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REVISION HISTORY

DATE REVISION DESCRIPTION OF CHANGES AUTHOR
21 Dec 2021 B 6B 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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SYSTEM BLOCK DIAGRAM

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 BOOTVIODES Button
Power MUX o] \sys svo
TPS2121 BB o
4.5A MAX -0 Tye SYS_BOOTMODE MCU_BOOTMODE
USB_HS,
i s e I =
. > SERDES3(2L) Magnetics
BUCK REG 3V
(3.3v) . PMIC Supply
LM5141RGET ITAG
WKUP_I2€0 Buffer Debug UART
—P] [
EEPROM 4Kbit WKUP_UARTO SN74LVC2G241 Pin Header
24FCO4HT-I/OT
USB2.0_HS_1 Buffer Debug UART
L )_HS_ UARTO |[«—» :
| USB3.0_S5_1 SN74LVC2G241 Pin Header
Dual
USB3.0 Type A |(USB2.0_HS 2 Timer 7
USB3.0_SS_2 ®
‘_'_] PWM |[+——> F
MCASP [4——»| a _
USB3.0 HUB | usB_H UART [¢—— £8
Expansion Header ¢ | TUSB8041 = usB1 Ic < R S %
P9 5B53) sERDES2 (11) I«
1to 4 SPI [+——)) S
USB2.0_HS_4 MCU_ADCO l——1 2
o
s ] TDA4VM LS
222 SERDES1 (21) SoC MCU_ADC1 ——] 5 =
PCle M.2 Conn (Key E) [€—*|MMC2 o MCU_SPI1 j¢——> BE
ASOBC27-S40BE-7H ‘_’LI\J/IACT'SlPlo MCU_TIMER_IO1|¢—— 3zq
2 e
o0 MCU_UARTO +—»| =35
MCU_I2C1 «—> S=
Zx
MiniDP Conn |« DPO(L) | serpEsa_Tx Power
3VM11201-D730-7H | ¢ » DPO_AUX —
- onn
CSIRX0O &————  (RPi) 22Pin
4 Lane
eMMC (16GB) 20
EMMC16G-TB29-PZ90 CO CSI1 Conn
CSIRX1 &———  (RPi) 22Pin
4 Lane
LPDDR4 (4GB) 32b J oro
Q3222PM1WDGTK-U D! Conn (RPI)
DSI-TX ——— 22Pin
5 4 Lane
Micro SD ¢ ab > MMC1
YL004-030-001

Crystal
19.2MHz

WKUP_OSCO

Crystal
22.5792MHz OSCL

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
, NVM ID = 13, PG2.0) (Power Rail & GPIO Mapping Overview)

Leo PMIC-A, PN TPS65941213RWERQL (TI PN ID = 1, MP Buck Rails =

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

esdecto terface with SoC' ntenal - network optiized for monitoring 18V power ol
f

2. Added 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

Filoudng s PR b ceew o Gl e oo P (52057 o oo PG e, PORLOCH AR
Update notes

> Changed PMIC-A F83 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 R Bt o Ty AR A VI, 4l 2.0 MG o i ok na 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 FFl 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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Debug/Development option ® ot et < oDA 178 C5tRx
LE0A_sCIX [P0 S TR VDA PLL 1V REG = VDDA_1P8_DP &
Note it —— T @] VDDA 175 DsX -
lote items i % B
® s soath e =
— I VDDA_1P8_UFS e
 VOOAIPRUTS L fvdoe pe s
@ On-Chip “Pwr OK” Monitors (0V & uv) | — Do e —
- oo _ivs_seross e
@BP> On-Chip “Pwr OK” Monitors (UV only) [GP_8 o e W Eofmbnatiits ol 0 reeign Sl i - iin
S0 e 3.3V Analog PHY Povier Domains
funcion o o 300T et basrdGesgn needs
s e DA 5D VD 3_usb HS USB182 PHY.
- . enruse vee [
== Provisioned In-Line Supply Filter s yeoi | @ o5 10 1v8 _
o = PMIC WAKE? [ 100 aur=aro s oo | TPs22965-Q1 H
[ High-lighted diagram changes | e e W 1 veca 3vs L,. e Voo 10 3v3 ®
EN_3V3I0_(0SW |GhOL11 e meur= GPOTREGEN v i | En_3vai0_Losw i [ lvada
! ) =
[memelo ) o soi0 ava avan
Discrete LDO — B M |,
[[ow Voor 300mA LDO o
755t 1 vsowarorzs3) LV erusE Domains
veea v
- /N (1.4-5.5V) vcuv( MIERENE 2,
oo _
i P e eRmoR]_ soc sarery s
_ResersTaT:
FORE-OUN] H_50C PORe_OUT,
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MLB

u19L

MLBO_MLBCP [~3g5 %
MLBO_MLBCN [—~——X

MLBO_MLBDP 253X
MLBO_MLBDN =X
SR1.1

MLBO_MLBSP [-RSTX
MLBO_MLBSN [—~——X

J721E

Pin Mux:v0.13.2 Ballout

TDA4VMBBTGBALFR
fcbgaB27_0d8_24x24x2_8mm

DSI

U19E
E11
DSI-TX DSI_TXCLKP¢Erg——0 DSLTXCLK P [26]
DSITXCLKN 4210 S DSITXCLK N [26]
PurGrp:VDDA_128_DSITX ci2
DSI_TXPO |39 DSLTX0P  [26]
DSLTXNO [————————) DS TXON  [26]
DSI_TXP1 gg ;; DSI_TX1_P  [26]
J721E SR1.1 DSI_TXN1 DSITTXIN  [26]
Pin Mux:v0.13.2 Ballout:v20181212
e S paten glé:, ]x DSI_TXP2 é}g gg DSI_TX2_P [26]
o DSI_TXN2 DSI_TX2_ N [26]
DSITXP3 [os DSI_TX3.P  [26]
DSI_TXN3 DSITX3 N [26]
DSI_TXRCALIB
DSI_TXRCALB |12
G9
DSI ATB 0 H g%
DSI_ATB_1_H X
TDA4VMBBTGBALFR RY;
febga827_0d8_24x24x2_8mm Note: ATB pins to be left unconnected ‘:3/9*?
R0402

CSl Interface

U19F
CSI0-RX CSI0_RXCLKP- é%:é CSI0O_RXCLK P [26]
CSI0_RXCLKN CSIO_RXCLK N [26]
CSI0_RXPO :“ig é CSIO_RX0P  [26]
CSI0_RXNO CSIO_RXON  [26]
2 CSI0_RXP1 glg:é CSIO_RX1_P  [26]
out:v20 CSI0_RXN1 CSIRXITN  [26]
DRAS29 DU csioRxpP2 o1 CSI0ORX2. P [26]
CSI0_RXN2 :<< CSIORX2N  [26]
CSI0_RXP3 E}g:éé CSIO_RX3_P  [26]
CSI0_RXN3 CSIRX3N  [26]
F16 _ CSI0_RXRCALIB
CSI0_RXRCALIB = .
- 18 Note: ATB pins to be left unconnected
CSI0_ATB_ 0_H [Fig X
CSI0_ATB_1_H X
R99
CSI1-RX CSH_RXCLKP: Qr;:é CSI1_RXCLK P [26] :E/QR
CSI1_RXCLKN CSH_RXCLK N [26] Kooz
- CSH_RXPO 15 CSH_RX0_P  [26]
CSI1ZRXNO CSHZRXON  [26]
CSI1_RXP1 Slg:éé CSI_RX1_P  [26]
CSI1_RXN1 CSHRXIIN  [26]
i o —
CSI1_RXN2 CSHRXZN  [26]
csi_RxP3 13 CSHRX3 P [26]
CSI1ZRXN3 CSHRX3 N [26]
F15 CSI1_RXRCALIB
CSI1_RXRCALIB
csi_ATB 0 H FEi2x
CSH_ATB_1_H [ X -
TDA4VMBSTGBALFR 499R
febgaB27_0d8_24x24x2_8mm 1%
R0402
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U19R

SERDESO

PwrGrp:VDDA_128_SERDES

Pin Mux:v0.13.2 Ballout

SERDES1
SERDES

P: VDDA,

SERDES2

PwrGrp:VDDA_128_SERDES

SERDES

AE18 SERDES0_REXT

SERDESO_REXT

SERDES0_TX0_P ﬁ
SERDES0_TXO_N

SERDES0_RX0_P [~Afff

SERDESO_RXO_N

SERDES0_TX1_P ﬁ
SERDESO_TX1_N

SERDES0_RX1_P |~Aff

SERDESO_RX1_N

Al
PCIE_REFCLKOP{AgT

PCIE_REFCLKON

AE13 SERDES1_REXT

SERDES1_REXT

AG14 C_PCle1_TX0_P cars_||_2200F
PCle1_TX0_P 2
semees o IR PRO RO o RGBS oo
X0 ! Co207 | [T0V.X5R o Ro4
SERDES1_RX0_P [Atirs PClel RX0 P (23] o
SERDES1_RX0_N Pelet RXON (23] RO402
AG15 C_PClet_TX1_P. can 20nF
SERDES1_TX1_P [-aF PCTeT TXT- N Hf—;g PCle1_TX1_P  [23] =
SERDEST TX1 N 218 gg‘;g‘ ma_zfé‘; €0201 1]10V.X5R PCIeTTXIN (23] =
SERDES1_RX1_P [Atig poeRan 1z
SERDES1_RX1_N o1 RX11
POIE REFOLKIP{-AR1e——SOC-SERDES T REFCT Ro R ;g PClo1_REFCLK P 23]
PCIE_REFCLKIN = = = i 9" PCIe1 REFCLKN (23]
AD13 SERDES2_REXT

SERDES2_REXT

SERDES2_TX0_P [-At

SERDES2_TXO_N

SERDES2_RX0_P 2#,,11
SERDES2_RXO_N

G11 C_USBA SS_TX_P.
C_USB XN

SERDES?_TX1_P 4213

SERDES2_TX1_N

€0201 | [0V X5R

AJ
SERDES2 RX1_P [~AHiz

SERDES2 RX1_N

PCIE_REFCLK2P {-ARH usat
PCIE_REFCLK2N

TDA4VMBSTGBALFR
febgaB27_0d8_24x24x2_8mm

u19s

USBO

SERDES3

Pin Mux:v0.13.2 Ballo

SERDES4

DP0O-AUX

SERDES3_REXT

SERDES3_TX0_P
SERDES3_TXO_N

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
SERDES4_RX1_N

SERDES4_TX2_P
SERDES4_TX2 N

SERDES4_RX2_P
SERDES4_RX2_N

SERDES4_TX3_P
SERDES4_TX3_N

SERDES4_RX3_P
SERDES4_RX3_N
DPO_AUX_ATB_0
DPO_AUX_ATB_1

DPO_AUXP
DPO_AUXN

AE8 _ SERDES3 REXT

Ro7
301K
1%
177 220F R0402 =
168 2200F_C0201 | [10VX6R ;; st hon B

USBA_SS_T:

USBA SS RX_P  [21]
USBA_SS_RX_N

[21]

AG8 C_USB_SS_TX2_P C132 220nF
AF —CUSB S5 TXZ N Cooi | [10V X6R_Cid3 FM;; eSS et
0201 10V.X5R
8

ﬁ;"g USBC_SS_RX2_P
USBC_SS_RX2_N

AGY _ C USBSS TX1 P csar 2200F

AF10__C_USB S5 TX1 1 C0201 | [0V X6R_C538 2200F ;; e
C0201 10V, X5R -

AJ9

AT USBC_SS_RX1_P

USBC_SS_RX1_N
AD1Q

AE9

F9 _ SERDES4 REXT

[22)

122 R8s
122 S
122 R0402
122] =

22

122
22]

e
=1
A12 C_DP0_TX0_P
B11 ~DPOTXON

ity

c18s 220nF
€0201 | [10V.X5R___C174 || _220nF 23323??5’5
€020 | [10V.X5R -

c10

FR

A1 C_DPO_TX1_P. c164 220nF
BT0 ,_DPU_TXT N C0201 | [10V.X5R__C151 220nF ;;ggg,m,:
C0207 | [T0V,X5R

-
X

A9 C_DPO_TX2 P C135 220nF

B C0201 | [T0V.X5R__Ci29 2200F ;;gig Xer
€0201 | [10V.X5R

7

6

9
3|

=fs}
23

8
c:
DY

X
A8 C_DP0_TX3 P C126 220nF
= DPO_TX3_P
87 _CDPOTXON —Cozol _}vxw Cizs 2200F ;;ng 2o
C0207 1 [T0V.X5R S
c6
D5

[F6 o Note:

7 C_DPO_AUX_P c121 220!

TDA4VMBSTGBALFR
febgaB27_0d8_24x24x2_8mm

F F
G6—C_DPUAUXN 0207 | [T0V.X5R_CT18 2200F ES;E;S’:S?’E
C0201 1 [0V X5R

R89
3.01K
27]
e -
R0402

(27
[27

Note: Place DC blocking caps near
soc
27]
[27

27]
27

ATB pins to be left unconnected

27)
27
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UtoM

MMC Interface

MMCO

PwrGrp:VDDS_MMCO

Pin Mux:v0.13.2 Ballout:v20181212

MMC1

PwrGrp:VDDSHVS

RGMIIS

PurGrp:VDDSHV

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

MMC2_CLK
MMC2_CMD

MMC2_DATO
MMC2_DAT1
MMC2_DAT2
MMC2_DAT3

| AD4, AD4 must be left unconnected.

