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- wilc_set_multicaset_list
# Tx AHEN Tx BAFI
# Rx R F] Linux Pristek

ATWILC WLAN
ATWILC WLAN AT 5z8 ATWILC 23141 ASIC 45 & £ 1k
« WHRS
NI B E A
© RBREBEM
o AbFE Tx BB, KR ) A
o R

BE (cfg) #1E
« SzH wiphy 0
{5/ cfg80211 M
I c£g80211 ops #Af
M E 20 ofg #RVEE R
16 FH 75 BB AN B (AR ST of g 3RS SRAE LS AL D
¥ ofg BRI R/ [m s s EE

FHEH
AHE cfg #AE R B A ofg i SRk L
Y PRL B
« CBECE R KIER] ATWILC 84F, FF¥ WLAN K% 3 & 4
HE ofg A0 R

ATWILC SDIO/SPI
SIS A S PSR R IR ATWILC R 52 #AF

Linux SDIO/SPI:
SEIL SIS B LR AR IR IR Linux K5 e #4E

ATWILC &

WEFIRENTRE, NI F IR (Bluetooth® Low Energy, BLE) HisthkAn Wi-Fi®uREh 274 (LR %

SRR L, T4 k2% BLE
© T Wi-Fi BRBIRE 7K API

FR A W 4 F Wi-Fi 198 SR o 2 1] B I J5 A P ATWILC #8F

i R 47421 (Serial Peripheral Interface, SPD k%43t A%t (Secure Digital Input Output,
SDIO) # BLE [fl 4 N2 ATWILC 284 1% REBEN A B 4% (Intelligent Random Access Memory, IRAM)

AT Pwr Dev &0

2 /BLE U A A2 7 25 18] s AT I 745 32 R i AR I B AT BER
echo BT_POWER_UP > /dev/wilc bt @M T A Lo R Wi-Fi JFR, Mz A4
* echo BT _POWER DOWN > /dev/wilc_bt #r& T, R Wi-FiJTE, Wiz A aE Rk
echo BT DOWNLOAD FW > /dev/wilc_bt fir® T ifid SDIO 5 SPI K i oF [E {4 T 43 IRAM
echo BT_FW_CHIP WAKEUP > /dev/wilc_bt &M TMelEtsfr, fEilid UART =k SDIO/SPI k[ i &

HiZ a4

echo BT FW CHIP ALLOW SLEEP > /dev/wilc bt fy4& HFLEE LI T RVES A A RIRAE A

© 2019-2020 Microchip Technology Inc. FF#aws DS70005329D_CN-5 6 i1



21

2.2

2.3

ATWILC1000/ATWILC3000
WA

AZB

IXENFE PR AL AR A
BN ATWILC 234 X BN 7 IR E BB N B R G, WEPAT DU R BB
1. ff linux root/drivers/net/wireless/mchp w F¥IIELH Kconfig XHMIIRENFEFIRAMS . dnlH
linux_root/drivers/net/wireless/Kconfig BLif N ATWILC IK5)#2)F Keonfig Y& 11 #1%
drivers/net/wireless/mchp/Kconfige

2. %% linux_root/drivers/net/wireless/Makefile LA ATWILC [HIKENFE FIFAY oby-$
(CONFIG_WLAN VENDOR MCHP) += mchp/.

W] R B

Bk ATWILC B (FWD ST BN NAZ I — B84, Wl HUAT U PR
1. WEHAME] linux_root/firmware/mchp/
2. %@ linux root/firmware/Makefile LLININEI 4R SC4F

2.1. fw-shipped-$ (CONFIG WILC) += mchp/wilcl000 wifi firmware.bin

2.2 fw-shipped-$ (CONFIG WILC) += mchp/wilc3000 wifi firmware.bin

2.3. fw-shipped-$ (CONFIG WILC) += mchp/wilc3000 ble firmware.bin
W E

PP ZAE Linux WAZIEC B 3T BL M B S04 8808 ) Wi-Fie AT menuconfig #EATIEEL, U0 5 A% 2 B g 1%
{7, ERTE 7E buildroot BRINEFH I defconfig SRR IAH R CONFIG 2 H R HATE
1. %3 Linux WAZE) B RZIFRMALL N4
$ make ARCH=arm menuconfig
N 24 it 126 PR B OR A7 RIR Y PR P ARG L

2. JaH Linux 802.11 i & APl Z[d]. M networking support >wireless menu (W7 HE > LS H)
##F% cfg80211 - wireless configuration APl (cfg80211 - TLZHL & APD) .
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B

B 2-1. Jogk 4 S
Wireless
Arrow keys navigate the menu. <Enter) selects

Highlighted letters are hotkeys. Pressing <Y}
{M> modularizes features. Press (Esc)<Esc) to

submenus --->.
includes, <N} excludes,
exit, ¢?> for Help, </>

for Search. Legend: [+] built-in [ | excluded <M)> module < )
--- Wireless
cfg80211 - wireless configuration API

o
[

nl280211 testmode command

]
[ ] enable developer warnings
[ ] ¢fg80211 regulatory debugging
[ ] cfg80211 certification onus
[ *] enable powersave by default
[ ] cfg80211 DebugFS entries
[ ] use statically compiled regulatory rules database
[ ] cfg80211 wireless extensions compatibility
(Select) < EXit > < Help >} ¢ Save ) ¢ Load
3. H=x Networking Support > Bluetooth subsystem support (MEEZF > W FRAR » LA
I BLE (WL FED
B 2-2. W FREGXFF
.config - Linuxfarm 4.9.36 Kernel Configuration
> Networking support > Bluetooth subsystem support
Bluetooth subsystem support
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 < =>
--- Bluetooth subsystem support
[*] Eluetooth Classic (BR/EDR) features
< = RFCOMM protocol support
<*> ENEP protocol support
[*] Multicast filter support
é* Protocol filter support
*éIIIIIHﬂﬁ!EEﬂEﬂEﬂIlHﬂEﬂEE
[*] Eluetooth High Speed (HS) features
[*] Eluetooth Low Energy (LE) features
[ ] Enable LED triggers
[ ] Bluetooth self testing support
[*] Export Bluetooth internals in debugfs
Eluetooth device drivers ---=>
< Exit > < Help = < Save > < Load >
4. FHERIEFRERESIEFUUEH HCL (LTED .
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SR T

Bl 2-3. BT REWHET

5. j#if Device Drivers > Network Device Support (H#&IKSHFEF > MLKBAH) BlE ATWILC oK
. EBRRE, WTFER.
H: WHRTE linux_root/drivers/staging N#IN T IKENFE/F40E, W Device Drivers > Staging
drivers (K&WINETF > HARWEER) FHEE menuconfig %6 H.

& 2-4. J5£2 LAN
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Buildroot &%

Buildroot &
F P AT LR &84 /8 )8 A buildroot B
1. 2% pbuildroot TH 3%, SAEHIAS make menuconfig fiid .

2. AN udev #H1T7EE/dev B, # % System configuration > dev management (RZGHLE > dev i
) , SR)F1%EEE Dynamic using udev (ffif] udev HHATHAEH) .
B 3-1. /dev EFEH

Use the arrow keys to navigate this window or press the hotkey of
the item you wish to select followed by the {SPACE BAR)>. Press
¢?> for additional information about this option.

( ) Static using device table
( ) Dynamic using devtmpfs only
( ) Dynamic using mdev

()

{Select) { Help >

3. B Target package->Networking applications (HInf > MM H) J3H wpa_supplicant, #&J5i%
£ wpa_supplicant.

Bl 3-2. M4 RfH——wpa_supplicant H &

Networking applications -
Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <Y> selectes a feature,
while <N> will exclude a feature. Press <Esc><Esc> to exit, <?> for
Help, </> for Search. Legend: [*] feature is selected [ ] feature

[*] wireless tools

[ 1 Install shared library

[ ] wireshark

1 Enable EAP

[*] Install wpa_cli binary

[*1 Install wpa_passphrase binary

[*1 Enable support for soft AP
Enable support for old DBus control interface
Enable support for new DBus control interface
Enable support for WPS

wvdial

xinetd

x12tp

Lo R W I B N )
et b bt bl bl bt

< Exit > < Help > < save > < Load >

4. % Target package > Networking applications, #R/Fi#%F hostapd.
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Buildroot &%

5.

