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SYSTEM_ARCHITECT

——— 1 ETHERNET CONTROLLER——— HEADER

SPI FLASH(SPI)

DEBUG

USB2.0
USB
HOST
MIC RMII
SPK SFC
MSCO - UART1
S T41-BGA232
TP
GPIO
CAMERA MIPI I2C
HEADER
24M Reset
CRY Reset
DCDC VCC 0V8 2A Max
DC 12V IN VCC 5V VCC DDR 1A Ma
—= =<2 71 bepe - DCDC - *
2A Max DCDC VCC 3V3 1A Max
DCDC VCC 1V8 1A Max

ADC
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POWER_SUPPLY

Note: Compatible with LN3496
VOUT=(1+200K/27K) *0.6=5.0V

TP1 VCC_3V3
12V_DC_IN 3.3V/1A )
J1 TP2  VCC_12V VCC_5v u1
[9) LN5058
i 4 3 U v
25X, IN LX
37 1l o 2.2uH/1.3A-2016
4 4 0.6V
s 2 R1 100K e & ral8 |
s2 —q_ o o 9
il [&] [&] | —_
CON4 1.25mm LT © frt N >
7] I | >| 3l )
I N =1 S ol ©|
ST 3 g o
Q © < | o El
S| 3 S| R =
ooz = S R3 33.2K/1%
N 3 < =l
[} N w)
N 3| _ _
E = =
i Note: Compatible with ETA3486
VOUT=(1+150K/33.2K) *0.6=3.3V
5V/i2A VCC_DDR/1A TP3 VCC DDR
(]
VvCC_12v VCC_5V u3
[¢) u2 TP4  VCC_5V LN5058 L3 2.2uH/1.3A-2016
ETA8120 o) 3 e~
. 5 1 C6 |[10nF/25v IN X
Nl VIN BS 12 o
z 0.6V
. x L8 A ! N & FalS co Izz F/50V. -
4.7uH/1.4A-2520 5
z 0.6V = O
L4 100K 4| z B2 5 9 “‘ =
O O O xR >
o — —
El g 2 S 9
3 g 3 g g 2 5
I g <| 3| Y R9 120K/1% =
[ T [ =l o A
> c = S
o 9 g i =
§ 2 8 L 1 1
R8 27K1% o < 3 = =
= 1

Note: Compatible with ETA3486

VCC_DDR=(1+200K/100K) *0.6=1.8V for DDR2
VCC_DDR=(1+150K/100K) *0.6=1.5V for DDR2L or DDR3
VCC_DDR=(1+150K/120K) *0.6=1.35V for DDR3L []

VDD Core 0.8V/2A

VCC_5v
[

TS1VCC_0V8
4 g 3 L4 1uH/2.7A
N LX Y'Y ke
Iﬂm 100K 1 2 5 0.6V o
' EN O FB - gl O
o o 2
3 ETA3409 o 2]
x|
-
3 5
O 4
2 o gl §
z e
g R64 . 300K/1%

VOUT=(1+100K/300K) *0.6=0.8V

D2
vee ava 1 A 2 R14 1K ||.

LED Red

1.8VM1A Tpg Ve 1v8
VCC_5V U4
[9) LN5058 L5
4 3 A
IN X 2.2uH/1.3A-2016 I
[=]
L Rn QK 1| B g B0 1s_| 22pF/50V. 8 g
@ & ~ =
O O >
P R 8
o > S |
3| b= R98 100K/1% | N
2 8 1
5 - =
E =
—~ Note: Compatible with ETA3486
VCC_1vV8=(1+200K/100K) *0.6=1.8V
LED

