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REVISION HISTORY

DATE REVISION DESCRIPTION OF CHANGES AUTHOR
21 Dec 2021 B 1eB AL-64_SCH_Rev B 211221 1. Initial Production Release, 425PCS PCBA. 3 ing.Xi
¢ cagiesone - eV B 2. The PCB Revision for this board is Rev B. unaing.Ain
1. There is no changes in SCH, but only updated the PCB Footprint for production. . .
02 Jun 2022 BeagleBone AI-64_SCH_Rev B1_220602 2. The PCB Revision for this board is Rev B1. Junging.Xin
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Power Input 1

Power Input 2

BeagleBone Al -64

DC Jack USB TYPE C MCU. BOOTMODEDS
& BBB P9 5V3AOnly [« Boot Mode Configuration |[¢—— Boot Mode
5V Only USB3.0 Pull-Up Pull-Down Resistor [# SYS BOOTMVIODES Button
Power MUX |\l vsys_svo
TPS2121 =¥ ;583 0 Type A
4.5A MAX -0 Tye SYS_BOOTMODE MCU_BOOTMODE
USB_HS,
i s e I =
L > SERDES3(2L) Magnetics
BUCK REG 33y
(3.3v) - PMIC Supply
LM5141RGET ITAG
WKUP_I2€0 Buffer le—| Debug UART
EEPROM 4Kbit WKUP_UARTO SN74LVC2G241 Pin Header
24FCO4HT-I/OT
USB2.0_HS_1 Buffer Debug UART
« S, UARTO |[«— "
| USB3.0_55_1 SN74LVC2G241 Pin Header
Dual
USB3.0 Type A |(USB2.0 HS 2 Timer 7
USB3.0_SS_2 ®
‘_'_] PWM |[+——> F
MCASP [¢+——»| a _
USB3.OHUB | yse s| oo UART R ? 28
Expansion Header (1)
o k—»  TUSBS041 U585 ceroes2 (1) Ic +—| £ %
1to4d ‘—'—S’ spl |« > 5
USB2.0_HS_4 MCU_ADCO l——1 2
o
Usm‘”s—{ TDA4VM e 3
~Ce 2y SERDEST (2L) SoC MCU_ADC1 ——] 5 =
PCle M.2 Conn (Key E) [€—*|MMC2 o MCU_SPI1j¢——> BE
ASOBC27-S40BE-7H ‘_’LI\J/IACT'SlPlo MCU_TIMER_IO1}¢—— 3zq
2 c
le » 12C0 MCU_UARTO +— = CS
MCU_I2C1 «——> g
2z
MiniDP Conn |« DPO(L) | serpEsa_Tx Power
3VM11201-D730-7H | ¢ » DPO_AUX —
- onn
CSIRX0O &————  (RPi) 22Pin
4 Lane
eMMC (16GB) 20
EMMC16G-TB29-PZ90 LCO CSI1 Conn
CSIRX1 $———  (RPi) 22Pin
4 Lane
LPDDR4 (4GB) 32b | \oro
Q3222PM1WDGTK-U D! Conn (RPI)
DSI-TX ——— 22Pin
4 Lane

Micro SD
YL004-030-001

le—2b 4 mmcL

Crystal
19.2MHz
Crystal
22.5792MHz

WKUP_OSCO

0scC1

GPIOs 5x LEDs

MCU_PORz
GPIO Power Button
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(3-Phase Buck supplying VDD_CPU)

V014 1/27/2021

DRA829/TDA4VM 3-Phase Dual Leo2.0 PDN-0C

Leo PMIC-A, PN TPS65941213RWERQL (TI PN ID = 1, MP Buck Rails = 2, NVM ID = 13, PG2.0) (Power Rail & GPIO Mapping Overview)

3-Phase DUAL PMIC PDN Recommended for New Designs

1. Added example of VDD_I0_3V3 OV/UV monitoring by SoC’'s VMION_IR_VEXT input connection option to voltage buffer & voltage R-div
esdecdtoterface with SoC' ntenal - network optiized for monitoring 18V power ol

2. Added for OV/ MIC of any safety critical system power rails. Hera's quad
buck config can reassign remote sense feedback i mpuls (FB3 & FB4) for power rail monitoring.

3. Updated notes 1 & 9 accordingly.

Leo PMIC-B, PN TPS65941111RWERQL (TI PN ID = 1, MP Buck Rails =
Eeatures Supported (EVIV Max Features

, NVM ID = 12, PG2.0)
V0.15 2/13/2021

FiloudngToa PRAC R celew o Gl e oo P (52057 oo PG el 1, PORLOCH AR
Update notes

> Changed PMIC-A FB3 VMON input to be connected to VCCA_3V3 since VDD_MCUIO_3V3 rail is not supported, see note 9a.

3. Added PMIC-B FB3 & FBA assignment for VMON by SW after SoC boot for ext power rail monitoring options, see note 9b.

L b Bt o Ty AR A VI, 4l 2.0 PN o i ok sy il o0 GO
Related “Note #2”

1. SoC performance: Max 2.0GHz clock with SERDES interfaces operational 6. Signaling Levels: MCU & Main Dual VIO
2. Functional Safety: ASIL-D capable system with independent MCU & Main power for FFI 7. End Product Options: V016 3/2/2021
3. SDRAM: 32Gb, 4-Die, 32b, 4266MTs, LPDDR4 mode a. Comnl{ant high-speed sD Card
4. Boot & Mass Flash: Octal SPI or Hyperflash (SR1.1 only) & eMMC, UFS bieampliartuse 2,0 dataeye
5. Low power modes: MCU Only & DDR Retention c. HS SoC Efuse programming on-board
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MLB

u19L

J721E SR1.1 AD1
Pin Mux:v0.13.2 Ballout:v:

TDA4VMBBTGBALFR
fcbgaB27_0d8_24x24x2_8mm

DSI

MLBO_MLBCP [~4g5 %
MLBO_MLBCN [—~——X

MLBO_MLBDP 253X
MLBO_MLBDN [~~—X

MLBO_MLBSP (A&7
MLBO_MLBSN [———X

Note:

U19E
DSI-TX psI_TXCLKP4-EaE DSI_TXCLK P [26]
DSI_TXCLKN DSI_TXCLK.N ~ [26]
PurGrp:VDDA_1P8_DSITX i
DSI_TXPO {513 DSI_TX0P  [26]
DSI_TXNO DSITXON  [26]
DSI_TXP1 gg ;; DSI_TX1_P  [26]
J721E SR1.1 DSITXN1 DSITTXIN  [26]
Pin Mux:v0.13.2 Ballout:v20181212 Al4
5 o vt DSI_TXP2 513 gg DSI_TX2_P [26]
o DSI_TXN2 DSI_TX2_ N [26]
DSLTXP3 oty DSI_TX3.P  [26]
DSI_TXN3 DSITTX3 N [26]
F12__ DSL_TXRCALIB
DSI_TXRCALIB
G9
DSI_ATB_0_H [FjgX
DSI_ATB_1_H X
TDA4VMBSTGBALFR R9;
febga827_0d8_24x24x2_8mm Note: ATB pins to be left unconnected ‘:3/9*?
R0402
U19E
CSI0-RX CSI0_RXCLKP- é%:é CSI0O_RXCLK_ P [26]
CSI0_RXCLKN CSIORXCLK N [26]
CSI0_RXPO :((éﬁg é CSIO_RX0P  [26]
CSI0_RXNO CSIO_RXON  [26]
2 CSI0_RXP1 glg:é CSIO_RX1_P  [26]
out:v20 CSI0_RXN1 CSIRXITN  [26]
DRABZS DM CSI0_RXP2 315 CSI0RX2. P [26]
CSI0_RXN2 CSIORX2N  [26]
CSI0_RXP3 E}g:é CSIO_RX3_P  [26]
CSI0_RXN3 CSIRX3N  [26]
F16 _ CSI0_RXRCALIB
CSI0_RXRCALIB
E18
CSI0_ATB 0_H [Fig X
CSI0_ATB_1_H X
R99
CSI1-RX CSH_RXCLKP: Qg:éé CSI1_RXCLK P [26] :E/QR
CSI1_RXCLKN CSHRXCLKN ~ [26] Kooz
o CSI1_RXPO :ﬁé}g CSI1_RX0.P  [26]
CSI1ZRXNO CSHZRXON  [26]
CSI1_RXP1 gg:é CSH_RX1_P  [26]
CSI1RXN1 CSHRXIIN  [26]
i o —
CSI1_RXN2 CSHRXZN  [26]
csi_RxP3 [E13 CSHRX3 P [26]
CSI1ZRXN3 CSHRX3N  [26]
F15 CSI1_RXRCALIB
CSI1_RXRCALIB
csi_ATB 0 H FEi2x
CSI_ATB_1_H X Re8
TDAAVMBBTGBALFR 499R
febgaB27_0d8_24x24x2_8mm 1%
R0402

ATB pins to be left unconnected
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U19R