P25

AE1__ MMCO_CALPAD_R R301 10K

RO201 %
AF1 > MMCO_CLK 28]
AE3 >> MMCO_CMD (28]
ﬁfnz MMCO_DATO  [28]
Ll MMCO_DAT1  [28]
e MMCO_DAT2  [28]
AFS MMCODAT3  [28]
1= MMCO_DAT4  [28]
[ MMCO_DAT5  [28]
L] MMCO_DAT6  [28]

MMCO_DAT7  [28]

AE4

> MMcoDs  [28)

R29

>> MMC1_CLK  [20]
>> MMC1_CMD  [20]

R24

P24

MMC1_DATO  [20]

R25

R26

)]
)]
MMC1_DAT2  [20]
MMC1_DAT3  [20]

N

MMC1_SDCD ~ [20]

> MMC2_CLK  [23]

O FR
fcbga827_0d8_24x24x2_8mm

U19N

JI21E SR1.1

> MMC2_CMD  [23]

MMC2_DATO (23]
MMC2_DAT1 (23]
MMC2 DAT2  [23]
MMC2_DAT3  [23]

UFS Interface

UFS0_REF_CLK¢—=—X
UFSO0_RSTN =X

UFS0_TX_DPO [FAGe%
UFSO_TX_DNO [F=2X

UFS0_RX_DPO |-arz X
UFSO_RX_DNO X

UFSO_TX DP1 [“agsX
UFSO_TX_DN1 =X

UFSO0_RX_DP1 [apg X
UFSO_RX_DN1 X

TDA4VMBSTGBALFR
febgaB27_0d8_24x24x2_8mm

1

MMCO supports 1.8V only !

MMCO is used by eMMC only.

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

VDD_DDR_1V1
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U190

Pin Mux:v0.13.2

PRGO_MDIO0_MDC

PRGO_MDIO0_MDIO

PRGO_PRU0_GPOO
PRGO_PRU0_GPO1
PRGO_PRU0_GPO2
PRGO_PRU0_GPO3
PRGO_PRU0_GPO4
PRGO_PRU0_GPOS
PRGO_PRU0_GPOB
PRGO_PRU0_GPO7
PRGO_PRU0_GPO8
PRGO_PRU0_GPO9
PRGO_PRUO_GPO10
PRGO_PRU0_GPO11
PRGO_PRU0_GPO12
PRGO_PRU0_GPO13
PRGO_PRU0_GPO14
PRGO_PRU0_GPO15
PRGO_PRU0_GPO16
PRGO_PRU0_GPO17
PRGO_PRU0_GPO18
PRGO_PRU0_GPO19

PRGO_PRU1_GPOO

PRGO_PRUT_GPO11
PRGO_PRU1_GPO12
PRGO_PRU1_GPO13
PRGO_PRU1_GPO14
PRGO_PRU1_GPO15
PRGO_PRU1_GPO16
PRGO_PRU1_GPO17
PRGO_PRU1_GPO18
PRGO_PRU1_GPO19

TDAAVMBBTGBALFR
fcbga827_0d8_24x24x2_8mm

PRG1_MDIOO_MDC
PRG1_MDIOO_MDIO

PRG1_PRU0_GPOO
PRG1_PRU0_GPO1
PRG1_PRU0_GPO2
PRG1_PRU0_GPO3
PRG1_PRU0_GPO4
PRG1_PRU0_GPOS
PRG1_PRU0_GPOB
PRG1_PRU0_GPO7
PRG1_PRU0_GPO8
PRG1_PRU0_GPO9
PRG1_PRU0_GPO10
PRG1_PRU0_GPO11
PRG1_PRU0_GPO12
PRG1_PRU0_GPO13
PRG1_PRU0_GPO14
PRG1_PRU0_GPO15
PRG1_PRU0_GPO16
PRG1_PRU0_GPO17
PRG1_PRU0_GPO18
PRG1_PRU0_GPO19

PRG1_PRU1_GPOO
PRG1_PRU1_GPO1
PRG1_PRU1_GPO2
PRG1_PRU1_GPO3
PRG1_PRU1_GPO4

PRG1_PRU1_GPO10
PRG1_PRUT_GPO11
PRG1_PRU1_GPO12
PRG1_PRU1_GPO13
PRG1_PRU1_GPO14
PRG1_PRU1_GPO15
PRG1_PRU1_GPO16
PRG1_PRU1_GPO17
PRG1_PRU1_GPO18
PRG1_PRU1_GPO19

EXTINTN
NC

PRGO & PRG1

> AA27_12C5_SDA  [26]

>> Y26_12C5_SCL  [26]

AF28_MCASPO_AXRO  [25]
AE28_MCASPO_AXR1  [25]
AE27_ MCASPO_ACLKR  [25]
AD26_MCASPO_AFSR  [25]
AD25_PRGO_PRU0_GPO4  [25]
AC29°SYS_BOOTMODE2  [19,25]
AE26_DP0_3V3 EN  [27]
AC28_GPI0_50 [25]
AC27_PRGO PWM2 A1 [25]
AB26 MCASPO_ACLKX  [25]
AB25_MCASPO_AFSX  [25]
AJ28_GPI00 54 [25]
AH27_GPIO0_55
AH29 GPIO0 56 [2-
AG28_GPIO0 57 [2-
AG27_GPIO0 58 [2!
AH28_PRGO_PWM0_A2 ]
AB24_SYS_BOOTMODE7  [19,25)
AB29_PRGO_ECAPO_IN_APWM_OUT
AB28_PRGO_PWM0_TZ_( 25]

EEEE

AE29_UART4 CTSn  [25]
AD28_UART4 RTSn _[25]
AD27_PRGO_PRU1_GPO2 [25]
AC25_PRGO_PRU1_GPO3  [25]
AD29_PRGO_PRU1 GPO4 [25]
AB27_SYS_BOOTMODES  [19,25]
AC26_PRGO_PRU1_GPOS  [25]
AA24 PRGO_PRU1GPO7  [25]
AA28_PRGO_PRUT_GPOB  [25]
Y24_PRGO_UARTO RXD  [25]
AAZ5_PRGO_UARTO_TXD  [25]
AG26_PRGO_PRU1_GPO11  [25]
AF27_PRGO_PWMT A0 [25]
AF26_PRGO_PWM1.B0  [25]
AE25_UART2 CTSn  [25]

AF29 UART2 RTSn _ [25]
AG29_PRGO_PRU1_GPO16  [25]
Y25_SYS_BOOTMODE3  [19,25]
AAZ6_GPIO0 81  [25]
AA29_uSD_PWR_EN  [20]

> DSI_2C4_SDA  [26]

>» DSI_I2C4_SCL  [26]

AC23_UARTO_RXD  [25]
AG22_UARTO_TXD [25]
AF22 PRG1_PWM2 A0 [25]
AJ23 PRG1 PWM3 A2 [25]
AH23_UART2 RXD__ [25]
AD20SYS BOOTMODEO [19,25]
AD22_UART2_TXD
AE20_MCAN4_TX [25]
AJ20 MCAN4 RX [25]
AG20_SPI6_CS1
AD21_PRGT_PRUO. GPom 125
[25)

[25]
A2t PRG1_PRU0 GPO17  [25]
AE21_M.2_UART_WAKE#  [23]
AH21_MCAN6_TX  [25]

AE22 PWR_ST  [29]
AG23 M2 RTSz _[23]
AF23 M2 I2C_ALERT# (23]
AD23_EQEP1 A [25]
AH24EQEP1 B [25]
AG21_EQEPT S  [25]
AE23_M.2_SDIO_WAKE#
AC21_SPIE_CSO_[25]
Y23_i.2_SDIO_RESET#
AF21_MCANB_TX  [25]
AB23_MCANB RX _ [25]
AJ25 EQEP1 T [25]
AH25_MCAN7_TX  [25]
AG25 MCAN7 RX [25]
AH26_PRG1_PRU1_GPOT4  [25]
Az M2 W DISABLE1#  [23]
AJ26 M.2 W DISABLE2#  [23]
AC22_SYS_BOOTMODE1  [19,25]
AJ22 SPI6 DO [25]
AH22_SPIED1  [25]

23]

23]

28]

VSYS_I0 3V3

U19P
Pin Mu
TDA4VMBBTGBALFR

fcbgaB27_0d8_24x24x2_8mm
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VDA_PLL 1V8