& 3-3. menuconfig: J5H hostapd

Networking applications -

Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <Y> selectes a feature,
while <N> will exclude a feature. Press <Esc><Esc> to exit, <?> for
Help, </> for Search. Legend: [*] feature is selected [ ] feature

[ 1 gesftpserver

[ ] heirloom-mailx

[ 1 hiawatha

[*) Enable EAP

=] Enable WPS

[ 1 httping

[ 1 ifplugd

[ ] iftop

[ ] igh-ethexcat

[ 1 igmpproxy

[ 1 inadyn

[*] iperf

[*] iproute2

< Exit > < Help > < save > < Load >

TEMR S5 25 N2 P i 2 8] 40 e IP Hidik. #% % Target package > Networking applications, RJEiEFE
dhcps

&l 3-4. menuconfig: /& dhcp

Networking applications
Arrow keys navigate the menu. <Enter> selects submenus --->.
Highlighted letters are hotkeys. Pressing <Y> selectes a feature,
while <N> will exclude a feature. Press <Esc><Esc> to exit, <?> for
Help, </> for Search. Legend: [*] feature is selected [ ] feature is

[ ] cups

[W] dhcp (ISC)

[*] dhcp server

[*] Enable delayed ACK feature
[*] dhcp relay

[*] dhcp client

[*] dhcped

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

% Target package > Libraries > Networking (HERHE > FE > M%) , SRJ51EFE 1ibnl.
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Buildroot &%

7.

& 3-5. menuconfig: & libnl

Networking =

Arrow keys navigate the menu. <Enter) selects submenus ---).
Highlighted letters are hotkeys. Pressing <Y)> selectes a feature,
while <N) will exclude a feature. Press <Esc)<Esc) to exit, ¢?> for
Help, ¢(/> for Search, Legend: [*] feature is selected | | feature is

[ 1] libnetfilter cthelper

[ 1] libnetfilter cttimeout

[ ] libnetfilter log

[ ] libnetfilter_queue

[ ] Libnfnetlink

-} Libnl

[ ] install tools

[ ] liboauth

[ ] liboping

[ ] libosip2

{Select) ¢ Exit > < Help > { Save ) < Load >

ERE w4 AP, ¥ % Target packages > Libraries (HEsE > FE) , R/F%EFE crypto (1) .
& 3-6. menuconfig: j5fH openssl

Crypto "
Arrow keys navigate the menu, <{Enter) selects submenus ---).
Highlighted letters are hotkeys. Pressing (Y) selectes a feature,
while <N> will exclude a feature. Press <{Esc)<Esc)> to exit, <?> for
Help, </> for Search. Legend: [+] feature is selected [ ] feature is

Libmhash
Libnss
lLibsecret
Libshai
Libssh?
nettle

[
[
[
[
[
[
[ _openssL
[
[
[

] openssl binary
] openssl additional engines
] polarssl

{Select) { Exit > { Save > < Load >

< Help >

f§ ] Build Root (4miFAR) £ )5 H BlueZ 5.x /44
PATLL T AB5%, H SAMAS5D4 1 ATWILC3000 J5 F 51 F B A-amm T A,

1.

i % Buildroot-at91. 4 X5 M4% 3 buildroot-at9 [T Zi£41{5 &, EZ I https://www.at91.com/
linux4sam/bin/view/Linux4SAM/BuildRootBuild#How_to_build_Buildroot_for_AT91.

© 2019-2020 Microchip Technology Inc.

R DS70005329D_CN-3 12 71


https://www.at91.com/linux4sam/bin/view/Linux4SAM/BuildRootBuild#How_to_build_Buildroot_for_AT91
https://www.at91.com/linux4sam/bin/view/Linux4SAM/BuildRootBuild#How_to_build_Buildroot_for_AT91

ATWILC1000/ATWILC3000
Buildroot &%

2.  PE SAMAS5D4 Xplained defconfig.
¥ % buildroot FT7EM H F I LL T

Smake atmel sama5d4 xplained defconfig

3. & menuconfig.
3 buildroot AT 7E 1 H X IFHIA LA T a4

$ make menuconfig
Y. 4R WCHAR 32 (Toolchain > WCHAR (T E4% > WCHAR) ) , BNEHKET BlueZ Witk .
&l 3-7. /5 WCHAR X

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing
<Y> selects a feature, while <N> excludes a feature. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] feature is
selected [ ] feature is excluded

oolchain type (Buildroot toolchain) --->
*** Toolchain Buildroot Options ***
(buildroot) custom toolchain vendor name

library (uClibc-ng) --->
**% Kernel Header Options *¥*

ernel Headers (Same as kernel being built) --->
ustom kernel headers series (4.14.x) --->

**% yClibc Options ***
(package/uclibc/uclibc-ng.config) uclibc configuration file to use?
) Additional uClibc configuration fragment files
I%*
[ 1 Enable toolchain locale/i18n support
hread library implementation (Native POSIX Threading (MPTL)) --->
[ 1 Thread library debugging
[ 1 Enable stack protection support
[*] Compile and install uClibc utilities
**% Binutils Options ***
inutils Version (binutils 2.29.1) --->
() Additional binutils options
**% GCC Options ***
cC compiler version (gcc 6.x) --->
) Additional gcc options
*] Enable C++ support
] Enable Fortran support
] Enable compiler link-time-optimization support
] Enable compiler OpenMP support
] Enable graphite support
*** Host GDB Options ***
[ 1 Build cross gdb for the host

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

4.  FEJ3H Bluez5 Whillkk, ‘S#i% Target packages > Network Applications ( HFr#E60 > B4 N FHTEF) 3F
WHETE, W NER.
& 3-8. /5 H Bluez

cusdk
ind
luez-tools
luez-utils
luez-utils 5.x

uild OBEX support

uild CLI client

*
] uild experimental obexd plugin
] uild health plugin
] uild midi profile
]
]

*
e e e e e e

* ¥ ¥

uild nfc plugin

uild sap plugin

**%* cixaxis plugin needs udev fdev management #*#*#
uild tests

o

E: Hiffi%d install deprecated tool (Z3ECF M T H) , HA 4 heiattach T E. T HAF 5 H#T
UART 587

5 RFEESMIFELT make W4
WINTE G, KAE/buildroot-at91l/output AR FAK root £s. ubi .

* ¥ ¥ ¥ ¥

=i [l L L el 1 e Vs W W W Vs U o
| —

=
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BHEBEET

BERSIEF

U8 Linux SRENFEF AR S — &, TR BT B AP SESONIE &3 G105 — R siBl.

ATWILC Hy5 ]

FHUEH CHIP_EN A1 RESET_N iX B4 5| %] ATWILC 2341 el . a0 Six e 5| &R 2 LA GPIO 51,
MNA%ZHE 4.5 A 10 H TR IEMES N SO . XA IREDFE P TR R ERE R ATWILC CHIP_EN #1 RESET_N /i GPIO ¥
= H

H /o

Hoft— Lo R 8 H RC %4 CHIP_EN #1 RESET_N ##:3 siyE, M Iafife ATWILC 28t £ 4L B, 781X
FBOLT, X AP ASRNTFED, SIS B LR e sh vl g 2 T HAh oh§ER) GPIO iR & .