H4
MHOBL

H1 H2 H3
MHOBL MHOBL MHOBL

———7Fe]
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T41_POWER

UBA
VCC_0V8o Lo He ] VDD1 Vss1
H7| VDD2 VSS2
Hg| VDD3 VSS3 ’
Hg| VDD4 VsS4 15
0] VDD5 VSS5 &1y
Hi1] VDD6 VSS6 [G1o
Hi2 ] VDD7 VSS7 [G15
Hi3] VDD8 VSS8
J5| vDD9 VSS9 |7
Sy3-] VDD10 VSS10
Ke| vDD11 VSS11
%13 VDD12 VS$12 75
15| vDD13 VSS13 77
iz | VDD14 VSS14 15
Ve | VDD15 VSS15 (e ’
VDD16 VSS16 7
VDD17 VSS17 (g
VDD18 VSS18 g ’
VDD19 VSS19 [erg
0| VDD20 VSS20 [eyg
VvDD21 VSS21 [eym
VSS22 g
VSS23 [
VCC_DDRO HDDMEL! Eg VDDMEM1 VSS24 |14
£g| VDDMEM2 VSS25
£5| VDDMEM3 VSS26 75
£70| VDDMEM4 VSS27 i3y
£11| VDDMEMS VSS28 1y
£12| VDDMEM6 VSS29 [
VDDMEM? VSS30 (g
VSS31 g ’
VSS32 [rrg 4
F VSS33
VCC_DDRO 20RVDD F6 | DDRVDD1 VSS34
F7| DDRVDD2 VSS35
Fg| DDRVDD3 VSS36 N5
Fo| DDRVDD4 VvSS37 ||I-
£10-| DDRVDD5
£11| DDRVDDS
F12| DDRVDD?
DDRVDD8

VCC_1V8 FB1,7 10000hm/250mA _ DDRPLL B8 DDRPLL_VCCA

E5

DDR_VREF

DDR_VREF
DDR_zQ
RzQ

DDRPLL_VSSA

VCC_DDR

T41 BGA232

VDDMEN

DDR_VREF

10uF/6.3V | | C44
10uF/6.3V | | C45
10uF/6.3V | | C46

10nF/6.3V | | C55
10nF/6.3V | | C52

100nF/6.3V | | C47
100nF/6.3V | | C48
100nF/6.3V | | C49
100nF/6.3V | | C50

10nF/6.3V | | C53

§ I_ 10uF/6.3V | | C43

rel
o«
O
>
o)
<l
|

5
3

10uF/6.3V | | C28

4.7uF/6.3V || C41
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T41_INTERFACE1

s
VCC_1veo—FB3/7 10000hm250mA_ PLL AVDD D3 | [\ oo 583215151. BOOT SELO_PC00 |-A9
.|||7‘35 PLL_AVSS BOOT_SEL1_PCO1 |-B2
FC_SIO USB_AVD08
S0 B3 { sFco_pT I00_PA23 sFco | usB2.0 usB_AvDos 24 FBd/7 10000hm/250mA__ovcc_ove
FEsi0 SFCO_DR_IO1_PA24 : USB AVDIS