VDDS_0SC1_1v8
C366
c258 1uF c228
100nF 10V, X5R 4.7uF
10V, X5R C0402 10V, X5R
Co201 DNP C0603  VDA_MCU_1V8
VDA_DLL_0V8 =
FL23 120R VDDA 0P8 PLL DDR VDDA_MCU_PLLGRPO = =
L0603 (; 2A C400 c281
BLM18PG121SN1D 401 uF 156 c237 1uF c283
4 7uF 10V, X5R 100nF 100nF 10V, X5R 47uF
10V,X5R C0402 10V, X5R 10V, X5R C0402 10V, X6R
C0603 DNP C0201 C0201 DNP C0603
VDA DLL 0V8 VDDA PLLGRP_1V8 B =
C362
C180 C182 C152 €223 €239 1uF C360
FL26 120R VDDA _0P8 PLL_MLB =—=100nF ==100nF =—=1 —100nF 10V.X5R 4.7uF
VDA_DLL_0V8 0603 1/ 2A 10V.X5R | 10V.X5R : 10V.X5R | C0402 10V, X6R
BLM18PG121SN1D caz1 ca20 Claa C0201 | co201 | co201 | co201 | Co201 DNP C0603
FL3 /) 120R VDDA _0R8 DLL_MMCO 4.7uF 1uF 100nF = =
L0603 {/ 2A 14 10V, X5R 10V, X5R 10V, X5R
BLM18PG121SN1D Cc13 1uF C154 C0603 C0402 C0201
4. 70l 10V,X5R 100nF = = DNP =
10V, X5R C0402 10V, X5R
Cosos P 0%t VDDA_TEMP_1V8
= = = u19T I I I c243 I
NS VDDA _0P8_PLL_DDR VDDS_0SC1 | Mic R %‘;"OF ?02(?"8; :;5 X5R 527?:;
VDD_CORE_0v8 X0 VDDA_0P8_DLL_MMCO VDDA_MCU_PLLGRPO 618 10\£b)(15R 10%\40)(1&? SE‘APOZ 1000%0)(35!?
VDDA _0P8_SERDES VDDA_0P8_SERDES - -
g (; e - — V1a- VDDA 0P8 SERDESO_1 VDDA_PLLGRPO [y 1 = = VDD_PHYIO_1V8
BLM18PG121SN1D c276 Cc352 lcm c183 c212 AA15_| VDDA 0P8 SERDESO_1 ANALOG VDDA _PLLGRP1 M7 VDDA _1P8_CSI_RX FL15 120R
220F 10F 1000F =—100nF =—100nF VDDA _0P8_SERDESO_1 A PLLORre [[L12 L0603 U/ 2A
6.3VX5R 10V X5R 10VX5R | 10VX5R |10V, X8R Y1 . P AProRS [RIT c215 c363 C364  BLMIBPG121SNID
C0805 C0402 co201 | co201 | coz01 Y13_| VDDA OPS_SERDES2 S VDDAPLLORRS TPo 100nF uF 4.7uF
VDD_CORE_0v8 = = AAT2 | VDDA 0P8 SERDES2_ 3 VDDA _PLLGRPS [y 15 10V,X5R 10V, X5R 10V, X5R
= VDDA_0P8_SERDES2_3 VDDA_PLLGRP6 W8 C0201 0402 C0603
FLI7___A 120R . VDDA _0P8_SERDES_C AB14 VDDA_0P8_PLL_MLB = = = VDD_PHYIO_1V8
0603V 2A ‘AB75 | VDDA OP8_SERDES_C0_1 P s = - = )_PHYIO_
BLM18PG121SN1D C193 C208 VDDA_0P8_SERDES_C0_1 VDDA _TEMPO_1 5 T VDDA_1R8 DP FL18 120R
100nF 100nF AB13 SEROES VDDA TEMP2_3 L0603 2A
10VX5R | 10V,X5R AB12_| VDDA 0P8 SERDES C2 3 c173 ca78 C379  BLM1BPG121SN1D
C0201 | C0201 VDDA _OP8_SERDES C2 3 G16 VDDA 1P8 CSI RX 100nF 1uF 4
VDDA _0P8_DP G12 VDDA_1P8_CSIRX
- - — VDDA _0P8_DP '
— v s vooA_tps_pp 11 VOD_PHYIO 1V8
VDD_CORE_0V8 G14 - -
T 13| /DDA 0P8 DP C J14 VDDA_1P8 DSITX FL6 A 120R
FLS ) 120R VDDA_OP8 DP VDDA_0P8_DP_C VDDA_1P8_DSITX VDDA 1P8 MLB 0603/ 2A
10603/ 2A H15 - T 1P w7 — — c191 C186 BLM18PG121SN1D
BLM18PG121SN1D c148 cis3 181 cirg VDDA _0P8_DSITX VDDA_1P8_MLB VDDA 1P8 UFS 1UF 4.7uF
22F 1uF 100nF —=—=100nF J16 ST C o |Ac8 — — 1OVXSR | 10V.X5R
6.3V.X5R 10V, X5R 10V.X5R | 10V.X5R oA 0P8 CEIRX VDDA _OP8_DSITX ( VDDA_1P8_UF: oA 178 USB | coso2 _| cosos
L cosss | cowz co20t | co201 \ 0P8 HI7 | oon 0ps GSIRX VoA 1P Use |-ASS \_1P8_| = =
= = = VDDA _1P8_SERDES 1
= ABS 1 \/bbA_0P8_UFS VDDA_1P8_SERDESO_1 ﬁglg o1t Combined these
VDD_CORE_0V8 VDDA 0P8 _USB AATO VDDA_1P8_SERDES0_1 1000F. supplies as these
VDDA_0P8_USB ACT1 10V, X5R
VDDA_0P8_DP_C VDDA _1P8_SERDES?_3
LK \ 078 DP ( o0 i o201 are not used
BLM18PG121SN1D c387 C386 c1o4 201 VDDA_3P3_USB VoA MeU TEMP P21 VDDA
22uF 1uF 100nF = —=100nF N22 o L MCU_
6.3V X5R 10V, X5R 10VX5R |10V, X8R w23 | VDDA ADCO Li4 VDD_CORE_RAM_0V85 Ccl49
C0805 C0402 co201 | coz01 VDDA_ADC1 VDDAR CORE [Mvig 4.7uF
= = H22 VDDAR CORE My 10V, X8R
= VDDA_WKUP VDDAR_CORE 15 0603
= 22 VDDAR_CORE = VDD_PHYIO_1V8
VDD_CORE_0V8 VDDA_POR_WKUP K19 VDD_MCU_RAM_0V85
T - VMON_VSYS M26 VDDAR MCU [7T1g T FL19 120R
FL16 120R VDDA _0P8 DSITX VMON_ER_VSYS VDDAR_MCU B L ng
03 2) €286 VDDAR CPU |-t VDD_CPU_RAM_0V85 | cie1 Lcssa Lcaaz BLM18PG121SN1D
BLM18PG121SN1D carz €370 c210 100nF Ve it WA R 100nF 10F 470
4 7uF 1uF 100nF 10V, X5R a 10V, X5R 0V.X5R | 10VX5R
10V.X5R 10V, X5R 10V.X5R C0201 TD: FR C0201 C0402 C0603
C0603 C0402 C0201 = fcbga827_0d8_24x24x2_8mm = =
= = = VDD_PHYIO_1V8
VDD_CORE_0V8
FL2___ A 120R
FL7___ /) 120R VDDA 0P8 CSIRX VSYS_3v3 L0603V 2A
0603 C205 C190 Co4 c87 BLM18PG121SN1D.
BLM18PG121SN1D c211 c213 c222 ==1000F_ ==100nF 1uF 220F
4 Tul 1uF 100nF 10V.X5R | 10VX5R 10V.X5R | 6.3V.X6R
10V, X5R 10V, X5R 10V, X5R R142 co201 | C0201 C0402 Coas
Combined with S = Vth (min) = 0.45V by = =
VDDA 0P8 USB as VMON VSYS R0402 = VDA_MCU_1V8
it iS not used o0 075 USB VDDA_0P8_UFS VDDA_MCU_TEMP
C238 R141
4.70F 3K
10V, X5R 1% 10V, X5R
C0603 R0402
VDD_CORE_0V8 ) = -
DDA 0P8 UsE VDD_RAM_0V85_REG
FL21 120R \ 0P8 |
L0603 & 2A FL4 A 120R
BLM18PG121SN1D C389 €390 L0603 A
4.7uF 1uF C199 C189 €220 €252 C124 C120 BLM18PG121SN1D
10V, X5R 10V.X5R 0 101 1 1uF 22uF
C0603 C0402 10V.X5R | 6.3V,X5R
= = C0402 _| Cosds
VDA_USB_3V3 =
VDA _USB_F 3V3 Note: = VDD_MCU_0V85
C240 ote:
365 uF Lo B I B FL13 120R
:07\,“;5R R :ggﬁ';w A fgw ) Dcaps shown here ) have been provi§ioned on PCB layo!ljt ) underngath SoC at ) c249 G2 aN1D
€0603 DNP _L_co201 individualpower ball vias & around perimeter in case additional high-freq decoupling 1‘83“;5'?
= = - might be needed. 0201
VDA_MCU_1v8
VDDA_ADC_MCU Some Dcaps may be shown as "Do Not Install" (DNI) components if Power Integrity (PI)
330 Sz o6 simulation results for a particular power rail on this EVM PCB design combined with VDD_RAM_0V85_REG
4.70F 10V,X5R 100nF Dcap scheme (value, pkg type, ESL, Loop-Inductance, etc.) results in an impedance FL25 ;\mn
10V, X5R C0402 10V, X5R 3 3 L0603 2A
C0603 DNP C0201 response below or equal to the desired target impedance (Zt). cirt cie7 ci12 c109 BLM18PG121SN1D
100nF = —100nF 1uF 220F
= = = 10V.X5R |10V, X5R 10V, X5R 6.3V, X5R
VDDA WKUP C0201 C0201 C0402 C0805
C331 = = =
c329 uF C265 =
4.70F 10V,X5R 100nF
10V.X5R C0402 10V, X5R
- C0603 = DNP - C0201 <Variant Name>
VDDA POR_WKUP httos:/ww o com
€333 Bl
c285 uF c268 -
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DIGITAL POWER 2

Review Note:
MMCO(eMMC), VDDS_MMC0=1.8V Only !1!

P8
TP30C.

_SMD
VMON_VEXT V19

Y7
ARE
ABT

F17

Test Point
smi

VSYS_10_1v8 u19y

VMON_IR_VEXT

VSY§|_ 10_3v3

VDDSHVO
VDDSHVO

VDDS_MMCO
VDDS_MMCO
VDDS_MMCO

VDDSHV1
VDDSHV1
VDDSHV1
VDDSHV1

TP2  Test Point DIGITAL
TP30C_SMD

VSYS_MCUIO_3V3 VPP MCU

VPP_EFUSE AB11

VPP_CORE VDDSHV2
VDDSHV2
VDDSHV2
VDDSHV2

VSYS_MCUIO_3v3 122

1 M22
H19
H21
J20
J22
K21

VDDSHVO_MCU
VDDSHVO_MCU

VDDSHV3
VDDSHV3

VDDSHV1_MCU
VDDSHV1_MCU

VSYS_MCUIO_3V3 VDDSHV1_MCU

VDD_SD DV

VDDSHV4
VDDSHV4

VDDSHV2_MCU
VDDSHV2_MCU

VDDSHVS VSYS_Io_1v8

VCAP_MCU_VDDSO
A VDDSHV5

CAP_WMCU_VDDST
CAP-MCU-VDD:

K23 T22

CAP_VDDS0_MCU
CAP_VDDS1_MCU
CAP_VDDS2_MCU

VDDSHVG 23

0275 0227 0248 VDDSHVE
wuv X5R
€0402

BT

MMC2 is set to 1.8V.