SERDESOQ

PwrGrp:VDDA_128_SERDES

R1.1
Pin Mux:v0.13.2 Ballout:v20181212

SERDES1

SERDESO_REXT

SERDES

AE18 SERDES0_REXT

SERDES0_TX0_P ﬁ
SERDESO_TXO_N

SERDES0_RX0_P Ay

SERDESO_RXO_N

SERDES0_TX1_P ﬁ
SERDESO0_TX1_N

SERDES0_RX1_P Ay

SERDESO_RX1_N

AD1
PCIE_REFCLKOP A(
AET

PCIE_REFCLKON

AE13 SERDES1_REXT

SERDES1_REXT

. AGH4 C_PCle1_TX0_P
SERDES SERDES1_TX0_P [aF75 PCIeT_TXU_N C377_|
SERDES1_TX0_N C0207 1 [70V.X5R

P:VDDA_

Ca75 ZZDnF
% PCle1_TX0_P
2200F C0201 | [T0V.X5R ;; PCleT TXON

PCle1_RX0_P

SERDES1_RX0_P [t

SERDES1_RX0_N

PCle1 RXO_N

AG15 C_PClet_TX1.P cars 200F
SERDES1_TX1_P PCle1 TX1_P
_TX1_P ["AF16 PCTeT TXTN___Cags 2200F, C0201 1 [T0V.X5R ;;
SERDES1TX1N C0207 1 [10V, X5R Polet TN

PCle1_RX1_P

SERDEST_RX1_P 1S

SERDES1_RX1_N
D15 SOC_SERDES1_REFCLK_P RO3 R

PCle1_RX1_N

23]
23]
23]
23]
23]
23]

23]
23]

A
PCIE_REFCLKIP4—aETs OC_SERDEST_REFCIK_N RIS 0R

;; PCle1_REFCLK P [23]

SERDES2

PwrGrp:VDDA_128_SERDES

PCIE_REFCLK1N = R0207 1%

AD13 SERDES2_REXT

SERDES2_REXT

SERDES2_TX0_P ﬁ
SERDES2_TX0_N

SERDES2_RX0_P 2#,,11
SERDES2_RXO_N

G11 C_USBA_SS_TX P

SERDES2_TX1_N

A _USBA_SS_TX_| c177 2200F
SERDES2 TX1_P [aFi2 C_USB TXN___ciss 220nF__C0201 ] [10V.X5R! ;; Debn e Tk
C0207 | [10V,X5R o

AJ
SERDES2 RX1_P Az

SERDES2 RX1_N

AD
PCIE_REFCLK2P g7

PCIE_REFCLK2N

TDA4VMBSTGBALFR
febgaB27_0d8_24x24x2_8mm

U19s

usB1

USBO

SERDES3

Pin Mux:v0.13.2 Ballo

SERDES4

DP0O-AUX

SERDES3_REXT

SERDES3_TX0_P
SERDES3_TX0.

SERDES3_RX0_P
SERDES3_RX0_N

SERDES3_TX1_P
SERDES3_TX1_N

SERDES3_RX1_P
SERDES3_RX1_N

PCIE_REFCLK3P
PCIE_REFCLK3N
SERDES4_REXT

SERDES4_REFCLK P
SERDES4_REFCLK_N

SERDES4_TX0_P
SERDES4_TX0_N

SERDES4_RX0_P
SERDES4_RX0_N

SERDES4_TX1_P
SERDES4_TX1_N

SERDES4_RX1_P g X
SERDES4_RX1_N [— X

SERDES4_TX2_P
SERDES4_TX2 N

SERDES4_RX2_P g%
SERDES4_RX2_N [——X

SERDES4_TX3_P
SERDES4_TX3_N

SERDES4_RX3 P p5—X
SERDES4_RX3_N
DPO_AUX_ATB_0
DPO_AUX_ATB_1

DPO_AUXP
DPO_AUXN

AE8 _ SERDES3 REXT

USBA_SS_RX_P
USBA_SS_RX_N

[21]
[21]

21

[21]

Ags CUSSSSTOP o il o
- [CAFS B S5 TXZ N C0201 | [10V.X6R G143 ;; eSS et
X o ok

e

USBC_SS_RX2_P
USBC_SS_RX2_N

AGO  CUSBSSTXIP oy
iU SS TN Cost | [ 0028k coe 2200 ;; e
C0201 e

A

mv X5R
AJ9
USBC_SS_RX1_P
Al USBC_SS_RX1_N
AD1Q
AES

F9 _ SERDES4 REXT

122]
22

122
22]

122]

22

122
22]

A12 C_DP0_TX0_P
B11 ~DPOTXON

00201 mvst c174J 2200F 23323??5’5
10V.X5R -

C0207

C,DPUJXLP c164 220nF
cnzm 10V.X5R__C151 220nF
0201 | [10V,X5R

c DPO_TX2 P c135 2200F
cnzm T0VX5R__C128 2200F ;;ng e
€0207 | [10V.X5R

DPO_TX1_P
DPO_TX1_N

c
88

TDA4VMBSTGBALFR
fcbgaB27_0d8_24x24x2_8mm

27]
27

(271
[27

27]
27

D
C_DP0_TX3 P C126 0ni
CDPOTRI N 0207 _v XsR__Ciz5 _||_220m ;;gzg?ﬁ*z A
Cosar ook T
%x Note: ATB pins
HESX
FT__COPOAUXP ci21 2200F
G6 T DPUAU 02071 [T0V.XER G119 2200F SS;DD;OD A o
Co207 1 [T0V.X5R

Note:

!

Place DC blocking caps near

to be left unconnected

PCle1 REFCLK N [23]
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UtoM

MMC Interface

MMCO

PwrGrp:VDDS_MMCO

Pin Mux:v0.13.2 Ballout:v20181212

MMC1

PurGrp:VDDSHVS

RGMIIS

PurGrp:VDDSHV3

MMC2

PwrGrp:VDDSHVE

MMCO_CALPAD
MMCO_CLK
MMCO_CMD
MMCO_DATO
MMCO_DAT1
MMCO_DAT2
MMCO_DAT3
MMCO_DAT4
MMCO_DATS
MMCO_DATE
MMCO_DAT7
MMCO_DS

MMCO_VCTRL_TP

MMC1_CLK
MMC1_CMD
MMC1_DATO
MMC1_DAT1
MMC1_DAT2
MMC1_DAT3
MMC1_SDCD
MMC1_SDWP

[ AD4., AD4 must be left unconnected.

P25

> MmcoDs [28

>> MMC1_CLK  [20]

>> MMC1_CMD  [20]

MMC1_DATO  [20]
MMC1_DAT1  [20]
MMC1_DAT2  [20]
MMC1_DAT3  [20]

~

MMC1_SDCD ~ [20]

MMC2_CLK
MMC2_CMD

MMC2_DATO
MMC2_DAT1
MMC2_DAT2
MMC2_DAT3

> MMC2_CLK  [23]

>> MMC2_CMD  [23]

MMC2_DATO (23]

O FR
fcbga827_0d8_24x24x2_8mm

U19N

J721E SR1.1

J
J
MMC2_DAT2  [23]
MMC2_DAT3  [23]

UFS Interface

UFS0_REF_CLK{—"—X

UFS0_RSTN [———X

UFS0_TX_DPO [~3G6%
UFSO_TX_DNO [—=-X

UFS0_RX_DPO 2z
UFSO_RX_DNO [-~X

UFSO_TX DP1 [FagsX
UFSO_TX_DN1 =X

UFSO0_RX_DP1 [Fapa X
UFSO_RX_DN1 [-~-X

TDA4VMBSTGBALFR
febgaB27_0d8_24x24x2_8mm

1

MMCO supports 1.8V only !

MMCO is used by eMMC only.

AE1__MMCO_CALPAD R R301 10K

R0201 1%
AF1 S>> MMCO_CLK ~ [28]
AE3 >> MMCO_CMD (28] N
ﬁfnz MMCO_DATO  [28]
Ll MMCO_DAT1  [28]
e MMCO_DAT2  [28]
AFS MMCODAT3  [28]
1= MMCO_DAT4  [28]
L] MMCO_DATS  [28]
el MMCO_DAT6  [28]

MMCO_DAT7  [28]

AE4

MMCH1 is set to 1.8V or 3.3V.
MMCH1 is used by Micro SD.

MMC2is set to 1.8V.