o 12| SFCOWP 102 PA2%6  \opi01 USB_AvD1g |13 USB AVD18 _ FBS/7 10000hm/250mA__qyce_tvs
ot SFCO_HOLD_I03_PA25 USB AVD33
FEcs R | Srco cLk_pA27 usB_AvD33 B2 FB6/7-10000hm/250mA__ovec_avs
SFCO_CE_PA28
U3 vBus P10
VDD_RTC VBUS
vee_oveo—YBRRTC  L15 f/ph gy RTC 2 RIOL 2 S
USBOPP 754 R10 2.2R/5%
VDDIO RTC  L17 USBOPN USBOPN
vee_1veo—PRIORTC L7 |\ /npi6 rre U2 UsBID P7
USBOID 4E lmm SMD
M6 | oo xi conEC conEc_avop & FB7/7 10000hm/250mA e 1ve
=<M5 1§ oscaz xo 65 66
(0] PPRST. [ > PPRST L6 | st o 100nF/6.3v [touF/6 3v |
POR CTRL CODEC_AVSS | I
vee_1ve Egg 1E NC K181 por_cT wiceL N2 C67 | [100nF/6.3V MICPL
PORCTRL L KI5 | o merL ez C66 | [100nF/6.3V g MIGNL
1 POR <17 ywiup_pp31 miceias (-2 OMICBIAS
0 PPRST HpouTL [ > HPOUTL [9]
VDDIO18_1 ) .
vee_1veo—YBRIOTE T NT1 |\ 551644 4 SYS vem Hz o] __?o‘)unr:é?s% i
EXCLKI ct
EXCLK_XIN ADC N17__ ADC AVDD _ FB10 /7 10000hm/250mA NVCC 1V
EXCLKO D2 SADC_AVDD ["\1g 4 ovee.
—=XEEO 22 Exolk_xouT SADC_VREFP
P8 RST OUT __ J16 N13
Tmem_SMD RST_OUT SADC_AGND —||I
D14
s TRST_ P15__R12 4.7RI5% P9
L13 SADC_VINO ["R7 1mm_SMD
= TEST TE SADC_VIN1 —D—g -
SADC_VIN2 o1
W EFUSE_AVDD SADCVING V12 ||I-
= T41 BGA232
PLL DD VDDIO1§ 1 VDDIO_RTC VDD_RTC USB_AVDO08 ADC_AVDD
< < ol o < o o o o o
P 2 o N g o 2 o
O = O| = O O O O O O
> > > > > > > > >
o o ol ol ol o o o o
i & & & i & &
e = = 5 e o g
El & & 3 El El
= = = = =
NOR FLASH CLK
VeC_3v3
o} || -ese | |1zorisov . EXCLKI
R22 10K NC
ol
bl
Nl u7 vi S
SFC cs —
SFC_SI0T cs [ SFC 5103 | [I
SFC_SI02 5 %‘%’/SS'I%L RESET/SSéfg SFC_SCLK b '[241\4 2016 =
2 SFC_S100 3
GND SIS0 — | -cez ] zeFisov R24 33R EXCLKO
= GD25Q127CSIG 3 ‘
©f
&
L
&
=i