CAP_VDDS0
CAP_VDDS1
CAP_VDDS2
CAP_VDDS3
CAP_VDDS4
CAP_VDDS5
CAP_VDDS6
TDA4VMBSTGBALFR
fbga827_0d8_24x24x2_8mm

VCAP_VDDS0
P_VDDST

mmbw

0136 0230 czez 0271

10v xs
€0402

10v X5
€0402

0v X5R 0v X5R 0v X5R 0v X5R

C0402 €0402 C0402 0402

OAAo

N
L

YS_10_3V3

C416  10uF
EMIFIL_0603_3P
1 3

C410  1uF
EMIFIL_0402_3P

C269 C359
1000F =—=100nF
R

C404
4700F
10V, X5R
€0402

c122
100nF
10V, X5R
€0201

C396
1000F =
10V, X5R
€0201

C267
—100nF
10V, X8
€0201

C353
100nF
10V, X5R
€0201

c118
100nF
10V, X5R
€0201

C361
100nF
10V, X5R
€0201

C261
100nF
10V, X5R
€0201

c224
100nF
10V, X5R
€0201

cora
100nF
10V, X5R
€0201

ca21
1000F =
10V, X5R
€0201

c228
—100nF
10V, Xsf
€0201

c245
100nF
10V, X5R
€0201

c229
100nF
10V, X5R
€0201

c246
100nF
10V, X5R
€0201

10V.XSR | 10V, XSF
€0201 €0201

R

|
1

VSYS_MCUIO_3v3 VSYS _I0_1v8

VDD_SD_DV

c338

1uF c110
EMIFIL_0402_3P
1 3

EMIFIL_0402_3P c137
1, o 3 100nF
10V, X5R
©0201

c138
100nF
10V, X5R
€0201

car3
100nF
10V, X5R
©0201

0 1uF
EMIFIL_0402_3P C253
1 3 100nf
10V, X5R
©0201

4%

VSYS_MCUIO_3V3

C367 1uF
EMIFIL_0402_3P c241
1 1001

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>

Sfww

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

VDD_CORE_0V8 VDD_CPU_AVS
u19v.
J10
K9 | VDD_CORE VDD_CPU
K771 VDD_CORE VDD_CPU
VDD_CORE VDD_CPU [
VDD_CORE DIGITAL VDD_CPU
VDD_CORE VDD_CPU
VDD_CORE VDD_CPU [y
VDD_CORE VDD_CPU 0
VDD_CORE VDD_CPU
VDo ConE R VDD_MCU_0V85
VDD_CORE Pin Mux:v0.13.2 Ballout:v20181212
Ubp_CoRe A o VDD_MCU (i VDD_DDR_1V1 VD0 HMEU-0185
VDD_CORE prasen B VDD_MCU [y T -
VDD_CORE VDD_MCU g
B15 | VDD_CORE VDD_MCU [-pig
VoD Core Vbb_MCU c341 100F c347 1uF C340 1uF C345 1uF
47| /ODCORE S A EMIFIL_0603_3P EMIFIL 0402 3P | EMIFIL 0402 3P | EMIFIL 0402 3P | EMIFIL_0402 3P Cc346 cas4 ca43 255 251 cou
6 | VDD CORE VDDS DDR MGy 1 3 T o 3 Lt o T3l o T3l o 73 470nF = —470nF —470nF —100nF —100nF =—=100nF
R1g | VOD_CORE VDDS DR [ g 10V.X5R | 10VXSR | 10V.X5R [ 10V.XsR | 10VXSR | 10V,X5R
R20 | VOD_CORE VDS DDR 77 N o~ o o N C0402 | coa02 | Co402 | co201 | coz01 | C0201
¢— 79| VDD_CORE VDDS_DDR (g
T15| VDD_CORE VDDS_DDR [7
VDD_CORE VDDS_DDR
E; VDD_CORE VDDS_DDR s,g VDD_DDR V1
{16 | VDD_CORE VDDS_DDR |Rg
Utg | VDD_CORE VDDS_DDR (77
Vi5 | VDD_CORE VDDS_DDR
VDD_CORE
+——20| VDD CORE VDDS_DDR BiAS [T VDD_DDR_1V1 VDD DDR_1V1
——Wi4| VDD_CORE VDDS_DDR BIAS [Rg
VDD_CORE VDDS_DDR BIAS (7
VDDS_DDR_BIAS
VoDS DR G |-V c479  10uF c418  1uF C413 1uF c474 1uF ca77 1uF
- DDR EMIFIL 0603 3P |  EMIFIL 0402 3P | EMIFIL_0402.3P | EMIFIL 0402 3P | EMIFIL_0402 3P C469 c4s7 c451 c452 466 c127 c128 c133 C130
TDAAVNBBTGBALFR 1 £ SRR B S NV B B N B B N | 4700F = =4700F = —470nF 70nF =—470nF —1000F ——=100nF —100nF =—100nF
fcbga827_0d8_24x24x2_8mm 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R 10V, X5R
o N N o N C0402 | Co402 | Cod02 | C0402 | Co402 | CO201 | C0201 | Co201 | CO201
VDD_DDR_1V1
C422  10uF C417 1uF C473  1uF 431
EMIFIL_0603_3P EMIFIL_0402_3P EMIFIL_0402_3P | EMIFIL_0402_3P | EMIFIL_0402_3P C470 C428 C429 C430 C475 C146 C131 C139 C140 C147 C141 C145 C134 C116 C115
1 3l 1, o T8 1, o T3l o T3l o T3 470nF —=470nF —470nF —470nF ——470nF —1000F ——100nF —100nF —100nF ——=100nF —100nF =—100nF ——=100nF ——100nF =—=100nF
10V.X5R | 10VXSR [ 10V,X5R | 10v.X5R | 10VXSR [ 10v,X5R | 10v.XsR | 10vXsR [ 10v.X5R | 10v.XsR | 10v.XSR [ 10v.X5R | 10VXSR | 10V.X5R | 10v.X5R
o N N o N C0402 | CO402 | Cod02 | CO402 | Co402 | CO201 | CO201 | CO201 | CO201 | CO201 | CoO201 | CO201 | CO201 | Co201 | CO201
VDD_CPU_AVS
Cadd 10uF C426  10uF C43710uF Cad1 10uF C436 1uF 435 1uF C195 1uF C415 1uF 169 1uF
cr c62 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 [ c168 166 ci76 c167 155 ci75
7uF 7uF 7uF 1 i3 3 1 ) 1 i3 3 1 i3 3 1 i3 3 1 i3 3 1 i3 3 1 i3 3 1 i) 3 470nF 470nF 470nF 470nF 470nF 470nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF
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 o N o o o N o o N C0402 | Co402 | Codo2 | CO402 | Co402 | Codo2 | Co201 | Co0201 | CO201 | CO0201 | Co201 | CO201 | CO201 | Co201 | CO201
DNP DNP DNP DNP DNP DNP
VDD_CORE_0V8
Ca61 10uF 10ul 10uf cas4 10uF u Tuf C374 1uF Tuf C207 1uF C438 1uF €393 1ul Tuf u c u
cra ca65 g4 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 Caa2 c107 C450 C104 c102 376 C391 Caag
——4TF 470F 7uF 470F LNV B S TNV B TNV B (NI B S N v B S NV G NV D & NV D S v § S NV B S N v § SR TNV B S NI B IV 4700F ——470nF —470nF ——470nF ——470nF —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 lCﬂB €209 €235 lCZEE C159 C158 C163 C197 €203 C192 lCZOZ 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 [ 10v.xsR | 10v.xsR | 10vXsR [ 10v.xsR | 10vxsR | 10vXsR [ 10v.XsR | 10vXsR | 10v.xsR [ 10v.xsR | 10vXsR | 1ov.xsR | 10v.xsR [ 10vXSR [ tov.xsR
C0201 | Co0201 | Co201 | C0201 | Co0201 | CO201 | CO201 | Co201 | CO201 | C0201 | Co201 | CO201 | C0201 | Co201 | C0201 | Co0201 | o201 | C0201 | Co201 | 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) L leBone Al-64
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).
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SOC GROUND

VW olool || lollol < loals ol lclole]s]
TDA4VMBBTGBAL] S
fobgas7 008 24242 gmm || SPPEEFEEE
AT NN RRNNV NN NRRRNNRI VN PRRRNDD VYR RRNRN
AT0 285888388833333338888888833333888%
A ves  FEEERREEIIRIIERIRLIRILLLIRRIIRLRLY
Alg| VS
A2 | VSS
25 vss
55 vss
&5 vss
a1 VSS
15| vss
Bia] vss
521 VSs
"2 vss
& vss
vss
vss
o s
S vss
vss
O 1 vss
vss
57 Vs
D0 | V33 GROUND
D13 vss
Bre VsS
vss
vss
£o | Vs [t
£12] vss o2e
£15] vss
5] vss
T vss
14 vss
&1 vss
o vss
o] Vss
o1 vss
Sie vss
o1 vss
] vss
fs| vss
Hia| vss
vss
vss
vss
vss
vss
vss
HZ9 1 s
o] vss
H vss
1 vss
2 vss
> vss
T vss
123
K1

N

=3
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SILK: "RESET"

sw3

gyl

Tactile Switch
SW_ap

us
SW_RESET 1 8 6
39 IN1 > outt |7
IN2 o out2
SILK: "POWER ON/OFF" %
Sw2 ~
1 2 PWR_BUT MAXB817EUT+T

5

-l

Tactile Switch
SW_ap

[25) PWR_BUT »)—

RESET,

VSYS_3v3
C317
1000F.
) 10V, X6R
o o201
Q =
2, 0 4 H_MCU_PORz  [10,30]

A H_MCU_PORz = 1.8V
SN74LVC1G07DCKR

3> USERPB  [30]

()k | DCK5_2P15X1P4

POWER ON/OFF BUTTONs

VSYS_3v3 VSYS_3v3
VSYS_3v3 T VSYs 3v3
cst16 RI171 c319
100nF 10K 100nF
10V.XER 1% 10V X5R R173
R162 o201 RO201 C0201 10K
10K o = = 1%
% VSYS_3v3 RO201
it «|
R0201 -
8 |1 VSYSMON_RESET# 7 y
SENSE > RESET ‘ PRE 8 5 RIZ o
1 > a RO201 1%
[10] SYS_MCU_PWRON ) cLK
USER_PB _ _
X N E FROM SOC o atx
4 2
X—cr - R192 CLlR ©
2 1K o
° 5% SN74LVC2G74DCUR
] 010 R0402 $08_0d5_2_3x2x0_omm
TPS3808G33DBVR 1 A,
sot2 =9 st PG HRIEAAAR SEELEE |
VSYS 10_3v3
VSYS_3v3
cs18 R169
o 1000F. 10K
10V.XER 1%
o 201 RO201
<}
USER PB 2 4

Z unt
© SN74LVC1GO7DCKR
4( | DCK5_2P15X1P4

> SOC_WAKE  [10]

VSYS_3v3

€320

100nF
10V, X5R
€0201

o TP7 Test Point
TP30C_SMD
Q
AN
4 > SYS_MCU_EN  [30]
2
]

SN74LVC1GOBDCKR
DCK5_2P15X1P4
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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 2 10K 0 10K 2 10K 2 10K 2 10K 2 10K 0 10K
1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
R0201, R0201, R0201S, R0201 S, R0201<, R0201 <, R0201<, R0201<, R0201, Ro201
NP [ DN N DN N N N N N
0 E27_MCU_BOOTMODEOD  [10]
0 % e wcu soommoneor (o MCU_BOOTMODE[02:00]: PLL Config, set to ‘000" for 19.2MHz input frequency.
- » 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
 F25 MCU_BOOTMODED4  [10.25] set to ‘000 for primary boot is MMC/SD
0 F28_MCU_BOOTMODEOS  [10,25]
a > H29_MCU_BOOTMODEO6  [10] MCU_BOOTMODEO6: MCU Only, set to 0, Normal boot mode.
0  J27_MCU_BOOTMODEO7  [10] MCU_BOOTMODEO7: Reserved, set to 0.
- » G29_MCU_BOOTMODE08  [10]
; MCU_BOOTMODE[09:08]: POST Config, set to 0. ;
—‘Q—Q—»HMJ\ACUJODTMODEDS 10 i
R120 2 R126 2 R113 2 R246 @ R140 Q R114 Q R267 Q R125 Q R144 Q R138
10K 2 10K 2 10K 2 10K @ 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 | Reo | R23t | Ri18
0K Q10K Q2 10K Q2 10K 2 10K 2 10K 2 10K @ 10K
% 1% 1% 1% % % 1% 1%
R0201S R0201$ R0201$ R0201< Ro201$ R0201 R0201 Ro201
DN DN DNP N
1) AD20_SYS BOOTMODEO _ [1325] _SYS_BOOTMODEQ: Primary Boot Mode B, set to 1
1 >> AC22_SYS_BOOTMODE1  [13,25]
0 % aco0 svs BOOTMODE2 (1325 SYS_BOOTMODE[3:1]: Backup Boot Mode, set to "101', MMC/SD card.
1 > Y25_SYS_BOOTMODE3  [13,25]
0 > V6_SYS_BOOTMODE4  [10,25]
0 %5 svs soommoDEs (1025 SYS_BOOTMODE[6:4]: PumaryaomModeConﬁg.sseé‘ut)og?gof?g’egsﬁgémm&1)
0 > AB27_SYS_BOOTMODE6  [13.25]
1
> AB24_SYS_BOOTMODE7  [13.25]  SYS_BOOTMODET: Backup Boot Mode Config, set to 1, Port1(MMCH1).
R123 2 R233 0 R259 0 R135 0 R238 0 R269 0 R218 0 R119
0K > 10K > 10K > 10K > 10K ) 10K p 10K > 10K
% 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

Q1
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(1.8)

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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[10212528)  RESETSTATz )

[13] AA29_uSD_PWR_EN D)

Micro SD CARD INTERFACE

VSYS_I0_3v3 VSYS_I0_3V3 VSYS_3v3
oo Load Switch
us
TPS22918DBVR
sot23 6
6 VDD _MMC1
VIN vout
: o etk | Le
Z us a 5 6.3V.X5R
O SN74LVC1GOBDCKR Zz @op 0805
DCK5_2P15X1P4 © =
o
VDD_SD_DV
VDD SD DV power is from PMIC T |
- - Silk: uSD CARD CONN
C296
100nF
R201 R202 R203 R188 R189 10V,X5R
47K 47K 47K 47K 47K C0201 USD card conneCtor
5% 5% 5% 5% %
R0201 R0201 R0201 R0201 R0201
412
SD_DAT2
[7] MMC1_DAT2 zgg; ggz DDAT’ T2 T swa
(71 MMC1_DAT3 R0207 ‘5% = CD/DAT3 sw_B
(7] MMC1_CMD — CMD
122 33R SD_CLK 5| Vb 1
[7] MMC1_CLK ) ROSST S CLOCK SHD1 (&7
SD_DATO 7| vss SHD2
[7] MMC1_DATO e R — §{DATO . SHD3 o2
(7] MMC1_DAT1 > pat1 MicroSD  gypg
RO201 5%
o o o o o o YL004-030-001
¢ « « « « « MICRO_SD_15x14_3x1_8mm Wl Ll
SWo2s 3Wos S5W02r 5o W02 X W02s -
Y SNV G-V G- - - €1
21" D402 7" D0402 2 71" Dos02 2 °T" D402 7T D002 2 T D0402
u b b b u u
o | o o~ o~ o o
e e e e e e
& & & & & &
Place ESD near SD Card Connector
[12] V26_LED_USR4 )
[12] V24_LED_USR3 )
[12] Y28 LED_USR2 VSYS_10_3v3
[12] R23_LED_USR1 )
[12] T23_LED_USRO )
R370 R371 R372 R365
1K 1K 1K 1K
5% 5% 5% 5%
R0402 R0402 R0402 R0402 R0402
Layout Note: N B B B
Add Silkscreen: USRO USR2 USR3 USR4 POWER
LED1: USRO LED1 LED3 LED4 LEDS LEDS
LED2: USR1 Green Green Green Green Green
LED3: USR2 '\ LEDO0B03 Rt LED0803 [\ LEDOGO3 RN LED0603 R LED0603
LED4: USR3
LEDS: USR4 o o o N
LED6: PWR

