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BLOCK DIAGRAM

LPDDR4-3733 4GB PMIC \«—12c—»| Tag-Connect
B3221PM3BDGUI-U or «€—32DQ— €3.3V/1.8V/1.1VvV— TPSE521910RSM PMIC NVM
K4FBE3D4HM-MGCJ < Programming
Board ID DCDC HCPS Type C
EEPROM 4Kbit €—WKUP_I2CO—» €—VDD_CORE—— R, €—-5V—  Powerln
FT24C32A-ELRT USB2.0
< USBO
LEDs «——GPIO x2—> vsvng\?g EXP
POWER + STATUS TPS62A06DRL ——To Peripherals——
Crystal 25MHz FMCU_OSCO—b RGB 888— .
‘ - MCASP1I—>| H?T'\gggazr;f\:?g;er «—HDMI—» Micro HDMI
«—12C1——>
‘ Crystal 32.768KHz %WKUP_LFOSCO—)
€«——RGMII1I—> b
Gigabit PHY @ pr 3 R4s +PoE
Tag-Connect «——MDIO0——>» DP83867CRRGZ
«——JTAG———
ITAG
TI «——SERDESO—|
USB3.0 Hub USB3 USB 3.0
MMCIl—— AM67 €« UsBl—» TUSB8041RGC y | TypeAx4
¢ MCU_I2C0 > '€«——NMMC2——»| WiFi + Bluetooth ANT
BM3301-1313 or |[€«—ANT—>
€—UART1——> l€«——UART6——> U.FL x2
U WL1835MOD
. ser €«——MCU_SPIO—
Xpansion ePWM
Connector | RTC EXT Battery
40Pin Header MCASPO——» € WKUP_I2CO—» ., €e—3v— A
«——WKUP_[2CO—> SR elilaisia felr
«———GPIOs——»|
UART Voltage Isolation € UART-> Debug UART
. '«————OLDIO SN74LVC2G241 Connector
FPC 40Pin
OLDIO «——12C1——>
——EHRPWM2_A—>| Voltage —PWM—> FAN
FPC 16Pin '«—TIMER 106———! Translation '€« TACH— Connector
PCle €«———SERDES1——| -
———DSI0——> ; ;
Analog Switch «DsI/CSI> FPC 22Pin
-~ CSI—— > «— CcS11——  TMUX646ZEC DSI0/CSI1
Csio «—12C2——> < 12C0 A
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POWER FLOW DIAGRAM

USB Type C | VCC_IN_5V 3AMIN 0.85V VDD_CORE 7A q VDD_IO_3V3 25mA q Tag-Connect
Power In Power Rails SOC JTAG
EN/GPIO
3.3V/1.8V/1.1V VDD_IO_3Vv3 100mA . b
icro
Map Legend:
1.8V VDD_IO_1V8 75mA LPDDR4 4GB
Connector P
3.3V VSYS_3V3_EXP 1A FPC 22Pin
(&][0]
VDD_I0_1v8 185mA WiFi + Bluetooth
| VDD_IO_3V3 340mA BM3301-1313 or VSYS_3V3_EXP 1A EPC 22Pin
i EN/GPO1
Functional IC / WL1835MOD DSI0/CSI1
3.3V
Vq) 7T\
VSYS_3V3_EXP 1A User
Expansion
VDD_I0_3V3 3.44mA VCC_IN_5V 1A Connector
> HDMI Transmitter :
VSYS_3V3_EXP 1.023A IT66122FN/CX 40Pin Header
VCC_IN_5V 0.18A FAN
VDD_IO_3V3 50mA
[ Connector
Gigabit PHY
VDD_1V1 108mA DP83867CRRGZ
P VCC_IN_5V 0.1A
P  Micro HDMI
VDD_I0_3V3 99mA
VDD_1V1 778mA > USB3.0 HUB VCC_IN_5V 2.8A
= m TUSB8041RGC 0 = o CEEEY
Type A x4
VCC_IN_5V 1A > FPC 40Pin
oLDIO
Connector DS1340U-33+ VCC_IN_5V 1A > FPC 16Pin
PCle
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TDA4AEN

VDD_CORE

VDDA_CORE_xxx

VDD_CANUART

VDDR_CORE, VDD_MMCO
VDDA_OP85_xxx

VDDS_DDR, C

VDDSHV1, _6, VDDS_MMCO

VDDA_PLL, _TEMPx, _0SCO,

_MCU

VCC_IN_5V
Type C —
TPS62872QWRXSRQ1 0.85v
—_ T VDD_CORE ©)
Buck (124) | >
HCPS_EN—»EN VSEL >
- 1ok
< BootV =0.85V B>
J7 12C ADDR = 0x40
VDD_CORE G)
TPS65219-Q1 - >
OPN: TPS6521910RSMR |_>
3.3V
1
| PVIN_B1-3 [ Buck (3.5A) .
Lav 1 vopopprRivi (2
[ Buck2 (2.0) L
PMIC_PBn —»| VSENSE/PE/ voD_10_1v8 (D) _
MCU_PORz «—— nRST_OUT (OD) 1.1V
T ]
PMIC_INTn <——INTn (OD)/EN DRV (PP, Vi0]_Buck3 (2.0A) T VDA PLL 1v8 (D)
VDD_IO_3V3 LeY 33V N
== »| PVIN_LDO1,3,4 [BYP. LDO1 (0.4A)———P—1 7
VDD_10_1V8 BVIN 1002 12v g VDA PHY 1v8 (D)
- | LDO2 (0.4A) T, -
1.8V ©
VDD 10 3V3 9
VCC_IN_5V——pJ VSYS D03 (0.3A) |—1— SR =N
1.8V a
RESETSTATz —»|MODE_RESET D04 (0.3A) |—— ]
PMIC_LPM_ENO —— MODE_STBY 2%
\NA/\
GPIO1_49/VSEL_SD —| GPIO_VSEL SD/3V3 VPP ERUSE AVE o o
WKUP_12C0_SCL/SDA «—»]I12C_SCL & SDA
WKUP_I2C0_SCL/SDA ‘T’
EN_CORE/HCPS_EN (@
GPIO PORz ———»
EN_3V3_EXP
3v3_ GPO1 MCU_ERRn <——
F
e GPO2 PMIC_nLPM_EN <——
PMIC_INTh —»
TRIG_WDOG €«——
GPIO_VSEL_SD/3V3 <—
EN_EFUSE VPP «—
N VDD_I0_1V8

VDDA_1P8_CSI/xxx
VDDSHV_CANUART
VDDA_3P3_USBx
VDDSHVO, 2, 3, MCU
VDDSHV5

VPP

WKUP_12C0_SCL/SDA (OD)
MCU_PORz

MCU_ERRORn
PMIC_LPM_EN

GPIOx

GPIOx

GPIOx

GPIOx

VDDR_CORE must be 0.85V
always even if VDD_CORE
wants to operate at 0.75V

LPDDR4 SDRAM Supplies(4GB)

>I vDD1 1.8V |

7I VDD2, VDDQ 1.1V |
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IIC TREE
VDD_l0_3V3
2.2K 2.2K °
WKUP_I2C0_SCL >
WKUP_I2CO WKUP_I2CO_SDA
- ? ? ? ? ? >
vy vy vy vy vy
PMIC DCDC HCPS Board ID EEPROM EXT RTC User Expansion
TPS6521910RSM TPS62872Q FT24C32A-ELRT DS1340U-33+ Connector i
(0x30) (0x40) (0x50) (0x68) 40Pin Header
VDD_I0_3V3
Map Legend:
2.2K 2.2K
IC ’
12C0_scL , > FPC 22Pin
12CO 12CO_SDA Connector
« > SHIDSI0 Connector
TI VDD_I0_3V3
AM 67A HDMI Transmitter el
2.2K 2.2K IT66122FN/CX
SOC (Ox98A)
12¢1_scL : T > Level Translator | 12C1_sCL/1v8 FPC 40Pin
12C1 12C1_SDA PCA9306DQE 12C1_SDA/1V8 Connector
< P orTcA9801DGK [P oLl
VDD_l0_3V3
2.2K ﬁl 2.2K
12¢2_scL : > FPC 22Pin
12C2 12C2_SDA Connector
< > cslo H
VvDD_l0_3V3
2.2K 2.2K
MCU_I2C0_SCL -
- - . p| User Expansion X
MCU_I2C0 MCU_I2C0_SDA Connector
< > 40Pin Header
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C0201

PG _3v3
C410 C409
100nF 100nF
10VXER 10V, XER R313 R318
C0201 €020t 10K 10K
= 1% 1%
R0201 R0201
10
PMIC_I2C SCL__ R140 scr_2 1 10 Bn R154 OR_DNP__PMIC_PBn
R0201 12 98 RO201 1%
PMIC_I2C_SDA R131 OR_DNP PG_I2C_SDA ’7 3 817 PG_RESET 167 OR_DNP__ PMIC_RESET
R0207 1% 4  7[§ | PGRSIOUTH R133 OR_DNP__PMIC_RSTOUTR
5 6 R0207 1% ) 3V3 VDD_O_1V8 VDD_DDR_1V1
Layout Note: = ¥ =
Place OR inline resistors Close To PMIC. TC2050-DC
Connect10_1d27_12_4x6_7mm TP17_Test Point
DNP VCC_IN_5V u14 VDD_IO_3v3 P40C_SMD
T CSTB252012H-R47TM \TP9  Test Point
4 ] L 2 L8~y 04TUH 3 P40C_SMD
. T 5| PVINBT_1 [ WXBI13 7008 EN TP28 Test Point
roerammin c22 c252 PVIN_B1_2 Buckl LXB12 266 269 Orpaoc_svo
100uF 10uF ATuF 100nF
10V, X5R 10V, X5R L 1 6.3VX5R | 10V.X5R
ci210 | co603 FB_B1 co805 | C0201 VDD_MMC1 VDA _PHY_1V8 VDA PLL_1V8
VGG IN_5V VDD_0_1v8
T TP11_ Test Point
30 ] L 2 L1~y 047uH » P40C_SMD
PVIN_B2 X B2 T7008 5A TP32 Test Point
c270 Buck2 co74 P40C_SMD
10uF L. 32 47uF TP30_Test Point
10V, X5R B_B2 6.3V,X5R Orpaoc_sip
C0603 C0805
= VCC_IN_5V = VDD_DDR_1V1
VDD_CORE
26 27 2n
PUN_B3  — — x83 o Sinm
C267 Buck3 { C275
10uF L 24 ATUF
10V,X5R FB.B3 6.3V.X5R PG Test Point
C0603 Coads Orpaoc_svo
VDD_IO_3V3  VDD_IO_1V8  VDD_IO_3V3 VDD_MMC1
T VLDO2_1v2
s 7 om VOA_PHY_1V8
20| PVIN_LDO1 VLDOT g 0.4a VDA PLL_1V8
22| PVIN_LDO2 VLDOZ [ 57 0.38 VDD_IO_1V8 VDD_IO_3V3
PVIN_LDO34 VLDO3 53 0.3
VLDO4
250 _| cost _| cos VCC N5V VCC IN_8V _| coue _| co9 | com C259
2.20F 2.20F 4.70F VDD_I0_3v3  2uF 2. 20F 2. 20F 2 20F R135 R132
10V, X8R 10V,X5R 10V, X8R v 10V,X5R 10V,X5R 10V,X5R 10V,X5R 10K 10K
C0402 C0402 0803 veys C0402 C0402 C0402 C0402 1% 1%
= = = RO201 R0201
R153 VbD1Pe = = = =
RI37 0 R15T 10K
o o i % PMIC_RSTOUT
1% 1% RO201 10V.X5R | 10V,X5R 18 ! n R134 R
; ; RSTOUT PRGN, EBIMCU_PORZIV8  [13]
R0201 R0201 - C0402 - C0402 AINT 11 n 23331 ?DR/H B23/EXTINT/3V3  [20]
~ PMIC T2 SCL TPS65219_GPIO
[13.26.27]  BIWKUP 1200 SCLI3V3 B1% x PTCTae—Sor o scL — cpio (2
[13.2627]  D11WKUP_I2C0_SDA/3V3 <) o PGB SDA : GPO2 Fg—X
RO207 1% 0 2 ]
1 GPO1 > TPSE5219_GPO1  [7]
[14]  A24/GPIO1_49/VSEL_SD/3V3 R " PG RESET 26¥ VSEL_SDIVSEL_DDR 15
[13,21,24,26] E27/RESETSTATZ/3V3 3 MODE_RESET AGND 33
[13]  A8/PMIC_LPM_ENO/3V3 MODE_STBY Thermal Pad q
swi1
MTKG63-003A05-74333 TP 1910RSMR
4 55x3_45x3_3mm Vain32_004_4xéximm
40 QFN-32(4x4mm)
2
g 12C 7-bit device address: 0x30 (0b0110000)
Header 1x2 2.54mm
header2p_2d54_dip
DNP
VCC IN_5V VDD_I0_3v3
i LEDs
VDD_CORE High-Current Power Stage (HCPS)
Red LED: POWER (
CJ1012 -
c257 256 c254 255 R149 FE
10uF 100F 100F 100F 0K TPS62872QWRXSRQ1 VDD_CORE Green LED: STATUS =8
: E g 1ovxsR S 1% van16 005 3 55x2 55ximm CSEBO420H-R11M 0.85V 12A T LED!
RO201 5 [y sw VDD_CORE_SW 110nH W W KXL-3210SURSYGC
EH viesd B 12P_4_3x4_3x2mm 19.9A I . I 2 I s [14] K26/GPIO0_11/PWR_LEDIVE S 23201 E 2 LED4_3_2x1_5x1_Omm
= R136 R 11 VOSNS 470F 470F 470F
RO201 1% MODE/SYNC 2 ; ; ;
R145 R HCPS_EN GOSNS +—
R0201 % EN 1
D11WKUP_12C0_SDA3V3 2 gon comp R142 a
7 13| A b |10 VDD_CORE
HCPS_CORE_VSEL 15 14 B
HCPS-CORE-FSET 1o VSEL 29 SYNC_oUT X F FB1.VDD_CORE_P 3
R125 FSEL ©0 c240 co201 FB1_VDD_CORE_N —N\at
0R Design Note: o o 1800pF = ‘.'fl_ CJ1012
1% VSEL= 0.85V Boot & 0x40 12C ADDR = VDD_10_3v3 . ’ R4 or 1 IsoT_523
RO201 FSEL = 2.25MHz cod02 [14] K23/GPIO0_12IACT_LED/1V8 ROZ0T 1% V200 500ma
DNP "
Initial boot voltage R1 2
&12C addr values = R147 Route remote sense as pseudo 10K
both set by R values. 10K differential pair (FB_VDD_xoc_P/_N) 1%
12C 7-bit device address: 0x40 (0b1000000) 1% R0201
R126 R0201
6.2K PG_VDD_CORE _3v3 TP4  TestPoint  Note: =
1% P30C_SMD "Via" and "Line to Shape" keepout areas need to be applied to positive & negative remote sense traces/nets
R0201 co48 (i.e. "VDD_soo_HCPS. VOSNS/_GOSNS") both at the buck & along difftrace routing path between buck’xOSNS” pins
100F to ensure no unwanted power of Gnd connections are made before reaching the desired remote sense location
507, NPO where only 1x power & Gnd connection should be made.
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VDD_IO 3V3 VSYS 3V3_EXP

VSYS_3V3_EXP For LDO & CSI & DSI & RPi 40Pin (Total: 4A)

6] TPS65219_GPO1

R4
P> Rooi

ETHERNET POWER
3.3Vto 2.5VLDO

VSYS_3V3_EXP

VDD_IO_3V3

VCC_IN_8V

VSYS_3v3_EXP
MWSA04028-R22MT 33V 6A
uH 8
c17 T2P_4_244_2x1_9MM
10K 22uF
1% 10V, X5R us
R40 R0201 C0805
% VIN sw -2
VSYS 3V3 EXP_P FB_3V:
R0201 SYS 3V3 G . |8 3v3
2:1 VSYS VI EXPEN 4 ) o oo |-
R39
100K TPS62A06DRLR %
% 0T563 R0201
R0201
DNP Vout = Vib x (1 + R37/ R32)
=06V x (1 + 453K/ 100K)
=06Vx553
=3318V.

