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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 DVP 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
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POWER_SUPPLY

12V_DC_IN

J1 TP2  VCC_12V

N3hwN -

23]

5VI2A

vee_12v
o)

u2 TP4

ETA8120

CT7,
C

° 5 VIN BS 1 (o] 10r\F/25VL2
LX 8
4.7uH/1.4A-2520
0.6V
4 100K 4 EN B 3

GND

22pF/50V | | C10

R8 27KI1%

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

TP1  VCC_3v3
3.3V/1A )
VCC_5V u1
[9) LN5058
4N 2 L1~ !
- 2.2uH/1.3A-2016
z 0.6V
R1 100K e & ral8 |
o ™) O
[&] [&] o
4 l S 4
8 by S N P
? i S S
g £ S B s
2 S R3 33.2K/1% = 3
o = 7
5 == —
E = =
i Note: Compatible with ETA3486
VOUT=(1+150K/33.2K) *0.6=3.3V
VCC_DDR/1A TP3 VCC_DDR
VCC_5V u3
LN5058 L3 2.2uH/1.3A-2016
IN x 2 Y
2 5 0.6v C9 || 22pF/50v
EN O FB . | [
2 * 0
Ol o —
2 3
2 3 T @
8 < 3 o
3 = R9 120K/1% < 3
=l (=) -
g e
o
5
E

Note: Compatible
VCC_DDR=(1+200K/100K) *0
VCC_DDR=(1+150K/100K) *0
VCC_DDR= (1+150K/120K) *0

with ETA3486

.6=1.8V for DDR2

.6=1.5V for DDR2L or DDR3
.6=1.35V for DDR3L [

1.8V/1A

VCC_5V

o
=1
9
S
>
9
i
5|
3

TP5  VCC_1V8
o)
U4
LN5058 L5 22uH1.3A2016
IN x 2 Y
2 5 0.6v ot6 [jozomisov | B O
EN O FB . —| -
S
g( g 3
E g
iz R98 100K/%
s
8

Note: Compatible with ETA3486
VCC_1V8= (14+200K/100K) *0.6=1.8V

VDD Core 0.8V/2A

VCC_sv
o us

TS1 VCC_0V8

A~ TUH2.7A

IN LX
R10 100K 1 2 5
’ EN O FB

R64

'Il 100nF/10V. F112

VOUT=(1+100K/30

ETA3409

CORE_FB
100K/1%,

o
2
R63
22pF/50V | [ C23

300K/1%

OK) *0.6=0.8V

LED

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

LED Red

H4 H1 H2 H3
MHOBL MHOBL MHOBL MHOBL

———7Fs]

Mechanical Hole
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T41_POWER

UBA
VCC_0V8o Lo He | VDD1 VSs1 gs
H7| VDD2 VSS2 &g
Hg| VDD3 VSS3 [Gg 4
Hg| VDD4 VsS4 1 4
0] VDD5 VSS5 g1y
H11] VDD6 VSS6 [G1o
Hi2 ] VDD7 VSS7 [G15
Hi3 ] VDD8 VSS8
J5| vDD9 VSS9 |7
T3] vDD10 VSS10
Ke| vDD11 VSS11
R13] VDD12 Vvs$12 75
15| vDD13 VSS13 77
Mz | VDD14 VSS14 [p5
M| VDD15 VSS15
VDD16 VSS16 [
VDD17 VSS17 (g
VDD18 VSS18 g 4
VDD19 VSS19 [erg
N10| VDD20 VSS20 [eyg
vDD21 VSS21 [erm
VSS22
VSS23 [
VCC_DDRO YDDMER Es VDDMEM1 VSS24 |14
£g5| VDDMEM2 VSS25
£5| VDDMEM3 VSS26 75
£70| VDDMEM4 VSS27 i1y
£17| VDDMEMS VSS28 1y
£1 | VDDMEM6 VSS29 [
VDDMEM? VSS30 (g
VSS31 g 4
VSS32 [rrg 4
F VSS33
VCC_DDRO 20RVDD F6 | DDRVDD1 VSS34
F7| DDRVDD2 VSS35
Fg| DDRVDD3 VSS36 N5
Fo| DDRVDD4 vSS37 ||I-
£10-| DDRVDD5
£11| DDRVDDS
F15| DDRVDD?
DDRVDD8
VCC_1v8o—FBl/7 10000hm/250mA _ DDRPLL B8 | DoRPLL VGCA o 0
DDRPLL_VSSA 4' '
DDR VREF _ ES | hor vREF
DDR_ZQ
RZQ
T41BGA232
VDD VDDMEN
Siﬁﬁﬁ';?%%BI%IS Q&ﬁl'&%
O O O O O O O O O O O O © O O O
P = e = = = = = e~ > > > >
o 9o 9 9 9 9 9 9 9 9 9 9 9 9 9
fra e [ v [ s [ [ [ [ [ ra ra
S5 S S g g e e e g g =l =
3 3 3 3 § § § § § § § 3 3 § 3
by S B U = U= U= U= s B B Tl Sl
L

