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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.
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1 WiFi &R 53 3¢

WiFi /2 H Fi i H i 2 10— Fh IC 2R N 4 AL daioR 2 —, Tz B T 25 R 8 e B
W& AN BN 3% 5 WIFT BLZH ) DhREELSRANH], WIFT WIhRE_E 73 i K3
A% WIF A4 038 FH 78 WFi 154 .

FEALTY WIFi B 8w N T SR S s s, BN B WIF IRS R
W FH AT B0 WIFT BRsG dnfal sel i, iR H WIFT i — 8 7E MCU 1.

A WIiFi B il A, FHL ik A ik L USB g SDIO #:1
() WiFi i, WiFi PO A9k 5h T/EZE Windows. Android. Linux Z3#:1E &4,
AT T BA -G8 R WiFi AR a2 E BT 5.

HETA IE T R0 SCRE WIFT 5 00 R -

RTL8188FTV. RTL8188EUS. RTL8188ETV. RTL8723B
U

USB #11 MT7601

ATBM6022

RDA5995

RTL8189ES. RTL8189ETV. RTL8189FTV
MARVELL8801

SDIO %1 BCM6212A

SSV6x5x

Hi3881V100

T B WIFi B9 1257 AR S BRIt H o 578 1R TR — i BRI .
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2 WiFi BARZECE

X} SDIO/USB #: H11) WiFi, 1ite2&—1 SDIO/USB 14, #RJEH% T WIFi
(FIThRE . FT LA A5 VMR IR J2 55 DL SDIO R/USB 4% 23 KT, 24k6 0 380 458 4%
FIRFNE &1 WIFi Dheg, 2 5@t SDIO Hhd/USB Wil & 1% dr & Fi%ids 5 WiFi
P BT H

R, AT 50T B RS A% [ SDIO/USB [IThAS, 1XKEA BEIRRIE] WIFi B4 .

T21/T30/T31/T41 {E I N ¥4 Kernel-3.10.14, T40/T41 1 FH 59 A #% A
i Kernel-4.4.94, £ XAFIFIWAZIRA, NI E WA AR,

2.1 Kernel-3.10.14 i &
2.1.1 USB WiFi & B
S USB #: 0 1 WIiFi, W E¥ DWC2 £ 22/t & A Host #i BT,

Device Drivers
[*] USB support
<*> DesignWare USB2 DRD Core Support
Driver Mode (Host Mode Only)

WiFi 540 b H 5 a] LLil T Isusb #y & 25F USB WIiFi A4 2 75 1E i1 1 .
2.1.2 SDIO WiFi R#ii &

T 25| EAEMWA mse #2110, H—EH T msc0 25 SD R, SDIO Wi
Fi % {4 H msc1 #21, FstbL msel 8 0 A B bic B N .

Device Drivers --->
<*> MMC/SD/SDIO card support --->
[*] MSC for MMC1
MSC GPIO function pins select (GPIO C, data with 1 bit)
--->

T 27 A AEE 2 4 GPIO 1] LAKR B ik msc1 ThRE, 78 S2hrii H F R P i Ak (1 15
KA & N AZE FWR—4H GPIO 51, tedn T31 ®fLARCE N mscl 1) GPIO A PA. P
B. PC =4,

( ) GPIO B, Data width 4 bit
( ) GPIO C, Data width 4 bit

PIO A, Data width 4 bit

2.2 Kernel-4.4.94 fit &
2.2.3 USB #¥[O WiFi AL &
T USB #: 111 WiFi, HE04 DWC2 £t 420 B A Host AR AT,

Device Drivers --->
[*] USB support --->

T41 WiFi Iz ifk i 2
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<*>  Support for Host-side USB
<*> DesignWare USB2 DRD Core Support
DWC2 Mode Selection (Host only mode) --->

WiFi #4H F e 5 r] PLE T Isusb #y & &F USB WIFi #4053 155 1R A o
2.2.4 SDIO WiFi R#ZECE

T 25| EAEMWA mse #2110, (H—#E T mscO H{E SD +, SDIO WiFii#
HWAEH mscl #2200, B LA msct 322 1 90/ 48t il B N A%
HJGHLE WAZ S R MSC gg:

Device Drivers --->
<*> MMC/SD/SDIO card support --->
<*> Ingenic(XBurst2) MMC/SD Card Controller(MSC) supp
ort