VSYS _10_3v3

> MMC1_SDCD

TPD1E1BO4DPYR

U
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2

FL24 /) 120R

uUSB 3.0 HUB

03 {2
C414  BLM18PG121SN1D
100nF
10V, X5R
€201

c407

c402

€39,
100nF 100nF 100nF 100nF 100nF 100nF 100nF
16V.X7R | 10V.XSR | 10VXSR | 10V.XSR | 10V.X5R | 10V.X5R | 10V.X5R | 10V.X5R | 10V.X5R
€0201 €0201 €0201 C0201 €0201 €0201 €0201 €0201

€355 C394 car1

380 357

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

VSYS_I0_3v3
V1V1_VDDUSB V3V3_VDD33USB FL22 120R T
L0603 2A

C397 8. C358 247 C323 C324 0399 BLM18PG121SN1D C409
100nF 1uF 100nF

-

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

10V, X5R
C0402

.

YS_10_3v3

# 1 USB1_HUB_AUTOEN#
#2 USB1_HUB_PWRCTR_POL
#3 USB1_HUB_FULLPWRMGMT#
#4 USB1_HUB_GANGED
USB1_HUB_TEST
G0 Srw puk Smw  NOTE:
;“3402 ;“3402 A :;6"402 A #1 Automatic Charge Mode Disabled
NP NP Rod02 NP Rod02 #2 PWRCTL Polarity is Active High
#3 Power Switching and Overcurrent Inputs Supported
#4 Individual Power Control Enabled

[ £
~ <[sig ~
55 2 , To TYPE-A CONN#1
[11] USB1_HUBD P é ¥ 54| USB_DP_UP 888888588 2333 USB_DP_DN1 [ 4 83 USBIDN1 D P [22
[11]  USB1_HUB D_! o 7 USB_DM_UP 55555555 5888 USB_DM_DN1 o USBT_DN1_D_N  [22]
531 2200F RV C_USBA SSRX UP P 55 >>>> C_USB1_SSTX DN1_P )
[6] USBA SS RX P éé G201 | [0V xeR 52 A USBA SSRX UP N33 | USB_SSTXP_UP USB_SSTXP_DN1 USE X DNT N ;; USB1_SSTX DN1_P  [22]
[6] USBA SSRX oo Hovaer— USB_SSTXM_UP USB_SSTXM_DN1 2al ; USBI_SSTX DN1 N [22]
[6] USBASS TX P ; (v 251 use_ssrxp_up USB_SSRXP_DN1 |5 7 é USB1_SSRX DN1.P  [22]
[6] USBASSTTXN & USB_SSRXM_UP USB_SSRXM_DN1 USBI_SSRXDN1N  [22]
USB1_HUB_VBUS
[11] UsB1_VBUS :gigZ 18/:( 4% USB_VBUS PWRCTL1/BATEN1 32 > PWRCTL1/BATEN1 22)
(1] USBT_DRWBUS >>—I R297 10K I USB1_HUB_GANGED 2| e w OVERCUR1z < OVERCUR1z [22]
- R0O201 1% - oo = -
USB1_HUB_FULLPWRMGMT# 40 9 e To TYPE-A CONN#2
Vdivider = 1.1 v FULLPWRMGMTZ/SMBA1/SS_UP USB_DP_DN2 |~ + 8; USB1DN2D_P  [22)
USB_DM_DN2 i USBTDN2 DN [22]
T, N: e Ll 385, USB1_SSTX_DN2_P [22]
38 USB_SSTXP_DN2 Sozot ;; _SSTX DN2 P [22)
XarpsouskecL USB_SSTXM_DN2 TR USBI_SSTX DNZN  [22]
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: 37X
USB1_HUB_PWRCTR_POL 41 PWRCTL POL UR2z X
. ~
USB1_HUB_TEST % 7 e To PCIe Card WiFi/BT Yot s o ¢ 25
TEST USB_DP_DN3 (g 7 8; ON3DP (23
R290 953K USB1_HUB R1 64 USB_DM_DN3 o 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 o GRSTz 2
R289 OR_DNP USB_SSRXP_DN3 55X
[9] A23_USB_HUB_RST Ro20T T USB_SSRXM_DN3 =X
PWRCTL3/BATEN3 %X
VERCUR3z [——X
B1_HUB_XI :
[ Les 24 xi M To Expansion Connector
(T " USB_DP_DN4 |55 +4 USB1_DN4 D P  [25]
USB_DM_DN4 o USBTDN4 DN  [25]
26
Sihiiz 160 e USB_SSTXP_DN4 57X
X4-SMD-3_2X2_5X1_OMM ] 1% USB_SSTXM_DN4 X
L‘ Ros0z USB_SSRXP_DNd 2%
"’l USBLHUBXO 61 | USB_SSRXM_DN4 Review Note:
27pF “ 32
st %80 | o 3 PWRCTLUBATENS 743 % The Pin OVERCUR'z can be left if power is not i
= TUSBB0ATRGCR -
qfnB4_0d5_9x9x1mm ©|
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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

SAANS

4 | e~~~v~_| 3 USBC DATA CONN P

L2012 DLW2TSN900HQ2L

28 90R 280mA

USBC_SS_TX1_CONN_P

USBC_SS_TX1_N

SAANS

1 | e~~~ | 2 USBC_SS TXI CONN.N

[6] USBC_SS_RX1_P

12012 DLW2TSN900HQ2L

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

el
4| e~v~vv~_| 3 USBC SS RX1_CONN_N
L2012 DLW21SN900HQ2L
129 90R 260mA
4 USBC_SS_TX2_CONN_P
PAANS
1 | e ~ev~v~_| 2 USBC SS TX2 CONN N
12012 DLW2TSNS00HQ2L

130 90R 280mA
2 USBC SS RX2 CONN_P

RANS
{6 USBC.SS RX2 N 4| o~~~ | 3 USBC SS RX2 CONNN _
12012 DLWZISNOOOHQ2L
£ £ £ £ £
£ £ £ £ £
S| o S 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
o ESD122DMXR 2 ESD122DMXR 2 ESD122DMXR 2 ESD122DMXR O ESD122DMXR
2 36V T o eV T | sev T o eV T o eV
VBUS_5V0_TYPEA
L8 90R 280mA
USBI_DN2 DN < 1 2 ‘mﬂ
USB1DN2 D P 4ot S ‘ 191 veus 1
T_USB1_DN2.D_N 11 .
12012 DLW2TSNS00HQ2L T_USBT DN2D_P 2| O Tlusez
13| OP_
L10_90R 280mA GND ag 1 12
USB1_SSRX_DN2_N N T ORBT SO 5 R TAE72 =
4| e~~~ 6 -
USB1_SSRX_DN2_P  ((—4 s I T_USB1_SSTX DN2 N $—— | GND uss3
12012 DLWZTSNSO00HQ2L _T_USBT_SSTX DNZ_P 5| N
7 90R 280 USB3_TYPE_A_TOP
USB1_SSTX_DN2_N £ £ £
A | o | o | o
USB1_SSTX_DN2_P O 2 2 2
L2012 DLWZ1SNS00HQ2L ) ) )
ol ol ol
g D15 3 D17 3 D14
< ESD122DMXR <) ESD122DMXR <) ESD122DMXR
T | eev T | eev T | ev
L9 90R 280mA
1 2
USBIDNIDN < USB3_TYPE_A_BOTTOM
USBI.DN1 D P < 4 3 B_USB1_DN1_D_N ; VBUS_0
L2012 DLWZTSNS00HQ2L ‘ BUSBT DNT_D_P SN0 TJusse
4] 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 77
12012 DLW2TSNS00HQ2L USBT_SST. 1 9 GND_EARTH
L6 90R 280mA
1 2 3 3 3 UARTTICBAT614H
USB1_SSTX_DN1_N . LRI Sl o Fol o USB3_1_2d0_17_5x13_6x15_69mm
USB1_SSTX_DN1_P 4len S < < <
L2012 DLWZ1SNS00HQ2L ) ) )
2 2 2
3 3 3 D13
f\ ESD122DMXR f\ ESD122DMXR f\ ESD122DMXR
2 | v 2 36V 2 36V

[11,26]
[11.26]

11

o1

[21

TYPE-C USB 3.0 Sink Application (UFP) Default

TypeC_VBUS_5V TypeC_VBUS_5V

Js
UBF31-2347-1
ush_miconn_ubf31-2347-1 o
AT oo onp 12—

USBC_SS_TX1_CONN P A2 B11 USBC_SS_RX1_CONN_P
USBC_SS_TXT_CONN_N A3 | SSTXp1 SSRXp1 [B1g USBC_SS_RX1T_CONN_N
SSTXn1 SSRXn1

¢
241 veus veus [22
UsBC_CCt As B8
= cct SBU2 X
USBC_DATA_CONN_P A6 B7 USBC_DATA_CONN_N
T A7 | D1 Dn2 7gg USEC_DATA_CONN_P
Dnt Dp2
A8 85 UsBC_cc2
%= sBU1 cc2 =
4
2 1 veus veus [-2
USBC_SS_RX2 CONN_N A10 B3 USBC_SS_TX2_CONN_N
USBC-SS RXZ CONN_F AT SSRXn2 SSTXn2 (55
SSRXp2 SSTXp2 H
22160 5833 ono [FB—
=loifeols
&|3(|S
GND_EARTH
Review Note:

| The R399=4.7K is used to discharge the capacitance of power "VSYS_6V0"

(C546=4.7uF, C8=C44=C458=C467=100uF, total 400uF+) ASAP after power off VSYS_10_3v3
€545 || 100nF
TypeC_VBUS 5V C0201 | [0V, X6R
= c
VSYS 10_3v3 o
VSYS 10_3v3
215 8 B 4 >> USBOID  [11]
R381 > U3
10K 1= o SN74CBTLV1G125DBVR
R82 1% OF = SOT235
200K R0201 ©
1% Ld
R0402
Y6_12C1_SCL £ scuout2 o 2
AAG_I2C1_SDA SDA/OUT1
USBC_CC1
V4_USBC_INT 5 INT_N/OUT3 cct ; USET
4 cc2 = ?
W3_USBC_DIR DR 11 £
VSYS_5V0 T Q e E
- ADDR GND 5" R25 R30 al
TUSB322IRWBR = 51K ¢ 51K
x2fn12_0d4_1_6x1_6x0_4mm D47 & 5% 5%
= ] R0402 5 R0402
Pin 5 ADDR: ESD122DMXR 2 DNP [ DNP
H - 12C s enabled and 12C 7-bit address is 0x67. I
NC - GPIO mode (12C is disabled). 2
L-12C is enabled and 12C 7-bit address is 0x47. 8
USB 3.0 DUAL TYPE-A :
0
VSYS 5v0 C408 100nF
C0201 10V.X5R
VSYS_I0_3v3 c405 || _10uF
€0805 | [16V.X7R
)4 VBUS_5VO_TYPEA
R85 TPS2561DRCR
100K vson10_05 3x3ximm
% 2 9
émoz 3| IN1 ouTt g H
*—— IN2 ouT2 X
10
[21] OVERCUR1z <& 5 FAULTT
5 l+ C142 c157 |+ C388 casa
FAULT2 ] 00nF T=150uF 100nF
4 10V, Tantalum 10V, X5R 10V, Tantalum 10V, X5R
PWRCTL1/BATENT ) ENT 2 TPS2561_ILIM { 0 ¢ 4
5 EN2 B & M 7 AVX_C 0201 AVX_C C0201
R84 N R86
10K 20K
1% 1%
R0201 R0402