< BOOTSELO [10]
< BOOTSEL1 [10]

USBOPP

TE:
ncatenated a 2.2 ohm resistor on usb bus
for prevent surge and ESD event
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T41_INTERFACE2

usc
VCG_0V8 FBS /7 10000hm/250mA _ CSI VCC08 N2 ol veonos N
VCC_1V8 FBY 7 10000hm/250mA _ CSI_VCC18 K3 CSI_VCCA18 MSCo Do PBO0 —H18 < MsSCo_Do_PBOO [8]
-||| N5 CSI_VSSA MsCo_D1 PBO1 —318 > \sco_D1_PBO1 [8]
VODIOT Msco_pz peo2 |—C1® <~ msco b2 PBo2 [8]
I8 M1 RX ONO E CSI_DATANO_DVP_DO Msco_p3_pBo3 ——18 <> Msco_D3_PBO3 (8]
MIPI_RX_DPO CSI_DATAPO_DVP D1
18 MIPI"RX_DN1 y CSITDATAN1-DVP_D2 MSCO_CLK_PBO04 H15 R25 AR MSCO_CLK_PBO4 (8]
8 MIPIRX_DP1 CSI_DATAP1_DVP D3 Jsoh oD Pa0s 7 Vsco_CHD_PB0S. 8]
18] MIPI_RX_CLKN M2 CSI_CLKN_DVP_D4 - - e
_RX 5 _CLKN_DVP_
8] MIPIRX_CLKP CSI_CLKP_DVP_D5
MSC1/UART MSC1_D0_PB17 7515—D IRCUTP (8]
VCC_1V80 VDDIO18.2 K2 VDDIO18_2 DDXIPéfIch PWM ~ hwmo 17
MSC1_D1_PB1g [—r—1————— > IROUTN [g]
H2 PWML D16
X SD0_DVP_D6_PAOS MSC1_CMD_PB19 [—<
H3 SSI0_CLK UARTO_RXD E15
X SDT_DVP_D7_PAO7 VDO MSC1_CLK_TCK PB20[—5
- S510_CEO UARTO_CTS c17
% SD2DVP_Ds_PACS MSC1_D2_TMS_PB21 [—
G2 SSI0_DT UARTO_RTS D15
] SD3 DVP_D9_PA0S MSC1_D3_PB22 [—x
G3 SSI0_DR UARTO_TXD
— NC_1
F2 e 1 ne2 GMAC/UART GMAC?TXCLK?PBDGjm—G GMAC_TXCLK  [9]
UART5_TXD
[8] 12C0_SDA S SD6_SMBO_SDA_PA12 VODIO18 12S/PWM GMAC_PHY_CLK_PB07 T9___R66,, 3R GMAC_PHY_CLK [9]
UARTS_RXD
8 12C0.SCK <} 44 SD7_SMBO_SCK_PA13 GMAC,TXEN,Pwmz,PBosjw—D GMAC_TXEN  [9]
F3 SAO_DVP_PCLK__PA14 s pa0s U9 9
] SA0DVP_PCLK_| GMAC_RXDV_PWM3_PB09 7—@ GMAC_RXDV  [9]
DMIC_CLK T25_DAC_LRCK R10
67 3R MOLK E1 GMAC_MDCK_SMB2_SDA_PB10 GMAC_MDCK (9]
B CIM_MCLK < SA1_DVP_MCLK_PA15 125 ADC_MCLK 10
2 GMAC_MDIO_SME2_SCK PBI1 [——-—————————<__> GMAC_MDIO (8]
X CS2.DVP_HSYNC_PATS P 125_DAC_MCLK Ri1
" DMIC_DATO GMAC_TXDO_PWM4_PB13 7—D GMAC_TXDO 91
%] RD_DVP_VSYNC_PA17 T25_ADC_ BCLK T
£ DMIC_DATL GMAC_TXD1_PWMS5_PB14 GMAC_TXD1  [9]
[ CAM MIPLRST <} SA2_PA18 725_ADC_LRCK 13
. GMAC_RXDO_PWM6_PB15 GMAC_RXDO  [9]
»%— WAIT_PA19 125_SDTI R12
GMAC_RXD1_PWM7_PB16 7—<:| GMAC_RXD1 19
125_5DTO
110] UARTI_TX <} = UART1_TXD_PB23 gg‘é%;}'g(;
TDO
[10] UART1_RX > £18 UART1_RXD_PB24 ETH PHY TO_P e TP [9
DI TN TON [9]
cn X SME1_SDA_UART3_TXD_PB25 RD_P 0 RD_P [9]
c10 SSI1_CE1 RD_N RD_N [9]
)t SMB1_SCK_UART3_RXD_PB26 B R13
e e — =
[8] SDO_CD_N > DRV_VBUS_SMB2_SDA_PB27
SsI1_DT VDDIO1 PHY_RST T13 PHY RST N
191 GMAC_RST N < }—CGMAC RST N Al DMIC_CLK_SMB2_SCK_PB28 RXD3 B —
R 512 sS11_CLK RX_DV
B R > DMIC_DATO_UART4_TXD_PB29 s N DLDO
c12 SSILDR EN_DLDO T4 DVDD1V20UT
>t DMIC_DAT1_UART4_RXD_PB30 DVDD1V20UT
SSI1_CE0 R16 AVDDL REG
510 AVDDL_REG L
[9] SPEAK_EN < GPIO_PB31 RBIAS Res 20001 ||
|_M/—| .
T41BGA232
CS|_VvCcCco8 CSl_VvCcCi18 VDDIO18 2 GMAC _RST_N R99 OR _NC PHY _RST N
< o o o ~
3 8 &l g %
ol O Ol O O|
S S E VCG_8Va0 R70 10K GMAC RST N 100nF/6.3V
4 4 4 4 P R68 10K RX DV,
i i i .
el 3§ E NC 10K RXD3 RT1 1K
R69 10K__EN DLDO R27 ., 1K NC
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T41_INTERFACE3