IR G W24 A kernel-4.4.94/arch/mips/boot/dts/ingenic/marmot.dts H:

&mscl {
status = o
pinctrl-names =
/*¥mmc-hs288-1 8v;*/
cap-mmc-highspeed;
max-frequency = <50000000>;
bus-width = <4>;
voltage-ranges = <1800 3300>;
non-removable;

ingenic,sdio clk=<1>;

/* special property */

ingenic,wp-gpios = <B>;
ingenic,rst-gplos = <0@>;
pinctrl-@ = <&mscl_pb>;

¥4 status fit & Ay okay, fHhE mscl1 KIT)RE

@ ¥shningenic,sdio_clk = <1>; ix/N@

® T41 LAPi4 GPIO v LARLHI R msc1 Thig, 43514 PB Al PC, #R#EH A4k
(RIREE AR 5 114 pinctrl-0 Bt & A msc1_pb 5% msc1_pc.

T41 WiFi Ish# 7S 3
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3 WiFi IRshp#EIdiE

3.1 SDIO WiFi IEzh#&

N LA RTL8189FTV #fil, ihfiE— T SDIO WiFi eIt f2:
(1) 3REL RTL8189FTV [k 5hUEG, rtI8189FS linux_v5.3.16_32695.20190327-in
genic-20190618
(2) #4H SDIO WiFi K3
O Makefile ¥ i1— PLATFORM_INGENIC [#%

3 CONFIG_PLATFORM_I386_PC = n
4 CONFIG_PLATFORM_ANDROID_X86 = n
CONFIG PLATFORM ANDROID INTEL X86 =

SLIEIGCONFIG PLATFORM INGENTCHISES'S
EXTRA_CFLAGS += -DCONFIG_LITTLE_ENDIAN -DCONFIG_MINIMAL_MEMORY_USAGE

EXTRA_CFLAGS += -DCONFIG_IOCTL_CFG80211 -DRTW_USE_CFG80211 STA EVENT
1 ARCH ?= mips
2 CROSS_COMPILE ?= mips-linux-gnu-

KSRC ?= /home/heng/work/opensource/kernel-4.4.94

ifeq ($(CONFIG_SDIO HCI), y)
EXTRA_CFLAGS += -DCONFIG_PLATFORM_OPS
PLATFORH_FILES += platform/platform_ingenic_sdio.o

® TEURENIEAL MY platform H 5% T 1% platform_ingenic_sdio.c SCAHE, UshNAH R
. HA5FEIETFEMKRZ jzmme_manual_detect(int sdio_index, int on) B
H, ZREH T RN 1 F2BR SDIO %%, Horh:

(i) sdio_index Z##K/~x msc %l & HIg s, T RIAMA msc =45, XM 0
15

(i) on N1 KR ENRMEA, on N0 FRFINEFREE;

(iii) VEE T2x/T3x 5 T40/T41 TN SR —FE

o T2x/T3x X|% #include <mach/jzmmc.h>
o T40/T41 Xj‘f” #include <soc/mmc h>

Hh SDIO_WIFI_POWER E%ﬁ%lﬂfﬂ *ﬁ“ ¥ GPIO AL E A output #E k%]
WiFi REZH A r

RS AE L RS, iR RS2 A4E pk 8189fs.ko BR%), 4R S5 14 A iZ IR BT I .

T41 WiFi Iz ifk i 4
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BRI, IKEMCISFT I T DEBUG %2, 7t ar=4d ReEriiREE, o
RAR I 8> DEBUG 15 E %, 7T LALE Makefile Fz o 5647
CONFIG_RTW_LOG_LEVEL 50 ~ 4

83
EICONFIG RTW DEBUGES
85

86
87 CONFIG RTW LOG LEVEL = 0

3.2 SDIO WiFi IhgEMiat

WIFI A3 PRl TAERE S, AP BT STA R, IEXPIRP ST SDIO WIFI g
e IEH .