Ilimit is set to 2800mA
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[21] USB1_DN3 D_P

126 90R 280mA
2

M2_USB1_DN3_D_P

PCIe_M.2_INTERFACE -

SDIO

.
AN USBT DN3 DN K E o
B e S— T, ey
L2012 DLW21SN900HQ2L E
Sl o
o :
g D42 Iout : Estimated 1A (Max)
pd ESD122DMXR
2 36V
§ = VSYS_I0_3v3
VSYS_10_1v8 {
C526 €530 M
10uF 100nF
16V XTR 10V, X5R
C0805 C0201
R363 R360 R358 R367 R364 R361 R359 J4 = VSYS_10_3v3
10K 10K 10K 10K 10K 47K 10K 1
1% 1% 1% 1% 1% 5% 1% KR 3 A
R0201 [ R0201 [ R0201 [ R0201 [ R0201 [ R0201 [ Ro201 5 } D+ Test Point
NP 7 USB_D- LED1# (1)(OD) W-Z_MCASPT0_ACLKX_1.8 OTPaoc SMD RS
MMC2|CLK R PCM_CLK/I2S_SCK(V/O)(0/1.8V) Mz FAFSX_TBV - 0K
[7] MMC2_CLK SDIO_CLK(0)(0/1.8V) PCM_SYNC/I2S_WS(l/0)(0/1.8V) W.2_MCASPT0_AXRU_T.8V 1%
[7] MMC2_CMD SDIO_CMD(I/0)(0/1.8V) PCM_IN/I2S_SD_IN(1)(0/1.8V) WZ-MCASPTO-AXR3 T8 P11 R0201
[7]  MMC2_DATO SDIO_DATAQ(I/O)(0/1.8V) PCM_OUT/I2S_SD_OUT(O)(0/1.8V) W2 TEDZF Test Point
71 MMC2 DAT1 SDIO_DATA1(I0)(0/1.8V) LED24(1)(OD) Orp30c SMD
[7] MMC2 DAT2 SDIO_DATA(I/0)(0/4.8V) GND -
7 MMC2IDAT3 Bt et SDIO_DATA3(I/0)(0/1.8V) UART A 3v) _— AE21_M.2_UART_WAKE#  [13]
™ DIO RESETHE TV8 DIO_\ 1.8V) UART_RXD(1)(0/1.8V)
[13] Y23_M.2_SDIO_RESET# 3 SDIO_RESET#(0)(0/1.8V)
o
o M.2_UART1_TXD_1.8V.
\BSS138W 1 1
1 JSOT-323.3 3 UART_TXD(O)(0/1.8V) M TSh 18
5 GND UART_CTS(1)(0/1.8V) ™2 UARTT RTSn 1.8
[6] PClel_REFCLK P ) 6] PClel_TX0_P > PETp0 UART_RTS(0)(0/1.8V)
R37 2 (6] PCle1_TX0_N PETN0 VENDOR_DEFINED1 [—z5—X
100R GND VENDOR _DEFINED2 [-33—X
% L [ PoerROP PERpO VENDOR DEFINEDS (45X
R0201 - [6] PCle1 RX0N PERN0 COEX3(l/0)(0/1.8V) [—g5—X
NP GND COEX2(/O)(0/1.8V) [—g5—X
REFCLKpO EX1(/0)(0/1.8V) [59—X
[6] PCle1_REFCLK_N REFCLKNO SUSCLK(32kHz) (0)(0/3.3V) M.2_SUSCLK  [30]
ND PERSTO# 3V) AG23_M2RTSz  [13]
[11]  W1_PCle1_M.2_CLKREQ# CLKREQO#(I/0)(0/3.3V) 'W_DISABLE2#(0)(0/3.3V) AJ26_M.2_W_DISABLE2# 13
[11] W2 PCle1_M.2_ WAKE# 3V) W_DISABLE1#(0)(0/3.3V) M T2C0SDATVE AJ27_M.2_W DISABLET#  [13]
12C_DATA(VO)(0/1.8V)
[6] PClet_TX1_P RSVD/PETp1 12C_CLK(0)(0/1.8V) gg - V8 VSYS 10_3v3
(6] PCle1_TX1_N RSVD/PETn1 ALERT#(1)(0/1.8V) 54 R19 10K_DNP.
SVD 7662 R0201 1% “
[6] PClel_RX1_P RSVD/PERp1 UIM_SWP/PERST1# —gg—X R24 10K
(6] PClei RX1N RSVD/PERn1 UIM_POWER_SNKICLKREQ1# [—75—X M
GND. UIM_POWER_SRC/GPIO1/PEWAKE1# [-73—X =
X—737| RSVD/REFCLKp1 VSYS_I0_3v3 B
XT3 RsvOIREFCLKN e Jav - 10 VSYS_I0_3V3  VSYS_10_3V3
L
AASOBC27-S40BE-TH o]
CON_MINIPEX_067_SMT_RA_M2_KEYE_.C ~ =[N ca97 C496 R28 R27
= 100F 100nF 10K 10K
1BVXTR | 10V.X6R 1% 1%
C0805 o201 RO201 R0201
= AJ27_M.2_ W_DISABLE1#
SILKSCREEN: PCIe M.2 CONN E KEY AJ26 M2 W DISABLEZ
3
3.3V To 1V8 Level translator
3.3V To 1V8 Level translator w00 vt s
c51 cas 100nF
C0201 C0201 10V,X5R R331 MH8
VSYS_10_3v3 VSYS_10_1v8 = 10K 2E0BC21-A40TP-7TH MH8 SW.
1% PTH 4 2MM_5D8
u32 - R0201
€523 | [100nF 19 2 522 | |100nF
1| €0201 | [10V,X5R VCeB - VCCA €0201 | [10V.X5R It 1 M21260 SCL S 13 = < 2 M.2_12C0_SCL_1v8 H
M.2_MCASP10_ACLKX 1.8V 530} Lo 2|8 & g Al Screw
[12] U23_MCASP10_ACLKX B1 Al W2 MCASPTO AFSX T8 [11] M.2_12C0_SDA %11 B2 9 9 A2y W.2_12C_ALERTH_1V8
[12] U26_MCASP10_AFSX B2 A2 e [13] AF23 M2_12C ALERT# {7 { B3 A3 g |
[12] V28 MCASP10_AXRO B3 A3 M7 MCASPTO-AXR T (13]  AE23_M.2_SDIO_WAKE# B4 At
[12] U25_MCASP10_AXR3 B4 A4 W2 URRTT_RXD_TBV
[11] “AA4_UART1_RXD B5 A5 WM2_UARTT_TXD 18! 8
[ oo = SH e o
[11] AB5_UART1_RTSn B8 A8 - % NC1 - U2
10 VSYS 10_1v8 * Nc2 @ 2 TXSO104ERGYR
OE = ° qfn14_0d5_3_5x3_5xmm
21 11 R357 10K
GPAD GND R0207 1% ks ~|
TXBOT0BRGYR
VQFN-20
B A
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GB ETHERNET