VCC_DDR
o)

=
<
i

DDR_VREF

R15,

100K/1%,

4.7uF/6.3V || C41
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T41_INTERFACE1

s
VCC_1v8 FB3/7 10000hm/250mA_ PLL AVDD D3 | ), aypp 533215'51‘ BOOT_SEL0_PC00 |22 <] BOOTSELO [10]
-|||7G5 PLL_AVSS BOOT_SEL1_PC01 [-B2 < BOOTSEL1 [10]
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
VeC_0veo £ vop_rrc RIC T2 R10 g mzmz'Rs/g*? NOTE:
USBOPP 3 " USBOPP  [8] :
U1 R10 2.2RI5% o
G V8o VODIO RTC 117 USBOPN USBOPN  [8]
_IV8Oo—————————
v VDDIO_RTC U2 USBID P7
USBOID mm_sMD
M6 | oo xi conEC conEc_avop & FB7/7 10000hm/250mA e 1ve
=<M5 1§ oscaz xo 65 66
MOl PPRST [ PPRST L6 | st o 100nF/6.3v [touF/6 3v |
POR CTRL CODEC_AVSS | :
vee_ve  EIWALT K18 por e wiceL N2 C67 | [ 100nF/6.3V MICPL (9]
PORCTRL L KI5 byvron micnL (22 | o ——— R
1 POR <17 ywiup_pp31 miceias (-2 OMICBIAS
0 PPRST HpouTL [ > HPOUTL 9]
VDDIO18_1 ) .
vee. 1veo——BREL ) vopiote 1 SYs ve H oot
EXCLKI ct
—XEE =1 Exolk xiN
oo oo . ADC sADC_AvDD [T —ADC AVDD o F810/; 10000hm250mA VGG 1V8
—=XEEO 22 Exolk_xouT SADC_VREFP e~
P8 RST OUT __ J16 N13
Tmem_SMD RST_OUT SADC_AGND —||I
D14
s TRST_ P15 R12 4.7RI5% P9
L13 SADC_VINO [MR7 1mm_SMD
= TEST TE SADC_VIN1 —D—g
SADC_VIN2 o1
ﬂNM EFUSE_AVDD SADCVING V12 ||I-
T41 BGA232
PLL DD VDDIO1§ 1 VDDIO_RTC VDD_RTC USB_AVDO08 ADC_AVDD MICBIA!
< < ol o < o o o o o o o
P 2 o N g o 2 o 2
O = O| = O O O O O O O O
> > > > > > > > > > >
o o ol ol ol o o o @ o @
i & & & i i b
e = = 5 e 5y 5| i
El & & 3 El El S
= = = = S < &
NOR FLASH CLK
VeC_3v3
o} || -ese | |1zorisov EXCLKI
R22 10K NC
Nl u7 g
Y1 &)
SFC cs —
SFC_SI0T 2SS N SFC 5105 | [I
SFC_sSI02 SO/SI01 - RESET/SIO3 SFC SCLK b 24M 2016 =
=~ WP/sIO2 SCLK Sy &l B
GND SIS0 — | -cez ] zeFisov R24 33R EXCLKO
= GD25Q127CSIG 3
©f
&
L
&
=i