YE: 4 ATWILC B3 N Linux WIS, B%5 ATWILC ¥ SDIO/SPI 45 8837815 . RINE, T4 AR
BRI R BRI IR BN FE T I R 8B 5. 78 ATWILC [IRBIFE FHIURZ BT, Linux PIEZ %2048 E] SDIO/SPI #2145 .
R, EWIEEILZ AT, 1 ATWILC © F .

ATWILC #i8
B HN A4, K CHIP_EN fil RESET_N BN K HLFE

ATWILC LH
BRI CHIP_EN 3 s i, SRS 4ERT 5 ms Fif RESET_N B P,
TR AL T BRI HIAPIR S5 5.

static void wilc wlan power (struct wilc *wilc, int power)
{

struct gpio_desc *gpio reset;

struct gpio desc *gpio chip en;

pr_info("wifi pm : %d\n", power);

gpio reset = gpiod get(wilc->dt dev, "reset", GPIOD ASIS);
if (IS_ERR(gpio reset)) {
dev_warn(wilc->dev, "failed to get Reset GPIO, try default\r\n");
gpio reset = gpio to desc(GPIO NUM RESET) ;
if (!gpio_reset) {
dev_warn (wilc->dev,
"failed to get default Reset GPIO\r\n");
return;
}
} else {
dev_info(wilc->dev, "succesfully got gpio reset\r\n");

}

gpio_chip en = gpiod get(wilc->dt dev, "chip en", GPIOD ASIS);
if (IS _ERR(gpio_chip en)) {
gpio chip en = gpio to desc(GPIO NUM CHIP EN);
if (!gpio_chip en) {
dev_warn (wilc->dev,
"failed to get default chip en GPIO\r\n");
gpiod put (gpio_ reset);
return;
}
} else {
dev_info(wilc->dev, "succesfully got gpio chip en\r\n");

}

if (power) {
gpiod direction output (gpio chip en, 1);

mdelay (D) ;
gpiod direction output (gpio reset, 1);
} else {

gpiod direction output(gpio_reset, 0);
gpiod direction output (gpio chip en, 0);

© 2019-2020 Microchip Technology Inc. FF#ars DS70005329D_CN-3% 14 7T



4.2

421

422

ATWILC1000/ATWILC3000
BHEBEET

gpiod_put (gpio_chip en);
gpiod put (gpio reset);
}

SDIO

EFAH SDIO

ATWILC #&{£4fiJH] SDIO a8 FHLNF, EHLA SDIO Fl sk blthtt, SRJG I ATWILC #3141 SDIO % il
B, EEHEI SIS, WIRETHE S5 EM SDIO #:4F 2 Fr, MAZfi & B 5 A iR Ve A Rekaml
Bz E,
ATWILC Z81FRiLE fE AN BRA_F . 5T ATWILC3000 Shield iFfititk, 7T LA 7E T & ATWILC3000 Shield 34tk I
P HIAL B 2238 K /N L1 120 kQ L FE R312 Sksz il Bk 2,
Kl 4-1. Shield P45k K SDIO HFH

R

0900 ] é]-’
9350048401 v
DUMAHOYZ'I 024 Q) e
OFEA-000ETTIMLY ? R30S smm;u

SSaESEESNS-

SOV | g 1 =
A ' )

Bos:  WR ATWILC BEE R 4050 SR E 3 B, AN ZECH 4 SDIO, BN fE R 485 FHIRRAT
ATWILC SDIO #IasFn# 1 .

SDIO E#&:]

MMC it — iR -FRMZE, i Linux FSk#E< 246\ SDIO &, i ATWILC B MMC #EfliER: (5{EH
ATWILC1000 SD VRIS , Al X 4&%k. (2, HIEMmAREMRSERX %L, #lin, ATWILC3000 Shield
PR + SAMASD4 Xplained % & 4 Arduino 1Rk TiER:, A2 AR~ GPIO (PE3) . fTEXFMERT, ¥
WERIZT 65 FRMNERKRBOCR, XFEA R ATWILC ) SDIO il 2 .
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ATWILC1000/ATWILC3000
BHERE T

1E dts XHRIAEN. MMC 26B T, #F cd-gpios %cH, /5% non-removable JEME, LLFEHAK at9l-
sama5d4_xplained.dts FIF SRS

mmcl: mmc@fc000000 {
pinctrl-names = "default";

pinctrl-0 = <&pinctrl mmcl clk cmd datO &pinctrl mmcl datl 3 &pinctrl mmcl cd>;
non-removable;

vmmc-supply = <&vcc mmcl reg>;

vgmmc-supply = <&vcc 3v3 reg>;

status = "okay";
slot@0 {
reg = <0>;
bus-width <4>;

cd-gpios = <&pioE 3 0>;
}i

4.3 SPI

ATWILC #5fFIRZF2 )7 il i £ 18 O AR . compatible 3/ Linux SPI M APl spi register driver()
a .of match table RGIHTIEEMN SPI i,

ATWILC #4111 spi_driver 7£ wilc spi.c CHFHIE LT .

static const struct of device id wilc of match[] = {
{ .compatible = "microchip,wilcl1000", 1},
{ .compatible = "microchip,wilc3000", 1},

{ /* sentinel */ }
)i
MODULE DEVICE TABLE (of, wilc of match);

static const struct dev pm ops wilc spi pm ops = {
.suspend = wilc spi suspend,
.resume = wilc spi resume,

};

static struct spi driver wilc spi driver
.driver = {
.name = MODALIAS,
.of match table = wilc of match,

{

.pm = &wilc spi pm ops,
}I
.probe = wilc bus_probe,
.remove = wilc bus_ remove,

}i

F P SRR AR X B R ARHEAT IR I 38 A SO 58 X of _device id wilc of match[]H4BEMH.compatible
ZH

ELLFRBIH, AW kernel tree/arch/arm/boot/dts #HFH at91-sama5d4 xplained.dts XAF#EATE

YA VC R IR BN E . dhAh, ETEMCT SPIRHEP Ase 5 AR BRI S . Bk, FIAEFRI SPI 38R0 il &4
2 spi-max-frequency J& .

spil: spi@fc018000 {
cs-gpios = <&pioB 21 0>;
status = "okay";
wilc spiQO {
compatible = "microchip,wilcl1000", "microchip,wilc3000";
reg = <0>;
status = "okay";
}i
}i

4.4 UART DMA

Xt ATWILC3000, Fi /o2 R7Eim A [F2D5 /720 Uk 28 (Universal Synchronous/Asynchronous Receiver/
Transmitter, USART) i ffi i B 44445717 (Direct Memory Access, DMA) .
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ATWILC1000/ATWILC3000
BHEBEET

#iltn, *f kernel tree/arch/arm/boot/dts EfFH I SAMASD4 sama5d4.dtsi XTI &KL

usartd: serial@fc010000 {
compatible = "atmel,at91sam9260-usart";
reg = <0xfc010000 0x100>;
interrupts = <31 IRQ TYPE LEVEL HIGH 5>;
atmel, use-dma-rx;
atmel, use-dma-tx;
dmas = <&dmal
(AT91 XDMAC DT MEM IF(0) | AT91 XDMAC DT PER IF (1)
| AT91 XDMAC DT PERID(20))>,
<&dmal
(AT91 XDMAC DT MEM IF(0) | AT91 XDMAC DT PER IF (1)
| AT91 XDMAC DT PERID(21))>;
dma-names = "tx", "rx";
pinctrl-names = "default";
pinctrl-0 = <gpinctrl usartd &pinctrl usart4 rts &pinctrl usart4d cts>;
clocks = <&usartd clk>;
clock-names = "usart";
status = "disabled";

}i

Ve AT LURYE M FHEESR Y WI-Fi fiiE SDIO/SPI DMA.

EH 10
ATWILC 2841 BRShFL 8 F 3 Ni%EH23] CHIP_EN. RESET_N 1 IRQn () GPIO. EGIREHEFE R B H 1hL, N
AR GPIO 45 .

