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This schematic is  *NOT SUPPORTED* and DOES NOT constitute
a reference design. Only Community support is allowed via
resources at BeagleBoard.org/discuss. 

THERE IS NO WARRANTY FOR THIS DESIGN , TO THE EXTENT
PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED
IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE DESIGN IS WITHOUT WARRANTY OF ANY KIND, EITHER
EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND
PERFORMANCE OF THE DESIGN IS WITH YOU. SHOULD THE DESIGN
PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY
SERVICING, REPAIR OR CORRECTION.

This work is licensed under the Creative Commons Attribution 4.0 International License.
To view a copy of this license,visit
http://creativecommons.org/licenses/by-sa/4.0
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TI
AM335x

SOC

DDR3L 512MB
Kingston

D2516ECMDXGJDI-U

EEPROM 32Kbit
FMD

FT24C32A-ELRT

Gigabit PHY
TI

DP83867IRRGZ

Micro SD

PMIC
TI

TPS6521403

Type C
USB2.0 Device

Power In

LEDs 
Power x1 + User x4

Header 2x10P
JTAG

Grove CONN UART

RJ45

Grove CONN  I2C

P9
2.54MM
2x23Pin

Expansion
Pin Header

Debug UART
Pin Header

Voltage Isolation
TI

SN74LVC2G241

Crystal  24MHz

Crystal  32.768KHz

I2C0

GPIO x4

OSC0

OSC1

JTAG

MMC0 4bit

1.8V

RGMII1

MDIO
MDI

UART0 UART

UART x2

I2C x2

GPIO x5

PWM x2

SPI x1

MMC1 8bit
eMMC 16GB

Kingston
EMMC16G-WW28

Type A
USB2.0 Host

P8
2.54MM
2x23Pin

Expansion
Pin Header

8bit MMC x1

Timer x4

PWM x2

GPIO x8

16bit LCD x1

ADC x7

Pin Header
P9

Power In

Power Mux
TI

TPS2117DRL

1.1V
VDD_5V

USB_5V

I2C0
SYS_RESETn

SYS_BOOT2

Reset Button

Boot Button

Connector

Power IC

Functional IC

Map Legend:

Wake Up Button

USB1

UART2

1.5V/1.35V

Discrete Buck 3.3V
TI

TPS62A01DRL
GPO

3.3V

To Peripherals

SYS_5V

EXT_WAKEUP
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I2C 7-bit device address: 0x30 (0b0110000)

PMIC

Power LED

1.1V

1.1V

1.5V

130mA

50mA

= 0.6V x 5.53
= 3.318V

Vout = Vfb x (1 + R193/ R196)
= 0.6V x (1 + 453K / 100K)

3.3V  1A

DCDC 5V to 3.3V 1A
Review Note:

1.8V

Clamping Circuit For AM335x Power-Down Requirements

This is a clamping circuit between the VDDS and VDD_3V3 outputs of
the TPS62A01DRL DCDC IC. The clamping circuit is related to
power down issues (see https://octavosystems.com/osd335x/clamping/
for more information). This may not be needed in your application
if the power down conditions do not apply to your application.

The AM335x datasheet requires that the voltage difference between the
power rails VDDS (1.8V) and VDDSHVx [1-6] (3.3V) of the AM335x
processor be less than 2V during the entire power-down sequence.

1A

0.4A

0.5A

Clamping Circuit

PMIC LDO1 for noise sensitive domains like RTC and analog.
PMIC LDO2 can be used for VDDS/IO.

RTC, No RTC Only Mode: R175=DNP, R4=10K.

RTC Design Note: 

Please note, the net PMIC_POWR_EN is 1.8V from AM335x,
the SYS_5V is 5V, so Do Not Install R175 and R4 at the same time,
if not, maybe damage the AM335x !

SYS_5V

VDDS_DDR

SYS_5V

SYS_5V

VDD_3V3

VDD_3V3SYS_5V

SYS_5V
VDD_3V3VDD_3V3

SYS_5V

VDD_MPU

VDD_CORE

VDD_1V8_1

VDD_1V8_2

VDDS

VDD_1V8_2

SYS_5V

VDD_1V8_2
VDD_1V8_2

SYS_5V

PMIC_INT [4]

I2C0_SCL[5,11]
I2C0_SDA[5,11]

PMIC_POWR_EN[5]

PMIC_RSTOUTn [4]
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R54
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C15
22uF
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10V,X5R
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TPS62A01DRLR
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EN
4

PG
6
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D0402
3.6V
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1

C36
100nF

C0402
16V,X7R

L2 0.47uH
L1008 5A

CSTB252012H-R47M
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R0402

C180
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R175 0R
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LX_B1
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RSTOUTn

MODE/STBY

TPS65214_GPO

3V3_SW

VDD_3V3_PG 3V3_FB

VDD_3V3
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nRSTOUT

INTn

VSEL

VDD_3V3_EN



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

H
Place R32,R33,C6 Close To MPU.