Ethernet PHY: VDDA2P5=2.5V, Imax=137mA
LDO U18 Power In=2.5V, Imax=886mA
Total: Imax= 137mA + 886mA = 1023mA
Power Consumption: (3.3V-2.5V) * 1.023A = 0.8184W

Thermal Junction-to-ambient: 0.8184\W * 44.2°C/W=36.17°"

%

1
R0402

R0
1.69K

VDD 2v5
R75
8 10K
TPS74801DRCRM3 1%
VCC_IN_8V vson10_0d5_3x3x1m: R0201
120R VDD _10_3V3/VSYS_3V3 EXP 3 PG_2V5
2A o PG VDD_2v5
FB: ) 1201 DNP|
L0603 2A Imax = 137mA + 886mA = 1023mA_
BIAS ouT1
BLM18PG121SN1D S
EN - R81 cie4
C131 C141 o o 3.57K
U 100nF ss z 2
10VX6R | 10V.X5R o a
co402 | C0201

C186
10uF

3V.X5R
C0402 €0201

i
I

1%
R0402

oni
10V, X5R

VSYS_3V3_EXP

VDD_2V5 VDD V1
TP26  Test Point
P40C_SMD
P23 Test Point
P40C_SMD
TP2  Test Point
P40C_SMD
USB3.0 HUB & ETHERNET POWER
3.3V/2.5V to 1.1V LDO
VDD_1V1
R173
10K
TPS74801DRCRM3 1%
VDD_2V5  VSYS_3V3_EXP VSYS_3V3_EXP vsont0_05 3x3cimy R0201
FB36 120R _DNP, VDD_2VSVSYS 3V3 EXP 1 3 PGV
10603 1/, 2A s — PG VDD_1V1
FB35 20R IN2 T
10603 1/ 2A 4 Imax = 108mA + 778mA = 886mA
BLM18PG121SN1D BAS  OUT1
5 out2
EN - R193 c43 c293
cos6 7l o o 1.87K 100F 100nF
1uF 100 z 2 1% 63VXSR | 10VX5R
10V,X5R o R0402 C0402 0201
Co402 o -
Vout

0.8V x (1+1.87K/ 4.99K)
0.8Vx1
1.0998V

Ethernet PHY: VDD1P0=1.1V, Imax=108mA
USB3.0 HUB: VDD=1.1V, Imax=778mA
Total: Imax = 108mA + 554mA = 886mA
Option 1: VIN_2V5/3V3 = 3.3V
Power Consumption: (3.3V-1.1V) * 0.886A = 1.9492W

Thermal Junction-to-ambient: 1.9492W * 44.2°C/W=86.15°"
Option 2: VIN_2V5/3V3 = 2.5V

Power Consumption: (2.5V-1.1V) * 0.886A = 1.2404W

Thermal Junction-to-ambient: 1.2404W * 44.2°C/W=54.83°"
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PLL/TEMP/0SC/

USB2.0 Filtering

Scheme:

. Low noise 100 pi
VDD_CORE T3 0405 (1.0-10u6), 300 perineter/near end VDA_PHY_1v8
T - 0.1uF per pwr ball, end
(5 area under SoC allows)
e ANALOG POWER 1 ) e
L0402 ¢/ 1.3A L0402 (/" 1.3A
C142 C125 c87 C147 C132 C99 C112
4.7uF AuF 100nF 100nF 100nF AuF 4.7uF
10VXSR | 10V.XER 1OVXSR | 10V.XER | 10VXSR 10VXSR | 10V,XER
| cosos _| coanz 0201 0201 Co201 | cosoz _| cos0s
VDA CDSI_CORE ) voD_1g 3v3
VDA_USB_3V3 FB12 /) 120R
c152 U26R L0402 ¢/ 1.3A
100nF C154 c117 c181 C182
10V, X5R W15 VDDA_CORE_CSI_DSI VDDA_1P8_CSI_DSI W13 100nF 100nF AuF 4.7uF
o201 Y15 | VDDA CORE CoLD8! - Ihe CoL-DS! [Fwrte 1OVXSR | 10V.X5R 10VX6R | 10V,X5R
= \ CORE CSl | I CS-DS [v1s 0201 0201 | coso2 _| cos0s
FB7 A 120R VDA USB_CORE - = = =
L0402 V7 13A
a4 cat c138 c109 VDA USB 1V
41 108 100nF. 100nF. Y16 | yoDA_CORE_CSI_DSI_CLK VDDA 3P3_USBO [t R o (?11230:
X X X X \ - CSI_DSI( \_3P3_| Gis T
Sasr | Soaen R o VDDA 3P3_USB1 Lmss Lcma LCZDB Lcm
— = 100nF 100ni AuF 4.7uF
= = 10V, X5R 10V, X5R 10V, X5R 10V, X5R
0201 0201 C0402 C0603
FB26 /) 120R VDA _DDR_PLL_CORE W11 vi2 = =
0402 (/" 1.3A VDDA _CORE_USBO VDDA_1P8_USBO =
c113 C354 clo2 L H15 | /o5A GoRe usa1 VDOA_1PE_USBT [1e— VDA _OLDI_1v8 FB13 ;\120!‘
4.7uF AuF L0402 1.3A
10VXER | 10V.X5R IR c190 ci66 cio1 c189
C0603 Co402 s 100nF 100nF 1uF 4.70F
= = = 10V, X5R 10V, X5R 10V, X5R 10V, X5R
e VDDA_DDR_PLLO VDDA_1P8_OLDIO ) comt ot TCDAOZ jonaoa
T VDDA 1P8_OLDI0 (218 = : °
VDA_SERDES_1V8 FB15 ;) 120R
L0402 1.3A
C135 C222 C233
H12 G13 100nF AuF -22uF
VDA SERDES 0V85 [ Fi13 | VDDA 0P85 SERDES VDDA_1P8_SERDES 10V,X5R 10V,X5R 10V,X5R
Eg;;z ‘?1230: ? ? b VDDA_0P85_SERDES €0201 _L coq02 | cosos
ci68 c1s7 Analog Supply PHY Filtering Scheme: a8 c129 = = VDA_PLL_1VE
22uF OF “Ix Ferrite bead, common CORE buck 00nF  =—100nF
10V.X5R 10V.X5R Tl 2zar 6 1.0uf bead/near end 10V.X5R 10V.X5R VoA MCU 18
C0805 o402 - 0.1uF per pur hall, far en 0201 o201 3 G11 FB25 /) 120R
= = (as area under allows) -1 VDDA _0P85_SERDES_C VDDA_MCU |17 0405 /T 3A
vooa oy ] cos
VDA_SERDES_CLK_0V: A.7uF
FBY A\ 120R S :S_CLK_0Vv85 10V.X5R
L0402/ 13A 0603
Ci46 c124 c139 —
-22uF AuF 100nF W9 -
10V.X5R 10V, X5R 10V, X5R VDDA _0P85_DLL_MMCO
C0805 C0402 C0201
FB6. A 120R VDA _DLLMMC_0V85
0402 /1.3 L15. VDA PLL_1V8_SOC FB23 /) 120R
VDDA_PLLO
i?z’f; L?J? Li?ai; VDA P iy s VTR
10VXSR | 10V.X5R 10V, X8R VoA [RiL 4.70F
jCUEUS - C0402 - C0201 VDDA:PLLA \; g 10V, X5R '\Cﬂn\ééfﬂ
; ; ; VDDA_PLL5 [~y37 0 c—
VDDA_TEMPO 777 -
VDDA_TEMP1 |-
VDDA TEMP?2 -gg——1
VDDS_0SCO Filte ne
5 using a low noise LDO p
RTTEESEARTW -1x 0402 (1.0-10uF) atf‘ C perimeter ea:
L pur ball,
BGAS94_0d65_18X18mm gl (35 area under SoC allows)
FCBGAS94 0
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VDDSHV_CANUART

U268

10 & DDR POWER 2

VDDSHV_CANUART
H10 s cu 3.3
c106 VDDSHV_MCU 3.3V

100nF
10V, X5R
€0201

VDDSHV_CANUART

C165 c208
100nF =—100nF H18
10V.X5R | 10V, X5R G1g_| VPDSHVO

%

10V, X5R
C0402

“H__L

3.3v
c0201 | co201 VDDSHVO
VDD_IO_1V8. )
K20
VDDSHVT gy
337 L 120 Yppsivi
> ci78 c338

OnF 100nF
10V,X5R | 10V,X5R
©0201 C0201

Lue&s
1000F = =100nF
10V.XSR |10V, X5R
C0201 0201

FEB

9
[ T20| VODSHV2 5 5y

VDDSHV2

176

iR

3.

v

10 & DDR Power

VDDS_DDR
VDDS_DDR
VDDS_DDR
VDDS_DDR
VDDS_DDR
VDDS_DDR
VDDS_DDR
VDDS_DDR

VDDS_DDR_C

1.8V VDDS_MMCO

CAP_VDDS_MCU
CAP_VDDS_CANUART
P_VDDSO

CAP_VDDS1
CAP_VDDS2
CAP_VDDS3
CAP_VDDS5
CAP_VDDS6

VDD_DDR_1V1

C319  10uF €320 10ul
EMIFIL_0603_3P | EMIFIL_0603_3P
1 3 3

= VDDSHV3
- VDDSHV3 3
VDDSHV3
ci74 c167
—100nF —=—=100nF ——
10VXER | 10V,XSR | 10V.XER
P co20t ) coz01 | cozot
b = H19{ vopshvs  1.6v/3.3v
T VDD_MwiC
cate cirt
10 100nF
10V X5R 10V, X5R 921 ;
o402 o201 VDDSHVE 1.8
= VDD_I0_1v8 = XI722S5AAW
BGASH 0065 18Xtamm
FCBGAS
c179
00nF
Icuzbw
Note:

A few Dcaps shown here have been provisioned on
individualpower ball vias & around perimeter in

might be needed.

Some Dcaps may be shown as "Do Not Populate"

Dcap scheme (value, pkg type, ESL,

Loop-Inductance,
response below or equal to the desired target impedance

(DNP)

PCB layout underneath SoC at
case additional high-freq decoupling

etc.)

components if Power Integrity
simulation results for a particular power rail on this PCB design combined with
results in an impedance
(Zt) .

(PI)

D1
L7
i) c297 1uF 303 1u co0 1u 298 ui co2 u
N7 EMIFIL_0402_3P [ EMIFIL_0402_3P [ EMIFIL_0402_3P | EMIFIL_0402_3P | EMIFIL_0402_3P
A 0402 0402 0402 0402 0402
Ng 1,0 3l o 3l O Ta3li o T3 3
T8
ACE o of o of of
P8
c323 cro cazt. oo
100nF 00nF
TOVER | 0VoxSR | T0VaxsR | TOVAR | I0VXER | 10VoxsR | 10vacsR | 10w
0201 0201 C0201 C0201 C0201 C0201 C0201 0201
im
1"
VDD_0_1v8
Y9
J10 VCAP_VDDS_MCU
HB CAP VDS CANUART
HIT CAP_VDDST
L9 VCAP_VDDST
U20 CAP_VDD!
N20 P_VDDS3
G19 \P_VDD:
J20
C173 C177 Clm C193 C’WZ C’\EZ C’\ZO
AuF ul
0V xsR | 10vxsR ovxs 10V.X5R mvxs Tovxsr | ovxe | 1
Co402 | co402 | C0402 00402 00402 00402 co402 | co4t2
=

uF
0V, X5R

https://www.seeedstudio.com

Date: Tuesday, April 30, 2024
7

studio T
" BeagleY-Al
Size: Document Number: Rev:
c 09 SOC 10 & DDR POWER 2 A
Draw By: Junging.Xin Sheet: 9 of 27




VDD_CORE

€399 10uF
EMIFIL_0603_3P
1, o 3

€342 10uF €344 10uF €343 10uF
EMIFIL_0603_3P | EMIFIL_0603_3P
1, O 3l1, O T3

EMIFIL_0603_3P

1, o 3 100uF
6.3V,X5R
DNP | C1206

c93 €235 lcau c234

100uF

1000F ==100uF
6.3V X5R | 6.3VXER | 6.3V.X5R
DNP DNP DNP | cute | cite | cizto
NP
I
1"
DIGI I AL POWER 3 358 10uF 140 10uF c364 10uF ca0t 10uF 156 10uF Ca00 10uF
EMIFIL.0603 3¢ |  EVIFIL 0603 3¢ | EMIFIL 0603 37 | EMIFIL 0603 3P | EMIFIL 0503 3P | EMIFIL 0603 3P
e o 3l o 3l1, o 3 1, O 3l1, O 3 o .3
U267 o of o o of o I
|
- |
Digital Power VDD_GORE ju I
- VDD_CORE g
VDD_CORE g
VDD_CORE C367 1uF €350 393 c348 C394 1uF 390

u
EMIFIL_0402_3P
1, o 3

u
EMIFIL_0402_3P | EMIFIL_0402_3P
1, o 31, o 3

1 1u
EMIFIL_0402 3P | EMIFIL_0402_3P
1, o 301, o 3

u
EMIFIL_0402_3P
1, o 3

uf
EMIFIL_0402_3P | EMIFIL_0402_3P
1, o 3l1 3

2
2

u
EMIFIL_0402_3P
1, o 3

€357 1uF €359

u
EMIFIL_0402_3P | EMIFIL_0402_3P
1, v 3l1, o 3

€100 1uF €127 uf
EMIFIL_0402 3P | EMIFIL_0402_3P
1, o 3l1, o 3

c116

u
EMIFIL_0402_3P
1, o 3

C160 1uF €105

uf
EMIFIL_0402_3P | EMIFIL_0402_3P
1, o 3l1 3

2
2

<
S
]
Q
o
2
fn

Bl

1u
EMIFIL_0402_3P
1, o 3

C149 1uF €365

1
EMIFIL_0402_3P | EMIFIL_0402_3P
1, o 31, o 3

€370 1uF €387 1uf
EMIFIL_0402 3P | EMIFIL_0402_3P
1, o 301, o 3

€389 1uf
EMIFIL_0402_3P
1, o 3

€388 1uF €395

uf
EMIFIL_0402_3P | EMIFIL_0402_3P
1, v 301 3

2
2

3|5

B[R[R)

1u
EMIFIL_0402_3P
1, o 3

C153 1uF c170

1
EMIFIL_0402_3P | EMIFIL_0402_3P
1, o 3l1, o 3

C366 1uF €143 uf
EMIFIL_0402_3P | EMIFIL_0402_3P
1, o 3l 3

@

c121 1uf
EMIFIL_0402_3P
1, o 3

€123 1uF c134

uf
EMIFIL_0402_3P | EMIFIL_0402_3P
1, o 3l1 3

<

S

]