MMC2 is used by PCle M.2 SDIO.
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VDD_DDR_1V1

LPDDR4

LPDDR4_DQO (A LPDDR4_DQ16
B2
o i — 0Q0.8 A
1% —TPODRADUZ _________E2 | DQIA DQ1 B[y~ TPODRA DU
R0201 T TPODRADM  Fo | DQ2A DQ2 B [j5—TPODRADAIT
LPDDR4_ODT_CA A TPDDR4_DQ4 Fa | DQ3 A DQ3 B[y — TpODRADON
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[31] H_DDR RET V1 2 DDR_RET DDRO_DMO [E4 PODRA_DWIT_DBIE
DDRO_DM1 "R{——[PDDRA DMZ DBIZF
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DDRO_CALO DDRO_DQ6 [4; TPODRA DO
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U19J

MCU_FLASH MCU_OSPI0_CLK

MCU_OSPI0_CSNO
MCU_OSPI0_CSN1

MCU_OSPI0_DO
MCU_OSPI0_D1
MCU_OSPI0_D2
MCU_OSPI0_D3
MCU_OSPI0_D4
MCU_OSPI0_D5
MCU_OSPI0_D6
MCU_OSPI0_D7

Pin Mux:v0.13.2 Bal

MCU_OSPio_DQS

MCU_OSPI0_LBCLKO

MCU_OSPI1_CLK

MCU_OSPI1_CSNO
MCU_OSPI1_CSN1

MCU_OSPI1_DO
MCU_OSPI1_D1
MCU_OSPI1_D2
MCU_OSPI1_D3

MCU_OSPI1_DQS

c22
£22

D22
G2z X

MCU OSPI

MCU UARTO RTSn 3> E22 WKUP_GPIO0_37  [25]

MCU_UARTO_RXD >< G22_MCU_UARTO_RXD  [25]
D23 MCU_UARTOTXD  [25]
€23 MCU UARTO CTSn K C23WKUP_GPIO0_35  [25]

B23
A23

MCU_OSPI1_LBCLKO

TDAAVMEBTGBALFR
fcbgaB27_0d8_24x24x2_8mm

>> A23_USB_HUB RST  [21]
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MCU & MAIN GENERAL 10, OSC CLKS

VSYS_MCUIO_3v3 VSYS_MCUIO_3v3

utgl
J26
MCU GENERAL MCU_12C0_SCL- 7&3 MCU_I2C0_SCL  [30]
MCU_12C0_SDA T MCU_I2C0_SDA  [30] 2"";(‘ ;12 :g
MCU_I3C0_SCL 5527 D26_MCU_I3C0_SCL  [25] n%ﬂzm ngzo "
MCU_13C0_SDA ————— K D25_MCU_I3C0_SDA  [25]
D29
MCU_MCANO_TX{—g5g——— X MCU_RGMILINT#  [24] WKUP_I2C0_SCL MCU_[2C0_SCL
MCU_MCANO_RX B <>> C29_WKUP_GPIOD 59  [25]
o MCU_SPI0_CLK 57 < E27_MCU_BOOTMODE00 ~ [19]
MCU_SPI0_CSO SYS_MCU_PWRDN __ [1g]
MCU_SPI0_DO 2 E24_MCU_BOOTMODEO1  [19]
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O
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WKUP_[2C0_SDA [ WKUP_12C0_SDA [28,30] VSYS_MCUIO_3V3
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VDDA_MCU_PLLGRPO TEMP DIODE P 3% ag on neCt
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VSYS_MCUIO_3v3 VSYS_MCUIO_3v3
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WKUP_OSCO_XO T [
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of o
P29 0SC1XI =
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PurGep:VDDS_0SC: 0SC1 X0 5
0sc1_x0 P27 , R0201 1% Co402 1 [50V,NPO
IFoRce [F2x
R27 R219 OR R OSCIX C328 || 10pF
VSENSE RO20T % C0402 | [50V.NPG
MAN_ATEST [-N28¢ - v’——\j~
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[22.5792MHz 8PF
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GENERAL

22K

1%
R0201

U19A
GENERAL 12c0_scL pAS2 M.2_12C0 SCL  [23]
12C0_SDA¢-222 8; M.2712C0_SDA  [23]
12C1_SCL Xf\s Y6_12C1_SCL  [22,26]
12C1_SDA AAB_I2C1_SDA  [22,26]
T — AR
13C0_SDA W1_PCle1_M.2_CLKREQ#  [23]
SPI0_CLK x; K AA1_UART1.CTSn  [23]
SPI0_CSO [y > AA2_UARTO_RTSn  [25]
SPI0_CS1 Ags K DPO_HPD _ [27]
SPI0_DO [aa3 AB5_UART1_RTSn  [23]
SPI0_D1 AA3712C6_SCL  [25]
SPI_CLK :1, < Y1_UART2.RXD  [25]
SPI1_CS0 [z Y3_UARTO_CTSn  [25]
SPI1_CS1 [vs W4_SEL_SDIO_3V3_1v8  [31]
SPI1_DO [y Y5_UART2_TXD  [25]
SPI_D1 Y2_12C6_SDA  [25]
MCANO_TX Wg > W6_I2C2_SDA/MCANO_TX  [25]
MCANO_RX K W5_12C2_SCLIMCANO_RX  [25]
V4 V4 UARTY TXD
MCAN1_TX V4_USBC_INT  [22]
MCAN1_RX W3 W3 UARTO RXD é W3_USBC_DIR 22
UARTO_TXD ﬁgg >> AB3_UARTO_TXD  [25]
UARTO_RXD AB2_UARTO_RXD  [25]
UART1_TXD ﬁ;‘: > AB4_UART1_TXD  [23]
UART1_RXD < AATUARTIRXD  [23]
UARTO_CTSN xf—(@ AC2_EQEPO_A  [25]
UARTO_RTSN < AB1_EQEPO B  [25]
UART1_CTSN ﬁgg 8§ AC4_EQEPO_S  [25]
UART1_RTSN AD5_EQEPO_I  [25]
TDAAVMBBTGBALFR
fcbga827_0d_24x24x2_8mm
U198
AHe
USBO e :é USBODATAP 122
USB0_DM AlS USBO_DATAN  [22]
PurGrp:VDDA_3V3_USB
USBO_ID
USBO_ID m%( USBO_ID  [22]
AB6 USBO_RCALIB
J721E SRL.1 USBO_RCALIB
1lout 2 ACT USBO_VBUS_SOC
DRAB29 DM vF USB0_VBUS
s R81
A v a— it e
USB1 USB1_DM USB1_HUB D N  [21] R[;ADZ
. USB1_ID
Stp:VODA_3V3_USB Usst o [-207
USB1_RCALIB
USB1_RCALIB AD9 B
USB1_VBUS_SOC
uss1_veus |22 —
R90 R8O
GENERAL
. X usso_brweus 2 > useiorweus 21 & foR R
R0402 R0402
TDA4VMBBTGBALFR
fobga827_0d8_24x24x2_8mm

USB1_ID Pulled low.

USB VBUS Resistor divider circuit

Note:

Recommended VBUS circuit for USB connector.

Supports 5V VBUS

VSYS_5v0

USBO_VBUS SOC . R74 16.5K o R58 34K
RO207 1% R0201 1%
|
o7
R79 6.8V
10K s0T23
1% BZXB4C6VELT1G
RO201

Note:

USB1_VBUS_SOC R71

Recommended VBUS circuit for embedded Hub

< USBIVBUS [21]

9.09K
R0402 1%

J7 SoC in Host Mode.
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MCU_RGMII

U19K

MCU_CPSW2G_RGMII

Pu 2_MCU

Pin Mux:v0.13.2 Ballout

MCU_RGMIlT_TDO a5

MCU_RGMII_TDO

MCU_RGMIIT_TD1 {57

MCU_RGMII_TD1

MCU_RGMIIT_TD2 [a5g

MCU_RGMII_TD2

MCU_RGMIl1_TD3

MCU_RGMII_TD3

MCU_RGMII_TX_CTL

MCU_RGMII_TX_CTL

MCU_RGMII1_TXC
B24

MCU_RGMiIl1_RDO [~Asg

MCU_RGMII_RDO

MCU_RGMI1_RD1 [~pog-

MCU_RGMII_RD1

MCU_RGMIl1_RD2 [a%5

MCU_RGMII_RD2
MCU_RGMII_RD3

MCU_RGMIl1_RD3
c25

MCU_RGMII_RX_CTL
c24

MCU_RGMII_RX_CTL

MCU_RGMIl1_RXC

MCU_RGMII_RXC

MCU_MDIO0_MDC

MCU_MDIOO_MDC
E23

MCU_MDIO0_MDIO

TDA4VMBBTGBALFR
fcbgaB27_0d8_24x24x2_8mm

MCU ADCs

U19H

MCU_ADCO_AINO 58
MCU_ADCO_AINT [g5g
MCU_ADCO_AIN2 [T5g
MCU_ADCO_AINS [—og
MCU”ADCO_AIN4 (57
MCU”ADCO_AINS (55
MCU_ADCO_AING [T59
MCU_ADCO_AIN [—=-X

> MCU_MDIOO_MDIO

VSYS_MCUIO_3V3

MCU_ADCO_AINO  [25)
MCUADCO_AIN1  [25]
MCUADCO_AIN2  [25]
MCUADCO_AIN3  [25]
MCU_ADCO_AIN4  [25]
MCUADCO_AIN5  [25]
MCU_ADCO_AING  [25]

MCU_ADC1_AINO %( MCU_ADC1_AINO  [25]