Layout Note:

JTAG Connector

Reset Button

Oscillator can be disabled via
SW for power down modes or if
GPIO3_21 needs to be used.

External clock to
the McASP0
interface.

VDDSHV6 = 3.3V, VIH = 1.35V
VDDSHV6 = 3.3V
VDDS_RTC = 1.8V

VDDSHV6 = 3.3V

1.8V

DDR_VREF

VDD_3V3

VDD_3V3

VDD_3V3

VDD_3V3

VDD_3V3 VDD_3V3 VDD_3V3

VDD_1V8_2

USB1_OCn [5]

USR1 [7]
USR0 [7]

PMIC_INT [3]

MMC0_CLKO [11]

MMC0_DAT1 [11]
MMC0_DAT0 [11]
MMC0_CMD [11]

MMC0_DAT3 [11]
MMC0_DAT2 [11]

PMIC_RSTOUTn[3]

EHRPWM1A [11]
EHRPWM1B [11]

GPIO1_28 [11]

GPIO2_1 [11]

MMC1_CLK [9,11]
MMC1_CMD [9,11]

TIMER7 [11]

UART4_RXD [11]
UART4_TXD [11]

TIMER6 [11]

TIMER5 [11]
TIMER4 [11]

GPIO1_29 [11]

GPIO1_16 [11]
GPIO1_17 [11]

DDR_RESETn[8]

EHRPWM2A [11]
EHRPWM2B [11]
GPIO0_26 [11]
GPIO0_27 [11]
GPIO1_12 [11]
GPIO1_13 [11]
GPIO1_14 [11]
GPIO1_15 [11]

CLKOUT2 [4,11]
MMC0_CD[5,11]

USR3 [7]
USR2 [7]

GPIO3_20 [5]

CLKOUT2 [4,11]

eMMC_RSTn [9]

DDR_D[15..0][8]

DDR_BA[2..0][8]

DDR_A[15..0][8]

DDR_CLK[8]

DDR_WEn[8]
DDR_RASn[8]
DDR_CASn[8]

DDR_CLKn[8]

DDR_DQS1[8]

DDR_DQM0[8]

DDR_DQM1[8]

DDR_CKE[8]

DDR_DQS0[8]

DDR_CSn[8]

DDR_ODT[8]

DDR_DQSN1[8]

DDR_DQSN0[8]

GPIO3_21 [5,11]

MMC1_DAT0 [9,11]
MMC1_DAT1 [9,11]
MMC1_DAT2 [9,11]
MMC1_DAT3 [9,11]
MMC1_DAT4 [9,11]
MMC1_DAT5 [9,11]
MMC1_DAT6 [9,11]
MMC1_DAT7 [9,11]

SYS_RESETn [10,11]
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R37 33R 5%R0402

R41 33R 5%R0402

C25
27pF

C0402
50V,NPO

R160 0R
5%R0402

R32 33R 5%R0402

C6
10pF

C0402
50V,NPO

DNP

D6
TPD1E1B04DPYR

D0402
3.6V

2
1

15mm x 15mm
   Package

SubArctic AM335x
1.8V

U5A
AM3358BZCZA100
am33xx_15x15
NFBGA-324(15*15)