Q

o

2

fn
<|<l<l<l=l<lelc|clmlc] =l =]l

2
2

2
2

c214 C144 lczwz

c103 c213 c211 c215 C136

VDD_CORE ~ys1—%
- Y21 c210 c119
VDD_CORE 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF ==100nF =—100nF
VoD canuarT 8 VDD_CANUART 10VXSR | 10V.X5R | 10VXSR | 10V,XSR | 10V.X5R | 10VX5R | 10V,XSR | 10V.X5R | 10V.XSR | 10V.X5R
& C0201 | C0201 | Co201 | CO201 | CO0201 | CO201 | C0201 | Co201 | Co201 | CO201
voor oone 53— im L)
VDDR_CORE ["N13 1
X N 10V.X5R
VDDR_CORE 0201
VDDR_CORE [j = VDD_CORE
VDDR_CORE [~y - T
VDDR_CORE
VDDR CORE [y oo 1%
VDDR_CORE
vop_mvico 10
XIT22S5ARMW
BGA594_0d65_18X18mm
FCBGAS04
VDD_CORE VDDR_CORE VDD_CORE
FB27 120R
10603 & 2A
130 Ci64 392 385 coor
100nF 100nF 100nF 100nF
10V, X5R 10V, X5R 10V, X5R 10V, X5R ’\UV X5R ’\UV X5R
0201 I 201 I 0201 I 0201 W Co402 C0805
c161 c208 c204 Lcws
100n 100 100nF 100nF
10V, X5R 10V, X5R 10V, X5R TiOV X5R
C0201 C0201 C0201 €020 “}
€380 1uF C383 1uF €391 1uF 381 1uF C382 1uF

EMIFIL_0402 3P | EMIFIL_0402_3P | EMIFIL_0402_3P
1, o 3l1 3 /1 3

EMIFIL_0402_3P EM\FIL,DAOZ GP
1, o 3 vl

2
L2
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SOC GROUND

SoC Supply Noise Kelvin Sensing

VDD_CORE

U26U
1
A vss Ground/VSS vss [-£8
A Vss - - VSS g
e VSS VSS [pig
Az VSs VSS i3
LA ves 512
Ve Ve
=2 vss VSS [oig
vss vss
D26 |\ v c231 c229
E6 | VSS e 100nF 100nF 100nF
F2|Ves ves [RT 10V.X5R [ 10VX5R | 10V,X5R
F15 1 VSS ves co201 | c0201 | Co201
vss vss
Fi7 \V/
vss vss
F21
1 vss Vvss =
vss Vvss -
33 1 vss Vvss
Ga| Vss vss
G1o | VSS vss Route supply & Gnd connections
G12 | VSS vss from SoC PoL as a pseudo
G14 | VSS vss differential pair to TPs near
Gi6 | VSS vss R & C termination for easy
He
Hi7] VSS Vvss
vss Vvss
o vss Vvss
322 5?2 VDD_DDR_1V1
J15] vss vss
15| vss VSS [
5] vss VSS [
Jig| VSS VSS g
526 VSS VS VAT
vss VSS [z
vss VSS (s
vss VSS vzg
vss VSS s
vss VSS g
vss VSS Fwiaz
vss VSS [Fwig
ves Vel T A— c63 ce2 cot
ves Ves w20 ! 1000F =—=100nF ——100nF
Ves ves 10VX5R | 10V.XBR | 10VXSR
15 v = co201 | Cco201 | co201
Ve Ve
r Y
vss vss
M8
vss Vvss —
M vss VSS [~Aag - Route supply & Gnd connections
W6 | VSS VSS FRATE from SoC Pol as a pseudo
Mig ] VSS VSS ot 1 differential pair to TPs near
No | VSS VSS Haags—1 R & C termination for easy
Wiz ] VSS VSS Hapas—1 access
Ni5] VSS VSS Fagr——1
Ni7| VSS VSS I"AG2T
facer ¢
N | VSS Vs [
VDDR_CORE
XJTZ2SSAANW
BGAS594_0d65_18X18mm
FCBGAS594

car7
100nF 100nF 101
10V.XSR | 10VX5R | 10V,X5R
€0201 €0201 €0201

pply & Gnd connections

from SoC Pol as a pseudo

differential pair to TPs near

R & C termination for easy
ess
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EFUSE, VMON, JTAG & RSVD
a1
Header 1x2 1.27mm
header2p_1d27_di uz6c
R48 O0R VPP_1V8, G9. eFUSE, VMON,
RO207 1% VPP Debug & Rsvd H
VCC_IN_5V DNP - -
Y o o JTAG_EMUO
2.20F 100nF 10K co
9 Emua JTAG_EMUT T c t
10V.X5R [ 10VX5R & 1% F9 -
R197 co402 _|_co201 R0201 EMUT a o n n e c
monitoring VCC_IN 5V, to AO/ZK = =
_IN_ P =
protect SoC from Ist stage R . = 510 JTAG.TRSTn
ower fault. Vth (min) = 0.45V  wonervsvs TRSTN [
P LER ) S7 | von ER vsYS VDD_I0_3v3 VDD_I0_3V3
Lcsa
100nF. ok FAIL_ JTAGTCK
R199 c82 10V, X5R TCK car2
481K 100nF C0201 100nF
0.1% 10V, X5R = (VDDSHV_MCU) 10V, X8R R314
R0402 | C0201 5 E12___JTAG TDI 0201 10K
VDD_I0_1v8 Y o 1%
= = R0201
10 JTAG EMU1 c
VMON_1P8_SOC F10 JTAG_TDO JTAG_TMS > |1 109 _TRSTh
mwor—— 2 9§ JTAGTDN
JIAGTCK [4|3  8[7 JTAG EMUD
10V, X5R 4 7[6 JTAGTDO
€0201 F11__ JTAG TMS g ]
™S 3 R319
= TC20504DC 47K
VDD_I0_3v3 Connect10_1d27_12_4x6_7mm 5%
E9 DNP R0201
VMON_3P3_SOC UMON 3P3 SOC RSVD_E9 X
Antg =
R0207 oo RSVD_AA19 :
T e revo_es [
c0201 RsvD_cs -8
RsvD_F8 [FF8—x
el
XJT2285AANW
BGA594_0d65_18X18mm
FCBGAS94
6
A
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MCU GENERAL 10

VDD_I0_3v3

U26K
MCU General 10 MCU_I2C0_SCL E:? B13/MCU_I2C0_SCL/3V3 27
- MCU_I2C0_SDA E11/MCU_I2C0_SDA/3V3 27
3.0 (VDDSHV_MCU)
MCU_SPI0O_CLK é 2 A9/MCU_SPI0_CLK/3V3 27
MCU_SPI0_CS0 A0 C12/MCU_SPI0_CS0/3V3 [27]
MCU_SPI0_CS1 515 A10/MCU_OBSCLKO/3V3 (23]
MCU_SPI0_DO (&7 B12/MCU_SPIO_DO/3V3  [27]
MCU_SPI0_D1 C11/MCU_SPIO_D1/3V3  [27]
3.3v (VDDSHV_MCU)
MCU_MCANO_TX Eg > B2IMCU_GPIO0_13/HDMI_RSTn/3V3 [24]
MCU_MCANO_RX &7 ¢ D&IMCU_GPIO0_14/HDM_INTR/3V3 [24]
MCU_MCAN1_TX B C1/MCU_GPIO0_15/CSI_GPIO1/3V3 n7n
MCU_MCAN1_RX B1/MCU_GPIO0_16/CSI_GPI02/3V3 nn
3.3 (VDDSHV_CANUART)
MCU_UARTO_TXD i
MCU_UARTO_TXD B4/MCU_GPIO0_6/PCIE_RST/3V3  [26] 40%’:%(; gj‘u”"'"‘
MCU_UARTO_RXD BB/MCU_GPIO0_5/PCIE_DET_WAKE/3V3  [26] MCU_UARTO_RXD 90 “Tat Point
MCU_UARTO_CTSN B5/MCU_GPIO0_7/EXP/3V3 ~ [27] %@pro SMD
MCU_UARTO_RTSN C5IMCU_GPIO0_8/PCIE_PWR_EN/3V3  [26] X
3.3 (VDDSHV_CANUART)
XJTZ2SSAANW
BGA594_0d65_18X18mm
FCBGAS594

PORz_OUT: Main Domain POR status output, output.
MCU_RESETSTATz MCU Domain warm reset status output, output.

VDD_IO_3V3 RESETSTATz: Main Domain warm reset status output, output.
MCU_ERRORn: Error signal output from MCU Domain ESM, input/output.
o > Rosr R ES ETS » C NTR LS & M C U OSC PMIC_LPM_ENO: Dual-function PMIC control output, Low Power Mode (active low) or PMIC Enable (active high), output.
10K Q10K
1% 1% U268
R0201 [ RO201 POR— D> D27/PORZ_OUT/3V3  [23]
[6] E8IMCU_PORZ/1V8 Input €8 MCU_PORZ ” N PORZ_OUT bar 25251 119/:< [i
D10/MCU_RESETZ/3V3 (VDDS_05€0) +-8¢ P30 (VDDSHVO) E13/MCU_RESETSTATZ/3V3
IMCU_ : Unused nput D10 10 cegerz MCU_RESETSTATZ |51 Sﬁffs'fe'd — - o vy “‘
(VDDSHV_MCU) 3.3V 3.3y (VDDSHV_MCU)
TP25 Test Point
E26/RESET_REQZ/3V3 Fave.swo
/ _REQZ! Unused lnput E26 | pocer peoy RESETSTATZ [E2L >> E27IRESETSTATZ3V3  [6,21,24,26]
(VDDSHVO) 3.3V 3.3y (VDDSHVO) M‘
MCU_PORz: MCU and Main Domain cold reset, input. M ENO
PMIC_LPM_ENO >>  ASIPMIC_LPM_ENO/3V3  [6]

MCU_RESETz: MCU and Main Domain warm reset, input.
3.3V (VDDSHV_CANUART)

RESET_REQz: Main Domain external warm reset request input. oU ERRORN |- BT Quiput BMCU ERRORN/1VE
(VDDS_0SCO0) R242 10K “‘
MCU_0SCO_XI A5 R0201 1%
187 (VDDS_OSCO) 26
MCU_0SC0 X0 25MHz CL=10pF: C340=16.6pF, C346=15.8pF.

XJ722S5AAMW MCU_OSCO Xl R230 15pF
BGA594_0d65_18X18mm R0201 50V,NPO
FCBGA594

WKUP RESETS, CNTRLS & OSC

U260
Wake-Up

a1,
25MHz 10pF
x4_smd_2_0x1_6mm D q_

“”72

MCU_0SCO X0 Ro32 R €346 || 15pF
R0201 1% C0201 | [50V,NPO

VDD_I0_3V3

B9
WKUP_12C0_SCL [~517

BY/WKUP_I2C0_SCL/3V3  [6,26,27]

WKUP12C0_SDA
-3V (VDDSHV_MCU)

3.3v  (VDDSHV_MCU)
A3 WKUP_LFOSCO_XI

D11/WKUP_I2C0_SDA/3V3  [6,26,27]

WKUP_UARTO_TXD g C8/MCU_GPIO0_10/EXP/3V3  [27]
WKUP_UARTO_RXD e« B3/MCU_SPI0_CS2/3V3 27]
WKUP_UARTO_CTSN [-gg————02 C4/MCU_GPIO0_11/BL_EN/3V3 120]
WKUP_UARTO_RTSN [—————————>) C3/MCU_GPIO0_12/MST_RST/3V3  [20]
3.3y (VDDSHV_CANUART)
WKUP_CLKOUTO 1255 FraWKUP_CLKOUTORBVS 28]

32.768KHz CL=9pF: C335=C330=15pF

WKUP_LFOSCO_XI
(VDDS_0SCO)

A2 WKUP_LFOSCO_XO

WKUP_LFOSCO_XO

XI722S5AAMW
BGA594_0d65_18X18mm
FCBGAS94

X3
32.768kHz 9pF
X2_SMD_3_2X1_5MM (|

20ppm.9pF

€330 | |15pF.
€020 | [50V,NPO
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MMCO_CALPAD

AC1

MMCO,

1,2

U26M
MMC0, MMC1 & MMC2 AE1
- . MMCO_CLK =X
Mmco_cmp 2
MMCO_CALPAD MMCO_DATO %X
MMCO_DAT1 HageX
1.6V (VDDS_MMCO] MMCO_DAT2 A7
sv. (VDS ) MMCO_DAT3 %x
MMCO_DAT4 agzX
MMCO_DATS [apgX
MMCO_DAT6 [agzX
MMCO_DAT7 [F—-X
MMCO_DS (AR
H24
MMC1_CLK > H24/MMC1_CLK/ADJ  [26]
wmnc1_cmp (22 D> H22/MMC1_CMD/ADJ  [26]
3w (VDDSHVS) Ho3
MMC1_DATO o0 H23/MMC1_DATO/ADJ  [26]
MMC1_DAT1 5 H20IMMC1_DAT1/ADJ  [26]
MMC1_DAT2 [izs J23IMMC1 DAT2/ADJ  [26]
MMC1_DAT3 H25IMMCT_DAT3/ADJ  [26]
mmc1_soco (B2 < B24MMC1_SDCD/3V3  [26]
3.3V (VDDSHVO) Mvict_spwp A2 > A24/GPIO1_49/VSEL_SDI3V3
mmcz_cLk 28 >>  H26/MMC2_CLK/1V8  [25]
wuicz_cmo 2 F27/MMC2_CMD/1V8  [25]
MNC2_DATO [-S25 G26/MMC2_DATO/1V8  [25]
1.8v  (VDDSHVE) MMC2 DAT1 (o7 G27/MMC2_DAT1/1V8  [25]
MMC2_DAT2 57 H27IMMC2 DAT211V8  [25]
MMC2_DAT3 J27/MMC2 DAT31V8  [25]
mmc2_soc (-2 » Z > AIFAN_PWM/1V8
wuicz_sowp (21
XJ722S5AAMW
BGA594_0d65_18X18mm
FCBGAS94
U26)
0sPI0
- ospio_cuk 24—
(VDDSHV1) 1.8v K26
OSPI0_CSNO o3 gg K26/GPIO0_11/PWR_LEDIV8 (6]
OSPIO_CSN1 [i55 > K23/GPIOO_12/ACT LED/1V8  [6]
OSPI0_CSN2 555
0SPI0_CSN3 [ J22/GPIO0_14/TP_INTAV8  [20]
0SPI0_DO K27/GPIO0_3/BT_EN/1V8  [25]
0SPi0_D1 L27/GPIO0_4/WLAN_EN/VE ~ [25]
OSPI0_D2 L26/GPIO0_5/WLAN_IRQ/1VE  [25]
0SPI0_D3
0SPI0_D4 L21/UARTE_RXDI1V8  [25]
0SPI0_D5 M26/UART6_TXD/1V8  [25]
0SPI0_D6 N27/UART6 RTSn/1V8  [25]
OSPI0_D7 M27/UART6_CTSn/1V8  [25]
22
0SPI0_DQS >>  L22/GPI00_2/DS|_CS|_SEL/1V8 “n
123

OSPI0_LBCLKO

XJ722S5AAMW
BGA594_0d65_18X18mm
FCBGAS94

> L23/GPIO0_1/DSI_CSI_OE/1V8 17

6]