MCU_ADC1_AINT 57 X
MCU_ADC1_AIN2 55X
MCU_ADC1_AINS [~z X
MCUZADCT_AIN4 [iog X
MCU”ADCT_AINS (55X
MCU_ADC1_AIN6 [57 X
MCU_ADC1_AIN [==—X

TDA4VMBBTGBALFR
fcbgaB27_0d8_24x24x2_8mm

MAIN RGMII

u1eQ
RGMIIS RGMIIS_TX_CTL U237>>
v RGMII5_TXC P2
RGMI5_TDO [Hy20
RGMII5_TD1 [~y
Pin Mu 3.2 Ballou RGMII5_TD2 [~yg
DRAB29 DU RGMI5_TD3 o6
RGMII5_RX_CTL [
RaMiis_RxC 22—
RGMII5_RDO |-kag—————————
Rl e e —
R s Ro2 D
RGMII5_RD3
RGMII6 RGMII6_TX_CTL \1257»
Fuzts v RaMis_Txc [FH2—SPIS CLK (05

RGMIIS

Pur

RGMI6_TDT [yyog
RGMIB_TD2 o3
RGMII6_TD3

RGMI6_RX_CTL N2>

RGMIIB_RXC

RGMII6_RDO
RGMII6_RD1
RGMII6_RD2
RGMII6_RD3

MDIOO_MDC
MDIO0_MDIO

D FR
fcbgaB27_0dB_24x24x2_8mm

U23_MCASP10_ACLKX 23]
U29_EHRPWM1_B  [25]

U28_EHRPWM1 A [25]
V27 EHRPWMO B [25]
V29 EHRPWMO A [25]
V28_MCASP10_AXRO  [23]

U26_MCASP10_AFSX  [23]
U25_MCASP10_AXR3  [23]

T23 LED_USRO  [20]
R23_LED_USR1  [20]

U24 EHRPWM2 B [25)
U27_EHRPWMZ A [25]

Y28 LED_USR2  [20]
W29_CSI0_GPIO1  [26]
W27_CSI0_GPIO2  [26]

V25 CSIt GPIOT  [26]

W28 FAN_TACH  [29]

W23 FAN_PWM  [29]
V23_DSI_GPIO1  [26]
W26_AUDIO_EXT_REFCLK2  [25]
W25_DSI_GPIO2  [26]

W24 CSIT_GPIO2 ~ [26]

Y27 UART5_TXD  [25]
Y20_UART5 RXD  [25]

V24 LED_USR3  [20]
V26_LED_USR4  [20]

[24]
[24]
[24]
[24]

(241

MCU_RGMILTXC  [24]

[24]
[24]
[24]
[24]
[24)
[24]
[24]

(241
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DIGITAL POWER 2

Review Note:
MMCO(eMMC), VDDS_MMC0=1.8V Only !1!
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MMC2 is set to 1.8V.
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A few Dcaps shown here have been provisioned on PCB layout underneath SoC at
individualpower ball vias & around perimeter in case additional high-freq decoupling
might be needed.

<Variant Name>

/fww

Some Dcaps may be shown as "Do Not Install" (DNI) components if Power Integrity (PI)
simulation results for a particular power rail on this EVM PCB design combined with
Dcap scheme (value, pkg type, ESL, Loop-Inductance, etc.) results in an impedance
response below or equal to the desired target impedance (Zt).
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DIGITAL POWER 3
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o N N o N C0402 | CO402 | Cod02 | CO402 | Co402 | CO201 | CO201 | CO201 | CO201 | CO201 | Co201 | CO201 | C0201 | Co201 | CO201
VDD_CPU_AVS
Cadd 10uF C426 10uF C437 10uF Ccad1 10uF C436 1uF 435 1uF C195 1uF C415 1uF C169  1uF
crt 62 80 EMIFIL_0603.3P | EMIFIL_0603 3P | EMIFIL_0603 3P | EMIFIL_0603 3P EMIFIL 0402 3P | EMIFIL_0402 3P | EMIFIL_0402 3P | EMIFIL_0402 3P | EMIFIL 0402 3P c403 caz c423 c425 C395 ca11 C162 c165 ci84 c168 166 ci76 167 155 ci75
ATuF -ATuF -ATuF 1 ) 3 1 ) 1 i3 3 1 i3 3 1 3 3 1 ) 3 1 i3 3 1 3 3 1 ) 3 470nF 470nF 470nF 470nF 470nF 470nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF
10V.X5R 10V.X5R 10V.X5R 10V, X5i 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R
C1206 | C1206 | C1206 | C1206 o N o o o N o o N C0402 | Co402 | Codo2 | Co402 | Co402 | Codo2 | Co201 | co201 | Co201 | Co201 | Co201 | CO201 | Co0201 | Co201 | CO201
DNP DNP DNP DNP DNP DNP
VDD_CORE_0V8
Ca61 10uF 10ul 10uf cas4 10uF u Tuf C374 1uF €392 1uF C207 1uF C438 1uF €393 1ul u u €432 1ul
cra ca65 Cas4 c7s EMIFIL 0603 3P | EMIFIL_0603_3P | EMIFIL_0603 3P | EMIFIL_0603 3P |  EMIFIL 0402 3P |  EMIFIL_0402 3P | EMIFIL_0402.3P | EMIFIL 0402.3P | ~ EMIFIL 0402 3P | EMIFIL_0402 3P | ~ EMIFIL 0402.3P |  EMIFIL 0402 3P |  EMIFIL_0402.3P | EMIFIL 0402 3P C442 c107 450 C104 c102 376 C391 Caa8
——47F 47F 7uF 470F LNV T NSV NSV ¥ SISV § SN S NV § SN D SN S NV § S NV B S TN VI B SR TN I B S N v § SN 4700F ——470nF —470nF ——470nF ——470nF T —470nF ——470nF ——470nF
10V.X5R 10V.X5R 10V.X5R 10V, X5i 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V.X5R 10V.X5R 10V, X5R
C1206 C1206 C1206 C1206 . o . . o o . o o o . o o . C0402 C0402 C0402 C0402 C0402 C0402 C0402 C0402
DNP DNP DNP DNP DNP DNP DNP
VDD_CORE_0V8
c231 €232 C216 C214 C225 C123 €233 c217 lCZWB C234 lCZAZ C198 lCiSD C178 €209 €235 lCZJE C159 lCiSB C163 €197 lCZOE lCi‘BZ €202 C204 C196
—100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF
10V.X5R | 10VXSR | 10V.X5R | 10v.X5R | 10VX5R [ 10v.X5R | 10v.xsR | 10vXsR [ 10v.xsR | 10v.xsR | 10vXsR [ 1ov.xsR | 10v.xsR | 10vxsR [ 10v.xsR | 10vxsR | 10vXsR [ 10v.xsR | 10vXsR | 10v.xsR [ 10v.xsR | 10vXsR | 1ov.xsR | 10v.xsR [ 10vXSR | tov.xsR
C0201 | Co201 | Co201 | C0201 | Co0201 | CO201 | C0201 | Co201 | CO201 | CO0201 | Co201 | C0201 | C0201 | Co201 | CO201 | Co0201 | Co201 | C0201 | Co0201 | o201 | C0201 | co201 | C0201 | C0201 | Co201 | CO201
Note:
A few Dcaps shown here have been provisioned on PCB layout underneath SoC at
individualpower ball vias & around perimeter in case additional high-freq decoupling <Variant Name>
might be needed. htips: i mom
Some Dcaps may be shown as "Do Not Install" (DNI) components if Power Integrity (PI) \ Tl fardvare e | Tl B e ALG4
simulation results for a particular power rail on this EVM PCB design combined with eaglebone Al
- i i Size: | Document Number: Rev:
Dcap schegel(value, pk% typi},1 EcSiL’ ‘LogptInducta}ncec,i etc.)Zresults in an impedance p | 16. SOC DIGITAL POWER 3 .
response below or equal to e desire arget impedance t).
P q 9 P (2t) Draw By: JungingXin__| Date: Wednesday, June 08, 2022 Sheet: 16 of 32
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SOC GROUND

B e A S P R e S héééééégg
fcbga827_0d8_24x2x2 Bmm ||| SEEEEEEEE <[]
ATl NN RNNNV NN NRRRNNRI VN PRRRNDD VYR RRNRN
A10 255888388833333338888888833333888%
A ves  FEEEEIEEIILIRERIRLIRILLLIRRIIRLRLY
Alg | VSS
Az VSS
25 vss
55 vss
&5 vss
1 a1 VSS
15| vss
Bia vss
1 o1 vss
1 e vss
& vss
vss
vss
o s
&1 vss
4 vss
4 O 1 vss
D] VSs
57 Vss
D10 | VSS GROUND
B3 vss
Bie] VSS
Bie Vss
vss
vss
£o | Vs [
b £V 2829
£15-| vss
23] vss
o Vss
Frq] vss
&1 vss
o vss
o] Vss
o1 vss
Sie vss
o1 vss
] vss
fs] vss
vss
vss
vss
vss
vss
vss
vss vss
HZ9 1 s vss [Rie
o vss vss Ry
H vss VSS [Rig
1 vss vss
3 vss VSS g
> vss VSS g
 vss vss
1 123
K1
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RESET,