3.2.1 STA =AML M

RSN, B WIFI 19 T 2507 A R To 8 28 H (1) — A 2 g
AT B N T BB S UL Sh & E DR
(1) LR R e 8 S
wpa_supplicant Il 475 5E % wifi A IEF B k. s I{’E
wpa_supplicant.conf  // FCE A EZLER ) wifi T4 1 4 RRAN R

ctrl_interface=/var/run/wpa_supplicant
update_config=1

network={
ssid="JZ_Guest"
psk="#wwwingeniccn#"

}

udhcpc FHRBHASIREIP #uhik. k<. DNS 255 &

default.script FI>KHEZhRE IP. W3¢, DNS %%, %3 F i busybox JEILH ) b
usybox-x.x/examples/udhcp/simple.script SCAFE Ay %41k, £ udhepe -h AT
¥ default.script B WEAN 242 N H o

BusyBox v1.22.1 (2020-10-17 11:38:48 CST) multi-call binary.

Usage: udhcpc [-fbgvaRB] [-t N] [-T SEC] [-A SEC/-n]
[-1 IFACE] [-s PROG] [-p PIDFILE]
[-0C] [-r IP] [-V VENDOR] [-F NAME] [-x OPT:VAL]... [-0 OPT]...

i,--interface IFACE Interface to use (defauli_ethf)
s,--script PROG Run PROG at DHCP events (default /usr/share/udhcpc/default.script)

(2) fFHBIRIBNAE
libcrypto.so0.1.0.0 // hn#AH %

libiw.s0.29 Il iw AR A 2R 2% F, W iwlist. iwconfig
libnl.so.1 /I hostpad 5 2 H 21| ) )%

libssl.s0.1.0.0  // openssl 7 £ FH 2 )
KNSR RGN 1ib H 3 M.

(3) Mtyts
@ fn#k 8189fs.ko, MNF LI Z a4 wian0 M-
@ a5 ifconfig wlan0 up

T41 WiFi Jxa#Hide e S
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[root@Ingenic-ucl_1:wif1_tools]# ifconfig ulanﬁ
wlanﬂ Link encap: Ethernet HWaddr
UP BROADCAST MULTICAST MTU:1500 Metric:1

RX packets:0 :0 dropped:8 overruns:@ frame:0
TX packets:0 e 10 dropped:® overruns:@ carrier:8
collisions:@ txqueuelen:1000
RX bytes:0 (0.0 B) TX bytes:0 (0.8 B)
@ F L 4 DEhEFE S Isystemllib H s T
@ ./wpa_supplicant -i wlan0 -Dnl80211 -c wpa_supplicant.conf &
® udhcpe -i wlan0  // FhASFREL IP Huhk
[ root@Ingenic-uci 1:wifi tools]# udhcpc -1 wland
udhcpc (wl.22.1) started
'ﬁttlﬂj 1P ar 255 B.0.8.0 on wlang
end 1ﬂ{1lj1hf~ I
g se K- s t r or

*1|1{wi 1[-1 cg time
on wlang

suUch process
{
Jresolyv.conf

@Ingenic-ucl 1:wif1 TIWIIL 1# ping www.baidu
.baidu. c:m (1 15.1 }: 56 dara bv
from - -l—-':| B ttl=
from 1 - |
from
» Trom
from
from
from
1'r.l..|".|
s Trom
from 14.215.1 :
from : sag=11 ttl=53 time=

3.2.2 AP =R ML

AP BB TCLIEN S, R— R I, SR ML 0O .
(1) SR R e & S
hostapd 11 wifi IR )39 master B30, 400 AP ZhaE(EN AP (1)l
WEARSS 2%, fiinfa 6 1 stations AUHEAFAGE
hostapd.conf // hostapd FIHCE SO, Ao wifi #OSIAFR. %00, s

interface=wlan®

ctrl _interface=/var/run/hostapd
ctrl _interface_group=0
ssid=TEST Wifi

hw_mode=g

T41 WiFi Iz ifk i 6
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channel=1
beacon_int=100
driver=nlg80211
macaddr_acl=0
auth_algs=1
ignore_broadcast_ssid=0
own_ip addr=127.0.0.1
wpa=2
wpa_passphrase=12345678
rsn_pairwise=TKIP CCMP

udhcpd /I dhcp | server, % dhcp | client 2B IP. W oe&E
udhcpd.conf // udhcpd ECE SCHE, 57 IP. B¢, DNS &1 4rAic
start 192.168.1.20 #default: 192.168.0.20
end 192.168.1.254  #default: 192.168.0.254
interface wlane

(2) {FHBIMBhAS 2
libcrypto.so.1.0.0 /&5 A%
libnl.so.1 /I hostpad 75 2L F 3 i) 22
libssl.s0.1.0.0  //openssl| 7 A F 3| K]
(3) MARJLFE
@ fn#k 8189fs.ko, MEKIIZ Ja<xE R wlan0 M-
@ BshMEIECE IP bk, ifconfig wlan0 192.168.1.10 up