27]
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EMIFO

LPDDR4 MEMORY I/F

U266
N
E1 DDRO_DQSO0_P N VDD_DDR_1V1 uz2n
DDRO A T
DD%(D)RSﬁI)SLgS’S 1 T Das0 ] 4 DDRO_DQO B2 a0 B | As2_DoRo Dats
DASONf————— ¥ 2 ) B [y2 —DDRU_DOT .
DDRO_DM0_DBIO# pai_B DDRO_DQT8 o
(VDDS_DDR) bDRO_DMO [-S2 = pa2 8 5—poRr-DuTy
(VDDS_DDR_CO0) D6 DDR0_DQO DDR0-DOA F4 | DQ3_A DQ3 B [j;
DDRO_DQO -5 —DDR0 DaT RS0 RS2 DDRU-DT [ DQ4_B [y
DDRO_DQ1 ["Fg—DDR0_DQ: 10K 10K DDRU_DU6 C4 | DQ5 A DQ5 B Iy,
DDR0_DQ2 [~53—DDRU- DA% % 1% DORUDQ 4| DQ6 A DQ6 B [aaz
DDRO0_DQ3 G4 DDRU-DOZ R0201 [ R0201 DORU-D0E B11| DQ7 A DQ7 B
DDRO_DQ4 ["E5—DDRU DU DDRU_ D09 T DQ8_A DQs_B
DDRO_DQ5 "G5 —TDDRO DU DDRO_ODT_CA_A DDRU_DQT0 E11 | DQ9_A b9 B
DDRO_CKO DDRO_DQ6 [F3 —DDRODA7 DORUDQTT F11| DQ10_A DQ10 B
DDRO_CKO_N DDRODQ7 [ DDRO_ODT CA B DDRO_DQT gg:;ﬁ ggw‘;,g
— “DDRU DU E9 | ¥ |
DDRO_CAQ M~ —DORUDGTT——gg] DAta A DQi3 B
DDRO_CA1 H1 DDR0_DQS1_P. & RS3 R51 —DDRUDOTS g | DQ14A DQ14B
DDRO_CA2 DDRO_DQST [ T DOSTT ! 10K 10K —————————{Dpais A DQ15 B
DDRO_CA3 DDRO_DQSI N[+ 1% 1% DDRO_DMO_DBIO# _C3
DDRO_CA4 He  DDRO_DM1_DBIT# RO201 S R0201 70| DMI0_A DMI0_B
DDRO_CAS DDRO_DM1 DNP. DNP. I DMI1_A DMI1_B
H5 __ DDRO_DQ8 T, DDRO_DQS0_P D3
DDRO_CKEO P2 DDRO_DQ8 [ DDRODOS £3DQSO_T A DQSO_T B
56| DDRO_CKEQ DDR0_DQY [c5—DDRO DA DQSO_C_A DQso_C B
DDRO_CKE1 DDR0_DQ10 7§ DDRO DOTT DDR0_DQS1_P. D10
DDRO_DQ11 [~ DDRO_DQT Ei0 | DAS1_T_A DQS1_T_B
DDRO_CSN0_0 P4 DDR0_DQ12 [—;—DDRO-DaT DQS1_C_A DQs1CB
3] DDRO_CSNO_0 DDRO_DQ13 [~J>——DDRU_DUM DDRO_CAQ H
DDRO_CSN1_0 DDRO_DQ14 [~z —DDRO-DAT I DDRU-CAT Jo ) CAO_A CAOB
DDRO_DQ15 Baltd DORD oY CATA CA1 B
DDRO_CSNO_1 M3 op branches DDRO H10 | CAZ A CA2_B
Ma—| DDRO_CSNO_1 N DDRUCAT HiTY| CA3A CA3B
DDRO_CSN1_1 bORO DAS2 [T DDRO_DQS2_P DDRU il gﬁg’ﬁ gﬁgﬁ
| Ut DORODOSZN 1) ¥ |
DDRO_RST# us DDRO_DQS2 N — VDD_DDR_1V1 DDRO_CSNO_0 H4 R4 DDRO_CSNO_1
DDRO_RESETO_N poRo Dz Y4 DDRO DM2 DBI2# H3 gg?,//: gg?,g R3
N V3 DDRO_DQ16 DDRO_CKEQ 44 N - DDRO_CKEQ
et £gm zmsfB
)| R6 _ |
DDR0_DQ18 5 —DDRU DOTY DDRO_CK_T J8 P8 DDRO_CK_T
DDR0_DQ19 [R5 DDRODAZ CKTA CKTB DORO-CRC
DDRO-DQ20 (o3 T B Lekca cKCBgER —=
! [Uz _DDRODGZT C_ CB B
DDRO_DQ21 ["55—DDRO DOZZ DDRO_ODT CA A DDRO_ODT CA B top branches
X RsvD LS DDRO_DQ22 s —DBDRIDaT—— €2 o1 ca A oot cas [H2 "
X | RSVD_M6 DDR0_DQ23 [~ DDRO_ZQ0
M2 Rsvb M2 BORO-ZaT A {za0 onus [FAari
~ = zaQ1 DNU9 FagzX
DDRO_CALO R6 w1 DDRO_DQS3 P N\ DDRO_RST# T11 DNU10 g7
DDRO_CALO DDRO_DQS3 [y7 fi RESET_N DNU11 gy
DDRODQS3Nf—— ¥ Al DNU12
DDRO_DM3_DBI3# % DNU1
DDRo_DM3 442 — R64 X2 onuz Net et
10K LAtz | DNUS NC2 [ieg ¢
DDRO_DQ24 1% X"g1| DNU4 NC3 [y5 X
DDRO_DQ25 R0201 Xgig | DNUS NC4 g%
DDR0_DQ26 X AA1 | DNUE NCs [— X
DDRO_DQ27 b
DDRO_DQ28 = B3221PM3BDGUIU
— DDRO_DQ29 H bga200 0d65_15x10x1mm
DDR0_DQ30 ~aa5—DDRU DQ3T i
DDRO_DQ31 [ AA5 DDRODQST 4GB 3733Mbps
)| WFBGA-200
XJ722S5AAMW.
BGA594_0d65_18X18mm
FCBGAS34
VDD_DDR_1V1 o
T slolEl[2 218 ol S8z 25| ool B 1B (B VPP-PORVE
U228 ZZ|zlaja|a SEEEEEE <<
VDD_DDR_1V1 B3 [ppg  BR000R0000R0na0 R0 nan R nannn ey yog L
B5 BRBDBDRDRLRHLBBDDLDBDBDBDBLBDBD Fi
B3| VoDQ B e N
1 10| /ODQ VvDD2
51 VobQ VvDD2
D5 vung VvDD2
c28 ca7 c33 cs7 case ] D8 | VDD vbD2
10uF uF SoonF —=1one o o 10nF ot Sone Sonf 0nF iz | /OPQ VDD2 ["H1z
6.3V.X5R | 10V.X5R | 10V.X8R | 16V.XTR 15v XTR 15v XTR | 16V.X7R 15v XTR | 16V.X7R | 16V.X7R 15v XTR yooa Vb2
C0402 C0402 c0201 c0201 c0201 c0201 c0201 c0201 c0201 c0201 c0201 bi F10 | /DDQ VDD2 k3
o oo 1222 Fi
= U1 vooa voD2 [
1 W5 | VoDQ VDD2 [z
1 was | VobQ VDD2 |G
1 vDDQ VvDD2
VDD_DDR_1V1 Wizl \ooa Voos [N12
A5 ] VDDQ VvDD2
A8 | VDDQ VvDD2
VDD1_DDR_1V8 ¢ AAT0 | VDDQ VDD2 [ Rz
T DDQ VvDD2
c294 cdo cd9 ce7 66 c54 c38 c29 c31 [ T vbp2
10uF uF 100nF 10nF 10nF 10nF 10nF 10nF 10nF n To | VOB VDD2 ["ARg
63VX5R [ 10vX5R | 10v.xsR [ 16V.X7R | 16VX7R | 16V.X7R | 16V.X7R | 16V.X7R | 16V.X7R Ut| Voot VD2 |"ARg
Co402 | C0402 | CO201 | CO201 | CO0201 | Co201 | C0201 | CO0201 | Co201 U1z ] Voo veD:
F12| VOD1
vDD1
1 S voot DDRDDNDNDNDNDNDDDDDDNDNDDNDND DD
G9 DODDADDDNDDDDADDNDDNDDNDDDDNDAD
VD1 2222222222222 2323232323222222
VDD_IQ_1v8 VDD1_DDR_1V8 ] ] B322TPM3BDGUI-U
220[5] SR B BB R[PSS bga200 0d65 15xi0x1mm
4GB 3733Mbps
FB22 120R WFBGA-200
L0603 (/" 2A
BLM18PG121SN1D
c283 o0 co4 c52 56
10uF SoomE == 10nF Son 10nF 10nF
6.3V X5R mv SR | 10VXGR | I6VXTR wav XTR wav XTR wav xR [ 16V.X7R [ 16VX7R
C0402 | Co402 | CO201 | C0201 | Co201 | C0201 | Co201 | C0201 | Co201
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GPMC

1\/DDSH\/3) 3.3v

VOUTO_DATA15
VOUTO_PCLK
VOUTO_DE
VOUTO_HSYNC

VOUTO_VSYNC

VOUTO_DATAQ
VOUTO_DATA1
VOUTO_DATA2
VOUTO_DATA3
VOUTO_DATA4
VOUTO_DATAS
VOUTO_DATA6
VOUTO_DATA?
VOUTO_DATA8
VOUTO_DATAY
VOUTO_DATA10
VOUTO_DATA11
VOUTO_DATA12

XJT22S5AAMW
BGAS594_0d65_18X18mm
FCBGA534

1
P22/12C2_SCLI3V3
PZ3/12CZ_SDAT3

XJT22S5AAMW
BGAS594_0d65_18X18mm
FCBGA534

T22/GPIO0_22/12C1_EN/3V3

VOUTO_DATA16  [24]

VOUTO_DATA17  [24]

VOUTO_DATA18  [24]

VOUTO_DATA19  [24]

VOUTO_DATA20  [24]

VOUTO_DATA21  [24]

VOUTO_DATA22  [24]

U26H
GPMCO 00ThO
GPMCO_ADO R§§ E?
GPMCO_AD1
VODSHVA) 3.3 GPMCO_AD2 [-a2 £
GPMCO_AD3 ODEL
GPMCO_AD4 e =
GPMCO_AD5 =
GPMCO_ADG G
GPMCO_AD? =
GPMCO_ADS [j%5 ODED
GPMCO_ADS [~y57 SOTHODE
GPMCO_AD10 25
GPMCO_AD11 [y
GPMCO_AD12 [y .
GPMCO_AD13 V22 S
GPMCO_AD14 V23 B0TMO
GPMCO_AD15
GPMCo_ADVN_ALE [2! P
GPMCo_BEON_CLE [P >
GPMCO_BETN m—«»
GPMCO_CLK [~ frs
GPMCO_CSNO '5;7
GPMCO_CSN1 [ppg——————<,
GPMCO_CSN2 o520 P X
GF‘MCDicSNS P23 P23/12C2_SDA/3V3
GPMCO_DIR st—(
GPMCO_OEN_REN [N2———————<&
GPMCO_WAITO %2216 ;;
GPMCO_WAIT1
Gemco wen B
cpmco_wen BE—————————<5

VOUTO_DATA23  [24]

N21/GPIO0_32/USB_RST#/3V3  [21]

P27/MCASP1_ACLKX/3V3  [24]

P26/GPIO0_36/EXPI3V3  [27]

T23/GPIO0_31/EEP_WP/3V3  [26]

R27/GPIO0_41/EXPI3V3  [27]
P21/GPIO0_42/EXPI3V3  [27]
22/12C2_SCLI3V3  [17]
7

N25/GPIO0_40/RTC_INT/3V3  [27]
N22/GPIO0_33/EXP/3V3  [27]

V21IMCASP1_AFSX/3V3  [24]
W26/AUDIO_EXT_REFCLK213V3  [27]
N23/MCASP1_AXRO/3V3  [24]

N24/AUDIO_EXT_REFCLK1/3V3  [24]

2
22
2
22

MV

120]

VOUTO_DATAO  [24)
VOUTO_DATAT  [24)
VOUTO_DATA2  [24)
VOUTO_DATA3  [24)
VOUTO_DATA4
VOUTO_DATAS  [24)
VOUTO_DATAS  [24)
VOUTO_DATA7  [24)
VOUTO_DATAS  [24)
VOUTO_DATA9  [24)
VOUTO_DATA10  [24]
VOUTO_DATAT1  [24]
VOUTO_DATA12  [24]
VOUTO_DATA13  [24]
VOUTO_DATA14  [24]
VOUTO_DATA1S  [24]

VOUTO_PCLK  [24]
VOUTO_DE  [24]
VOUTO_HSYNC  [24]

VOUTO_VSYNC ~ [24]

Backup Boot: Ethernet.

R84 | R89 | R34 | R9t | Ro7 | Ros | Raos | Raos | Res | Re8 | Rz [ R4 [ R0 [ Res | Res | R93
10K Q10K 2 10K 2 10K 2 10K 2 10K Q2 10K Q2 10K Q2 10K Q2 10K 2 10K 2 10K @ 10K 2 10K 2 10K 2 10K
1% 1% 1% % % 1% b % % % 1% 1% 1% o % 1%
R0201S R0201S R0201 S R0201 S R0201 S R0201S R0201 S R0201 S R0201S R0201 R0201 R0201S R0201% R0201 S R0201< R0201
DNP [ DNP [ DNP [ DNP DNP [ DNP DNP [ DNP DN NP NP
BOOTMOBED "1™
BOOTMODET 1 BOOTMODE([2:0]: PLL Config, set to ‘011" for 25MHz input frequency.
BOOTMODE2 _Q
BOOTMODES "0
BOOTMODE4 MCU_BOOTMODE([6:3]: Primary Boot Mode, set to '1000' for primary boot is MMCSD Boot (SD Card).
BOOTMODES _Q
BOOTMODE6 1
BOOTMODE? "G~
soomongs o MCU_BOOTMODE(S:7]: Primary Boot Mode Config, set o 100", B9=1: MMC Port 1 (4 bit widh).
BOOTMODES 1. BT Fnesystemmwe
BOOTMODET)
soomopetr_ o MCU_BOOTMODE[12:10]: Backup Boot Mode, set o '100" for Backup boot is Ethernet.
BOOTMODE12 1
{BGGTNOBET 0 MCU_BOOTMODE[13]: Backup Boot Mode Config, set to ‘0 -RGMIl with internal TX deiay. i
i BOOTMODET4 (0 i
BOOTMODE15 () MCU_BOOTMODE([15:14]: Reserved pins.
R280 2 R302 0 R285 0 R300 0 R86 O R87 0 R306 @ R307 Q R284 0 R303 Q R299 0 R297 0 R30I Q R296 0 R295 0 R298
RSHRSARS IR SRS ARS RS IR AR S AR SRS ARG AR S ISR S, BOOT MODES SUPPORTED:
R0201 [ R0201 [ R0201 [ R0201 [ R0201 [ Ro201 [ Ro201 [ Ro201 [ Ro201 [ Ro201 [ Ro201 [ Ro201 [ Ro201 [ R0201 [ R0201 [ R0201
Sl s o o o Primary Boot: SD CARD
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DSI0_TX_CALIB