POWER ON/OFF BUTTONSs

4( | DCK5_2P15X1P4

SILK: "RESET"
VSYS_3v3
sw3 VsYs 3v3
1 2
317
e ol 100nF
3 4 10V,X5R
o Co201
Taclle Switch <} =
SW_4P N w 2, 0 4 > H_MCU_PORz  [10,30]
Py Z u12 H_MCU_PORz = 1.8V
SW_RESET N S O SN74LVC1GO7DCKR -
3 N ~oum 4 3> USERPB  [30] ok o| DCK5_2P15X1P4
SILK: "POWER ON/OFF" &
sw2 of
4 2 PWR_BUT MAXBB17EUT+T
—
3 4
VSYS_3v3 VSYS_3v3
Taciie Swi VSYS_3v3 T VSYs 3v3 VSYS_3v3
Laclle Swich 25 PWRBUT Y>— T - -
cat RI71 c319
100nF 10K 100nF €320
10V.XER 1% 10V,X5R R173 100nF
RI162 o201 RO201 C0201 10K 10V,X5R
e . = = 1% 0201
% VSYS_3v3 - R0201 - TP Test Point
R0201 - TP30C_SMD
8 |1 VSYSMON_RESET# 10— o o
SENSE > RESET PRE 3 5 Ri72 OR 1 g
1 > a RO201 1% A 4
[10] SYS_MCU_PWRDN ) CLK g 2 D) SYS_MCUEN  [30]
USER PB — = B
g EJj - FROM SOC o o s
4 2 SN74LVC1GOBDCKR
* cr o R192 CR_© DCK5_2P15X1P4
2 1K o
° 5% SN74LVC2G74DCUR
[ 010 R0402 $08_0d5_2_3x2x0_omm
TPS3808G33DBVR 1 st PG R
s0123 6 = o wis11 PG RIS AR LR
VSYS 10_3v3
VSYS_3v3
cs18 R169
o 1000F. 10K
10V,X5R 1%
o Co201 R0201
<}
USERPB 2 4 > SOC_WAKE  [10]
2 unt
O SN74LVC1GO7DCKR
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Boot Mode Configuration

VSYS_MCUIO_3V3
R107 | R121 | R112 | R247 | R139 | R115 | R268 | R124 | R143 | R137
10K 2 10K 2 10K Q2 10K 2 10K 2 10K 2 10K 2 10K 2 10K 2 10K
1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
R0201, R0201, R0201S, R0201 <, R0201<, R0201<, R0201<, R0201<, R0201< Ro201
NP [ DN N DN N N N N N
Q >» E27_MCU_BOOTMODEOO  [10]
0 Syeos wcu soommoneor o MCU_BOOTMODE[02:00]: PLL Config, set to ‘000" for 19.2MHz input frequency.
Q > E28_MCU_BOOTMODEO2 ___[10],
1 >> F26_MCU_BOOTMODEO3  [10,25]
0 MCU_BOOTMODE[05:03]: Primary Boot Mode A, set to ‘001" for primary boot is eMMC
D> F25_MCU_BOOTMODEO4  [10.25] set to ‘000" for primary boot is MMC/SD
Q >» F28_MCU_BOOTMODEO5  [10,25]
a > H29_MCU_BOOTMODEOS  [10] MCU_BOOTMODEO6: MCU Only, set to 0, Normal boot mode.
0 > J27_MCU_BOOTMODEO?  [10] MCU_BOOTMODEOQ?: Reserved, set to 0.
L0 > G29_MCU_BOOTMODEO8  [10]
{0 MCU_BOOTMODE[09:08]: POST Config, set to 0. ;
[ + ->» H28_MCU_BOOTMODE0S  [10] i
R120 2 R126 2 R113 2 R246 Q R140 Q R114 Q R267 Q R125 Q R144 Q R138
10K > 10K > 10K > 10K 2 10K > 10K > 10K > 10K > 10K > 10K
1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
R0201 [ R0201 [ R0201 [ R0201 [ R0201 [ R0201 [ R0201 [ R0201 [ R0201 [ R0201
DN
VSYS_I0 3v3
R133 [ R232 | Ress [ R136 | Redt | Revo | R23t | Ri18
0K Q10K Q2 10K Q2 10K 2 10K 2 10K 2 10K @ 10K
% 1% 1% 1% % % 1% 1%
R0201 S R0201< R0201S R0201< Ro201$ R0201 R0201 Ro201
DN DN DNP [ DNP
1——>»AD20 SYs_BOOTMODEO __[1325] _SYS_BOOTMODEQ; Primary Boot Mode B, set to 1
1 >>AC22_SYS_BOOTMODE1  [13,25]
0 %5 Aco0 svs B0OTMODE2 (1325 SYS_BOOTMODEI3:1]: Backup Boot Mode, set to 101", MMC/SD card.
1 >>Y25_SYS_BOOTMODE3  [13,25]
0 >>V6_SYS_BOOTMODE4  [10,25]
0 555 svs soomMoDEs (1025 SYS_BOOTMODE[E:4]: Primary Boot Mode Config, sseé‘tgq%o&f?&egsﬁgémm&1)
0 >>AB27_SYS_BOOTMODE6  [13,25]
1
D> AB24_SYS_BOOTMODE7  [13.25]  SYS_BOOTMODE?: Backup Boot Mode Config, set to 1, Port1(MMC1).
R123 2 R233 0 R259 0 R135 0 R238 0 R269 0 R218 0 R119
WK > 10K > 10K > 10K > 10K ) 10K p 10K > 10K
1% 1% % % % 1% 1% %
R0201 [ R0201 [ Ro201 [ R0201 [ Ro201 [ Ro201 [ Roz01 [ Ro201
NP NP DNP DNP
VSYS_I0 3v3
R157
1K
%
R0402
sw1

F26_MCU_BOOTMODEO3

4

Ay

Tactile Switch
sw_4p

TPD1E1BO4DPYR

Qt
|IRLML6402TRPBF
jsot23

AB27_SYS_BOOTMODES

Push-button SW1

Primary Boot Mode

Backup Boot Mode

MCU_BOOTMODEOS

MCU_BOOTMODE04

MCU_BOOTMODE03

SYS_BOOTMODE6

SYS_BOOTMODES

SYS_BOOTMODE4

Open

eMMC(MMCO)

SD Card(MMC1)

0

0

1

0 (Port 0)

0 (8-bit)

0(1.8v)

Closed

SD Card(MMC1)

SD Card(MMC1)

1 (Port 1)

0 (4-bit)

0 (Filesystem mode)

Primary boot with BOOT normal-open push-button selecting eMMC port 0 (open) or MMC/SD port1 (closed).
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[10,21,25,28)

RESETSTATz )

[13] AA29_uSD_PWR_EN D)

VSYS_I0_3v3

Micro SD CARD INTERFACE

VSYS_10_3v3 VSYS_3v3

Load Switch

VDD_SD_DV power is from PMIC

U
7
7

[

MMC1_DAT2
MMC1_DAT3
MMC1_CMD

MMC1_CLK )

[7] MMC1_DATO

[7]  MMC1_DAT1
[12] V26_LED_USR4
[12] V24_LED_USR3
[12] Y28 LED_USR2
[12] R23_LED_USR1
[12] T23_LED_USRO
Layout Note:
Add Silkscreen:
LED1: USRO
LED2: USR1
LED3: USR2
LED4: USR3
LEDS: USR4
LEDG: PWR

us
TPS22918DBVR
sot23 6
6 VDD _MMC1
VIN vout
4 301
2 ON et < 20F
Z us a 5 6.3V.X5R
O SN74LVC1GOBDCKR Zz @op 0805
DCK5_2P15X1P4 © =
o
VDD_SD_DV
T [ Silk: uSD CARD CONN
c296
Tibe| uSD Card C t
R201 R202 R203 R188 R189 10V,X5R
47K 47K 471 47K 47K €0201 u ar onnector
5% 5% 5% 5% %
R0201 R0201 R0201 R0201 R0201
212
SD_DAT2
zgg; 33; D_DAT T2 T swa
R0201 5% = CD/DAT3 swB
CMD
SD_CLK 5| VDD
1z o CLOCK SHD1
RO201 5% 5 | 52
pom CHYE, g
R190 33R. 8 i
R020T 5% par1 MicroSD  sips
o o o o o o YL004-030-001
« « « « « « MICRO_SD_15x14_3x1_8mm Wl Ll
SWo2s 3Wox 502 5o W02 XW023 -
Y SV G-V SR S L= €1
21" D402 7" D0402 2 " Do402 2 °T" D402 B 7T D002 2 7T D0402
u b b b u u
o | o o~ IS o o~
e e e e e e
& & & & & &