VCC_1V8

UeD
VDDIO? ca VDDIOT 1 P9 VDDIO1_1 OVCC_3V3
VDbDIO2 18VOR 33V 33v J14 VDDIO1 2
VDDIOT_2 ovee 3va
Al X MSC1_CLK_PC02 MSC1/SSI | SFC1/SSI SFC1_DT_100_PA20 [— R8
c3 SSI0_CLK SSI1_DT 7
X MSC1_cup_PCo3 SFC1_DR_I01_PA21 [—
82 $510_CEO SSI1_DR T8
X _{usc1_bo_pcos SFC1_CLK_PA22 [—X
A2 SSI0_DT VDDIO2 VDDIO1 SSI1_CLK R7
| MSC1_D1_PCO5 SFC1_CE_PA29 [—
2 SSI0_ DR SSi1_CEO w7
)t MSC1_D2_PC06 SFC1_WP_I02_PA30 7<
81 SSI10_GPC SSI1_CE1 RO
| MSC1_D3_Pco7 SFC1_HOLD_I03_PAST [—
SSI0_CE1 SSI1_GPC
B6 I2C/128 SLCD/BT656 A15
SMB2_SDA_PC08 SLCD_DO_UART3_TXD_PD0O
ce)t D UART/SPI | UART/PWM atese 00 a5
| SMB2 SCK_Pco9 SLCD_D1_UART3_RXD_PDO1 [—X
UARTO_RXD BT656_D1 A16
s SLCD_D2_UART4_TXD_PD02 [—¢
125_DAC_MCLK_PC11 B7636_D2 15
- | "Uarro.crs SLCD_D3_UART4_RXD_PD03 [—
X 125 ADC_MCLK_PC12 BT636_D3 At7
87 UARTO_RTS SLCD_D4_UARTS_TXD_PDO4 [—5¢
2] 12S_ADC_BCLK_PC13 BT656_D4 B16
o7 UART2_TXD SLCD_D5_UARTS_RXD_PD0S [—
X 125_ADC_LRCK_PC14 VDDIO2 VODIOT BT636_D5 s17
UART2_RXD SLCD_D6_SMB1_SDA_PDOS [—¢
54 BT656_D6 c16
X SSI_SLV_CLK_125_DAC_BCLK_PC15 SLCD_D7_SMB1_SCK_PDO7 [—
A3 PWMO_EXCLK BT656_D7 B14
| SSI SLV_CEO 125_DAC_LRCK_PC16 SLCD_WR PDO8 [—x
B3 PWM1_RTC32K BT656_PCLK A13
K| SSLSLV_DT._I25_SDTO_PC17 SLCD_TE_PWMA PDOY [~
B5 PWM2 T T UART2_CTS B13
] $SI SLV_DR_I25_SDTI_PC18 SLCD_CS_PWM5 PD10 [~
PWM3 UART2_RTS c13
A7 SLCD_DC_PWN6 PD11 [~
< sMB1_SDA_PC19 UART2_TXD o
c8 UARTZ. CTS SLCD_RDY_PWM7_PD12 [—
] SMB1_SCK_PC20 UART2_RXD
UARTZ_RTS
T41BGA232
VDDIO2 VDDIO1_1 VDDIO1_2