WAL AR SO SRR ) GPIO 45 o ARAE SRR SOIF PR 4K 2] GPIO, WKEhFER R wilc_wlan.h
g LT GPIO %i 5 I & E o

gpio_reset = gpiod get(wilc->dt dev, "reset", GPIOD ASIS);
if (IS_ERR(gpio_reset)) {
dev_warn(wilc->dev,"failed to get Reset GPIO, try default\r\n");
gpio_reset = gpio_to desc(GPIO NUM RESET) ;
if (!gpio_reset) {
dev_warn (wilc->dev,
"failed to get default Reset GPIO\r\n");
return;
}
} else {
dev_info(wilc->dev, "succesfully got gpio reset\r\n");

}

gpio_chip en = gpiod get(wilc->dt dev, "chip en", GPIOD ASIS);
if (IS ERR(gpio chip en)) {
gpio_chip en = gpio_ to_desc(GPIO NUM CHIP EN);
if (!gpio_chip en) {
dev_warn (wilc->dev,
"failed to get default chip en GPIO\r\n");
gpiod put (gpio_reset);
return;
}
} else {
dev_info(wilc->dev, "succesfully got gpio chip en\r\n");

}

R AE SPI Y B SDIO 75 s s N GPIO {3 22K T8 BON Z4A SCHF AR R SE 2. R I 7l s 1 %% at91-
sama5d4_xplained.dts K2R .

mmcl: mmc@fc000000 {
pinctrl-names = "default";
pinctrl-0 = <gpinctrl mmcl clk cmd datO &pinctrl mmcl datl 3>;
non-removable;
vmmc-supply = <&vcc mmcl reg>;
vgmmc-supply = <&vcc_3v3_reg>;
status = "okay";
wilc sdio@O0({
compatible = "microchip,wilcl1000", "microchip,wilc3000", "atmel,wilc_sdio";
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ATWILC1000/ATWILC3000

BAEWBN TR

reset-gpios = <&pioB 28 0>;
chip en-gpios = <gpioC 30 0>;
irg-gpios = <&pioC 27 0>;

status = "okay";
reg = <0>;
bus-width = <4>;
}i
}i

spil: spi@fc018000 ({
cs—-gpios = <&pioB 21 0>;
status = "okay";
wilc spi@O {

compatible = "microchip,wilcl000",

reg = <0>;

reset-gpios = <&pioB 28 0>;
chip en-gpios = <&pioC 30 0>;
irg-gpios = <&pioC 27 0>;

status = "okay";

"microchip,wilc3000";

© 2019-2020 Microchip Technology Inc.
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5.1

5.2

5.3

5.4

5.5

ATWILC1000/ATWILC3000
AL R REE I HCI 74>

BRI 4R E I HCI iy

ATWILC3000 # F #% 0o I —sbdEbpi B HLIE 412342 0 (Host Controller Interface, HCD) 4 8 TR FE AR 55 A1
I,

% UART 244
LB B A B UART BCELAT, o P 2R rE R 0 4 B BB R s A R 1

% 5-1. UART 8L &0

OxFC53 PR (4 5770 s (1550

¥ BD Huhl
FEHUEH TR E N BD thiht. $#UTHMmA)E, $#UTIRHEE 4 R{ERS 0x0c03)  Hrsrhk .

% 5-2. E BD HikHar S

OxFC54 BD Hhkik (6 775D

B
TRNN T BRI . 5]1 S ROM 7£ LN G188 LISATI, A % SR A7 A S PV S N 2 ) 3%
o B RER RS [ F T B EHE 9%

£ 5-3. SEERMAER

0xFC52 bk (4 =7 KA (4 FFD) EMSPNE PR E
FOEAETEEN

PR R e K R AL

TRAE T PP E R AL 4. AT T ROM fE ENUZ S 4 EIZATI, A %R 4. sy 20 0 T 8k
I A A A Ja A

R 5-4. BLNIEIRRE RIR AL @451

0xFC55

A
FRAATHET L. %620 UART WIEF R 2 1
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5.6

ATWILC1000/ATWILC3000
AL R REE I HCI 74>

R 5-5. EEFABMLSEN

0xFCO01 FArde il (4 % | 0x20 0x01
RiD)

WE BT TX X
TRNETEE BT TX IR 450 .. an S T8 K ETh R E R e H ).

% 5-6. Y8 BT Tx hEMGLLEH

0xFC3B {RE (2571 Tx Z (1579

TX ZATTBEALLTIEZ —: 0. 3. 6. 9. 12, 15 F1 18, X T BRI s s 2 A HABAE, 4 ) T B Sy dn i 50
Regomlo [ 2E AT SR HIPAT Bm 20 A& RF AU
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6.1

6.2

6.2.1

6.2.2

6.2.3

ATWILC1000/ATWILC3000
W F A T 3R

W [ T 3%

ATE A 4H BIAS [R) R 2 [ R 307 1EANE AT ATWILC3000.

¥ SDIO &%, SPI
41 1.1.8 AT Pwr Dev #4782 IR ik, AT AR I A i st DL & 1 28006 28 [ 44

echo BT POWER UP > /dev/wilc_ bt
echo BT DOWNLOAD FW > /dev/wilc bt

fEF UART

WA EHRE 155 ROM, HAESM LHES SR GEHAT. B TEIE S, BHETHEE AR, AEMk
A2 L IEPAT IZE . 515 ROM #&#JLL 115200 bps i4:RiatT, HEEbmiEsl. R FEFE& CPU iz
17, 7 FEE .

B4 T A

FHLHE ATWILC #4581 (Microprocessor Control Unit, MCU) £ % IEAIZIT MG S ROM F#ekiztr E s,
SESE A BB ME . BV RN “BARMARA” HCI fiv4 Op Code 0x1001 ESEURHIARAS, 462 M
F A L HC SHAEE A MZE i Rwm S 7 ﬂ%mﬁﬂ"{)ﬂﬂ BERVN I

AR5 7 9 255, /51T ROM ARSIESE CPU LizfT
WRTAT 6, WEAHAUSIEE CPU LigfT

B2 T
R AF O R R, WL ATHAT BL R #RA4E
H o UART 28, ey 5 ML £ i 14 100
Uik BD bR AF A AEFE 4% L, ) SE SO S 42 ) 9 ) BD ik
o RIEENIATA. W BD Mk SR, AT LR AR

FEIR B T 2,
TEIS R NN LB
1. KFRUEE NI M4 Op Code 0x0c03 Ki%kH|ixhH| 4%
2. KA R R B B SRR R K, DU RS AR kB EGE I ) B BT R R R AR 2 R A
FI4FEE I UART 24 2SR5 i BRI 25 bymidail.
PR A R
IS ENFREE 1) “EAEER HCI v 4 FUeFs R g T 20314 5] 2% IRAM GRR4GHIHE Y 0x80000000) &
RIEMER R E AL HCL 74, AT 515 ROM DL a1 AT 2] [E 4-AKAD .
WL UART [RBcRe S i # h B B SE H N Iaa 1 &, R0 A k1 B2 AT 3 5 F 01 UART H& B 178
=
PR B B R R R R KT, BA R B AT TR 2R .
e N UART &8 LS #h 28 5 BARITAL .
9. 4R BD Mtk RAFEAETE W A il Es b, IS Skl 28 1) BD Hubil.
10. Wit HCI 500 & ik 2 2% LA R %71 BD Hudik.

o o b~ w

© N
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71

ATWILC1000/ATWILC3000
HIEWRE

IR E

AFA T RE AR AL I 7 B

AR
FEHA TR, 0] 2805 R 3R LRI GPIO 78 J% A e g F R el L. AT {5 A AR 5 1R S n i
GPIO:
o MR FEHUE A W SDIO 4k, WILC ¥ IRQ {5 FH B ity v by 28 Stense i £ L
o R FENEH AR ETT SDIO MZREE SPI ALk, AR S IRQ Zm ENFe B E 4, FEFEEM
AT s i N e iR =ML A S i faTfic B ERES] ATWILC IRQ 51K ENL GPIO R EME LS E, ES W45 i
H 10.