™t 2 o Lo JL TXL+
E 01 §||é
G l: IX1—
e
TD2+ 4 © J3 TX2+
l o tur §| |E L ¥
™2 5 16 TX2—
P 5 r l:
Test Point Test Point utr g
TP30C_SMD TP30C_SMD VDDA2P5: TD3+ & ,—0 J4 TX3+
- MIN=2.375V, TYP=2.5V, MAX=2.625V s
| PHY.voDA 2v5 Imax=137mA AAAA
2 PHY TDAP 1 |cm ot | 10 PHY.TD.AP D3- T o 5 TX3—
PHY_VDDIO 33 | PHY_VDD_1V1 PRY TD AWM 2 [ oz 2 g |: K E
=) P .
s VNG 05V, TYP=1V, MAX=T.156v  PHYTDEP 4| cn 7 PHYTDBP D4+ 8 e 0 JT TX4+
5 Imax=i08mA AY DB M 5 [ o 4 |6 PAYV_TD B 0 1ok “ [ [ [ L_m_l
olole| ol <l Axax ™1- 9 © © J8 TX4—
2RE R oo o=
R* Should close to CPU. —oam o8 N =T GND1 GND2
999 &% g% %% - | TPDAEOSUOBDQAR =z
[12 MCU_RGMII_TDO 888 %% §% ¢e
[12] MCU_RGMI_TD1 >>> 33 33 88 tral el uson10_0d5_2d5x1x0d5mm
[12] MCU_RGMII_TD2 ge g¢ == TOMA [ —
[12] MCU_RGMITD3 s 4 PHY TD B P
2] MCURGMILTXC >—B2sd SR TX O 29y Gx_cLk e [-2 AT 100 ohms differential
12l RO201 5% = M trace impedance. u13
2] MCU_RGMILTX CTL >—R20 SR o z LA R
12 R0201 5% TXCTRL orers PRY_TD_C_W 5
M- r ¥
R215 3R RX_DO 33 10 PHY TD D P PHY TDCP 1 |cm 10 PHYTDCP PHY TD A P 2 1 Ri91 470R PHY_LED2
H;} i R214_ N33R RXD 34| RX DO T0.P D[y PRY_TD_D_W PRY_TDC WM 2 [one 9 PRY_TD_A T 5] Toi ORY 2 i Ro402 5%
[12] - MOUTRGMI RD2 TR - a5 3 RCD2 e PHY.VDDIO 3V~ PHY.TDDP 4 7 PHYTDDP T PAYIDBM 5 T2 " LEDO: Link
ROMI R212 3R . A _VDDIO 10D | cHs 10D | LED1: Link_1000BT
—R2ZANABR 36 —————{ 02
[12] MCU_RGMI_RD3 e L — RX_D3 - PRY-TO DM 5 | o 5 E— TD2 I LED2: ACT
R216 33 32 47 6 N 14 H
112 MCURGMILRXC  <&—Ripg7 5% RX_CLK DP83867 LED_0 76 AAZ —_PAY.IDCM 7103 YEL- [43 R183 470R PHY_LEDO
12]  MCU RGMILRX CTL <<&va .- LED 1 a5 PRV EDZ PRY_TD D_F £} 1‘)2' YEL+ R186 470R_DNP
12l ROMILRAS R0201 RX_CTRL LED_2 Ri81 PRY_TD_D_W o Tod R0402 5%
R* Should close to PHY. ETHERNET PHY ¥ St
[12]  MCU_MDIOO_MDC 16 ) vioc RBIAS PHY RBIAS R154 “‘ % N | TPDAEOSUOSDQAR
112 mcu_mpioo Mpio {>————————— T \po Ro402 T Ro201 SNDCT__11 6 ot st (o
uson10_0d5_2d5x1x0d5mm 0 - 16
RESET# MCU_RGMII_RST#  [10] c SHD2
H 20 H 44 M R158
| XS TAG CLK | INT#PWDN# U_RGMILINTE  [10] R LPJGO933HENL
| JTAGpins canbeleft 5 23} i 1%
i JTAG_TDI |
{ 21 . H RO0201 /77
§ unconnected f ot used 521 G 1no | e our L18__av i our Ll
H 22 H S = -
i X—=5H JTAG_TMS | =
15 PHY.XI c321 27pF
PHY address setto 0X00 ~ PHY_GPIOO N X C0407 1[50V.NPO
GPIO_0 & 14__PHY XOR Ri74 OR__PHY X0 '—‘
GPIO_1 o xo RO201 % i hi
H C204 c297
uF 100nF
2 O 10V.X5R |10V, X5R
DP83867CRRGZR < P5MHz 18pF VSYS_I0_3v3 PHY.) VDD‘O 3v3 C0402 0201
qfn48_0d5_7x7mm 4_smd_2_5x2_0mm MAX: 50mA = =
1 fLio 1208
) b I BLAEPG 121N TD oz oszr c293 C205
= uF 100nF
C322 || 270F 15v><7R 15v><7R 10V.X5R | 10V,X5R
PHY_VDDIO_3V3 PHY_VDDIO_3V3 PHY_VDDIO_3V3 PHY_VDDIO_3V3 C0402 | [50V,NPQ co805 | co201 c0402 | Co201
R167 c291 c289
576K R204 1 1uF 100nF
1% 5.76K. Layout Note: H 10V.XSR | 10V.X5R
R0402 1% H co402 _| co201
ey tevo | OV PHY LEDT rxcTRL | RO42 PHY GPIO0 Place 1uF and 0.1uF decoupling capacitors as close as possibleto |
B component VDD pins, placing the 0.1uF capacitor closest to the pin. |
R168 '
249K R195
1% 249K C305 c307
R0402 1% 1uF 100nF
DNP R0402 10V.X5R | 10V.X5R
VDD_2V5 PHY_ VDDA  2V5 Co402 _| co201
L == == = = = MAX: 137mA
Fuz A 120R
LED_0: MODE 1 LED1 & LED2: MODE1 Autoneg enable. For Disabling RGMII Clock Skew RX[0:2]=[000]
Mirror Enable=[0] RGMII Clock Skew TX[0:2]=[000] R204=2.49K, R195=NI BnseCrziono o2 ost
For Enabling Mount R167, R168  ANEG_SEL(Auto-negotiation)=[0] J .
PHY_LEDI[0:2] CANT CONFIGURE IN MODE4 Co805 Co201
g3 cas
100nF
Review Note: |ov X5R | 10V,X5R
C0402 _|_cozo1
These test points are used for Tl testing only! = =
PHY_CLK_OUT R386 QIR PHY CLKOUTTP _ ~TP1 Test Point VDD_1v1 PHY_VDD_1V1 co87 C208
R0201 5% 'TP30C_SMD uF 100nF
10V.X5R | 10V.X5R
PHY_GPI00 R387_\ 38R PHY GPIOO TP OTPI7_ Test Point L0603 2A €0402 €0201
R0201 5% 'TP30C_SMD BLM18PG121SN1D o7 S =
PHY_GPIO1 R388 33R__PHY_GPIO1_TP OIP18 Test Point 15v><7R 15v><7R
R0201 5% 'TP30C_SMD C0805 | Co201 C290 Cc288
uF 100nF
PHY_LEDO R389 3R PHY_LEDO_TP OTP19_Test Point 10V.X5R |10V, X5R
R0201 5% 'TP30C_SMD C0402 _|_cozo1
PHY_LED1 R390 3R PHY_LED1.TP (OTP20_ Test Point N N
R0201 5% 'TP30C_SMD
C299 Cco02
PHY_LED2 R391 33R__PHY _LED2 TP OTP21_ Test Point 1uF 100nf
R0201 5% 'TP30C_SMD 10V X5R | 10V,X5R
L cos02 _| co201
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EXP_USB1_DN4_D_P [ =] E2 EXP_USBIDN4DN |14 90R 280mA
EXP_USB1_DN4_D_N
o8 VSYS_5v0 }753 E“‘“\‘ [21] USB1_DN4 DN é 1 2 B o-N
1 il 1 n fil USsoNCDP <0 4 [SRARK |
3 PRGO PWM3 B2 il 3 1%,
[13]  AH21_MCAN6_TX AC29_SYS_BOOTMODE2  [13,19] VSYS_10_3v3 YS 10_3v3
[13] AH25_MCAN7_TX 5; AG25_MCANT_RX  [13] DC_VDD_5V } ;’ an_vnn_sv VAN domai + status outout L2012 DLW21SNID0HG2L
[13]  AD24_MCAN5_RX ) AG24_MCAN5_TX  [13] VSYS_5V0 | 5 vsvs_svo lomain warm reset status outpul o
[13] AE24 MCANG_RX TR g AC24 MCANG.TX  [13] [18] PWR BUT g RESETSTATz  [10,20,21,28]
(13:19]  AB2¢_Svs BOOTMODET 3 AH28 PRGO_PWMO_A2  [13] [18] AC23 UARTO_RXD 3 AE27_MCASPOACLKR ' [13]
V27_EHRPWM0_B = AF27 PRGOPWM1 A0 [13] [13] AG22 UARTO_TXD = U27 EHRPWMZ A [1
13 AB29_PRGO_ECAPO N A OUT > AB28_PRGO_PWMO_TZ_OUT  [13] (13 AD25_PRGO_PRU0_GPO4 — 2 - U24 EHRPWM2 B [12] 40
i e ; BT o o
{13} RS MOAND T A2 OARTE XD (13 T2 1 o
i_MCANS T Y5 ATz
AB23_MCANS_RX PRGT PWM3 B2 AD20_SYS_BOOTMODEO  [13,19] [13] AG20_SPI6_CS1 — = X2son3_0d3_0_6x1x0_4mm
13 AHED PROY PRUT GPOT AC27_PRGD_PWM2_ A1 [13] T M L o
[13] AA28_PRGO_PRUT_GPOB Y24_PRGO_UARTO RXD  [13] — —
[13] AA25_PRGO_UARTO_TXD — — AGZ6_PRGO_PRUT_GPOT1  [13] 526 N
G, 3 = D22 UART2 TXD (1) R24_AINATACZE. GPTO0_50 3 {VDD_ADC_1v8_3V3
DZ5Y; 5 _UART K29 AING/AHZ7 _GPIOU_5: 5 K27_AINS/AH29_GPIO0_56
D2 7 9 ATZ0 AE20_MCAN4_TX  [13] RZ8_ANZIAGZE_GPTOU 7 28 AINITAGZ7_GPTOU;
9 K25~ ANUTATZE GPTOU 57 9 K26~ AINTARZG GPIOU_BT
[13]  AC26 PRGO_PRU1_GPOB . P —— AA24_PRGO_PRU1 GPO7  [13] . o VSYS_10.3v3 VSYS_5v0
[13]  AD29_PRGO_PRU1_GPO4 o AB27_SYS_BOOTMODE6  [13,19] [11]  AD5_EQEPO_I <4 3
(13] AD27_PRGO_PRU1_GPO2 AC25_PRGD_PRUT GPO3  [13]
[13]  AG29_PRGO_PRUT_GPO16 S v25_SYS_BOOTMODE3  [13,19] § S
L | L |
L cs49 cs50
Header 2423 2.54mm Header 2425 2.54mm 10uF 1000F
HEADER2X23P_2D54_SMD_PTH HEADER2X25P_2D54_SMD_PTH 16V.XTR | 10V.X5R
EXPANSION HEADER P8 EXPANSION HEADER P9 il
R280 R AJ25 AE20
[13] AJ5 EQEPTI < . viis
R25?

[13] AE29_UART4_CTsn <<

% Ac21_AA3
R0207 % (18] AC21_SPI6 CS0 REZ R - (13 AC28.GPI0050  <OP——RIZ3AN V%

AG21_AD2 K24 AINAIAC28 GPI
(3] AG21_EQEP1S < R101 R c: d [11] AA3_I2C6.SCL R78 R [2] MCU_ADCO_AINA < Rlds, 0K €28 GPI00_50

7
_EQEP1.S RO207 1% 12063 RO20T 1% -ADCO RO20T 3N
R253 R
18] AD28_UARTA RTSn 3 RO207 1% R103 R AH22 Y2 R146 D34
2t A2 18] AH22_SPi6 DK R0201 1% 10K TPDIE1BO4DPYR
R105 R 5 RS7 R 1% 36V
18] AH24 EQEP1B & RO207 1% 1111 ¥2_1206_S0A <G5 RO20T % RO201 D0402
RS5 or
[11]  AA2_UARTO_RTSn 3} R iR 72 ® WS AF29 -
[M]  W5_12C2_SCLIMCANO_RX R R =
AD23 Y - -
[13] AD23_EQEP1_A R220 R, 3Y3 [13] AF29_UART2_RTSn ) R22 R
RO201 1% RO20T 1% R109 o
R67 o [13]  AH27_GPI00 55 <O RO207 %
(1] Y3.UARTOCTSn <& R0201 1% R73 R W6_AE25 < R265 10K K29 AING/AH27_GPIOO_55 o

R0201 1%
[13]  AD21_PRG1_PRU0_GPO10 <)

¢
— = R0201 1%
R151 OR
(2] Y29_UARTS_RXD RooT ' 121 U28 EHRPWM1_A <O RO207 1%

R256. OR Y29_AJ20

1
RO201 D0402

- [11] W6_I2C2_SDAIMCANO_TX RU20T o [12]  MCU_ADCO_AING T ]
R206 OR Rz I
[12]  Y27_UART5_TXD [13] AE25_UART2. CTSn < RozoT s ot o
i 22 U28 10K TPDIE1BMDPYR
o . [13] AJ22_SPIE DO <4 R262 R %

R284 OR
[13]  AJ20_MCAN4 RX <& D AC22_U29
R0201 " 11319 AC22_Svs_BOOTMODE! ((SEIECLK Rz &R =

- 201 i [13] AH29_GPI00 S8 <) Rerg R
o (12 U29_EHRPWM1_B <O e = Riz7. T | ko7 Amsiarze GPIoD 56
o [12] MCU_ADCO_AINS < d
o

N23 ADC1_AINO/C29 WKUP_GP! o
HACLAMER MR GO e D H27_MCU_TIMER 101 [10] Re2 ® Y5 Al24 Ro201 g
(9] E22 WKUP_GPIO0_37 WU ST eST s 5] 3 C23_WKUP_GPI00_35 (9] [11]  Y5_UART2_TXD T = = Ri78 b3
0] F27_ MCU_SPI1_CSO MCU SPIT CLK _SCK 7| & X G622 MCU_UARTO_RXD  [9] R283 R 10K TPD1E1BO4DPYR
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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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Supply 2: TypeC_VBUS_5V, From the USB Type C.
Prioritizes Supply 1 when present, and quickly
switches to Supply 2 when Supply 1 drops.

[13]

TPS2121RUXR: Priority Power MUX, 2.8V-22V, 4.5A
DC_VDD_5V VSYS_5v0
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ouT 2 e T
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Priority Supervisor (PR1):
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cP2
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R16=20K

1: Min 4.4, Type 4.9A, Max 5.4A

VSYS_I0_3v3

FAN HEADER

VSYS_10 3v3 VSYS_5v0
R385
10K
1%
R0201 c
DNP
[12] W28 FAN_TACH <
MH1 MH2 MH3 MH9 MH4 MHS MHs MH7 BSS138W
Hole 3.175MM Hole 3.175MM Hole 3.175MM Hole 3.175MM J J J SOT-323-3 o o
MTGH200C125D_PL MTGH200C125D_PL MTGH200C125D_PL MTGH200C125D_PL PTH_4_45mm_6d5 PTH_4_45mm_6d5 PTH_4_45mm_6d5  PTH_4_45mm_6d5 o o Z—=100nF Header 4P 1.25MM
NP DNP DNP DNP = = 25V X7R header4_2p_1d25_smd_10x5_3x3_6mm
[12]  W23_FAN_PWM > E D48 E c
eXon £X
21" Dod02 @
o o
‘ J ‘ J * a a
- - - - - g g
= =
C557
ce nF ]
GND_EARTH Anf 2KV.XTR GND_EARTH
2KV,XTR 1206
C1206 DNP
.
= = 4x STUDs for BB Black & Heat sink
a7
100uF ol
D41 PMEG3010CEJ 10V, X5R
VDDA _LM5141 VCC_LM5141 1 w2 c1210 S
—
c106 100nF. ca53 1A SOD_323 =
€0207 | [0V, X8R C0603 4 sl ]
G CSD17308Q3
= s _Aison8_0065_3_3x3_3x1mm . 8
VSYS_5V0 —
S, S ~levjen
o g @
u3s B V5141 VSYS_3v3
15 PR 11 1 co2 || _100nF
VIN 3 98 H8 C0402 | [25V.X7R
s > = 12 SW_LM5141 . L2 1.8uH R35 0.005R
sw
L7572 _xal7070  21A R1206 1%
13 HO LM5141 R318 10R XALT070-182MEC
R56 10K ENLMS11ON 23 | Ho HoL Lmsta T2 1%
% 1
R0201 1% Hou |14 a
RES_LM5141 24 8 LO_LM5141_ Rep 0R
SS_LM5141 e L LOL_LM5141 R - l
22 7 R61 OR 4 @
ss LoL RO201 1% CSD1757503
50n8_0d65_3_3x3_3xImm
DITH 18 CS_LM5141
VDDA_LM5141 cs
DEMB
17 VOUT_LM5141
16V,X7R RT_LM5141 4 vout
C0603 RT 21
COMP_LM5141 20 PG
COMP
VDDA_LM5141
& {osc Fe 2 =
R45 2 g
2,05K 3 5 a
59 1% <o u
44.2K R0201 MBTATRGER ] o] o VSYS_3v3
1% vgfn24_0d5_axdximm & R0201 1%
R0402 C88
0.0150F
16V.XTR R47
Cod02 10K A
1%
LM5141_AGND Roz2m
> LM5141_ PG [18]
PCB Note: Short LM5141 AGND and GND at single point
<Variant Name>
TI WEBENCH Simulation Inputs: https:/fww io.com
Vin (min) = 4.5V Vin (max) = 5.5V
- " BeagleBone Al-64
Voutl = 3.3V@8A 9
Size: | Document Number: Rev:
Ta = 25 deg c | 29. POWER INPUT 5V BY
Draw By: Junging.Xin _| Date: Wednesday, June 08, 2022 Sheet: 29 of 32
5 T ] T 5 T 7 T T