Concatenated a 2.2 ohm resistor on usb bus for
prevent surge and ESD event
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D
usC
VEG.OVEO FBS /7 10000hm/250mA  CSI VCCO3 N2 CsLVooAme wrz ooz | msco
VCC_1V8 FBY 7 10000hm/250mA _ CSI_VCC18 K3 CSI_VCCA18 MSCo Do PBO0 —H18 < MsSCo_Do_PBOO [8]
'||| N5 CSl VSSA MSCo_D1 PBOT |— 15 > \ysco_p1_PBO1 8]
G15
VDDIO1 MSC0_D2_PB02 |——>———————————< > MSC0_D2_PBO02 [8]
[8] DVP_DO 3 CSI_DATANO_DVP_DO Msco_p3_pBo3 ——18 <> Msco_D3_PBO3 (8]
8] DVP_D1 5 CSI_DATAPO_DVP D1 W5 R25 . 33R
[8] DVP_D2 i CSI_DATAN1_DVP_D2 MSCO_CLK_PB04 ————>——=3AA~SS—{ > MSC0_CLK_PB04 [8]
[8] DVP_D3 CSI_DATAP1_DVP_D3 17
™ MSCO_CMD_PBO05 —— 2 ——————<"> MSC0_CMD_PBO5 (8]
[8] DVP_D4 92 CSI_CLKN_DVP_D4 -CMB
[8] DVP_D5 CSI_CLKP_DVP_D5
MSC1/UART MSC1 DO PB17 E16 IRCUTP (8
VCC_1V80 VDDIO18.2 K2 VDDIO18_2 DVE/SD PWM = pwmo [ @
- - DMIC/I2C MSC1_D1_PB18 7—|E17 > IRCUTN (8]
H2 PWML D16
[8] DVP_D6 > SD0_DVP_D6_PA06 MSC1_CMD_PB19 [—
H3 SSI0_CLK UARTO_RXD E15
[8] DVP_D7 > SDI_DVP_D7_PAOY VODIO MSCT_CLK TCK PB20 [—¢
[ DVP_D8 > Gt SD2_DVP_D8_PA08 MSC1_D2_TMS_PB21 [— c7
G2 SSI0_DT UARTO_RTS D15
[8] DVP_D9 > SD3_DVP_D9_PA09 MSC1_D3_PB22 [—x
G3 SSI0_DR UARTO_TXD
— NC_1
F2 fne2 aMA GMAC_TXCLK_PBO06 7W—CI GMAC_TXCLK  [9]
a1 N C/URRT  UARTS_TXD T9 R66_. . 33R -
[8] 12C0_SDA SD6_SMBO_SDA_PA12 VDDIOT8 12s/PWM GMAC_PHY_CLK_PB07 7—Nv—|:> GMAC_PHY_CLK [9]
UARTS_RXD
8 12C0.SCK <} 44 SD7_SMBO_SCK_PA13 GMAC,TXEN,Pwmz,PBosjw—D GMAC_TXEN  [9]
125_DAC_BCLK
18] DVP_PCLK > F3 SAO0_DVP_PCLK__PA14 GMACﬁRxDVﬁPWM:LPBOgjug—O GMAC_RXDV (9]
DMIC_CLK 12S_DAC_LRCK
67 3R MOLK GMAC_MDCK_SMB2_SDA_PB10 R10 GMAC_MDCK  [9]
B CIMMCLK < SA1_DVP_MCLK_PA15 125_ADC_MCLK 10
12 GMAC_MDIO_SMB2_SCK_PB11 [—7—————————<__> GMAC.MDIO  [9]
[8] DVP_HSYNC[ > CS2_DVP_HSYNC_PA16 [y 125_DAC_MCLK Ri1
5 DMIC_DATO GMAC_TXDO_PWM4_PB13 7—D GMAC_TXDO 91
[8] DVP_VSYNC[ > RD_DVP_VSYNC_PA17 125_ADC_BCLK 1
£ DMIC_DATL GMAC_TXD1_PWM5_PB14 GMAC_TXD1  [9]
[8] DVP_RST > SA2 PA18 725_ADC_LRCK
— & GMAC_RXD0_PWM_PB15 o GMAC_RXDO  [9]
[8] DVP_PWDN WAIT_PA19 125_sDTI
GMAC_RXD1_PWM7_PB16 7m—<:| GMAC_RXD1 (9]
125_SDTO
[10] UART1_TX <} s UART1_TXD_PB23 gg‘é%ﬁgc
TDO
[10] UART1_RX > £18 UART1_RXD_PB24 ETH PHY TO_P e TP [9
oI TD_N TDN [9]
cn SMB1_SDA_UART3_TXD_PB25 RD_P 0 RD_P [9]
c10 SSI1_CE1 RD_N RD_N [9]
SMB1_SCK_UART3_RXD_PB26 B R13
SSI1_GPC LEDO R PHY_LEDO  [9]
. 811 LED1 PHY_LED1  [9]
[ SDO_CD N[> DRV_VBUS_SMB2_SDA_PBZ 0 ory rer T3 PHY RST N
191 GMAC_RST N < }—CGMAC RST N Al DMIC_CLK_SMB2_SCK_PB28 RXD3 B —
R 812 SSI1_CLK RX_DV
B R[> DMIC_DATO_UART4_TXD_PB29
c12 SSILDR EN_DLDO s BVoBTvEouT
>t DMIC_DAT1_UART4_RXD_PB30 DVDD1V20UT
SSI1_CE0 R16 AVDDL REG
[9] SPEAK EN < 510 GPIO_PB31 AVDLLRS 118
& | — RS . 24901% ||,
T41 BGA232
CS|_VvCcCco8 CSl_VvCcCi18 VDDIO18 2 GMAC _RST_N R99 OR NC - PHY RST N
3 @ @ 5|
ol O Ol O O|
— — R70 10K __GMAC RST N [c61 || 100nF/6.3V
S S 3 VCC_3V30 |7
g J g J J R68 10K RX DV
ElRE El =
A8 A8 8 Nc R65 10K RXD3 R71 1K <Core Design>
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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DVP_SD_CARD_USB