Note: ATB pins

to be left unconnected

CSI1_RX_CALIB

CSI2_RX_CALIB

CSI3_RX_CALIB

DSI

U26E
DSIO - TX ooy=
N - AE1T v DSI0_TXCLK_P.
e (e
(VDDA_CORE_CSI_DSI) A
(VDDA_CORE_CSI_DSI_CLK) AD18 Al DSI0_TX0_P 14
RSVD_AB16 (o —1pg C5i bsI) DSI0_TXPO [-A577 % DI TXO_N
RSVD_AB18 -1P8_CSL DSIO_TXN - [14]
AF16 Y DSI0_TX1_P.
DSI0_TXRCALIB DSI0_TXP1 [~AF75 il D10 TXT N
DSI0_TXN1 o
AG15 / Y DSI0_TX2_P
DSI0_TXP2 [AG17 4 DST-TXZ]
DSIO_TXN2 7
> DSI0_TX3_P.
DSI0_TXP3 ﬁg:g i DS T;
DSIO_TXN3 g
XIT22S5ARNW
BGA594_0d65_18X18mm
FCBGAS94
csio,1,2,3
U26F
CSI0 - RX o
- 10 RxcLke |-ACE % CSI0_RXCLK P
)| i CSI0_RXCIK N
(VDDA_CORE_CSI_DSI)  GSI0 RXCLKN [T — —
(VDDA_CORE_CSI_DSI_CLK) ADS e CSI0_RX0_P
RSVD_AB7 (VDDA_1P8_CSI_DSI) CSI0_RXP0 [Apg i CTSU_RX0_N
RSVD_AC5 CSI0_RXNO
AE4 " CSI0_RX1_P
CSI0_RXRCALIB CSI0_RXP1 A5 # CTS_RXTN
CSI0_RXN1 o ——
AF3 = CSI0_RX2_P
CSI0_RXP2 F- i TSI0_RXZ_N
CSI0_RXN2 AF4
(oo
AG2 CSI0_RX3_P
CSI0_RXP3 1 TS0 RX3_N
CSI0_RXN3 AG3 -
o
/ CSI1_RXCLK_P
Blg RSVD_AB10 CSIH_RXCLKP ﬁgg ] TS RXCIK N
RSVD_AA12 CSI_RXCLKN 7
AA10 AF6 CSI1_RX0_P
CSH_RXRCALIB CSH_RXPO [-AF7 fi CSITRXON
CSIH_RXNO o —
AE7 > Ccsi1_RX1_P
CSI_RXP1 [aEg 1 CSTT_RXLN
CSI_RXN1 —~
CSI_RXP2 -hoe = —
! i CSIT_RXZ_N
CSIH_RXN2 ADS - 7
ACY CSI_RX3 P
CSI1_RXP3 il CSIT_RX3_N
CsiRxNa A1 —

B12 AGY
x% RSVD_AB12 CSI2_RXCLKP [“3Gg%
RSVD_AB13 CSI2_RXCLKN [~=-X
3
AB14 | csi2 RXRCALIB CSi2_RXPO FAes
CSI2ZRXNO X
CSi2_RXP1 QS
CSl2_RXN1
CSi2_ RXP2 [-aos
CSl2_RXN2
csi2 RXP3 Faa
CSI2_RXN3
> Revo_ants CSI3 RXCLKP [Aar
RSVD_AA14 CSI3_RXCLKN
AB15 AF1
CSI3_RXRCALIB CSI3_RXPO ﬁ(x
CSI3_RXNO
CSI3_ RXP1 gy
CSI3_RXN1
Csi3 RXP2 Aoy
CSI3_RXN2
Csi3 RXP3 At
CSI3_RXN3
XJ722S5AAMW
BGA594_0d65_18X18mm
FCBGAS94

L23/GPIO0_1/DSI_CSI_OE/1v8

L22/GPI00_2/DSI_CSI_SELI1V8 )

Raspberry Pi Display/Camera Connector x4 Lane

VDD_IO_1V8

R77

10K )

1% TMUXB46ZECR nFBGA3S [~
DSBGA36 0d4 2 45x2 45x0_5mm C145 €150 (5| =
oF oo |-A1 2. 20F 100nF

10VXER | 10V,X5R DSICSI DO_N =g

LN . oD A2 co402 | co201 DSUCSLDON 2 55
— — 3
DSI0_TXCLK_P 3 DSI/CSI_D1_N 4
F3 | CLKAP K F6 DSI/CSI_CLK P DSICSDT_P 5
——————=———"{ CLKAN CLKP [ 6
CSI1_RXCLK_P F2 CLKN DSICSI_CLK_N 7
F1 | CLKBP  —o DSICST CIR_P 8
———————————{ CLK8N 9
DSIICSI_D2 N 10
DSI0_TX0_P E4 DSITCST_DZ_ P, "
E3 | DAIP — E6 _ DSICS| DO_P 12
— DAIN bip 00| DSI/CSI_D3 N 13
CSI1_RX0_P E2 DN DSTCSI_D3_F 14
SRR %
o omoror sucs soov B8 TERE 1
DSI0_TX1_P D4 [20] C22IGPIO1_25/CSI_GPIO2/3V3 ResgT % 18
DS IXTN b3 | DA L 19
—DSUTN D3 lpon T O\ ooe 28— DRESDLR VSYS V3 EXP [20]  D23/12C0_SCL/3V3 20

CSI1RX1 P D2 D2N [20]  B22/12C0_SDA/3V3 21 9%

RXTT Bi|DBP —o 2 55

DB2N cara 6 ]
=100nF MTFP65-822SWN-19A72  T|T
DSI0_TX2 P B4 | e 081681 02 10V, X5R FPC22_0d5_16_7x3_5¢3_95mm 90D @)
TOSUTZN B3|
TDSUTZN RS e T O\ b3 gg | D2 | €0201
CSl1_RX2 P c2 D3N -
TCSTRRN ¢8R —e -
—————————= DBaN
DSI0_TX3_P AL
3| DA4P —__ DSI/CS|_D3 P
————" paN D4P (g5
CSI1_RX3_P B2 DaN
“CSTRGN B |08 —e
————————— | DB ca
NC_1 54—
NC_2 [
OE:
L: Output enable

H: 10 pins High-Impedance

CLKA(P/N), Dn(P/N) = DAn(P/N)
LKB(P/N), Dn(P/N) = DBn(P/N)

Raspberry Pi Camera Connector x4 Lane

[13]  C1/MCU_GPIOO_15/CSI_GPIO1/3v3
[13] B1/MCU_GPIO0_16/CS|_GPIO213V3

VSYS_3V3_EXP

[16)
[16]

P22/12C2_SCLI3V3
P23/12C2_SDA/3V3

oy
T
opl =
CSI0_RX0 N 1Ig
TSI0_RX0_P g o0
CSI0_RX1_N 4
CSI0_RXT_P 5
6
CSI0_RXCLK_N 7
TSI0_RXCLK P, g
CSI0_RX2 N 10
CSI0_RX2_P "
12
CSI0_RX3_N 13
CTSI_RX3 P 1
— 35 15
16
Ro45 R RPLNC 1
R0201 %
19
20
21 2%
2 5

Lmze

10uF ‘L
10V, X5R 10V, X5R
€0603 €0201

= a1
MTFP65-8225WN-16A72 &
FPC22_0d5_16_7x3_5x3_95mm_90D &)

SH4
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SERDESO

26N USB 3.0 HUB
Note: ATB pins to SERDESO H
SERDES0_TX0_P H
be left unconnected - SERDES0_TX0_P [218 - gggg‘ Hgs";w >> USBC_SS_TX0P  [21] H
(VDDA_OP85_SERDES) B19  SERDESO_TXON == 373 || 2200F ;
c17 (VDDAZOP85_SERDES_C) ~ SERDESO_TXON CW‘ ‘W‘xﬁw P> USBCSSTXON  [21] |
X o6 | RSVD_C17 (VDDA_1P8_SERDES) H
| RSVD_D16 - A9 SERDESO RX0_P R260 R i
SERDES0_REXT E15 SERDES0_RX0_P = RO201 A < USBC_SSRX0OP [21] i
SERDES0_REXT A20 SERDES0_RX0_N == R262 OR i
SERDES0_RX0_N — RO20T 1% i< USBC_SS RXON  [21] i
A6 SERDESO REFCLK P TP35  Test Point '
SERDESO_REFCLKO_P S e Orpaoc_smp
A17 ) | N = P36 Test Point
SERDES0_REFCLKO_N P30C_SMD
XJ722S5AAMW
BGA594_0d65_18X18mm
FCBGAS94
U260 PCIe x4L Connector
Note: ATB pins to SERDES1 ;
SERDES1_TX0_P H
be left unconnected (VDDA_OP8S_SERDES) SERDES1_Tx0_p -2 — H ggg‘; Hée";m >> PCIEQ_TXOP  [26] i
0P85 ERDEST_TX0_N =00 i
D1a (VDDAOP85_SERDES_C)  seRDES1_Txo_N [A13—SERDESITXO o Hg%";s,‘ »>  PCIEQ_TXON  [26] ;
X B3] RSVD_D14 (VDDA_1P8_SERDES) ' H
%=~ RSVD_D13 cis. SERDES1_RX0_P R257 R i
SERDES1_REXT Fl14 SERDES1_RX0_P — T R0207 [ +——— PCIEO_RX0_P  [26] i
SERDES1_REXT C14 _ SERDES1 RXON =og= R256 0R ;
SERDES1_RXO_N ReaoT o K PCIEORXON  [26] i
B16. SERDES1_REFCLK_P R254 R SERDES1_REFCLK P_R R322 OR. i
SERDESREFOLO.P SERDES1_REFCLK_N 1= oas. o SERDES1_REFCLK_N_R Raag o >> Fs e el i
1 H= 1 i
SERDES1_REFCLKON 215 e & S & > PCIEOCLKN  [26] i
Layout Note: !
- R251 R255 Place OR inline resistors close to the PCIE connector.
499R > 49.9R Layout Note:
1% 1% Place 49.9R termination resistors closest as possible to the SoC breakout area
XJT22S5AAMW R0201 [ R0201
BGA594_0d65_18X18mm
FCBGA594 = =
https:/iwww.seeedstudio.com
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USBO_RCALIB

USB1_RCALIB

VDD_IQ_3v3
RGMII
22K
26l 1%
RGMII R0201
- N MDI00_mpio [FADZE. >> MDIOO_MDIO  [23]
(VDDSHV2)  3.3v MDIOO_MDC AC24, >> MDIOO_MDC  [23]
RGMII1_RDO 2323 RGMII1_RDO (23]
RGMII_RD1 [agsg RGMII_RD1  [23]
RGMII1_RD2 [agog RGMIIRD2  [23]
RGMII1_RD3 RGMII_RD3  [23]
RGMIlT_RX_CTL [Hho2 RGMII_RX_CTL  [23]
RGMI_RXC RGMIIRXC (23]
RGMI_TDO |4y RGMIl1_TDO 23]
RGMII_TD1 FaGos RGMII1_TD1 23]
RGMII1_TD2 [AFss RGMII1TD2  [23]
RGMII1_TD3 RGMII1TD3  [23]
RGMI1 TX_CTL [HAeas RGMIl1_TX_CTL (23]
RGMII1_TXC RGMIITXC 23]
XJ722S5AAMW
BGA594_0d65_18X18mm
FCBGAS94
U26P
USBO & USB1 USB0_DP
usao_op A48 T
- - (VDDA_CORE_USBO) AB5 USBO DM ==
(VDDA_1P8_USBO) USBO_DM =
(VDDA_3P3_USBO)
w7 USBO_VBUS_SOC
USBO_VBUS
A28 | UsBo_RCALIB 25
E18 USBO_DRWVBUS >>  E25/GPIO1_50/SD_PWR_EN/3V3 [26]
USB1_RCALIB 3.3y (VDDSHVO)
D17 UsB1_DP
USB1_DP = ™ X>> USBIHUBD P [21]
(VDDA_CORE_USB1) e Use1 om F—o—
(VDDA_1P8_USB1) USB1_DM . > USBI_HUB DN [21]
(VDDA_3P3_USB1)
F18 USB1_VBUS_SOC
USB1_VBUS
B27
USB1_DRWVBUS > USB1_DRVVBUS  [21]
3.3V (VDDSHVO)
3.3V (VDDSHVO)  PCIEO_CLKREQN F25—(( F25/PCIE_CLKREQN/3V3 126]
XJ722S5AAMW
BGA594_0d65_18X18mm
FCBGAS94

USB VBUS Resistor divider circuit

Note: Recommended VBUS circuit for USB connector. Supports 5V VBUS
VCC_IN_5V
USBO VBUS SOC __ Re9 16.5K R67 34K
R0201 % R0201 %
o
D10
R68 68V
10K sot23
1% BZX84C6VELTIG
RO201 ]
Note: Recommended VBUS circuit for embedded Hub
USB1 VBUS SOC __ Ro7s 9.09K 51 Ve -
R0402 %  USBIVBUS - [21]
Note: USB VBUS Resistor divider circuit.
R277
10K
1%
R0201
U2 VCC_IN_8V
7; GND N
3 [GND! 2] N6 } c4 c7 [ 48
7 ‘;25 N2 100uF 10uF 100nF USB2.0 Type C
10V.X5R | 10VX5R [ 10V,X5R USB2 0 TYPE C
TVSOS00DRVR ci210 | cosos | co201
WSON6_0d65_2x2x0_8mm B
S 4| A4BIIVBUS
v = B4 | oiBanvBUS
, R151 51K CCi A5
1 RO402 1% 85| S
R156 51K CC2 2
R0402 1%
A7 oN1
USBO_DM [ ]2 CuUSBOM —ra
)| 1 2 C_USBO I B7| DN
USBODP 4 | ey | 3 CUSBODP _ A6
 —
L9 90R 280mA £
12012 DLW21SNI00HQ2L g st
2l o 8 [ —
= D37 X B | SBU1 S2s3—1
&, EsDr22DMXR ¢ | SBU2 Shsa 1
= }Eaev B12 S5
o B7] AUBI2/GND S5 -5
g A12B1GND  S6 [——9
o
5 -