[root@Ingenic-ucl_1:wifi_tools]# ifconfig wlan0
wlan0 Link encap:Ethernet HWaddr
UP BROADCAST MULTICAST MTU:
RX packets:0 s:0 dropped:0 overruns: 9 frame:0

TX packets: s:0 dropped:0 overruns:0 carrier:0
collisions:0 txqueuelen 1000
RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

@ ¥ L1 3 ANENEE SR Isystem/lib H T

@ ./hostapd -B hostapd.conf // %5

® udhcpd udhcpd.conf /I it & dhcp HJ server

® 14 T HLERERT R A S TEST wifi, 285 ping 192.168.1.20

T41 WiFi Jxa#Hide e 7
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[CEST Wifflm#&i¥15

B EhiEiE aO
® ™
REER R
(B %iE 54Mby
il @

s from

ytes from
ytes from
i % © 4 bytes from
IPigE GIaR: 64 bytes from 19 ) seq=4 tt? 64 tune 111 937 ms

3.3 USB WiFi IRzhid

USB WIFI #1 SDIO WIFI X2 Z M DA E, £ STA #iA1 AP =,
B T BT yE AR R, R — 34 R U a4 R s, AP U EAR )
TR

T A rti8188ftv A5l E — T YK Bh A A I

(1) 3KHL rtl8188ftv [ RANJEAY, rtI8188FU_linux_v5.2.11.1_22663.20170607

(2) &% Makefile ¥ INE IEF &

III|
I.H'||1 I0CTL i

?= mips-linux-gnu-
.-"hl:ume heng/work/opensource/kernel-4.4.94

B2 o 5 1Tk 2 8188fu.ko INE L fF
3.4 USB wifi ThEMR
HARI M 2z Th e f1 SDIO WIFi #H[E], X BEAEEIR,

SDK H &0 T8 H 720 % 3 A8 2 3 A2 i) STA BRI AP R R AH G RE T
PLA lib E. 1E prebuilt/tools_t41/bin/uclibc/wifi #1 prebuilt/tools_t41/bin/glibc/wifi H
%—Fo

ddyang@ingenic:~/work/prebuilt/tools_t4l/bin/glibc/wifis 1s
hostapd iwconfig iwgetid iwlist iwpriv 1ib wpa cli wpa_supplicant

ddyang@ingenic:~/work/prebuilt/tools_t41/bin/glibc/wifi$ 1s Llib/
libcrypto.so.1.0.0 1libiw.so0.29 1libnl.so.l 1libssl.so0.1.0.0

T41 WiFi Iz ifk i 8
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ddyang@ingenic:~/work/prebuilt/tools_t41l/bin/uclibc/wifi$ 1s
hostapd iwconfig iwgetid iwlist iwpriv 1ib wpa_cli wpa_supplicant

ddyang@ingenic:~/work/prebuilt/tools_t41l/bin/uclibc/wifis$ 1s 1lib/
ibcrypto.so0.1.0.0 1libiw.s0.29 1libnl.so.l 1libssl.s0.1.0.0

T41 WiFi Ish# 7S 9
Copyright® 2021-2023 Ingenic Semiconductor Co., Ltd. All rights reserved.



“ %‘E T41 WiFi I hifsrs

4 WiFi & RielZE 534

4.1 SDIO 3Ry GPIO Function i E R 5

G A% 1 iR DR KA A
A: WEASEER R, XNESEEF BB TE AR £ —24 GPIO
B: HABMIRENEEL T SDIO X8 (¥ GPIO Function Thég, Hhindki1—A%F#
1217 IPC #2/7 1}, SDIO WIFI Mz fE it 7 1, s )aHEA 5 K2 sensor
(IR Eh & T SDIO GPIO X} [ function AL & .

NHEAH— T W HE A X A iR
XELLT31 1 PA A%, PA [ PA08. PA09. PA10. PA11. PA16. PA17
B JHIECE A FUNCTIONS B A msc1 ThEg.