DL /m ) BoR Wil i@t 188k at 91-sama5d4 xplained.dts U (dts 3CfF) # PC27 1) GPIO L& v SAMA5D4
frefiE GPIO, AT

B8 pinctrl@fc06a000 B TRIZ A, LUK PC27 & XN GPIO:

pinctrl@fc06a000 {
board {
pinctrl key gpiol: key gpio 1 {
atmel,pins =
<AT91 PIOC 27 AT91 PERIPH GPIO AT91 PINCTRL PULL UP DEGLITCH>;
1i }i }i

H, pinctrl@fc06a000 EALET “ahb” i) “apb” Hi)—H&5.
R, B gpio_keys U AE FRIZE VAR, LY PC27 s SN & HUFA AL IR GPIO:

gpio_keys { compatible = "gpio-keys";
#address-cells = <1>;
#size-cells = <0>;

pinctrl-names = "default";
pinctrl-0 = <&pinctrl key gpio>;

pinctrl-1 <&épinctrl key gpiol>;
pb_userl {
label = "pb userl";
gpios = <&pioE 8 GPIO ACTIVE HIGH>;
linux,code = <0x100>;
gpio-key,wakeup; ¥
pb_suspend resume wakeup {
label = "pb suspend resume wakeup";

gpios = <&pioC 27 GPIO ACTIVE HIGH>;
linux,code = <0x100>;
gpio-key,wakeup;}; }i
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ATWILC1000/ATWILC3000
B3 A——3 N\ ATWILC ik

ft s A——3& N\ ATWILC #dk

SIFAZIE, WR ATWILC SR 5 —E4i, N modprobe/insmod A4 LA wilc-spi 8 wilc-sdio
He. SDIO 1 SPI 2 11 L-FREAE M R Y, BARSEEII T .

Modprobe/insmod -4 F M Linux WAZEINEINERAEEL . modprobe 4 PR BRI H3R/1ib/modules/H
HIFTA LR, 1M insmod iy 4 H TR E/E NS EIR B IRSIFE T IR H 3¢,

EgmiFEAnE, gmiFid s T E KSR 7 F IR E R . ARG, SRR A 1 & 5 % & SO 7= B
WA AT L

$ modprobe wilc-spi/ modprobe wilc-sdio

W) modprobe M4 5, FEENIKSIFEF I SPI [ module spi_driver () *eRi%(Ek SDIO (1
module_driver () BEJFIAHAT . ZRECKALSEEI AR, BIEE device id. FRUN R BRI R B8 U555 B 450 . 78
DTS Cffrf Ak Blas 4 1D ULEC)m , A5 PRI s % #7357 SPI/SDIO #2I1H] wilc_bus_probe () B¢
linux_sdio_probe () B¥. PRI EHATIRATHIGAML, I m AL 334 ATWILC.

I T I R BRAT R -
Bl 8-1. FRI R B

Load the configuration from DTS file like the GPIOs, SPI
frequency, and so on.

~

Instantiate and allocate the SP1/SDIO module for ATWILC and
pass the instance to the ATWILC driver through
wilc_netdev_init()

<

Initialize the ATWILC network driver

Y.

i) Register the ATWILC as Wi-Fi network device

i) Allocate memory for Wi-Fi operations

iii) Register network operation management hooks using
net_device ops like — mac_init, mac_open,

U

Provide the ATWILC device with the power on sequence using
the reset and chip enable pin

EEESS TIRINERSE, FRSH T I H &
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ATWILC1000/ATWILC3000
B3 A——3 N\ ATWILC #ik

& 8-2. modprobe/insmod HE
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ATWILC1000/ATWILC3000
Ff3% B——ATWILC SDIO & fE

3% B——ATWILC SDIO i#@/2

SDIO #pifE ik SD M IRALE(E, JLiar s LA v FEat, Xestbdm B s )a s, dEbfr&ik.

WA EAT REHENLSE, oM ENKERBEANR (FH6a4) B CERENE a4 . iid7E CMD £
b PLER AT 5 oA

W e M - HE R T A CIERER R () RIEB|FENKA R, E A% e i s i a2 N 2. Wi N AE CMD £ F
PLER AT 5 A i

BAE v LU RN S L2 Rk A 5. Bl il i Bos 2ot o

5 SD k2 Ia g 4Lt AR 04T . BURERIAZ G CRC L. R&GwE X T A A HEE,
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ATWILC1000/ATWILC3000
{4 C——ATWILC SDIO Hi7wHl

3% C——ATWILC SDIO 134
RIHEEN ATWILC HEEE, #iAN if config wlanO up findLAES) Wi-Fi 8.0, ZiAEE0I4L ATWILC SDIO,
BB 1D, R Wi-Fi 455 30 WLAN #2101,

WM if config wlan0 up 25, ¥/eMMH wilc mac open () Hi#L, &b

wilc wlan initialize() SkAIAE4 WLAN 1, 1 wilc wlan init 8 F A R IR hif init() k)2 sh HIF
Zo WARAEH SDIO £ M, NiHH sdio_init (); WHMEH SPIEED, MWHH wilc_spi init (). AENAVIH
1k, ATWILC3000 # ft) WLAN % 15 SDIO st 1+ %1

FRYE ATWILC MIEREIFEFSEI, sdio init () AP RIEME —FKMmLSWT.

Kl 10-1. fFRUSAEM#X (Code Storage Area, CSA)

.read write = 1;
.function = @;
.raw = 1;
.address

io_cmd52(wilc, &cmd);

dev _err(&func->dev, "Fail cmd 52, enable csa...
fail;

CSA il e Rz4% ] it bR O AR A7 X D il o AN SRAZAL s %, WK PELLEXT CSA BB/ S Vsl . Rz E 1, N
SAVERT CSA VIl . BALGZAEE . RS R 0 MRBEEAZ /A% (Function Basic Register, FBR) )%
7 A E 1 LMEERE CSA, A frasttill >y 0x100.

& 10-2. HiblA 0x100 H KB A S e

Address 7 6 5 4 3 | 2 | 1 [ o
0x100 Function 1 | Function 1 RFU RFU Function 1 Standard SDIO Function
CSA supports interface code
enable CSA

R SDIO HEW .
E 10-3. SREEHLKERE CSA iy

ARG DX80020080

DIR: RHZEH., CMD: 0x34, ARG: 0x80020080, CRC: 0x6C.

RYE CMD52 #% 3k
i 54 A UURBINL 0 FF a6
FHirA1, BIRAE I
CMD52 4711454 110100b
1859 0x80020080, H: RIW #5E N 1
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ATWILC1000/ATWILC3000
{4 C——ATWILC SDIO HiwHl

s HHHETAO
* RAWRENO
o ZRfrEshit v 0x10
o SNHE 0x80 CiZEE MG Lk A A7 3811 CSA fliREAIE 1D
« CRC }y 0x6C
« BRI,
ATWILC FIm R 0T .

E 10-4. sk E MBLE{EEE CSA i 5L

ARG 0X0D001080.

DIR: KHE MWL, CMD: 0x34, ARG: 0x1080, CRC: Ox5A

R4 CMD52 i3 R5:
* AR O0
s JIJ0, EIARE LN
+ CMD52 #7459 110100b
« Z¥{H 5 0x00001080, FH:u itz Hy 0x10
* HRHT N0
« RAW £ RO
o FAAfRMhEA 0x10
« SNHHE 0x80 (T —ANEE A R R FD
« CRC 4 0x5A
s G
RAW #rEE 1 )5, AL BIEEE — 38 DI T IZ AR B E 1. RE VIR ST,

10-5. R A EHLHIELEL CSA fé

o eMps2 ) = = = ARG 0X000Z0000

DIR: 3k HF#HL, CMD: 0x34, ARG: 0x20000, CRC: 0x36
ATWILC HIM TR o

El 10-6. >k H MHLIKEEL CSA i B

ARG 0x000010C7 S— : . crRooxol
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ATWILC1000/ATWILC3000
{4 C——ATWILC SDIO HiwHl

DIR: K EMAHL, CMD: 0x34, ARG: 0x10C7, CRC: 0x01. M FiAHZEA 41, C7 4 UIEdEEiRE, Hd CSA

fERERIE 1.