Place ESD near SD Card Connector

»
»
»
»
»
R370 R371 R372
1K 1K 1K
5% 5% 5%
R0402 R0402 R0402 R0402
| usro” USR2 | USR3 | USR4
LED1 LED3 LED4 LEDS

Green Green Green Green
N\ LEDO0G03 \\ LED0803 [W LED0603 N LED0G03

LEDs

VSYS_10_3V3

R365
1K
5%
R0402

POWER

LEDS
Green
X LED0B03

VSYS _10_3v3

> MMC1_SbcD

TPD1E1BO4DPYR

U
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YS_10_3V3

o1

VDR_1V1

(W]
USB1_DRVVBUS

USB1_VBUS

USB 3.0 HUB

VDD

Voltage:  MIN=0.99V, TYP=1.1V, MAX=1.26V

Current: 3.0 host / 2 SS Devices in U0 and 2 HS Devices: 554mA
120R V1V1_VDDUSB V3V3 VDD33USB

L0603 2A
BLM18PG121SN1D.

c407

€39,
100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF
16V.X7R [ 10V,X5R | 10VX5R | 10V.X5R [ 10V.X5R | 10V.X5R | 10V.X5R | 10V.X5R | 10V.X5R
C0805 €0201 C0201 C0201 C0201 C0201 C0201 C0201 C0201

VSYS_10_3V3

C402 €380 357 €355 C394 car1

L

l L l oo l o L o820 lcsu lmgg

‘LwOnF 100nF 100nF 100nF 100nF 100nF 100nF 100nF
10V.X5R | 10V,XSR | 10VX5R | 10V.X5R | 10V.X5R | 10V.X5R [ 10V.X5R | 10V.X5R | 10V.X5R
€0201 €0201 C0201 C0201 €0201 €0201 €0201 €0201 C0402

FL22 ;\ 120R
L0603 2A

BLM18PG121SN1D

£ £
~ s ~
5 2 ) To TYPE-A CONN#1
USB1_HUB D P é f 54| USB_DP_UP 888888588 2333 USB_DP_DN1 [ -+ 8§ USBIDN1 D P [22
USB1_HUB_D_N o USB_DM_UP 55555555 g888 USB_DM_DN1 3 USBI DNT DN [22]
G D
c531 2200F AN/ CUSBASSRXUPP _ 55 ==>> C_USB1_SSTX DN1_P
USBA_SS RX_P éé G201 | [0V XeR 52 AT USBA SSRX UP N33 | USB_SSTXP_UP USB_SSTXP_DN1 USE S ONTN ;; USB1_SSTX_DN1_P  [22]
USBA_SS_RX N oo Hovaer— USB_SSTXM_UP USB_SSTXM_DN1 ol ; USB1_SSTX DNT N [22]
USBA_SS_TX_P + 251 use_ssrxp up USB_SSRXP_DN1 |3 i USBI_SSRX DN1P  [22]
USBA_SS_TX N = USB_SSRXM_UP USB_SSRXM_DN1 USBI_SSRX DN1N  [22]
USB1_HUB_VBUS
;gigZ 18/:( 4% USB_VBUS PWRCTL1/BATEN1 32 > PWRCTL1/BATEN1 22)
5 R297 10K I USB1_HUB_GANGED 2| oo w OVERCUR1z < OVERCUR1z [22]
RO201 1% - == -
USB1_HUB_FULLPWRMGMT# 40 9 = To TYPE-A CONN#2
Vdivider = 1.1 v FULLPWRMGMTZ/SMBA1/SS_UP USB_DP_DN2 |5 # 8; USB1DN2 D P [22)
USB_DM_DN2 G USBTDN2 DN [22]
T, N: e N 535, ~ USB1_SSTX_DN2_P [22]
38 USB_SSTXP_DN2 Sozo ;; _SSTX DN2 P [22)
X—37 SCLISMBCLK USB_SSTXM_DN2 TR USBI_SSTX DNZN  [22]
x SDA/SMBDAT % -
39 USB_SSRXP_DN2 }g USB1_SSRX_DN2_P 22
X—=—] SMBUSz/SS_SUSPEND USB_¢ SSRXM DN2 USB1_SSRX_DN2_N 22)
USB1_HUB_AUTOEN# 45 35
— AUTOENZ/HS_SUSPEND PWRCTLIBATEN? <
USB1_HUB_PWRCTR_POL 41 PWRCTL POL UR2z X
i ~\
USB1_HUB_TEST 4 7 as To PCIe Card WiFi/BT .
TEST USB_DP_DN3 g i 8; ON3DP (23
R290 953K USB1_HUB R1 64 USB_DM_DN3 USBI DN3 DN [23]
Ro40Z 1% UsB_Ri 19
USB_SSTXP_DN3 [55—X
- USB_SSTXM_DN3 [F—X
R288 OR GRSTz 50
[10,20,25,28] RESETSTATZ R0207 T GRSTz 2
R289 OR_DNP USB_SSRXP_DN3 [55—X
[9] A23_USB_HUB_RST Ro20T % USB_SSRXM_DN3 =X
PWRCTL3/BATEN3 %X
VERCUR3z [——X
B1_HUB_XI :
[ Les 24 xi M To Expansion Connector
'I " USB_DP_DN4 |55 % USB1_DN4 D P  [25]
USB_DM_DN4 S USBIDN4 DN [25]
2
iz 2 18pF il USB_SSTXP_DN4 [-57—X
X4-SMD-3_2X2_5X1_OMM 1% USB_SSTXM_DN4 [-=—X
Rod0z USB_SSRXP_DNd 29X
USBLHUBXO 61| USB_SSRXM_DN4 Review Note:
27pF “ 32
By 80| o 3 PWRCTLUBATENS 743 % The Pin OVERCUR'z can be left if power is not i
= TUSBB0ATRGCR "
qfnB4_0d5_9x9x1mm ©|

USB1_HUB_AUTOEN#

USB1_HUB_PWRCTR_POL

USB1_HUB_FULLPWRMGMT#

USB1_HUB_GANGED

USB1_HUB_TEST

R292

1%
R0402
DNP

NOTE :

#1 Automatic Charge Mode Disabled

#2 PWRCTL Polarity is Active High

#3 Power Switching and Overcurrent Inputs Supported
#4 Individual Power Control Enabled
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[21]
[21]

21
21

21
21

21
21

21
21

21
21

Q]
i

USBO_DATAN <

USBO_DATA P <

USBC_SS_TX1_P

L1_90R 280mA
2 USBC_DATA_CONN_N
e
4 | e~~~v~_| 3  USBC DATA CONN P
L2012 DLW21SNS00HQ2L

A

L28 90R 2801
4

USBC_SS_TX1_CONN_P

USBC_SS_TX1_N

USBC_SS_TX1_CONN_N

[

USBC_SS_RX1_P

SAAAS
1le~~ 2
12012 DLW2TSNI00HQ2L

L27 90R 280mA
2

USBC_SS_RX1_CONN_P

[

USBC_SS_RX1_N

USBC_SS_TX2_P

USBC_SS_TX2 N

[

USBC_SS_RX2_P

AANS
4 |o~v~vv~_| 3 USBC SS RX1 CONN N
L2012 DLW21SNS00HQ2L
29 90R 280mA
USBC_SS_TX2_CONN_P
el
1 | @~v~~_| 2 USBC SS TX2 CONN N
12012 DLW21SNS00HQ2L

L30 90R 280mA
2

USBC_SS_RX2_CONN_P

{6 USBC.SS RX2 N 4 3 USBC SS RX2 CONNN _
12012 DIWZISNOOOHQ2L
S| o T o S| o T o S| o
g g g g g
H -XX, XX, XX, XX
d d d d d
3 D5 3 D43 3 D44 3 D45 3 D46
pd ESD122DMXR 2 ESD122DMXR 2 ESD122DMXR 2 ESD122DMXR 2 ESD122DMXR
2 36V T o eV T | sev T o eV I
VBUS_5V0_TYPEA
L8 90R 280mA
USB1_DN2 D N 1 2 ‘mﬂ
4 le~~ ] 3 10
USB1 DN2 D P < T USB1 DN2 D N 11| VBUS_1
L2012 DLW21SN900HQ2L ‘ T_USBT_DN2 D P 12 gg—‘ TJuss2
13| OP_
L10_90R 280mA GND as 1 12
USB1_SSRX_DN2_N R I & ] gsm NN g RX_N_1 |
— RX_P_1 TAB2
use1_ssRCONZ P e 2 T_USB1_SSTX DN2 N 17| GND usss
T USBT_SSTX DNZ P TXN_1
L2012 DLWZTSNS00HQ2L 5| D
7__90R 280 USB3_TYPE_A_TOP
USB1_SSTX_DN2_N A 3 £ £
Al | o | o To| o
USB1_SSTX_DN2_P AR < < <
L2012 DLWZ1SNS00HQ2L ) & )
2 2 2
g D15 3 D17 3 D14
< ESD122DMXR <) ESD122DMXR <) ESD122DMXR
T | ev T | eev 2 36V
L9 90R 280mA
1 2
USBIDNIDN <& AL USB3_TYPE_A BOTTOM
USBIDN1D P < 41~ 3 B USB1_DN1_D_N ; VBUS_0
L2012 DLWZTSNS00HQ2L ‘ B_USBT_DNT_D_P 31085 Tusee
47 DR 19
HS0R 200 B USB1_SSRX DN1_N e
5 20
USB1_SSRX_DN1_N B_USBT SSRX_DNT P 6 TAB_4
USB1_SSRX_DN1_P  ({—4 3 T 5 USB1 SSTX DN N — 1] uss3 You
12012 DLW2TSNS00HQ2L B U TX DNT P 9 GND_EARTH
L6 90R 280mA
1 2 3 3 3 UARTTICBAT614H
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NOTE:

The RPi camera connector is 3.3V only (GPIO and IIC)!