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 €201

PMIC-

A

"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 =
8-50mil, try to keep traces near each other as best

4-8mil & separation distance

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 power via near in middle of SOC power ball group.
3. Trace widths =

Route as Pseudo differential pair trace

4-8mil"

(See "PCB Notes")
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| 1208 LEOA 0SC32KOUT VDD_PHYIO_1V8 10VXER | 10V.X5R
1 [50V.NPG | ct20s _| ci208
Vsvs v VIO_VIN
VDA MCU_1V8  VSYS_I0_3V3 P10y PMICA_AMUXOUT
T PMIC_I2C1_SDA AuxouT °
cagl 1000F TP30C_SMD
€0207 | [10V,X5R R337 - SDA_[2C1/SDI_SPI VINT_LEOA_1v8
PMIC_I2C1_SCL 31
© = 19 e iz —— 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] USERPB = [10,31] H_MCU_INT# <& M Nt 3 T %ﬁi
& J 2 VOUT_LDOVRTC 10V,XTR
o N74L\/C1GU7DCKR (10.8]  Hmcu_pPorz <& ARSTOUT 0490 C0603
DCKS_2P16X1P4 Test Point  TP14( EN_DRV_OUT 2 =
TP30C_SMD EN_DRV 13 VDD1_LPDDR4_1V8_REG mv xm
VIOVIN - VOUT_LDO1 I Cotos
= (10] MCU_l2C0_SCL > gg GPIO1 ?42?]4 -
[10]  MCU_I2C0_SDA GPIO2 11 VDD_ADC_1V8_3V3 REG 10V, X7R VDD_DDR_1V8
VOUT_LDO2 o6t
R6 16 VDA _DLL_0V8 493 = R31 =
oK [10] SOC_SAFETY_ERRZ ) HPMIC WARE 7 GPIO3 2.20F RO405 7y
1% 3| GPIod (] 10V XTR
R0402 [31] LEOA SCLK 7y GPIOS VOUT_LDO3 C0603
[31] LEOA SDATA TEOR TP GPIOS VDA_MCU_1V8 cas2 = VDD_ADC_1V8_3V3
[10] MCU_SAFETY ERRZ ), GPIO7 2.20F B
R3 21K TestPoint_ TP13 TEOA_GPIOY GPIo8 o 7 10V.X7R FLI A 120R
110 wkup_LFoscoxi - <& ROZ01 1% TP30C_SND O e 22 VOUT_LbO4 C0603 603 {/ 2A
b a 29 BLM18PG121SN1D
R2 PIO11 Z L
261K LEOA_WDOG_DISABLE O o
1% | oo
R0201 5|
= 0] PMIC_POWER ENT > 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 R
23] M2.susclk <K ROZ0T o A
R20
22K
1% . .
(EVM Bd Setting Default): et PMIC-A uses default 12C ADDR:
0x48, 0x49, OX4A & 0x4B
[10] H_SoC_PORz <& 3§
PD (Low) Enable WDOG <Variant Name>
httos-, io.com
LEOA WDOG_DISABLE tps:/fww
PU (High) Disable WDOG The oT Hardwore Enabler | Title:
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VSYS_3v3

VIO_VIN

c38

2.20F 100nF
10V.X7R | 10V, X5R
©0603 C0201

u29
TPS65941111RWERQ1
vafn56_0d5_8x8x0_8mm
4

PMIC-B

"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,
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

to

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

VINT_LEOA_1v8

Test Point  TP9
TP30C_SMI

(301

PMICB_AMUXOUT
07 AMUXOUT

I R e ——— e ]

power via near in middle of SOC power ball group
Trace widths = 4-8mil"
VDD_CORE_0V8

VDD_RAM_0V85_REG

VDD_RAM_0V85_REG

FB_VDD_CORE_RAM_0V85

27 VDD_CORE_0V8 REG, Qa7un
VCCA SW_BI1A 55 1 750
VSYS 3v3 a8l SW_B18 TS0 ZAMARIITAA | G2 cs15
T 10_IN L2 VDD_GORE_0v8 4TuF 4TuF
2 FB_B 10V, X8R |10V, X5
PVIN_B1 'R VDD CORE OVS8 c1206 _|_c1206
c17 o cs cs21 cs12 501 ca4 7 oo 82 - - - = =
100F 0uF 10uF 100F 10uF 10uF 10uF SouF L
TR T ABVXTR | ABVXTR | IV X7R | IR | ISVXTR | I0VrR | 18V rR | 8V | 1vocrk L1 . /
C0805 C0805 C0805 C0805 C0805 C0805 C0805 C0805 C0805 C0805 VIN_B3 VDD_CORE 6\/8 REG_Sw2 L17_~~—~0470H
41 puiN_B4 Wb 4 Liooe o
= = = = = = = = = = = A TFM252012ALMAR4TMTAA | C514 c1
35 47F 47uF
PVIN.BS  ppiic MAX Output Current: FB_B2 10V,X5R | 10V,X5
VvsYS 3vs 4-phase: c1206 | C1206
T BUCK14: each 3.5A, Total 14A
8 BUCKS: 24 = =
PVIN_LDO4 | p1,LD02,LDOB: each 500mA oD CORE 0V8 REG S
VsYs v 10 LDO4: 300mA 43 ) CORE_0V8_REG L21 0.47uH
caz c43 PVIN_LDO3 Soon e T L1008 4.9A
2.20F 2.20F 12 | N Lotz W_B3B TFMZSZIZALMARGTMTAR | C503 ca
10V.X7R 10V,XTR . ) FB_VDD_DDR_1V1 47uF 47uF
C0603 C0603 LDO12 Input: 500mA+500mA=1A ! VB0_DOR, 11 10VXR | 10V,X51
= = 2 Cc1208 | C1206
»—52- ovpGDRV = =
R395 o 51 B -
RO201 1% VSYS_SENSE s Baa |58 VDD_CORE_0V8 REG SW4___ L1 0.47uH
36 A 56 T [1008 4.9A
VBACKUP SW_B4b TFM252012ALMARATMTAA | C35 500
B pa 0 VSYS 1033 FB_vsys_10_3v3 4TF 470F
RTS LEOB 18 ! — T 10VX8R | 10V,X5R
 LEOB_ R362 OR_DNP 40 ) 1206 _| 1206
R0201 % OSCI2KCAP R0201 I = =
38 U29 FB B4
0SC32KIN
VDD_RAM_0V85_REG_SW
%21 oscazrout sw_psa -2 i Oz
o 85 &L TFM252012ALMARATMTAA

o pmic_2ciscl  y—————31 sai_pcusck_spi 2 VINT_LEOB_1v8
R330 LEOB_ENABLE 20 VOUT_LDOVINT
[30] PMIC_ENABLE )} S s nPWRON/ENABLE
14
[1030] H_MCU_INT# K————————aNT 3 VRTC_LEOB_ 18 cas2
25 VOUT_LDOVRTC 3 20F
VSYS_I0_3v3 X" nRSTOUT 10V.XTR
29 c483 C0603
X—=— EN_DRV 13 VDD_SD_DV_REG 2.20F
10K VOUT_LDO1 “on v 10V X7R =
ROZ0T 21 crion a7 _L o603
VSYS_I0_3v3 [11] W4_SEL_SDIO_3V3_1V8 ) GPIO2 " =
VOUT_LD02
(32] EN_DDR_BUCK % apios VDD_SD_DV
[8] H_DDR_RET 1V1 GPIO4 VDD_IO_1V8_RE T
R8 [30] LEOA SCLK GPIOS VoUT 1003 |- 0_1V8 REG 1.8V or 3.3V
e [30] LEOA SDATA < GPIO6 VDA_PLL_1V8 R32 0R
5% o3 GPIO7 C485 R0406 aA
. X—g| GPIO8
R0402 58 2.2uF
PMIC_WAKE2 X757 GPIO9 28 VOUT_LDO4 10V, X7R
= GPIO10 35 0603 VSYS_I0_1v8
RY1 32 EN_3vaio_tosw <& GPIO11 9 K T
10K 5 vo =
1% R33 0R
R0201 1 R0406 A
DNP.
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
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VSYS_3v3
PCB1 Label 1 Label 2

caar

BeagleBone Al-64_PCB  DC 5V Label SN Label

[31] EN_3V3I0_LDSW

220F
6.3V,X5R
C0805

3.3V LOAD SWITCH

Vout=1.1V
Tout=3A

VSYS

220F
6.3V,X5R
€0805

3v3

c37

VSYS_MCUIO_3v3 VSYS_IO_3V3
uz3
TPS22965DSGR
WSON8 0D5 2X2X0 M
7
VIN_1 VOuT_1
VIN_2 VouT_2 [ — Cads caso
6 LS2CT 22uF 100nF
oin r 63VXSR[ 10V.XSR
s C0805 C0201
o
2 o
G &
o] o

VDD_DDR_1V1 BUCK REG

VDD_DDR_1V1_REG VDD_DDR_1V1
TPS62813QWRWYRQ1
vafnhr9_ 0055 3x2ximm
A 3 TPS62813 SW 115 0.47uH R34 uil
VN sw L4242 10.2A R0406 A
[31] EN_DDR BUCK ) . 8 {en CSHB0421-R4TM
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 5
R0201
495 N
4.7nF
50V,X7R
C0402
ETHERNET POWER USB3.0 HUB & ETHERNET POWER
VDD_2V5
o o
] ] . . .
R243
VSYS_10_3v3 ug 10K R244
TPS74801DRCR 1% VSYS_10_3v3 u18 10K
VSYS 3v3 VSYS 5V0 vsont0_05 3x3ximm R0201 TPS74801DRCR 1%
VDD_2V5  VSYS 3v3 VSYS_3v3 vson10 065 3x3xim; R0201
* 1 N1 PG 3 PG_2V5 =
2 VDD _2Vs FL11__/) 120R 2V5/3V3 1 3 PG_1v1
‘ ‘ IN2 T L0603/ 2A T 2| N1 PG VDD_1v1
4lons  our 2 Imax = 137mA + 662mA = 799mA Flo 50R_DNP N2 T
10 L0603 2A 4 Imax = 108mA + 554mA = 662mA
R163 A A NIOK EN2VS 5 out2 BLM18PG121SN1D BAs ool
R0201 % EN a8 R166 c315 c433 R2T6 A AOK ENIVE 5 | uT2
c314 c3s2 caz1 ssas 7l g g Vio=08V 357K 100F 100nF R0207 1% . R277 339 540
10F 100nF 470F z 2 1% 1BV XTR | 10V, X5R 541 cs42 543 ssvi 7 o o 1.87K 10uF 1000F.
10V, X5R 10V, X5R 10V, X5R C539 o o R0402 C0805 C0201 AuF 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 | C0201 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 =0.8Vx(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
LDO U18 Power In=2.5V, Imax=662mA Ethernet PHY: VDD1P0=1.1V, Imax=108mA )
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°C 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: 0.9268WW * 44.2°C/W=40.96°C <Varant Name>
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