TEAIL /O X148, (Common I/O Area, CIA) KRB #7574 (Card Common Control Register, CCCR) 4 i
0 W R/NEE N 512, FEasHbE )y 0x10-0x11.

& 10-7. HufkA 0x10-0x11 # CCCR F2%

0x10-
0x11

FNO Block Size 1/0 block size for Function 0

10-8. RH ENKI B RE 0 BeR/D i

(!sdio_set_func@_block_size(wilc, WILC_SDIO BLOCK_SIZE)) {
dev_err(&func->dev, “"Fail cmd 52, set func @ block size...\n");

fail;

:
I
g sdio.block size = WILC SDIO BLOCK SIZE;

E R B H LA K i 2 R N TENURE

int sdio set func® block size(struct wilc *wilc, u32 block size)

Str
str
int

cmd .
cmd.
cmd .
cmd.

cmd
ret

}

cmd
cmd
ret

uct sdio func *func = dev to sdio func(wilc->dev);
uct sdio cmd52 cmd;
ret;

read write 13

function = ©;

raw = 0;

address = 4

.data = (u8)block size;

= wilc_sdio cmd52(wilc, &cmd);
(ret) {

dev_err(&func->dev, "Failed cmd52, set @x1® data...\n

fail;

.address = :

.data = (u8)(block size >> 8);
= wilc_sdio cmd52(wilc, &cmd);
(ret) {

1" )3

dev_err(&func->dev, “"Failed cmd52, set @x11 data...\n");

fail;

k44 SDIO H&EM T,
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ATWILC1000/ATWILC3000
{4 C——ATWILC SDIO HiwHl

Bl 10-9. RE TN BERH 0 BRPird

ARG 0X80002000 CRCDX01

DIR: ®H*#., CMD: 0x34, ARG: 0x80002000, CRC: 0x01.
ATWILC % iR A HImi R a0 R o 2% 2% LAEER 0x00 (512 K515, 0x0200) T K% Hihk 0x10.
FE 10-10. SRE AHLIK T E %L 0 BRoA /N B2

oMD 52 ARG 0X00001000

o l!

DI: kB MM, CMD: 0x34, ARG: 0x1000, CRC: 0x1B.
T—/ CMD52 4 DL ##f 0x02 (512 71, 0x0200) MJE k% bk 0x11.
B 10-11. kB ENFEE RS 0 ok /higd

B =

oD 52 - = = = ARG DX80002202

DIR: 3k HF#HL, CMD: 0x34, ARG: 0x80002202, CRC: 0x05.
ATWILC 5 iy & B M AT o
B 10-12. SRE MHLIKBE R%k 0 oK /Nma B

+F

D52 ARG 0X00001002

DIR: KE MWL, CMD: 0x34, ARG: 0x1002, CRC: 0x09

RIHE R 0 ek NG, B RE AR AR Gl RN 0x02, BiE 2 F4s v 0x02) #1HJ IOE1 £ (I/O
fffe) B 1 RMAERE 1.
Bl 10-13. #ihtA 0x02 71 0x03 ff) CCCR #77a%

0x02 I/O Enable IOE7 I0EB IOES IOE4 | IOE3 I0E2 IOE1 RFU
0x03 I/O Ready IOR7 IOR6 IORS5 IOR4 | IOR3 IOR2 IOR1 RFU
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ATWILC1000/ATWILC3000
M4 C——ATWILC SDIO HiwHl

FEl 10-14. fHERER% 1 1/0 F1788

.read write = 1;
.function = @;
.raw = 1;
.addres

.data =
= wilc sdio cmd52(wilc, &cmd);
(ret) {
dev_err(&func->dev,
"Fail cmd 52, set IOE register...

fail;

SDIO H&EMT.

Kl 10-15. SRE EVLBFEEERE 1 /10 FHEHmL

BB

D 52 ] = - = ARG DX80000402 = - = CRCOXaD

DIR: >KHFHL, CMD: 0x34, ARG: 0x80000402, CRC: 0x4D
ATWILC % F3dk i & (R S 40 o

10-16. R E MPLEIERERE T 1 11O FFA72SmIRL

E ~oMp 52 = = ARG 0x00001002 = = CRC 0x09

DIR: REMHL, CMD: 0x34, ARG: 0x1002, CRC: 0x09

Wik RAW FrEE 1, WIEMH sdio writeb () BAJR, KILBMERH sdio readb () REHUEE )Y 0x02 %5 /7
5o

B 10-17. RE EHLAEE R L 1 10 FHEHRGS

ARG OXDDDODA0D — CRCOx44

DIR: KE=EHNL, CMD: 0x34, ARG: 0x400, H R/W trEN 0, HEEH SN0, RAW FrEN 0, FAFasht N
0x02, iZEU#E )y 0x00, CRC: 0x44

ATWILC FImI N A0R o
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ATWILC1000/ATWILC3000
M4 C——ATWILC SDIO HiwHl

Fl 10-18. RE MHLIFEE R %k 1 10 & 7728 " BL

i)

CUEMDISZT L L ARGOXD00DI00Z o COCRCON0S.

f4E CMD52 iy R5, S %~ 0x00001002, i AREA 0x10, S2HXEHE A 0x02. 2H A HdE 5 5050 5 N5
AR, XEMER CCCR R T % 1 (IE1) .

% LR R kA 1 2 )5, @i by 0x03 ) CCCR Hi# IOR1 iz (1/O Hi4s) KRk 1 hgs. FHAH/L
ZR [Al{E 0x02 LLKF IOR1 i 1.

Bl 10-19. EELRE 1 IOR F78

cmd.read write = 8;
cmd . function = @;
cmd.raw = 0;
cmd.address =
loop = 3;

I

L
cmd.data = ©
ret = wilc sdio _cmd52(wilc, &cmd);
(ret) {
dev_err(&func->dev,
"Fail cmd 52, get IOR register...\n");
fail;

(cmd.data ==
(Loop--);
(loop <= 0) {

dev_err(&func->dev, "Fail func 1 is not ready...\n
tail;

SDIO H&EMT.

E 10-20. RE EHLIAEE R E 1 IOR F1E8H4

CMD 52 ARG Dx00000600

DIR: k& ¥H., CMD: 0x34, ARG: 0x600, CRC: 0x52.
ATWILC Fmi SR o
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FEl 10-21. RE MHLIFEEL K%L 1 IOR S22 MR

ARG 0x00001002 = = | [ CRCUXO9

DIR: k[ MHL, CMD: 0x34, ARG: 0x1002, CRC: 0x09.
MBS HRT A, SRR E] 0x02, X ERRE IOR1 CUE 1 Hs 1 Cigfr.

G eR% 1 MR K/N WILC SDTO BLOCK STZE ¥ BN 512, Hubk Ox110-0x111 {RA7ZERAEL 1 1 1/O Bk, Z R $ LA
% CMD52 i & UK 1% .