Ri4 OR
R0805 5%

C15__| [1nF
C1206 | [2KVXTR

/77
USB_TYPEC_EARTH
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OLDI |
U261 g
o= =
oLpl Ac N oLDI0_A0_P 15
N R OLDI0_AOP [aFss f OLDN_AUN 2 g
OLDI0_AON 3
(VDDA_1P8_OLDI) AG23 = OLDIO_AT P 4
OLDI0_A1P [AG5> f OLDI0_AT N 5
OLDI0_ATN - 6
AB21 A OLDI0_A2_P 7
OLDI0_A2P ABon il OLO_AZ N 8
OLDI0_A2N e 9
AG21 A OLDIO_A3_P 10
OLDI0_A3P G20 £ OLD0_A3 N n
OLDI0_A3N - Rk 12
AC21 A OLDI0_A4_P 13
OLDI0_A4P Ap57 f OLO0_A4_N 14 2
OLDIo_AdN ; s 0.5K-DX40PWB
AF18 a4 OLDIO_A5 P i fpe40_0d5_25_4x5_25x2mm
OLDI0_ASP [~AFTg £ ALl " )_0d5_25_4x5
OLDIO_ASN 4 T 18
AG18 Va4 OLDI0_A6_P 19
OLDI0_ABP (AG77 # OLDI_AS N 20
OLDI0_A6N - 21
A0 Va4 OLDI0_A7_P 22
OLDI0_ATP ["AgTg i OLOU A7 N 23
OLDI0_A7N ~ R 2
AE20 [T SoC_OLDI0_CLK0_P 4 13 OLDIO_CLKO_P 25
OLDI0_CLKOP g5y i GC_OLDI0_CLRO_N SAANS OLD-CIRO-N 26
OLDI0_CLKON - 1o~ 2 A
AE19 /{% SoC_OLDI0_CLK1_P OLDI0_CLK1_P. 28
Stbio-Cikin [2020 B oc_OTO0,_CTRTN SDMM0806H-2-900T OLDW _CIRT N »
- L4P_0_85x0_65mm »
[13] C4IMCU_GPIOO_11/BL_ENI3V3 32
;ézszisﬁgngm 4 [% 5 [20]  A23/ECAPO_IN_APWM_OUT/3V3 § BL PWM V3 33
ECboagas - emm PAANAS [13]  C3IMCU_GPICD_T2/MST RST/3v3 % 34
B l — ] A [14]  J22/GPICO_14/TP_INT/1V8 TCTSDAT TV 35
VN TZCT SCLTTVE TF SCL_1v6 3%
SDMMOBOGH-2-900T 37
L4P_0_85x0_65mm %8
w0 &
5|
ca24 ces
10uF 100nF
10VXSR | 10V.X5R
C0803 | Co201
VDD_I0_3v3
VDD_I0_1v8
Option 1: PCA9306DQER
R326 VDD_I0_1v8
200K ca17
1% U3 100nF
R0201  PCA9308DQER 10V,X5R
T22/GPIOD_22/12C1_EN/3V3 e cozon
/GPIOO_22/12C1_ENI R329 200K__DNP R328
RO201 1% VREF2  VREF1 2.49K
1%
EN
R0201
VDD_I0_3V3
C24/12C1_SCLI3V3 6 12C1_SCL/1v8
L2 scl
A22/12C1_SDA/3V3 5 4 4 12C1 SDAIVB
spa2 & spat
G E N E RAL IO - Rpu=2 49K/10K=2.49K*10K/(2.49K+10K)=2K
U26A 1
D23 -
General 10 12C0_SCL [ B35 D23/12C0_SCL/3V3 ~ [17)
- 12C0_SDA B22/12C0_SDA/3V3  [17] IIC voltage-level translator:
c24
(VDDSHVO) - 3.3v 12C1_SCL a5 C24/12C1_SCLI3V3  [24]
~ Option 1: TI_PCAI306DQER, f there are pull-up resistors on the OLDI LCD, must install U31
12C1_5DA A22/1201_SDA3VS  [24) As there are 10K pull-up on the OLDI LCD, so install U31 defaut,
sPlo oLk |20 SPI0_CLK D20EHRPI AVS (27] Option 2: TI_TCA9801DGKR, if there are no pull-up resistors or current source on the OLDI LCD, can install U7.
SPI0_CSO0 ‘32‘3 PI0-CST _A3V3 2]
SPI0_CS1 [EfgSPO D0 ¢ C20/EHRPWMO_B3V3  [27] 0 0 1w
SPI0_DO (75 = BiV3  [27] VDD_10 _3v3 VbD_lo_1ve
SPI0_D1 E20/GPIO1_19/RGMII_INT#3V3 (23]
cr2
UARTO0_TXD Eg F20/UARTO_TXD/3V3  [27] 1‘8\0/“;5'? 103";5R
UARTO RXD £33 F9UARTO RXDI3V3 _ (27] 0201 0201
UARTO_CTSN {51 E22ITIMER IOB/FAN_TACHI3V3  [27] o
UARTO_RTSN >> B21/GPIO1 23/RGMIF_RSTH3V3 23]
B23 ’
EXTINTN B2B/EXTINTN/3V3  [6] C24/12C1_SCLI3V3 2 12C1_SCL/V8
A22/12C1_SDA/3V: 12C1_SDA/1V:
EXT_ReFCLK1 2 A23/ECAPO_IN_APWM_OUT/3V3  [20] h22/i2C1_SDAISVS 3 | C1_SDN'TVE
R63 10K DNP 5 Review Note:
VDD_I0_3V3 EN =)
D22 -0 2 ‘The only requirements are that no external source of current
MCANO_TX a5 D22/GPIO1_24/CSI_GPIO1/3v3  [17] 5 « v
MGANG Tox |2 ;; oGP 2GS GPIONYS L7 6] TI2GPIO0 22261 ENAVS 3 . (pull-up esistor or current source) be on the B-pins of the TCA980x
MCASPO ACLKR R65 TCA9801DGKR
MCASPO_ACLKR [F2% = F24/UART1_TXDI3V3  [27] 1o Y5e0p8_0d85_3<3x1._tmm
MCASPO_AFSR =
Mcaspo_aFsR o2 CASPO AFS C27/UART1_RXD/3V3  [27] Roz0t =
MCASPO_AXRO F23IMCASPO_AXRO/3V3  [27] = Option 2: TCA9801DGKR
MCASPO_AXR1 B25/MCASPO_AXR1/3V3  [27] =
MCASPO_AXR2 A6/UART1_RTSni3V3  [27]
MCASPO_AXR3 A25/UARTI_CTSnI3V3  [27]
MeAsPo_ACLKX |22 D25/MCASPO_ACLKXI3V3  [27]
MeasPo_aFsx (222 C26IMCASPO_AFSX/3V3  [27]
XJT22S5ARMW "
BGASG: 005 teXémm https://www.seeedstudio.com
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6]

6,13,24,26]

uUsSB 3.0 HUB

VDD33:
Voltage: MIN=3V, TYP=:
Current: 3.0 host / 2 SS

VDD:
Voltage: MIN=0.99V, TYP=1.1V, MAX=1.26V
Current: 3.0 host / 4 SS Devices and Hub in U0: 778mA Max.

.3V, MAX=3.6V
Devices in U0 and 2 HS Devices: 99mA Max.

Date: Tuesday, April 30, 2024
7

VDD_1V4 VDD_IQ_3v3
120R. V1V1_VDDUSB V3\/37VDD33uSB FB31 ;)120R
L0603 2A L0603 2A
BLM18PG121SN1D C69 C80 C73 C76 C312 €308 CBS C3’H C307 C352 C34| C315 C339 C304 C35| CEOE BLM18PG121SN1D C‘HS
100nF 10uF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF
10V, X5R SN XSR] 10VASR | 0VoXSR | I0VAXGR | TOVAR | 10VXER | 10VoxsR | I0VAGR | 10V TOVNER | I0VoXSR | I0VaXsR | TOVAR | I0VXER | 10VoxsR | 10VAR | 100 | 10V xsR TovxeR
0201 C0402 | CO201 | C0201 | co201 | C0201 | C0201 | C0201 | C0201 | CO201 C0201 | co201 | C0201 | co201 | 0201 | C0201 | Co201 | C0201 | Co402
L = -4 L
B
= o (2 ; <@=  To TYPE-A CONN#1
[19] USB1_HUB_D_P 4 51| USB_DP_UP 88888888 2338 USB_DP_DN1 [ ¥ USB1DN1 D P [22
[19] USBT_HUB_D_N i USB_DM_UP 55555555 5888 USB_DM_DN1 ot USBIDNI DN  [22
A/ C_USBASSRXUPP 55 === 3 C_USB1_SSTX DN1P 14
[18] USBC_SS_RX0_P éé o S A ~USEASSRXUP N8| USB_SSTXP_UP USB_SSTXP_DN1 ﬁ‘umm%{ ;; USBI_SSTX DN1_P  [22]
[18] USBC_SS_RX0_N 0201 | [V XerR = = — USB_SSTXM_UP USB_SSTXM_DN1 USB1_SSTX_DN1_N  [22]
E o=
[18] USBC_SS_TX0_P +f 28 1 uss_ssrxp up USB_SSRXP_DN1 |5 7 USB1_SSRX DN1 P [22]
[18] USBC_SS_TXO0_N 7 USB_SSRXM_UP USB_SSRXM_DN1 v USB1_SSRX_DN1_N  [22]
USB1_HUB_VBUS 48 36
[19] USB1_VBUS e 20K — USB_VBUS PWRCTL1/BATEN1 e > PWRCTLBATENT  [22]
[19] USB1_DRVVBUS >>—I R239 10K I USB1_HUB_GANGED 42 | CanGeD e VERCUR1z X OVERCUR1z [22]
RO20T % - o= -
USB1_HUB_FULLPWRMGMT# 40 VA To TYPE-A CONN#1
Vdivider = 1.1 vV FULLPWRMGMTZISMBA1/SS_UP USB_DP_DN2 o ; USB1DN2 D P [22]
USB DM DN2 USBIDN2 DN [22]
C USB1_SSTX DN2_P
38 USB_SSTXP_DN2 88;31 10V, )?gR T309 220nF USB1_SSTX_DN2_P 22
)W SCL/SMBCLK USB_¢ SSTXM DN2 = 0201 7OV X5R USB1_SSTX_DN2_N 22
VDD 10 3V3 %= SDA/SMBDAT '
- 39 USB_SSRXP_DN2 é USB1_SSRX DN2 P [22]
VDD 10 3V3 X—>— SMBUSZ/SS_SUSPEND USB_SSRXM_DN2 USB1_SSRX_DN2 N [22]
- USB1_HUB_AUTOEN#
VbD10.3v8 45 AUTOEN2z/HS_SUSPEND PWRCTL2/BATEN2 %X
USB1_HUB_PWRCTR_POL 41 PWRCTL_POL VERCUR2z [——X
. ~
o i USB1 HUB TEST w0 . o= To TYPE-A CONN#2
1% 1% TEST USB_DP_DN3 18 181 USB1_DN3_D_P 22
R0201 R0201 R218 953K USB1_HUB R1 64 | sp re UsB_DM_DN3 N —— USBIDN3 DN [22]
% | 19 C_USB1_SSTX_DN3 P
1 8 oNe = Rowe E USB_SSTXP_DN3 |50 83%1 oA Cas 220nF. ;; e SSTX DNar 2
N21/GPIO0_32/USB_RST#/3V3 A 4 = GRSTz 50 USB_SSTXM_DN3 Co207 1 10V X% USB1_SSTX DN3 N [22]
GRSTz N> "
E27/RESETSTATz/3V3 2 Z u2s USB_SSRXP_DN3 gg ‘v“ USB1_SSRX_DN3_P 22
R201 O SN74LVC1G08DCKR USB_SSRXM_DN3 2 USB1_SSRX_DN3_N 22)
'E/EK DCK5_2P15X1P4 PWRCTL3/BATEN3 %X
R0201 OVERCUR3z [— X
DN = C316 || 27oF USBILHUBX 62 To TYPE-A CONN#2
— 25v.Pg 4 v‘ UsB_DP_DNd o ; USB1_DN4_I [22]
N USB_DM_DN4 . USB1_DN4 Dt [22)
X2 R220 C_USB1_SSTX DN4 P €333 220nF
28MHz 18pF M USB_SSTXP DNd "USBT_SSTX DNZ N Gop01 | [10V.X5R 336 2200 user_SSTX DN4.P - [22)
X4-SMD-3_2X2_5X1_OMM (| 5% USB_SSTXM_DN4 CoeT oV ReR USB1_SSTX DN4 N [22]
20ppm, 18pF T_l RO201 USB_SSRXP_DN4 USB1_SSRX DN4 P [22]
USB1_HUB_XO 61 USB_¢ SSRXM DN4 USB1_SSRX_DN4_N 22
|_27oF N| ml xo 32
2 PWRCTL4/BATEN4 [35—X
60 43
[25v.NPO 4L 2 ne 2 OVERCURdz [-—X
= TUSBBO4TRGCR N
qfn64_0d5_9x9x1mm @ Review Note:
- The Pin OVERCUR*z can be left if power is not i
VDD_IQ_3v3
NOTE
#1 USB1_HUB_AUTOEN#
#2 USB1_HUB_PWRCTR_POL
#3 USB1_HUB_FULLPWRMGMT#
#4 USB1_HUB_GANGED
USB1_HUB_TEST
R238 R236 R235 R237 R2dl NOTE:
ax b ax b x #1 Automatic Charge Mode Disabled
Rowi [ Rozot [ Roaot [ R01 [ RO20T 42 PWRCTL Polarity is Active High
#3 Power Switching and Overcurrent Inputs Supported
#4 Individual Power Control Enabled
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VBUS_5V0_TYPEA  J21
UBF30-D2112
121 USB1 DN2 DN USB3 0 2d0 17 5x1 49mm_slot
[21] USB1_DN2.D_P T USB1 DN2.D N 18- veus 1
L2012 DLWZTSNGOOHQ2L T_USBT DNZD P 2| O Tlusez
13| OP_
250 280mA T_USB1_SSRX_DN2 N e Tag 1 2
1 -
[21] USBI_SSRXDN2N <4 g s i 2 »
[21] USBISSRXDN2 P ((— 4 1o~~~ {3 6 | Joss B2
_SSRX_DN2.f T_USB1_SSTX DN2 N 7
12012 DLWZTSNG00HQ2L — T USBT_SSTX DNZP B
126 90R 280mA USB3_TYPE_A_TOP
[21] USB1_SSTX_DN2_N 1 £ £ £
4 3 Tl ol Fio| Fio| o
[21] USB1_SSTX_DN2_P 2 E E
12012 DLWZTSNG00HQ2L & & &
b b b
8 8 8 D32
pd ESD122DMXR 2 ESD122DMXR 2 ESD122DMXR
R R g 36V
L27_90R 280mA
[21] USBIDNI DN < USB3_TYPE_A_BOTTOM
211 UsBIDN1 D P <) 1 2 B_USB1_DN1_D_N ; VBUS_0
L2012 DLW21SNS00HQ2L B_USBT_DNT_D_P 3 SH Juss2
47| OP 19
18 90R 260mh B USB1_SSRX DN1_N e
2 5 20
[21] USB1_SSRXDN1N < 5-USET SSRXDNT P G TAB 4
4 3 7
[21] USB1_SSRX DN1 P (K— 41 3 I B_USB1_SSTX DN1_N - uses
12012 DLW21SNS00HQ2L B U DNTP 9
125 90R 280mA /
[21] USB1_SSTX_DN1_N 2 H H H
JARR s = = K B
[21] USB1_SSTX_DN1_P ;; ;; ;; €237 | [4nE
12012 DLW21SNS00HQ2L 8 g g C1206 | [2KV.XTR
b b b
8 8 D: 8 D31
pd ESD122DMXR 2 ESD122DMXR 2 ESD122DMXR USB_TYPEA1 EARTH
2 | sev 2 | sev 2 36V - -
VBUS_5VO_TYPEA  J20
UBF30-D2112
[21] USB1_DN4 DN Wﬂ*gmm,m
10
[21] USB1_DN4 D_P T USB1 DN4 D N 11 VBUS_1
12012 DLW2TSNS00HQ2L TUSBT DN D_P 2| DN TJusee
— 131 oND
2208 200mA T_USB1_SSRX DN4 N o a8 1 2
1 2 _USB1_SSRX DN ! 4 -
[21] USB1_SSRX DN4 N < A —_— B o 2 12
[21] USB1_SSRXDN4 P (K- 4len~A 3 ] T USB1 SSTX DNA N — 18 usss
12012 DLW21SNS00HQ2L o 1USET_SSTX DN P 8
120 90R 280mA USB3_TYPE_A TOP
1 2 £ £ £
[21] USB1_SSTX DN4_N SAANS £ £ £
4 Sl ol S| o Fo| o
[21] USB1_SSTX_DN4_P L < K <
12012 DLWZTSNG00HQ2L &’5‘}{ }E @}E }E &
b b b
3 D28 3 D29 3 D26
b ESD122DMXR ) ESD122DMXR ) ESD122DMXR
2 | ssv 2 | ssv 2 36V

21

21

21]
21]

[21] USB1_DN3 DN

[21] USB1_DN3 D_P

USB1_SSRX_DN3 N <

USB1_SSRX_DN3_ P <¢-

L2012 DLW2TSN900HQ2L

USB3_TYPE_A_BOTTOM

USB1_SSTX_DN3_N

USB1_SSTX_DN3_P

1
B USB1_DN3 D N 27 VBUS_0
B_USBT_DN3 D P 3| DNO Juse2
3] 0P 0 19
124 90R 280mA GND TAB3
B_USB1_SSRX_DN3_N 20
SN BT e RX_N_0 TAB 4
4o~~~ |3
B_USB1_SSTX_DN3_N g | UsBa
L2012 DLW21SN900HQ2L U CDN3_ P —g
19 90R 280mA /
2 £ £ £
ole o o o Roags 55
< < < €360 | [1nF
L2012 DLW21SN900HQ2L. m‘}E }E %}E }E %}E C1206 | [2KV.XTR
d d d
3 2 2 D25
pd ESD122DMXR 2 ESD122DMXR 2 ESD122DMXR USB_TYPEA2_EARTH
2 | asv 2 | ssv 2 36V - -
g g g