80 |SCLO 1IC Clock pin ( Raspberry Pi GP1045) Typically used for Camera and Displays Internal 1.8K
pull up to CM4_3.3V

81 |45V (Input) 4.75V-5.25V Main power input

82 |SDAD 1IC Data pin ( Raspberry Pi GPI044 ) Typically used for Camera and Displays Internal 1.8K
pull up to CM4_3.3V

97 | Camera_GPIO Typically used to Shutdown the camera to reduce power. Reassigning this pin to another
function isn't recommended. CM4_3.3V signalling
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Raspberry Pi Display Connector x4 Lane
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Mini DISPLAY PORT INTERFACE
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O se70.5 [co % c93 c84 c67 c83 c81
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X
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BOARD ID EEPROM 4Kbit
VSYS_MCUIO_3v3
VSYS_MCUIO_3v3
U7
(10,30]  WKUP_I2C0_SCL >>7; SCL vcC 4 ?Daﬂur?F R155
(10,30]  WKUP_I2C0_SDA <>>7 SDA 10V, X5R 10K
1 o201 1%
ves RO201
5 EEPROM_WP _ R377 R
wp ROZ0T o< BOARDID_EEPROM_WP  [10]
24FCO4RT-IOT R156
Pin to Pin s023-5 10K P15 Test Point
1% TP6OC_SMD Layout Note:
BeagleBone Al-64: 4Kbit, Microchip, 24FCO4HT-I/OT. R0201 TP16 Test Point Place TP15 TP16 To Connector Side.
BeagleBone Black: 32Kbit, Microchip, 24LC32AT-/OT. DNP O 1reoc_sup Space = 2.54MM
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TPS2121RUXR: Priority Power MUX, 2.8V-22V, 4.5A
DC_VDD_5V VSYS_5v0
J6 Ut
1 MAX: 557V MIN: 3.9V 1
[ Sm— N1 ouT_1 |5
our FF—
c36 R350 0 R352 c8 ca4 cag9
2 1000 13K > 20K VSYS_10_3V3 ==100uF =—100uF S —1uF
25V, X7R 1% 1% 10V.X5R | 10V, X5R
DC630-20001 C0402 R0402 [ R0402 c ci210
conn3-pwr-dc630 PRI 6 oo
V5§ ovi 106v fa
Supply 1: DC_VDD 5V, From the DC Jack 1%
Supply 2: TypeC_VBUS_5V, From the USB Type C. R2 0 RI7 R0201
Prioritizes Supply 1 when present, and quickly 47K > 47K
switches to Supply 2 when Supply 1 drops. 1% 1% 26
R0402 [ R0402 ST RO201 T ABZZPWRST[13]
TypeC_VBUS 5V 1L ss |1 sS
USB Type C MAX: 557V, 2 e v 12 ]
R355
c21 ci1 11K R354 R16 cig
10uF 100nF 1% 0K 20K 1uF
16V XTR [ 25VX7R R0402S 1% 1% 10V, X5R
C0805 | C0402 DN R0402 R0402 | CO402
cP2_ 3
cP2
223 5v2 106 GND
Overvoliage Supervisor (OVx): TPS2121RUXR Output Current Limit
Vin_max=(R352+R17) * Viov / R17 R12 2 Rl4 vqin12_0d5_2¢2_Sximm
(20K+4.7K) * 1.06 1 4.7K R 47K R16=20K
1% 1%
R0201 [ R0402 I: Min 4.4A, Type 4.9A, Max 5.4A
Priority Supervisor (PR1):
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)" 1.06/4.7K
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10K 10K VSYS !
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POWER SUPPLY
3.3V GENERATION

PCB Note: Short LM5141 AGND and GND at single point

TI WEBENCH Simulation Inputs:

Vin (min) = 4.5V Vin (max) = 5.5V
Voutl = 3.3V@8A
Ta = 25 deg

>> LM5141.PG  [18]
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% 1
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EVM's 3-Phase DUAL PMIC Power Distribution Network (PDN)

(3-Phase Buck supplying VDD_CPU)

VSYS_3v3

c25 c3
2.20F OnF
10VX7R | 10V.X5R
C0603 €0201

PMIC-

"PCB Notes:
For multi-phase Buck converter configs, route
remote sense feedback as follows:

1. Pseudo differential pair traces on same layer

& next to primarily power plane segment. Avoid
routing near to any noisy/switching signals.

Connect each trace, as close as possible, to

power & Gnd vias or across Dcap in middle of SOC
power ball group.

Trace widths = 4-8mil & separation distance
8-50mil, try to keep traces near each other as be:
as possible while

For single-phase Buck converters, route remote
sense feedback as follows:
1. Single-ended traces on same layer & next to

st

primarily power plane segment as best as possible.
Avoid routing near to any noisy/switching signals.

A

3. Trace widths = 4-8mil"

Route as Pseudo differential pair trace

2. Connect each trace, as close as possible, to
a power via near in middle of SOC power ball group.

(See "PCB Notes")
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= 50
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0201 T0V,X5R R337 - SDA_I2C1/SDI_SPI VINT_LEOA_1v8
PMIC_I2C1_SCL 31
- = 19: 2"323(“ T;Z" = SCL_I2C1/SCK_SPI 2 T
8 RO201 1% 1% PMIC_ENABLE 20 VOUT_LDOVINT
RO201 RO201 nPWRON/ENABLE VRTC_LEOA_1V8
H_PMIC_WAKE
[18] USER_PB — [10,31] H_MCU_INT# <& LN P 3 T %ﬁi
& J 2 VOUT_LDOVRTC 10V,XTR
8 suraveicorocka [10.18] HMCU_PORz <& nRSTOUT 490 C0603
DCK5_2P15X1P4 Test Point  TP14( EN_DRV_OUT 20 2. 20F =
TP30C_SMD EN_DRV 13 VDD1_LPDDR4_1V8 REG 10VX7R
VIO_VIN - VOUT_LDO1 C0603
= [10] MCU_I2C0_SCL gg GPIO1 ;:;ia =
[10] MCU_I2C0_SDA 0 GPIO2 11 VDD_ADC_1V8_3V3 REG 10V, X7R VDD_DDR_1V8
VOUT_LDO2 o8t
o 6 VDA_DLL_0V8 €493 = R31
47K [10] SOC_SAFETY_ERRZ )} HPMIC WARE 7 GPI03 2 20F B RO405 7y
1% 3| GPIod ] 10V XTR
R0402 [31] LEOA_SCLK 4| GPIO5 VOUT_LDO3 C0603
[31] LEOA_SDATA TEOA_GPIOT GPIO§ VDA_MCU_1v8 C492 = VDD_ADC_1V8_3V3
[10] MCU_SAFETY_ERRZ > GPIO7 2. 2uF -
R3 21K Test Pont__TP13, TEOA_GPIOY GPios 5q 7 10V.XTR FLI_ /) 120R
110] wkup_LFoscoxi & RO20T % TP30c_sp O gg}gi‘o o8 VOUT_LDO4 C0603 L0603 2A
o P9 BLM18PG121SN1D
R2 GPIO11 Z WL
261K LEOA_WDOG_DISABLE O xo
1% N
RO201 5|
= {0 PMIC POWER EN1 3 Review Note: The LDO1-LDO3 can be configured in bypass mode to be used as a load switch, but LDO4 can not.
VDA_MCU_1V8 =
R4 0R
23 m2susclk <K R0201 1%
R20
22K
% _ .
(EVM Bd Setting Default): . PMIC-A uses default 12C ADDR:
0x48, 0x49, 0x4A & 0x4B
[10] H_SoC_PORz <& 3§
PD (Low) Enable WDOG <Variant Name>
htos-, io.com
LEOA WDOG_DISABLE tps:/fww
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VSYS 3v3

VSYS 3v3

u29
TPS65941111RWERQ1

vafn56_0d5_8x8x0_8mm
4

PMIC-B

c38
100nF
10V.X7R | 10V,X5R
©0603 C0201
VCeA
81 vio_n
26
c17 cs13

c34
10uF

J‘uJuF i OuF ‘L OuF “L OuF L PVIN_B2
16V.X7R 15v XTR | 16V.X7R 16V.X7R 15v XTR 45
C0805 C0805 €0805

PVIN_B1

Co805 | C0805 PVIN_B3

PVIN_B4

PVIN_B5

VINT_LEOA_1v8

[30] PMIC_ENABLE )