K 10-22. #% & FRE 1 KD

int sdio set funcl block size(struct wilc *wilc, u32 block size)

struct sdio func *func = dev_to sdio func(wilc->dev);
struct sdio cmd52 cmd;
int ret;

cmd.read write
cmd . function = 6;
cnd.raw = @;
cmd . address = )=
cmd.data = (u8)block size;
ret = wilc sdio cmd52(wilc, &cmd);
(ret) {
dev_err(&func->dev, "Failed cmd52, set ©x110 data...\
fail;
¥
cmd . address = 11;
cmd.data = (u8)(block size >> 38);
ret = wilc sdio cmd52(wilc, &cmd);
(ret) {
dev_err(&func-»>dev, "Failed cmd52, set 6x111 data...
fail;

SDIO A& T
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Bl 10-23. SREEHMRERS 1 HRpard

sod) [t

ARG.D).(QUEZEGHUUI = = | B CRC UXS-i: .

5 I}

DIR: K[ E:#Hl, CMD: 0x34, ARG: 0x80022000, CRC: Ox5F
bk dr AR R 0x00 (512 My fm— 511, 0x0200) ¥ & Jyihi: 0x110.
ATWILC [ an R .

Kl 10-24. SREMHLIBE RE 1 Bk hma Rz

i

ARG 0x00001000

DIR: K EMAHL, CMD: 0x34, ARG: 0x1000, CRC: 0x1B
%A ¥ HdE 0x02 (512 ZE—AN#T1, 0x0200) # & JyHhil 0x111.
E 10-25. 3RE ENAEERE 1 R hard

ARG 0XB0022202

DIR: kEF#Hl, CMD: 0x34, ARG: 0x80022202, CRC: 0x5B
ATWILC [ B A0 R .
F 10-26. SRE MHLIFT B RE 1 Bk /N B

cMp 52 = = = ARG 0X00001002 = = CRT Ox08

DIR: K EMAHL, CMD: 0x34, ARG: 0x1002, CRC: 0x09
WERE 1 WRERYr. ZEiZ IENT B 1, FERHEES 0x04 1 CCCR Z 74 1 IENM A& 1,
& 10-27. iy 0x04 ) CCCR 2%

! 0x04 [ Int Enable [ IEN7 I IEN6 I IEN5 [ IEN4 [ IEN3 I IEN2 [ IEN1 [ IENM !

IENx: BREL x BRI . InBZAiEE, Mz BRI & 26 B N, W RAZAIE 1, 23 R
7 (bit0) tHE 10, ZEEAIPW A S REREN .
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IENM: R/W Frbl o vifr. aiRiZAnE %, WK EEA B A S AR BI B Rz E 1, WA e i i
R IEF ENL.

Rl 10-28. SVFE%L 0 iy

cmd.read write =
cmd.function = @;
cnd.raw = 1;
cmd. address

cmd.data =

ret = wilc_sdio cmd52(wilc, &cmd);
(ret) {
dev_err(&func->dev, "Fail cmd 52, set IEN register...\n");
fail;

MENLK LS| ATWILC 62T .
El 10-29. SRE EHLE RVFRE 0 F iy 4

)

ARG DX80000803 -

DIR: 3(HF#HlL, CMD: 0x34, ARG: 0x80000803, CRC: 0x30
ATWILC FIma RN TR o
E 10-30. SRE MHLIG R VFREL 0 HF T B

£ i

ARG OX00001003 - — 1 CRC0x00

DIR: X HEMHL, CMD: 0x34, ARG: 0x1003, CRC: 0x00
RAW 5 EHE 1 )5, BRI E — 217 2 LA IE1 A0 IENM A28 1. M EHLKIEF ATWILC T,
B 10-31. RE EVLAEERE 0 H I R iFmS

ARG 0x00000800

DIR: RHZEH., CMD: 0x34, ARG: 0x800, CRC: 0x30
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ATWILC FIM B2 T o
Bl 10-32. SR E ABLAEEERER H 0 r b fo vV uf L

+F E

 cMDs2 - ' = ARG 0x00001003 = - ' | CRTOx00

DIR: KEMAL, CMD: 0x34, ARG: 0x1003, CRC: 0x00. M iRk HET 40, REFIEHE R 0x03, £~ IET M
IENM 7B 1,

ISR A 1D, BLARIA 3844 ATWILC1000 & /2 ATWILC3000.
10-33. MERAHZEGE ) ID

u32 wilc get chipid(struct wilc *wilc, bool update)
I
L
u32 chipid;
int ret;
u32 tempchipid = 9;

(chipid == @ || update) {
ret = wilc->hif func->hif read reg(wilc, ¢
&tempchipid);
(Iret)
pr_err("[wilc start]: fail read reg ©x3bB00B\n");
(! ISwILC3eea(tempchipid)) {
wilc->hif func->hif read reg(wilc,
&tempchipid);
(1 ISWILC (tempchipid)) {
chipid =
chipid;
}
(tempchipid < @
pr_err("WILC10082 isn't suported 1", chipid);
chipid = 0;
chipid;

i
i
1

}
chipid = tempchipid;

chipid;

By 0x3b0000 ) 75 74 AL Bt v ID 275y ATWILC3000, 41HAE, MIEEHhE Y 0x1000 ()75 4745 A3K
It ATWILC1000 &5 F ID. wilc->hif func->hif read reg ()BT MHHMINE DA sdio read reg() 5L
wilc spi read reg()o

M T SDIO #:11, FMKiHA sdio read reg (). Hhihk OXFO-OXFF {8 45 L0 g i — 27 4798, CMD52 AT
Vi I X He 75 /7 3%, 1 CMD53 FH -1 1] JAth 75 472

BT BIRE AT, TEL R E T R CSA bl FEE . X=AFTH— A 24 frfgst, $8m CSA &2y
75, CSA BB Z aifIar & ikE. Huhk 0x10C-0x10E fRA7$5 M s % 1 RIDAFEIX (CSA) [HIFRET.
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int |sdio read Peg(struct wilc *wilc, u32 addr, u32 *data)

struct sdio func *func = dev_to sdio func(wilc->dev);
int ret;

(addr >= 0xf0 && addr <= 0xff) {
struct sdio cmd52 cmd;

cmd.read write = @;
cmd. function = 0;
cmd.raw = 0;
cmd. address = addr;
ret = wilc sdio cmd52(wilc, &cmd);
(ret) {
dev_err(&func->dev,
“"Failed cmd 52, read reg (%08x) ...\n", addr);
fail;
¥

*data = cmd.data;

{

struct sdio cmd53 cmd;

(Isdio set func@ csa address(wilc, addr))
fail;

cmd.read write

cmd. function = 0;
cmd.address = 0x1
cmd.block mode ¢
cmd.increment = 1;
cmd.count = 4;
cmd.buffer = (u8 *)data;

cmd.block size = g sdio.block size;
ret = wilc sdio cmd53(wilc, &cmd);
(ret) {
dev_err(&func->dev,
"Failed cmd53, read reg (%08x)...\n", addr);
fail;

¥

*data = cpu_to le32(*data);

PLR 4Kk 0x3b000000 ¥ & Jy ik 0x10C-0x10E.
E 10-34. RE ENLM T BT RE 1 R X R4

00 Channel 0

S il R J L

DIR: [ FHl, CMD: 0x34, ARG: 0x80021800, CRC: Ox4C. E#§4fii 0x00 (0x3b00000 /i —575)
12 # JyHidik 0x10C0.