SD CARD

DVP
52
2 SC0O_D2_PB02  [6]
VCC_3V30 DVP_3Vg s Lﬁp SC0_D3_PBO3 [6]
2
2 VDDMSE0 <__>MSC0_CMD_PBO05 [6]
[6] 12C0_SCK > 13 MSCO_CLK
X—a 4 < MSCO_CLK_PBO04  [6]
62 MSCO_DO ‘N‘
[6] 12CO_SDA 6 VoG DT <>MSCO_D0_PB0O [6]
£ SCO_D1_PBO1  [6]
[6] DVP_HSYNC o 8 D0_CD_N (6]
[6] DVP_VSYNC o9 N‘
10
6] DVP_DO 11
6] DVP D1 12
[6] DVP D2 13
[6] DVP D3 14
15
[6] DVP_D4 16
[6] DVP D5 17
[6] DVP_D6 18 MSCO DO R29 OVDDMSCO
S oV o7 MSCO_CMD _R30
6] | 0] 19 MSC0 DT__R31
[6] DVP_D8 - 21 MeesBs R
[6] DVP_D9 53] 22
fomzn
*—55 24
] R 5+ 25 at
[6] DVP_PCLK ——5o 26
55| 27
18] CIMMCLK [ > 231 %
—50] 29 VCC_3V3 O ’ VDDMSCO
[6] DVP_PWDN 311 30 <
6] IRCUTN 3 31 g
6] IRCUTP 35 32
[6] DVP_RST 34 33 3]
55 34 &)
Fi fnd P
Vee_sv o DVP 5V, 136 s2 4’38 [1s E
4
= CON36 0.5mm LT =
SD0O_CD_N
USB2.0