100nF/6.3V | | C88

‘W
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MIPI_2LANE_SD_CARD_USB

SD CARD

MIPI_2LANE
52
SC0O_D2_PB02  [6]
SCO_D3_PBO3 _[6]
VDDMSE0 <__>MSC0_CMD_PBO05 [6]
MSCO_CLK
3 ‘N‘ < MSCO_CLK_PB04 [6]
1 st L’M* L < >MSC0_DO_PBOO [6]
[6] MIPI_RX_CLKN 2 SC%DLPBM 6]
61 MIPI?RX?CLKPé 213 DO_CD_N  [6]
4 0
[6] MIPI_RX_DNO 5 l
[6] MIPI_RX_DPO 6
7
[6] MIPI_RX_DN1 8
[6] MIPI_RX_DP1 9
10
] 11
*—51 12
13 — OVDDMSCO
X—z1 14 L
15| MSCO D1__Ra1
12 MSCO_D2___R32
MSCO D3 __Ra3
g 17
[6] CAM_MIPI_RST 18
[6] 12C0_SDA 0| 19
[6] 12C0_SCK 511 20 Q1
21 2
B CMMOK [ 2215
23
6] IRCUTP % 24 VCC_3V3 O ’ VDDMSCO
6] IRCUTN —5¢ 25 B
61 IR %7126 3
—>51 27
vee_sv MIPL_SV —251% - 3
MIPI_3v3 30|29 $2 [i o)
vee_ava o—ME 30 £
= CONB30 0.5mm LT IS
4
SD0O_CD_N
USB2.0
Ja
VCC,5VO—'\@@—<%%5B gR'““ VBUS GND2
[5] USBOPN: SoE-5RG - GND3
[5] USBOPP D+ GND4
o w0 o D GNDS (5
o 9 9 o GND1  GNDS6 [
o GND7 ¢
EEE E 2 MICRO USB =
o o 3
g 3 9 g
i g
o 3 @ -~
o o Y
| [
x| x|
o
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ETH RMII
us |
22 3 TRXPO o I
[6] GMAC_MDCK MDC TRXPO 2
] GMASEncmsleac - B 23 N0 TR TRXNO d o s
[6] GMAC_TXCLK R19 Aan33R 15 bxe s ot B B
[6] GMAC_RXDV 50| CRS/CRS_DV TRXP1 [ TRXNA SIS
6] gMAg,TXEN 67 TXEN TRXN1 & & &
(6] SMAC_TXDO 17| TXP0] 1 Ra1 2.49K/1% g OEH
[6] GMAC_TXD 9 TXD[1] PBIAS g § §
] gmﬁ%ﬁ;g‘: GNIAC_RXD1 10| RXDI0] = 7 T oo
L ! R46 T0K__NC 28 | RXD[1] 7 ~
RXER AVDD33_T 737 MDI_TP 8 ~ 9 X+
||| l ™ e NC 2 DVDD33_1 OVCC_3v3 RD-TD- 58 RX/TX-
' XTAL_OUT zz
[6] GMAC_PHY_CLK [__> 31y XTALTIN AVDDL_REG en cra -2
DVDDL_REG
i MDI_TN -
XDy 8 | rxov € Ro+D+ R [ TX
GND
I 2 LEDO/PHYAD[O] Sler mer -2
LED1/PHYAD[1] NC MDI_RP 3 14 RX+
CLK CTL 12 ) TD-/RD- TX/RX- [
RXD[3J/CLK_CTL RXC 2 15
coL cT1 cT4
GMAC RST N MDI_RN -
[6] GMAC RST N [ > ﬂ RESET_N TXD[2] L towRDs xR O RX o3
[3125 X——— RXD[2JINT_N TXD[3] FCT6800
U9
% D4
[100nF/6.3v 218201 rsr19-0603 |
- Note: R94 Compatiable with JL1101 C126 I
= P3100SC
[1nF/2KV-1206
RXD1:
NC R13 22K/ MDI_TP R44_ 10K GMAC RXD1 Internal Pulled low,defaut
6 P [ rge R 2aRA%T Vee_3vio 0:LED M '
. H lode
TRXPO__R35 ... 2.2R/9
NC_R28 2.2R/ MDI_TN I R87 10K_RXDV 1:WOL Mode J5
B N [ >5amo R 2 oRA%T >+
SRR I A 1
NC_R72 2.2R/ MDI_RP. CLK CTL __R92 , 10K @ 10
18] ROP < Fpyei —Rao MM 2ort% T RX_DV: RXE 2 =
6] RON NC_R73 N on 2.2R/ MDI_RN PHYLEDO _ R88 , , 10K Internal Pulled low,defaut RX- a3 gl
! TRXN1 __R40 22R% T 0:MII Mode 5|
PHYLED1 __R89 , , 10K 1:RMII Mode ACTA :
il =
NC_R74 330R ACTA IrONKA 7
18] PHY_LED>5pvienswy7 Y 330R T CLK_CTL: 8
Internal Pulled low,defaut CONB 1.25mm LT
NC_R75 330R LINKA 0:REF_CLK output
18 PHY_LEDTT>prerenirye Y ss0r T 1:REF CLK intput
PHY Address:00000b
MIC AUDIO
LIKARID ],
48
vee_5v
1.1K B8 0K u1o o}
6] SPEAK EN[ > /SD VO- J7
- I o s ; SS
| NC ‘ {>MicNL 5] J[|-Ctoe| a.anis0v_ Rs2 . . 68K1% 3 e eno I ;
o 4
- K g:&gsmov _ess 15 HPOUTLL > 0107I 3.30F/50V___R53 " A"68K/1% o Voo ;
2 1 s1
+ st | 10uF/6-3V Ccs8302M _[c108 | s2
S2 ||" > miceL 151 10uF/6.3v
CON2 T25mm LT 51 CON2 1.25mm LT
11K
R81 ALIK MICBIAS _ Gvicias <Core Design>
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Date Revision Change
Sep 20 2022 Rev1.0 1. First Revision
Nov 01 2022 Rev1.1 1.T41.G3&F2 Ball Change to NC.

2.ADC Channel Series 4.7R Resistor.
3.Update T41 package
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