Table 21-2 GPIO Port A summary

PAD_ID ;J;EE[]?\ PULL_RST| SMT_RST | DS_RST JFUNCTIONO FUNCTIONL FUNCTIONZ FUNCTIONS |
1] HIZ 0 2pf  |sd2{ic-0) dvp_d§ i(i-0) wart? cts i(i-1) |msel d0(io-1)
0 HIZ 0 2pf  |sd3{io-0) dvp_d9 i (i-0) vart? rts olo) [mscl dlfio-1)
1} HIZ 0 2pf  |sd4(io-0) dvp_d10_i(i-0) nart?_tzd_olo) |[mscl_d2(io-1)
0 PU 0 2pf  |sdalio-0) dvp_dl11l_ili-Q) wart?_rid_i(i-1) |mscl_d3(io-1)

PALZ 0 PU 0 2pf  |sd6{io-0) smb(_sda(io-1) {i-0) (i-0}

PA13 0 FU 0 2pf  |sd7{ioc-0) smb0_sck(io-1) {i-0) {i-0}

PAL4 0 HIZ 0 2pf |52l olao) dvp_pelk i(i-0) pwm0_o (o) (i-0)

PALS 0 HIZ 0 2pf  |sal_olo) dvp_melk_olo) {i-0) (i-0)

PALE 0 PU 0 2pf  |cs2_olo) dvp_hsyne_i (i-0) sobl_sdalic-1) Jmscl_clk_olo)

PALT i} PU 0 2pf  rd_clo) dvp_vsync_i (i-0) smbl_sck(ic-1} |mscl_cod(io-0)

T31 %44 GPIO &bk an -

Name Base Description

PA_BASE 0x10010000 Address base of GPIO Port A
PB_BASE 0x10011000 Address base of GPIO Port B
PC_BASE 0x10012000 Address base of GPIO Port C

FATA T EE W VYT A7 50T LA E GPIO HIZhREE 1 70 7l 2

PORTXx Interrupt Registers Offset 0x10

PORTx Mask Registers Offset 0x20

PORTx PAT1/Direction Registers | Offset 0x30

PORTx PATO/Data Registers Offset 0x40

A ME H T a2k 2 PA8. PA9. PA10. PA11. PA16. PA17 TR,

T41 WiFi IR M1 F 10
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echo $(((( devmem 0x10010010° ) >> 8) & 0x30f));\
echo $(((( devmem 0x10010020 ) >> 8) & 0x30f));\
echo $(((( devmem 0x10010030° ) >> 8) & 0x30f));\
echo $(((( devmem 0x10010040° ) >> 8) & 0x30f))

BB A A7 e A 42 8 A, [N N PAOB JTUGHT; 245 R Ox30f #E4T&
#AE. O0x30f %I PAO8. PA09. PA10. PA11. PA16. PA17iX 6 fir, W2 ey
GPIO 51, f&oix AT,

[root@Ingenic-ucl 1:~]# echo $(((( devmem 0x10010010°) >> 8) & Ox30f));\
echo $(((( devmem 0x100100208°) >> 8) & 0x3@f));\
echo $((((" devmem 0x10010030°) »>> 8) & @x30f));\
echo $((((" devmem Bx10010040° ) >> 8) & 0x30f))

AT LA B ANA G I N ) 4 DNFAAEHEAN0 0 1 1, il FR LA H SRS
> GPIO 5| it & )y FUNCTIONS 1%, Bl msc1 ThE . a2 sk i) 45 AN IE i,
AR TG 7 R L HH B T )

Port Description

Port is low level triggered interrupt input.
Port is high level triggered interrupt input.

Port is fall edge triggered interrupt input.

INT
o|lo|lo|lo| MASK

s |lo|lol=sla|loola|m|lo|lo|=|=|o|o| PAT1

Port is rise edge triggered interrupt input.
Port is low level triggered interrupt input. Interrupt is masked. Flag is recorded.

Port is high level triggered interrupt input. Interrupt is masked. Flag is recorded.

Port is fall edge triggered interrupt input. Interrupt is masked. Flag is recorded.

el el el et el Bl e

Port is rise edge triggered interrupt input. Interrupt is masked. Flag is recorded.

Port is pin of device 0.

Port is pin of device 1.

Port is pin of device 2.
Port is pin of device 3.
Port is GPI1O output 0.
Port is GPIO output 1.
Port is GPI1O input.

(=1 L=} =]

Dl |o)alloa|lola|lo|alo|=|o|=|o| PATO

T41 WiFi Izt tifh e 11
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