:/sys/class/gpio# echo 465 > export
root@s32g274ardb2:/sys/class/gpio# Is
PH 08 PH 09 PJ 00 PL 14 export gpiochip297 gpiochip321 unexport
root@s32g274ardb2:/sys/class/gpio# cd PJ_00
root@s32g274ardb2:/sys/class/gpio/PJ_00# echo out > direction
root@s32g274ardb2:/sys/class/gpio/PJ_00# cat value
0
root@s32g274ardb2:/sys/class/gpio/PJ_00# echo 1 > value
root@s32g274ardb2:/sys/class/gpio/PJ_00# cat value

1
root@s32g274ardb2:/sys/class/gpio/PJ_00# cat /sys/kernel/debug/gpio

gpiochip0: GPIOs 321-511, parent: platform/4009d700.siul2-gpio, 4009d700.siul2-gpio:

gpio-441 (PH_08 |sysfs ) out lo
gpio-442 (PH_09 |sysfs ) out lo
gpio-465 (PJ_00 |sysfs ) out hi

M 7 2593 B — /4, T regmap [#) cache DI REAFAE 1S R, By LA D S48 M % B2 lauterbach
B4 T GPIO M FSIRAS AR MME, WIZE Linux Sifid/sys SO RS L, R4 cache B
PE, AL RE, b A SRS S5 ARG 74, B DA sUd A ok
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