USB 3.0 DUAL TYPE-A

VBUS_5V0_TYPEA

VEC_IN SV
VDD_I0_3v3
utt
R110 TPS2561DRCR
100K vsont0_05 3x3ximm
% 2 9
ot 3 N1 ouTt |5
K IN2 ouT2 X
[21]  OVERCUR1z 19| FAULTT
X—— FAULTZ
[21] PWRCTL1/BATEN1 ‘; NS o ;
*—en2 & & wm

R99

1%
R0201

“H__‘,\a,\,_<

TPS2561_ILIM

b C404 can b+ cd02 c408
T~ 00nF  T~150uF 100nF
10V, Tantalum | 10V.X5R 10V, Tantalum | 10V.XSR
AVX_C €0201 WX_C €0201
R109
20K
1%
R0201

Ilimit is set to 2800mA
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GB ETHERNET

J19
LPJGO926HENLS4R
145 20

PHY_TD_A M 2
u29 PHY_TD_B_P
TP34 TP31 A42% PHY_TD B M 6
Test Point Test Point 3
TP30C_SMD TP30C_SMD VDDA2PS5; PHY TDAP 1 |om nei | 10 PHY.TD.AP
- =; =2. =2. PAY TDAM 2 [cow ne2 [g PHY_TD_C_P 7
o PHY VDDA 25 mg 2 %‘7];’)"\;\ TYP=2.5V, MAX=2.625V/ i
2 PHY TD B P 4 | cus 2 Nes | 7 PHY.TD B P PHY_TD_C_M 8
PHY_VDDIO_3v3 | PHY_VDD_1V1 PAY TDB M 5 | ona Nea [6 5
3
5] VDD1PO!
2 MIN=0.95V, TYP=1V, MAX=1.155V AAAA PHY_TD_D_P 9
I Imax=108mA PHY TD D M 10
oNDt [ ] ono2
ogls| o elslsd TPDAEOSUOGDOAR
23% Q2 ®lo ©[&|®[S ) | 557 TRO_TAP 1
588 :£E§ 5§ S5 uson10_0d5_2d5x1x0dsmm TR TR 7] Vel
R* Should close to MPU. 29 D BB t=3-3-3 13
o e 10 z geg £f gf it T Ve
gl Raxii-Tor 27 T8 >>> 35 33 288 1 L ALRLES Ve
{19} RGMII1_TD2 2 K’S; gg g¢ 555 TTDD 2 PHY_TDAM C403 42208 1100V
[19] RGMINTTD3 25 X == == Y30 100nF e
TX D3 4 PHY TD B P 50V, X7R
(9] RGMIN_TXC ) 25%1 ?3 o 2y 67X oLk Toms P D EM 100 ohms differential AZAA C0603 roen Yetow
a % C X 4+750m
a7 7 PHY_TD_C_P trace impedance. PHY TDCP 1 |cm nei | 10 PHY.TDCP
[19] RGMIM_TX_CTL TX_CTRL TDP.Clg T PAY TDC M2 [ o nez [ SHIELD_1
TOM —= —= I
R289 O0R _RX_DO 33 10 D, PHY TD D P 4 | cH3 ZKNCS 7 PHY TD D P § 1T + _— B
Hg} RMilt_RD0 B2 = 33 Rx DO TD_P.D (1 o PRV TD D M5 [ ome N4 R To000F 126 g &g o
e RemRe Ro82 R T 35 ;;’S; TD_M HIELD_2 ] o > >
[19] RGMITRDS Q—R2I6 AN~ OR RXDS 736 | 82 IV V VY o o o o
L PHY_VDDIO_3V3 ETH_EARTH El I @
R305 OR RX CLK 32 47 __PHY_LEDO 1t
R 2] PR
[19] RGMIIN_RXC  K—Rgoor s RX_CLK DP83867 LED.0 74 GND1 GND2
R271 OR RXCTRL 38 45 PRY_[EDZ TPDAEOSUOGDOAR PHY LED2  Ri21 470R = =
[19] RGMII1_RX_CTL ROZ0T s RX_CTRL ETHERNET PHY LED 2 Ro75 ) @) R0402 5%
R* Should close to PHY. 22K uson10_0d5_2d5x1x0dsmm
[19] MDIO0_MDC 16 v RBIAS PHY_RBIAS _R100 11K “‘ 1% PHY_LEDO R120 470R
18] MDIOO_MDIO > R0402 h R0201 R0402 5%
9] MDIO 43 RGMII1_RST# PHY_LED1 R119 470R__DNP
RESET# RO407 %
i 20 1 44 LEDO: Link
H H E20/GPIO1_19/RGMII1_INT#/3V3 20]
i x?t JTAG_CLK i INT#/PWDN# 120 LED1: Link 1000BT
| Topmecmbet | xS umo o | LEo2 ACT
I %= JTAG_TDO | 18 PHY CLK OUT _ ~TP33 Test Point c406 20F_DNP ¢ g
i 2 i CLK_OuT 4(>TPEOC SMD G207 [Z5VNFD A10/MCU_OBSCLKO/3V3  [13]
{ XN JTAG_TMS | L
15 PHY XI C405 || 27pF Note:
PHY address set to 0X00 ~ PHY_GPIO0 39 | Gpio o o €020 1125v,NPO ]
- [} 14 PHY XOR R310 OR__PHY_XO 1. If an external clock source is used, XO should be left floating. TR1_TAP 1 2 TRO_TAP
GPIO_1 o xo R0207 % hi ' ’
3 2. For a 3.3-V clock source, a capacitor divider is recommended
H , 3
1 s the CD1 and CD2 capacitors used are recommended to be 27 pF. TR3_TAP 31, Py TR2 TAP
DP83867CRRGZR 2 :] [25MHz 18pF a7
qfn48_0d5_7x7mm 4_smd_2_0x1_6mm Header 2x2 2.54mm
— header2x2_2_54
= o &
B A PoE HEADER
€0201 |[25V,NPO c216 €228
F 100nF
R [ 10VX5R
VDD_IQ_3v3 PHY.) VDD‘O 3v3 0201
MAX: 50mA =
FB_ A12R
BLAEPO 12N 1D cree cer lcm Lcws
PHY_VDDIO_3V3 PHY_VDDIO_3V3 PHY_VDDIO_3V3 PHY_VDDIO_3V3 1uF 100nF
’\UVXSR 15VX7R 10V, X5R 10V, X5R
C0603 | C0201 | cos02 _| cozo1
R114 R115 . )
5.76K 5.76K R270
1% 1% 5.76K c227 C205
R0402 R0402 1% { 1uF 100nF
DNP DNP R0402 i Layout Note: 10V.XER | 10V.X5R
PHY_LEDO PHY_LED1 RX_CTRL PHY_GPIOO i C0402 0201
PHYTEDZ 1 PHY-GPIOT H . = =
| Place 1uF and 0.1uF decoupling capacitors as close as possible to = -
Ri17 . i component VDD pins, placing the 0.1uF capacitor closest to the pin.
249K 249K R274 H
1% 1% 1% 249K
R0201 R0201 1%
DNP DNP R0201 C198 C199
uF 100nF
= = — = = = 10V.X5R | 10V.X5R
VDD _2V5 PHY_VDDA 2V5 Co402 _| co201
LED_0: MODE 1 LED1 & LED2: MODE1 Autoneg enable. For Disabling RGMII Clock Skew RX[0:2]=[000] MAX: 137mA = =
Mirror Enable=[0] RGMII Clock Skew TX[0:2]=[000] R270=2.49K, R274=N| Foat A1
For Enabling Mount R114, R117  ANEG_SEL(Auto-negotiation)=[0] l L
BLM18PG121SN1D _| C185 c192 c220 c217
PHY_LEDI[0:2] CANT CONFIGURE IN MODE4 100F 10nF ToF 100nF
6.3VX5R | 16V.X7TR 10V, X5R 10V,X5R
C0402 C0201 C0402 C0201
c207 c203
1uF 100nF
VDD_IO_3v3 10V, X5R 10V,X5R
VDD_IO_3v3 C0402 C0201
VDD_1v4 PHY_VDD_1V1 cio7 Cc196
R263 R269 uF 100nF
10K 10K 10V.X5R | 10V.X5R
% 1% 10603 ¢/ 2A C0402 _|_co201
RO201 RO201 BLM18PG121SN1D ot = =
DNP
i 6 3V X5R ’\GV XTR |
113 D27IPORZ_OUTI3V3 RGMII1_RST# coa02 | Co201 c200 ca
. 2 1uF 100nF
[20]  B21/GPIO1_23/RGMII1_RST#/3V3 B Z u27 10V.X5R 10V, X5R
© SN74LVC1GOBDCKR C0402 C0201
R261 DCK5_2P15X1P4
10K
1%
RO201 = c226 c225 https://www.seeedstudio.com
DNP 1uF 100ni
10V, X5R 10V, X5R Title:
= coatz_| Coz01 " BeagleY-Al
) ) Size: | Document Number: Rov:
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RGB888 to HDMI

VDD_I0_3v3

Option 1: VDD_1V2 = VLDO2_1V2, from LDO2 of PMIC TPS6521910.
Option 2: VDD_1V2 = VDD_LDO_1V2, from external LDO U4.

DNP

“H_\N;

R160 0603
47K LRB520S-30T1G
VDD_I0_3V3 L4P_0_85x0_65mm 5%
L6 9R
TX2P R164
P D16 30V sod_523 DNP 22K
RI70 TX2M 4l e~ |3 1 2 % %
22K RO201 [ R0201
1% 5 oR LRB520S-30T1G
R0201 U20 TX1P 2 HDMI_HPD
lw\/\/\/\/ l
s HDMI_TX2
[20]  C24/12C1_SCL3V3 PCSCL e |2 TXIM 4| o~vvvn |3 .
[20] A22/12C1_SDA/3V3 EIOR PCSDA TX2M T wR HoMLTXz-
[13]  DBIMCU_GPIOD_14/HDMI_INTn/3v3 RS INT TXIP g; TX0P L R - T
SYSRSTN XM TXOM 4 [ — ] 3 ‘ HOMIL TX1-
R294 3R PCLK 51 2 FDMITX0x 2
(16} vouTo_PCLK PCLK Ten e R ‘ o T MTHD54-919000-02823
183 33R 61 _ 1 2 - - hdmi19p_0d4_6_5x7_95x2_9mm
19 o oo o el T B
16] VOUTO_DATA2 128 2R D2 XM 2 XM 4 i 2 HOMI_TXC- N
AT 188 3R o Blue cec 17 R169 33 e e e
16] VOUTO_DATAS 150, 2= D5 1 Ro201 % HOMI DSCL .0t
16] VOUTO_DATA6 i 3R D6 DDCSCL [ FOMT SO =
16] VOUTO_DATA7 o4 TR o7 — DDCSDA DY+ o
16]  VOUTO_DATA8 o - D8 — = B
16]  VOUTO_DATA9 o= 3R D9 N HDMI_HPD v
6]  VOUTO_DATA10 e SR D10 HPD 50— RexT
16] VOUTO_DATA11 Ro15 R D11 Green REXT GND
16] VOUTO_DATA12 Rt e D12 - RiS o 2%
6] VOUTO_DATA13 s - D13 6 s of o of o o =
16] VOUTO_DATA14 == | D14 ty 13 g «
16] VOUTO_DATA15 Raiz IR pis — K 1% z g X b® z 2
e VoUTo DATAI R211 33R RS- 1% RO402 5 Yo S A& 55V 5Woi9 Wo17 Yois 23
& VoUTo DATALY R210 33R oS RO402 S A55v 2T po4o2 2 A 55V & 55V A 55
1o VoUTe DaTALs R209 33R S = VDD_I0_3v3 2 T poso2 b @ T D040 | D0402 | D0402
16] VOUTO_DATA19 i e D19 N o1 o | 57 o | - - N 77
16] VOUTO_DATA20 R207 33R 2 D20 fed oVDD33 5 & s HDMI_EARTH
18] vOUTO DATAZY o0e o 22 021 c290 ca81 c280 car2 = =
16] VOUTO_DATA22 D22 vcess =
VU DATaa R204 3R 023 _ 1000F =—=100nF =—100nF 10uF
| 023 Jp— 10V.XSR | 10V.X5R [ 10V.X5R 10V, X8R
Ri72 33R  HSYNC 63 c0201 | co201 | co201 o603
{12} xgﬂg{gmg RI71 33R__VSYNC 64 sgmg 1 = VDD_1v2
[16] VOUTO_DE R1S1 33R__DE 82 | pe WDD12 8 |2 - VDD_1v2
woors a8 54 VDD_1V2, Imax=55.46mA
VbD12.35 756 HDMI_AVCC FB10
R161 33R x 10402
[16] P27/MCASP1_ACLKX/3V3 RN
R166 33R DNP 7 2 DVDD12 FB5_ /) 120R 301 c291 c282 co78 co73
] “ﬁ‘;{"Uﬁ‘z?,nfélsiﬁégi% R0201 5% oLk bvbp12 L0402 / 1.3A 100nF = —100nF ==100nF —10uF 10uF
B RN A A ! avcens 12 Aveet2 FB4_ ) 120R 10VXSR | 10V.XER | 10V.XSR | 6.3V.X5R 6.3V X5R
(el / AXRO/ 120 veer2 L0402 %1% Co201 | Co201 | Co201 | Co402 C0402
18 PVCC12 FB1 120R
ggg/spw puecrz L0402 V/13A
oo 1 - ovop =
31 . o [ c288 c285 ca9 ca cas cag cst c53 55
RI159 0 R158 0 R162 ENTES 2 OVDD_34 100nF 10UF  =10nF  S—1000F = —10uF  —100nF = —10uF 1000F =—10uF
0R 0R 0R ° 10VX5R | 6.3V.X5R| 16V.X7R | 10V.X6R | 6.3V.X5R| 10V.X5R | 6.3V,X5R 10V.X5R | 6.3V,X5R
1% 1% 1% R198 IT66122FNICX Co201 | Co402 | Co201 | CO201 | C0402 | Co201 | Co402 C0201 | co402
R0201 [ RO201 | R0201 10K qfn64_0d5_9x9mm
1% QFN-B4
= = = R0201 =
= B VDD_I0_3v3
21
Imax=0.25mA
c23 HOMLTX2+ 1 | om A22%x |, 10 HDMITX2r
10uF FOMTTX2 2 [onz N2 9 FDMITX2-
10V,X5R
C0603 HOMLTX1+ 4 | oug 7 HDMLTXI+
ADMITXT— 5 | oms Net [6 TR
GaND1 oND2
- | TPDAEOBUOGDQAR
uson10_0d5_2d5x1x0dsmm
ute
HOMLTX0+ 1 | o A43 10 HDMILTX0+
= ADMITX0 2 [ oz 9 LTX0-
12C 7-bit device address: 0x98 HDMI_TXC+ 4| cus 7 HDMI_TXC+
FOWI TXC-— 5 [ o 6 HDWITXC-
VDD_I0_3V3 AAd
4 DNP VLDO2_1v2 VDD 1v2 VDD_I0_3v3
TLV75512PDBVR onD1 onp2
VDD_I0_3V3 0T235 VDD_LDO_1v2 FB28 120R - | TPDAEOSUOSDQAR
T L0402 1.3A
5 FB29 120R_DNP. RS5 RS7 uson10_0d5_2dsx 1x0dsmm
L0402 U/ 1.3A 10K 10K
c19 4 _FB1V2 R35 c20 c21 1% 1%
uF DNP 2.20F 100nF R0201 R0201 =
10V, X8R 1% OVXSR =10V, X5R NP
Co402 RO201 | C0402 C0201 ™8
onp v o v e Point [13]  B2IMCU_GPIOO_13/HDMI_RSTn3v3  »>— HOMI_RSTn
= — — TP40C_SMD (61321,26]  E27/RESETSTATZAV3  Y>—f 2 S e
RM ) R54 © SN74LVC1G08DCKR
DNP Review Note: DCK5_2P15X1P4
1% 1%
R0201 HDMI: VDD_1V2, Imax=55.46mA R0201
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4
4
4