Test Point_ TP9 O%
TP30C_SM

PMIC_12¢1_SDA {H——30

PMIC_l2c1 scL  pp— 311

R339
R0207

VDD_CORE 0V8 REG SW3 |91 0.47uH
SW B3A 42 L1008 497
12 o w_B3e TFM252012ALMAR47TMTAA csoa
PVIN_LDO12 ro Ba 42 FB_VDD_DDR_1V1 ATUF
LDO12 Input: 500mA+500mA=1A ! 10V X5R
C1206
*—524 oveoRY = =
R39%5 o 51 - =
o201 - VSYS_SENSE 55 VDD_CORE 0V8 REG SW4 116 0.47uH
36 SW_B4A 756 L7008 4.9A
VBACKUP sw_B4B TFM252012ALMARATMTAA _| C35 €500
v 54 k52 VSYS 10.3V3 g _vsYS_10_3v3 S T
OR_DNP 40 , C1206
% OSC32KCAP o TR I == =
By oscazkin
30 34 VDD_RAM_0V85 REG_SW 122 0.47uH
X—=— 0sCc3z2kouT SW_B5A L1008 4.9A
rs g5 k3L TFM252012ALMAR47TMTAA C524

AMUXOUT

VSYS_I0_3V3

R8
1K
5%
R0402

RO20T
VSYS_I0_3v3 [11] W4_SEL_SDIO_3V3_1v8

nPWRON/ENABLE

nINT
X—= nRSTOUT

%—=— EN_DRV

22 o1

GPIO2

5
77 GPI03

GPIO4

GPIOS

PMIC_WAKE2

GPIO6
X—471 GPIO7
x 5| GPIO8
*—

\H——M—»—M—{
EEEEE:
28182

> GPIO9
GPIO10

GPIO11

hase:
BUCK1-4: each 3.5A, Total 14A

8 BUCKS: 24
PVIN_LDO4 | p1,LD02,LDOB: each 500mA
10 0mA

PVIN_LDO3

SDA_I2C1/SDI_SPI

SCL_I2C1/SCK_SPI

REFGND1
REFGND2

GND

SW_B1A
SW_B1B

FB_B1

SW_B2A
SW_B28

PMIC MAX Output Current: FB_B2

27
28 T

VDD_CORE_0v8_REG.SW1

"PCB Notes:
For multi-phase Buck converter configs, route remote
sense feedback as follows:

1. Pseudo differential pair traces on same layer
& next to primarily power plane segment. Avoid
routing near to any noisy/switching signals.

Connect each trace, as close as possible, to
power & Gnd vias or across Dcap in middle of SOC
power ball group.

Trace widths = 4-8mil & separation distance =

8-50mil, try to keep traces near each other as best
as possible while

For single-phase Buck converters, route remote
sense feedback as follows:

1. Single-ended traces on same layer & next to
primarily power plane segment as best as possible.
Avoid routing near to any noisy/switching signals.

2. Connect each trace, as close as possible, to a

- 2

u 47uH

22

VDD_CORE (/8 REG sw2

VDD_GERE_0V8

A47uF 7uF
10V, X5R
FE_V'DD_CORE_OVE_J

/ TFMZsZmzALMARMMTAA

L17 ~~ 047Ul

43

L1008 4.9A
TFM252012ALMARA7TMTAA

VOUT_LDOVINT

VDD_RAM_0V85_REG

47uF 7 F
10V, X5R
FB_VDD_CORE_RAM 0V85 C1208

power via near in middle of SOC power ball group
Trace widths = 4-8mil"

VDD_RAM_0V85_REG

VOUT_LDOVRTC

VOUT_LDO1

VDD_SD_DV_REG

VOUT_LDO2

VDA_USB_3v3
ca87

VOUT_LDO3

VDD_IO_1v8 REG

VOUT_LDO4

57
5
3

Review Note:The LDO1-LDO3 can be configured in bypass mode to be used as a load switch, but LDO4 can not.

PMIC-B uses NVM to set 12C ADDR:
0x4C, 0x4D, Ox4E & Ox4F

VDA_PLL_1V8

1.8V or 3.3V

20F
10V.XTR
c483 C0603
2.20F
10V,X7R
€0603
VDD_SD_DV

VSYS_IO_1v8

<Variant Name>
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3.3V LOAD SWITCH
L

PCB1 Label 1 Label 2
caa7
220F
6.3V,X5R
€0805

BeagleBone Al-64_PCB  DC 5V Label SN Label

u23
TPS22965DSGR

WSON8 0D5 2X2X0

VSYS_MCUIO_3V3  VSYS_O_3v3

M
7
VIN.1 - VOUT 1
- ST
VIN2  VOUT 2 oo ca46 ca39
6 X 22uF 100nF
[31] EN_3V3I0_LDSW ) \?QIIAS cT 6.3V,X5R| 10V,X5R
C0805 | C0201
o
Z o
o i
w| ol
Vout=1.1v VDD DDR 1V1 BUCK REG
VSYS_3v3
Tout=3A — —
ca7

220F
6.3V,X5R
€0805

TPS62813QWRWYRQ1

VDD_DDR_1V1_REG VDD_DDR_1V1
vafnhr9_ 0055 3x2ximm
A 3 TPS62813 SW_L15 0.47uH Rat uil
VN sw L4242 10.2A R0406 A
[31] EN_DDR_BUCK ) ? 8l en CSHB0AZI-RATM
e ls TPS62813 FB ca5 ca7
1 2F —22uF
MODE/SYNC 63VXSR | 6.3VXSR
C0805 C0805
TPS62813_COMP 7 9 TPS62813_PG
R345 COMP/FSET - PG
10K TPS62813_SS 6 z
1% SSITR &
R0201
ca95 N
4.70F
50V,X7R
C0402
ETHERNET POWER USB3.0 HUB & ETHERNET POWER
VDD_2V5
0 0
] ] . . .
R243
VSYS_IO_3V3 u9 10K o
TPS74801DRCR 1% VSYS_10_3v3 u18 10K
VSYS 3v3 VSYS 5V0 vsont0_05 3x3ximy R0201 TPS74801DRCR 1%
VDD_2V5  VSYS 3v3 VSYS_3v3 vson10 065 3xxim; R0201
* 1 N1 PG 3 PG_2V5 ==
2 VDD _2Vs FL11___/) 120R 2V5/3V3 1 3 PG_1v1
‘ ‘ 2 ‘!’ L0603/ 2A T 2| Nt PG VDD_1v1
4ons oumt |2 Imax = 137mA + 662mA = 799mA. FL9 120R _DNP IN2 '!'
10 L0603 2A 4 Imax = 108mA + 554mA = 662mA
R163 A A NIOK EN2VS 5 out2 BLM18PG121SN1D BIAS  outt
R0201 % EN o |8 R166 c315 c433 R2T6 A NOK ENIVE 5 | uT2
c314 c3s2 caz1 ssas 7l g g Vio=08V 357K 100F 100nF R0207 1% . R277 339 540
1uF 100nF 470F z 2 1% 1BVXTR | 10V X5R cs41 cs42 543 ssvi 7 o o 1.87K 10uF 1000F
10V, X5R 10V, X5R 10V, X5R C539 o o R0402 C0805 0201 1uF OnF -4.7uF ss 2 < 1% 16V X7R 10V, X5R
C0402 C0201 C0603 10nF o « 10V, X5R 10V, X5R 10V, X5R C544 O a R0402 C0805 C0201
16V.X7R = co402 | CO201 C0603 10nF o o
0201 Vout = Vib x (1 + R166 / R164) = = 16V,XTR =
= = = DNP =08V x(1+3.57K/1.69K) R164 C0201 Vout= Vi x (1 + R277 / R299) = =
=0.8Vx3.1124 1.69K DNP =08V x(1+1.87K/4.99K) R299
= = =249V 1% =0.8V x1.37475 4.99K
R0402 =1.0998V 1%
RO402
Ethernet PHY: VDDA2P5=2.5V, Imax=137mA L
LDO U18 Power In=2.5V, Imax=662mA Ethernet PHY: VDD1P0=1.1V, Imax=108mA B
Total: Imax= 137mA + 662mA = 799mA USB3.0 HUB: VDD=1.1V, Imax=554mA
Power Consumption: (3.3V-2.5V) * 0.799A = 0.6392W Total: Imax = 108mA + 554mA = 662mA
Thermal Junction-to-ambient: 0.6392W * 44.2°C/W=28.25° Option 1: VIN_2V5/3V3 = 3.3V
Power Consumption: (3.3V-1.1V) * 0.662A = 1.4564W
Thermal Junction-to-ambient: 1.4564W * 44.2°C/W=64.37°C
Option 2: VIN_2V5/3V3 = 2.5V
Power Consumption: (2.5V-1.1V) * 0.662A = 0.9268W
Thermal Junction-to-ambient: 0.9268W * 44.2°C/W=40.96°C <Varient Name>
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