ATWILC HJRI RN T

© 2019-2020 Microchip Technology Inc. DS70005329D_CN-% 36 1T




ATWILC1000/ATWILC3000
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Bl 10-35. SR AHLIKECE SR 1R B3 1 ARAIGTERE X RS I R

~ ARG 0x00001000 : : - - ~ CRCOXIB

DIR: HMHL, CMD: 0x34, ARG: 0x1000, CRC: 0x1B
T %A A K EdE 0x00 (0x3b00000 55 — A1) ¥ & ik 0x10D0.
Bl 10-36. SRH VR E R H KL 1 RIBEHX TR a4

CMD 52 ARG 0x80021A00 CRC 0x5A

DIR: 3k HF#Hl, CMD: 0x34, ARG: 0x80021A00, CRC: 0x5A
ATWILCC HmN 0 o
El 10-37. SRE MHLIH B T 18 iR # 1 AREDTE# X B384 R

ARG 0x00001000 ' = = | T CRCOXIBT i

DIR: K EMAHL, CMD: 0x34, ARG: 0x1000, CRC: 0x1B
T —% 4548 0x3B (0x3b00000 45— ¥ & Jytiik 0x10E0.
Kl 10-38. KRB ENBREBE R AR 1 R X R4

~ ARGUxsgo2ICEE — —  CRTOx18

DIR: ML, CMD: 0x34, ARG: 0x80021C3B, CRC: 0x18
ATWILC M R80T
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Bl 10-39. Sk AHLIECE SR 1R R 1 ARAGTERE X RS I R

cMDs2 = = ARG 0x00001038 =

DIR: REMHL, CMD: 0x34, ARG: 0x103B, CRC: 0x63

AR (P = 0) ik CMDS53 LU F i i B bk B R . il Ox10F S e&i 3 1 ARASAE# X (CSA)
OBV i B . AR R T BB EL 4.

Fl 10-40. 3R E EHLH CMD53 £E dr 4

) SN e

ARG 0x04021E04

DIR: (FHF#H., CMD: 0x35, ARG: 0x4021E04, CRC: 0x73
ATWILC MmN F .

Bl 10-41. 3E ML CMD53 2 E i R

~ cMD53 — — = — ARG DXD0D01000 — — — —1  CRCOX2D

DIR: KHE MWL, CMD: 0x35, ARG: 0x1000, CRC: 0x2D

48 ] DAT[0]:DAT[3]Zk )\ ATWILC R[5 A ID. #il4n, ATWILC3000 i A4 1D Jy 003000D0, &[5 75 2.1 F flias o
% DAT &2k B shhn. LA CRC £, SRJ5 4 Bt EAIR:H: CRC fif.

E 10-42. RE ML CHIPID B2

sdio_init () RERIIPAT, KE ATWILC HIma R R IE R FHL. ATWILC WIARHMREh M. B PR ez H &
TR N
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&l 10-43. ifconfig wlan0 up #r4H &

ECeREL inl ug

TERREL init irq () HUEERFIVILGEM IRQ GPIO. M5, i/ wlan initialize threads () BEHILEIL NAZLEFE
DL T AN . HHEW R,

&l 10-44. ifconfig wlan0 up %74 H &

1

=041

I tj : & : ing X
T3 AWILC1000 = ATWILC3000 <511 Wi-Fi [ {F. il wilc_wlan_get firmware () Al

wilc firmware download () XPNEREHAT. I TEHEFE, MH linux wlan start firmware () BREUA
. NSRBI R A, R ECE R ] Ul .

RN, AP H S AR A, 76 1inux wlan init test config () *FELE TfFEX. BSS
IR b T [ A B

& 10-45. ifconfig wlan0 up 4 HE

no
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M. Wk D— ARG 3 R MR

4R . dtb #1 zimage HISCHF RN K TBOME, WMAKAZIT. WEHEW TR,

U-Boot 2017.03-linux4sam 5.6 (Jan 14 2019 - 15:10:15 -0700)

CPU: SAMASD44

Crystal frequency: 12 MHz
CPU clock : 600 MHz

Master clock : 200 MHz

DRAM: 512 MiB

NAND: 512 MiB

MMC: Atmel mci: O

In: serial

Out: serial

Err: serial

Net: ethO: ethernet@£8020000
Hit any key to stop autoboot: 0

NAND read: device 0 offset 0x180000, size 0x81l7c
33148 bytes read: OK

NAND read: device 0 offset 0x200000, size 0x3df7c8
4061128 bytes read: OK

## Flattened Device Tree blob at 21000000

Booting using the fdt blob at 0x21000000

Loading Device Tree to 3£951000, end 3£f95c77d ...OK

Starting kernel

ALE I B B E LIRENR, RN
1. HEIRHit any key to stop autoboot:f& i, #ZAEEEFILESNES.
WL, HHIBL “=>" 55,
2. HiNpri UATEHIREE A &,

baudrate=115200

bootargs=console=ttyS0,115200 mtdparts=atmel nand:256k (bootstrap)ro, 512k (uboot) ro,
256k (env), 256k (env_redundant) , 256k (spare), 512k (dtb) , 6M (kernew

bootcmd=nand read 0x21000000 0x00180000 0x0000817C; nand read 0x22000000 0x00200000
0x003DF7C8; bootz 0x22000000 - 0x21000000

bootdelay=1

ethaddr=fc:c2:3d:0c:8e:el

fdtcontroladdr=3£95dc50

stderr=serial

stdin=serial

stdout=serial

Environment size: 468/131067 bytes

3. AR dtb 1 zimage AISCAF KT BRIME, THMAH LT a2 % .

editenv bootcmd

¥ bootemd A (dtb XK/ M 0x0000817C BN 0x0000a17C,
# 0x003DF7C8 %A 0x004DF7C8 (zImage LA/ o

- i\ saveenv wrd UM A4

- N pri DMATENRAF IR T &
4. i boot PLBIIRAF M E)R 51 TR
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SRS R AR B 5

12. SCERRA

70005329D 20194 8 H + 3.1 {§1/ Build Root | 3N 7 ixss &y
PR L5 8
BlueZ 5.x #4-1u

+ 8. M A—EA
ATWILC

+ 9. [ff5% B—ATWILC
SDIO i@ f=

« 10. fffs C——
ATWILC SDIO HiR
1

o 1. i3k D——W %5
5 0 A e

© 4.1 ATWILC HURFEH] BT 1 X Eemyy
* 4.4 UART DMA

70005329C 12/2018 . NEBK T X e
. NERE
* Buildroot &1
« ATWILC HJ5f

« ATWILC kg
«  FEFFH SDIO F
. SPI
< A0
70005329B 02/2018 . 2. NIZBH—E, B T X s

+ 4.2 SDIO —%i,

+ 41.2 ATWILC L H.
4.2.1 EFi{4 SDIO
. 4.2.2 SDIO F#
. 4.3 SPI. 4.4
UART DMA #15.6 #
B BT TX T/,

2.1 IRFNFEFFIRACADEE R, | BN T X e R
2.2 [E¢FEERF 4.5 EH
10 &5,

e 3% “Makefile £  MHFR 7 X L&Y
TH” FIZE 4 TRED

o EE 5.5 71 “HullriER
(RQ) ” .

70005329A 2017 %8 H SR GILGITES
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fE ¥ 480-792-7277
BORSFf
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WUCJJ:
http://www.microchip.com
RIZ =V

T, MM
Hif: 678-957-9614
3. 678-957-1455
BT, RN
fiifi: 512-257-3370
WK

BRI, D TEN
Hiifi: 774-760-0087
fE¥: 774-760-0088
ZnE

SR, R
fiifi: 630-285-0071
fEH: 630-285-0075
&

PR, AE BT
fiifi: 972-818-7423
163 972-818-2924
JEREER

e, AR M

Hi%: 248-848-4000
RETR, E BRI
HiE: 281-894-5983
BN R RGN T

VAR R, ENES N

HiiF: 317-773-8323
tEH.: 317-773-5453
H1if: 317-536-2380
b2 2

KGR, InFAE e T
H1i%: 949-462-9523
f£H: 949-462-9608
H1i%: 951-273-7800
FH), dRTRMM
H1if: 919-844-7510
a4, ALM

H1if: 631-435-6000
EME, IRAERBEM
H1i%: 408-735-9110
Hif: 408-436-4270
ngEX - 2486%
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f£F: 905-695-2078
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FHE - R
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HHE - FEBRRATBEX
HiE: 852-2943-5100
HE - FR

if: 86-25-8473-2460
HHE-FE

i 86-532-8502-7355
FHE - L

Hif: 86-21-3326-8000
HHE - YR

HiiE: 86-24-2334-2829
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