14

VDD_I0_1v8 VBD_1V8_WIFI e
WiFi Module
L0603 2A
Modu - Voltage Current BLM18PG121SN1D. cozeg
ule ower u
6.3V X5R VDD_1V8_WIFI
MIN TYP | MAX | Peak current C0402
VBAT 29V | 3.7V | 4.8V | 850mA (with 30% margin)
WL1835
Vio 1.62v| 1.8V | 1.95V| TBD K27/GPIO0_3/BT ENIV8  [14]
. L27/GPIO0_4/WLAN_ENAVS  [14] DIR=L: B data to A bus
BM3301 VBAT 3V 3.3V | 3.6V | 340mA g -] 8 -] DIR=H: A data to B bus
DB
R
oty ,
=303 LOW_CLK/1Ve
vio 1.62v| 1.8V | 1.98v| 185mA oBo8 SLOW_CLK/1V8 _c1 o lc2 & Fi2WKUP GLKOUTOAVS (1]
SEREE B2 Ri5s R
&
GND DR R0207 1%
SN74LVC1T45YZPR
VDD_3V3_WIFI
VDD_l0 3v3 E—— BGAGC50P2X3_89X139X50
FB18 120R ol
10603 é 2A I VDD_1V8_WIFI
BLM18PG121SN1D C276 c277 D\ ] 0sc1 T
10uF 100nF Fl WIFI_EXT_32K 3 4 VDD_1V8_WIFI_OSC FB16 120R__DNP.
10VX5R | 10V,X5R ] . _ CLK VoD 10402 13A
€0603 €0201 = | = = \“‘ 2 o en L OSC.ENRu6 10 C241  BLM15PD121SN1D
i 5| 2 | R0207 1% 1000F
= 32.768kHz DN 10V, X5R
X4-SMD-2_5X2_0X1_OMM €0201
o ¢ 9 3 9 of 5 o g 8 5 g 43 s TesrL2273 8TKQVA _Low
[
2552223888222 %§¢2¢22
& 880000 000 o oo 0 5
E &k & x5 U.FL-R-SMT-1(10)
5 S & 2 | UFL3P-SMD-2_6X2_6X1_OMM  ANT1
. 49 ] 2 Co44_|| 10pF 1
\\}7 GND g ¢ g 2G4_ANT1_WB ~ C0402 1[50VNFO o J
M2TIUARTS_CTS1V8 ((—RiTE: e 01 g1 _Hel RTS ono 2 2 5w 2 L5 D13 7
o - z z
BT_HCI_CTS = =
I R e E—— i 61 HelcTs onp 22 I g 0m g mn 0 E0BOADPYR — Antenna
L21/UARTG_RXD/1V8 s g ATH % 52 | o1 HELTX oo 22 % DDNP 2 Jowe D0402
o e 3 3
BT_HCI_RX = = |
M26/UART6_TXD/1VE ) 25231 ?;ﬂ 531 &7 1ol Rx ono 2 —= — —
54 27 WL TX \L P B - -
| GND GPIO_1 = P35 Soatpeint
' H WL_RX T
55 GND GPIO_2 26 T;:goc geNS‘lDPmnl
Test Point  TP1 BT_AUD_IN 56 25 GPIO 4 TP1_Test Point
TP30C_SMD BTAUDIN GPIO_4 Oreaoc_svo
BT_AUD_OUT 57 24
Te?lPZ%\g( SMTSZ‘O ! - BT_AUD_OUT GND WiFi Module:
Test Point _ TP1 BT_AUD_FSYNC 58 | 6T AUD FSYNC onp 2 “‘ Option 1: U16=TI_WL1835MOD, both antenna J5 and J6 can be used.
TP30C_SMD _AUD ute 1
59 BM3301 Module-1313 2 Option 2: U16=BeagleBone_BM3301 Module-1313, only antenna J5 can be used, because the Pin18 of BM3301 module is NC.
\\}7 GND RESERVED2 [=5—X
E-13_4X13_3-N100_0_75-TOP
BT_AUD_CLK 1 T T
e e b 801 g7 AuD_cLk 13.413.4mm RESERVEDT [21—x
et ‘\\}761 GND onp 22
% 1% 62 19 ) UFLR-SMT-1(10) DNP
R0201 * RESERVED3 GND i USFL3P-SMD-2_6X2_6X1_OMM
DNP 63 18 C245 || 100F _DNP 1
GND 2G4 ANT2 W ~ C0402 | [50VNPO o N
= 64 17 2 7 2
- GND GND ‘“\ 2 Tenn 2 ey D14 3
b 300mA b 300mA TPD1EOBO4DPYR
8o = 5 I A :
I Gar | GNO N e c— 2 g one
[ Gai| [es 1 g g
ggi GND GND gg = =
G5 | GND GND 57—
I G26 | GND GND g1
G26 G8
t—Gz7| GND GND g1
t—Gz5| GND GND 5101
—Gog | GND GND
—G30 | GND GND
—Ga31 | GND GND
t—G37] GND GND
t—G35] GND o « GND
Gaa | GND 3 3 8 &5 8 8 GND
G35 | GND o o o o o o § GND
t— a3 | GND 2 2 333 a o GND
G36 - o o ] B
+—=% oo 058509 484056885 oo GND
Z o a oo o z2 2 2 2 4 o2 z z
06 6 6 6 2086 2 0 2 22 2 200 VD0 1ve
o] o o] o] of N @ of of o of of of of e
o2 Y 2 { i 0 R13 R4 Q R2B Q R33 Q R3B . R290 @ R42
= = | = = | wu is required in order |
& & & & WL_IRQ: 10K dinorder | > 10K 0K Q10K > 10K o 10K 0 10K @ 10K
| toget the device in debug mode | < 1% 1% 1% 1% 1% S 1% 1%
L H R0201 R0201 R0201 R0201 R0201 R0201 R0201
DNP DNP
WL_IRQ 15 )
Ros5T o L26/GPIO0_S/WLAN_IRQ/VE  [14]
WL_SDIO_D3 R19 R
g% s o o ° 7 o — RO o > J27/MMC2_DAT3/1V8  [14]
EERBERES SDIO, Eggm ?5 > H27IMMC2_DAT211V8  [14]
Q_9Q_9_9 o
P -E -] WL_SDIO_D1
EFESESES — et s > G27IMMC2_DAT1AVE  [14]
b WL SDIO DO R25 R
% 3 % % e Rog0T o > G26/MMC2_DATOMVS  [14]
e e e e 3
WL_SDIO_CLK 291 R . §
Ra0T s H26/MMC2_CLKAVE  [14]
WL_SDIO_CMD
= ;é;m . F27/MMC2_CMD/AVS  [14]
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Micro SD CARD INTERFACE

VDD_I0_3v3 VDD_I0_3v3

cs Load Switch

E25/GPIO1_50/SD_PWR_EN/3V3 )

R18
R0207

J23IMMC1_DAT2/ADJ
H25/MMC1_DAT3/ADJ
H22/MMC1_CMD/ADJ

H24/MMC1_CLK/ADJ

H23/MMC1_DATO/ADJ
H20/MMC1_DAT1/ADJ

[
13

12C 7-bit device address: 0x50 (0b1010000) VDD_I0_33
uiz
[613.27]  BIWKUP_I2C0_SCLIV3 MscL vee P4 S
[6.13.27]  D11MWKUP_I2C0_SDA3V3  <O>————> sDA 10V X5R
s o201
5

Place ESD near SD Card Connector.

22uF
10V,X5R ut
C0805 TPS22918DBVR
= 3 6
) 1 6 VDD SD 33
Vvout
4 PWR_EN 3 4 c1
2 cr 22uF
Z u2 2 qop 8 10V.X5R
© SN74LVC1GOBDCKR z Qoo Ca1s Co805
| DCK5_2P15X1P4 © 1200F =
o 50V X7R
C0201
= DNP
VDD_MMC1
VDD_MMC1 power is from PMIC L VDD_IO_3V3
c2
T | uSD Card € t
R6 R8 R9 R12 R21 10V, X5R R10
47K 47K 47K 47K 47K C0201 u ar onnec or 10K
5% 5% 5% 5% 5% = 1%
R0201 R0201 R0201 R0201 RO201 RO201
J1
SD_DAT2
;g s D DAT, DAT2 o swa
ROZ0T 1% CD/DAT3 sw_B
CMD
SD_CLK 5| VoD
A - si01 |55 ¢
R11 o SDDATO [ 7] \éiiﬁ g:gg S3 [ A4
R23 D_DATT 8 i sS4 A6
RO201 % DATi _MicroSD sips 2 “T* Doso2
o o o o o o 040310811 ¢
« @ « « « « 5d-1040310811 = I
z z z z z z i
syor Yo Yo Yo 3Yor P04 =
SV I3V TV TV TRV I 36V
@ 71" pos02 @ " D402 2 71" Dod02 2 [ D0402 2 " D0402 2 7T" D0402
b b I u b b
o~ I o~ o | o | o~
e e e e e e
& & & & & &

PCle CONNECTOR

13]

CSIMCU_GPIO0_8/PCIE_PWR_EN/3V3

BB/MCU_GPIO0_5/PCIE_DET_WAKE/3V3

[19]
[13]  B4/MCU_GPIOO_6/PCIE_RST/3V3 )

Ve IN v
C239 C238
100F 100nF
10V.XER | 10V.X5R dd =
0603 o201 Iz
o
1 EE]
(18] PCIEO_CLK P
(18] PCIEO_CLK N
[18]  PCIEQ_RX0_P ; s
118]  PCIEORXON MTFPG5-816SWN-19A72
18] PCIEQ_TX0_P FPC16_0d5_13_7x3_5%3_95mm_90D.
(18] PCIEO_TX0_N
i
25/PCIE_CLKREQN/3V3 E} z
L
R141 T
2/F
bl

VDD_I0_3v3

BOARD ID EEPROM 4Kbit

wp

FT24C32AELRT
Pin to Pin: s0t23-5
BeagleBone Al-64:  4Kbit, Microchip, 24FCO4HT-I/OT.
32Kbit, FMD, FT24C32A-ELRT.
BeagleBone Black: 32Kbit, Microchip, 24LC32AT-I/OT.
32Kbit, FMD, FT24C32A-ELRT.

R182
10K
1%
R0201
EEPROUIP RS\ o8 rascpion siep worvs (1]
R184
10K TP22 Test Point

1% TP60C_SMD Layout Note:
RO201 TP24 Test Point Place TP22 TP24 To Bottom Side.
DNP O 1pgoc_smp. Space = 2.54MM

Add Silkscreen:
TP22: E_WP
TP24: GND
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R45
& Rozor

13
13)

E11/MCU_I2C0_SDA/3V3
B13/MCU_12C0_SCLI3V3

USER EXPANSION CONNECTOR

VsYs_3

ca
1

c1

0

F onF

‘J: ouf Iwu
10V, X5R 10V, X5R
€0603 €0201

3V3_EXP

VCC_IN_5V

c3

0uF
10V, X5R g
€0603 €0201

F24/UART1_TXD/3V3

C27/UARTT_RXD/3V3

D25/MCASPO_ACLKX/3)

W

WKUP_UARTO_TXD

WKUP_UARTO_RXD

[16] W26/AUDIO_EXT_REFCLK2/3V3
[20] A26/UART1_RTSn/3V3

[16]  N22/GPIOO_3J/EXPI3V3

TI EVM: Used A25/UART1_CTSn [16]  R27/GPIO0_41/EXP/3V3
[13] B12/MCU_SPI0_DO/3V3
[13] C11/MCU_SPI0_D1/3V3
[13] A9UMCU_SPI0_CLK/3V3

[6.13.26] D11/WKUP_12C0_SDA/3V3
[20] )_AI3V3

[20] D: 1_ABV3

[20]  C26/MCASPO_AFSX/3V3

]

P26/GPIO0_36/EXP/3V3

[ B/3V3

A25/UART1_CTSn/3v3

J14
1 Heade
3] 3va_1 5v_1
5| GPIO2/SDA1 5V 2
7 GPIO3/SCL1 ND_
5| GPIO4/GCKL TXDO/GPIOT4
T X RXDO/GPIO15
3| GPIG17/GEND GPIO18
5| GPIO27/GEN2 ]
7| GPIO22/GEN3  GEN4/GPIO23
9] 3v3. 2 GENS/GPIO24
1| GPIO10/MOSI D_6
GPIO9/MISO GEN6/GPIO25
GPIOT1/SCLK CEO/GPIO8
% CE1/GPIO7
ID_SD ID_SC
GPIOS GND_5
3| GPIOs GPIOT2
5| GPIO13 GND_4
7| GPI019 GPIOT6
9| GPI026 GPIO20
GND_3 GPIO21
Header 2x20 2.54mm
header2x20p_2d54_dip

FAN CONNECTOR

VDD_I0_1v8

VDD_IO 3V3  VCC_IN_5V

VCC_IN_5V

SN74LVC1T45YZPR

C236
10uF

10V, X5R
€0603

B5/MCU_GPIO0_7/EXP/3V3
C8/MCU_GPIOO_10/EXP/3V3

P21/GPIO0_42/EXP/3V3
C12/MCU_SPI0_CS0/3V3  [13]
B3/MCU_SPI0_CS2/3V3
BI/WKUP_I2C0_SCLI3V3

F23/MCASPO_AXRO/3V3
B25/MCASPO_AXR1/3V3

120

120]
V3 120

[1[3‘]3] TI EVM: Used C5/MCU_GPIO0_8
(6]

[‘[3(% wa‘zl'g]EVM: Used A10/MCU_SPI0_CS1
[20]

9], THEVM: Used R27IGPIOO_41
120

PCB1

J13
MTWF63-103SRN-01163
JST3P_1d0_5_2x3x4_9mm

https://www.seeedstudio.com

BGABC50P2X3 BIX139X50 BeagleY-Al PCB
Al
vees VCCA _— Labell
[14]  F26/EHRPWM2_A/FAN_PWM/1V8 > £2 B A & 28231 gg}?
R106 R B2 B1 . FAN_TACH
R107 Rro201 YN 1% DR GND
10K = = o o SN Label
1% . - = 18
R0201 £ £ MTWF63-104SRN-01163
VDD_10_3v3 5oz ¥on JST4P_1d0_6_2x3xé_9mm
VDD_IO 33 VCC_IN_5V 8 55V & 5.5V
S ] o402 B[ podo2
b} b}
R111 57 57
R112 10K & e
10K 1% =
1% R0201
RO201 DNP
[20] E22/TIMER_IO6/FAN_TACH/3V3 <
VDD_IO_3V3
IIC EXT RTC Debu [
LRB520S-30T1G H H
30V i Add Silkscreen:
VDD_I0.3V3  VDD_IQ_3v3 o| 00523 {13 UARTO
VDD_0_3v3 i Pint: RXD ;
i Pin2: GND H
ca21 100nF R225 i Pin3: TXD H
R N 0201 T0V.X5R 47K L i
10K us . 5%
1% DS1340U-33+ 2.768KkHz 12.50F — RO201
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