VCC_5V/

R85 OR-0603 N

USB 0

(5] USBOPN

[5] USBOPP. USB_DPO
o @ o
o of 0O
E E
55 X
Er
3 3 @
ol o Y
| [
x| x|
X X

100nF/10V | [C119

4“

J4

VBUS GND2

- GND3

D+  GND4

D GND5 [~

GND1  GNDS6 [
GND7 [——%

MICRO USB =
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ETH RMII
us |
22 3 TRXPO o I
[6] GMAC_MDCK MDC TRXPO Z
GMAC_MDIO 23 4 TRXNO
6] S =57 7T MDIO TRXNO K
[6] GMAC_TXCLK R19 SR T2bTXC 5 TRXP1 2
[6] GMAC_RXDV 50| CRS/CRS_DV TRXP1 [ TRXNA SIS
6] GMAC_TXEN 67 TXEN TRXN1 & & &
[6] GMAC_TXDO 17| TXDI0] 1 R41 2.49K/1% ERC
6] gmﬁiﬁ’,}, 37 TXD[1] PBIAS - s § §
6] ! RXD[0] g g g
6] GMAC_RXD1 GMAC_RXD1 19 Rxo[1] <&
RA46 T0K__NC 28 7
RXER AVDD33_T 737 MDI_TP 8 ~ 9 X+
||| l R4 OR __NC 32 DVDD33_1 OVCC_3v3 RD/TD- 58 RX-/TX-
' XTAL_OUT zz
[6] GMAC_PHY_CLK [_> 31y XTALTIN AVDDL_REG en cr3 O
RXDV 8 | cxov DVDDL_REG MDI_TN, 6| mourmDe Rcermxe |11 @
GND
DHLED) 24 | LepoPHYAD(] Sler mer -2
S22 [ED1/PHYAD[] NC MDI_RP. 3 14 RX+
LLKCTL 12 | pypycik_cTL RXCS TO-RE R
B coL 21 em cra 2
GMAC RST N MDI_RN -
18] GMAC RST N [_>—H 2Ly RESET N TXD[2] U rpuror TxeRxe [F1E—RX |
é1 *—-— RXD2JINT_N TXD[3] FC1680C
U9
[100nF/6.3v 218201 [75R/1%-0603 | D4
- Note: R94 Compatiable with JL1101 C126 I
== P3100SC
[inF/2KV-1206
RXD1:
— NC R13 22K/ MDI_TP R44_ 10K GMAC RXD1 Internal Pulled low,defaut
o T o %-%g_l MDI_TN v I R87 10K RXDV Yiwer Hode CONS 1.25mm LT
. H (o]
B N [ >5amo R 2 oRA%T >+ ;
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 2.2RM% T 0:MII Mode — 5%
PHYLED1 __R89 , , 10K 1:RMIT Mode ACTA :
il =
NC_R74 300R ACTA IrONKA 7
18] PHY_LED>Brerepory7 Y s00R T CLK_CTL: 8
Internal Pulled low,defaut J5
6] PHY LED] NC_R75 300R LINKA 0:REF_CLK output
LE0 T >phviEnt Ry Y 300R T 1:REF CLK intput
PHY Address:00000b
MIC AUDIO
KRS ),
vee_sv
B8 0K u10 9
6] /SD vo- J7
- ! ; SS
| NC ‘ {>MicNL 5] J[|-Ctoe| a.anis0v_ Rs2 . . 68K1% & ne oD I ;
- C105 lcs6 C107] [3:3nF/50V___R53 " 68KA% 4 | N VDD
; 2 100pF/50V e | -IN VO+ 21
4
+ st I | 10uFIB.3Y I Ccs8302M L8 -I|| ! s2
s2 > ol 1ouF/6.3v
CON2 1.25mm LT CON2 1.26mm LT
W@MICBIAS <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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