OSC1_IN
A6

OSC1_OUT
A4

OSC0_IN
V10

OSC0_OUT
U11

GPMC_CLK/LCD_MEM_CLK/GPMC_WAIT1/MMC2_CLK/PRT1_MII1_TXEN/MCASP0_FSR/GPIO2_1
V12

GPMC_CSN0/GPIO1_29
V6

GPMC_CSN1/GPMC_CLK/MMC1_CLK/PRT1EDIO_DATA_IN6/PRT1_EDIO_DATA_OUT6/PR1_PRU1_PRU_R30_12/PR1_PRU1_PRU_R31_12/GPIO1_30
U9

GPMC_CSN2/GPMC_BE1N/MMC1_CMD/PR1_EDIO_DATA_IN7/PR1_EDIO_DATA_OUT7/PR1_PRU1_PRU_R30_13/PR1_PRU1_PRU_R31_13/GPIO1_31
V9

GPMC_WEN/TIMER6/GPIO2_4
U6

GPMC_OEN_REN/TIMER7/EMU4/GPIO2_3
T7

GPMC_CSN3/MMC2_CMD/PR1_MDIO_DATA/GPIO2_0
T13

GPMC_ADVN_ALE/TIMER4/GPIO2_2
R7

GPMC_BE0N_CLE/TIMER5/GPIO2_5
T6

GPMC_BE1N/GMII2_COL/GPMC_CSN6/MMC2_DAT3/GPMC_DIR/PR1_MII1_RXLINK/MCASP0_ACLKR/GPIO1_28
U18

GPMC_WAIT0/GM112_CRS/GPMC_CSN4/RMII2_CRS_DV/MMC1_SDCD/PR1_MII1_RXDV/UART4_RXD/GPIO0_30
T17

GPMC_AD0/MMC1_DAT0//////GPIO1_0
U7

GPMC_AD1/MMC1_DAT1//////GPIO1_1
V7

GPMC_AD2/MMC1_DAT2//////GPIO1_2
R8

GPMC_AD3/MMC1_DAT3//////GPIO1_3
T8

GPMC_AD4/MMC1_DAT4//////GPIO1_4
U8

GPMC_AD5/MMC1_DAT5//////GPIO1_5
V8

GPMC_AD6/MMC1_DAT6//////GPIO1_6
R9

GPMC_AD7/MMC1_DAT7//////GPIO1_7
T9

GPMC_AD8/LCD_DATA23/MMC1_DAT0/MMC2_DAT4/EHRPWM2A/PR1_MII_MT0_CLK//GPIO0_22
U10

GPMC_AD9/LCD_DATA22/MMC1_DAT1/MMC2_DAT5/EHRPWM2B/PR1_MII0_CRS//GPIO0_23
T10

GPMC_AD10/LCD_DATA21/MMC1_DAT2/MMC2_DAT6/EHRPWM2_TRIPZONE_INPUT/PR1_MII0_TXEN//GPIO0_26
T11

GPMC_AD11/LCD_DATA20/MMC1_DAT3/MMC2_DAT7/EHRPWM2_SYNCI_O/PR1_MII0_TXD3//GPIO0_27
U12

GPMC_AD12/LCD_DATA19/MMC1_DAT4/MMC2_DAT0/EQEP2A_IN/PR1_MII0_TXD2/PR1_PRU0_PRU_R30_14/GPIO1_12
T12

GPMC_AD13/LCD_DATA18/MMC1_DAT5/MMC2_DAT1/EQEP2B_IN/PR1_MII0_TXD1/PR1_PRU0_PRU_R30_15/GPIO1_13
R12

GPMC_AD14/LCD_DATA17/MMC1_DAT6/MMC2_DAT2/EQEP2_INDEX/PR1_MII0_TXD0/PR1_PRU0_PRU_R31_14/GPIO1_14
V13

GPMC_AD15/LCD_DATA16/MMC1_DAT7/MMC2_DAT3/EQEP2_STROBE/PR1_ECAP0_ECAP_CAPIN_APWM_O/PR1_PRU0_PRU_R31_15/GPIO1_15
U13

GPMC_A0/GMII2_TXEN/RGMII2_TCTL/RMII2_TXEN/GPMC_A16/PR1_MII_MT1_CLK/EHRPWM1_TRIPZONE_INPUT/GPIO1_16
R13

GPMC_A1/GMII2_RXDV/RGMII2_RCTL/MMC2_DAT0/GPMC_A17/PR1_MII1_TXD3/EHRPWM1_SYNCI_O/GPIO1_17
V14

GPMC_A2/GMII2_TXD3/RGMII2_TD3/MMC2_DAT1/GPMC_A18/PR1_MII1_TXD2/EHRPWM1A/GPIO1_18
U14

GPMC_A3/GMII2_TXD2/RGMII2_TD2/MMC2_DAT2/GPMC_A19/PR1_MII1_TXD1/EHRPWM1B/GPIO1_19
T14

GPMC_A4/GMII2_TXD1/RGMII2_TD1/RMII2_TXD1/GPMC_A20/PR1_MII1_TXD0/EQEP1A_IN/GPIO1_20
R14

GPMC_A5/GMII2_TXD0/RGMII2_TD0/RMII2_TXD0/GPMC_A21/PR1_MII1_RXD3/EQEP1B_IN/GPIO1_21
V15

GPMC_A6/GMII2_TXCLK/RGMII2_TCLK/MMC2_DAT4/GPMC_A22/PR1_MII1_RXD2/EQEP1_INDEX/GPIO1_22
U15

GPMC_A7/GMII2_RXCLK/RGMII2_RCLK/MMC2_DAT5/GPMC_A23/PR1_MII1_RXD1/EQEP1_STROBE/GPIO1_23
T15

GPMC_A8/GMII2_RXD3/RGMII2_RD3/MMC2_DAT6/GPMC_A24/PR1_MII1_RXD0/MCASP0_ACLKX/GPIO1_24
V16

GPMC_A9/GMII2_RXD2/RGMII2_RD2/MMC2_DAT7/GPMC_A25/PR1_MII_MR1_CLK/MCASP0_FSX/GPIO1_25
U16

GPMC_A10/GMII2_RXD1/RGMII2_RD1/RMII2_RXD1/GPMC_A26/PR1_MII1_CRS/MCASP0_AXR0/GPIO1_26
T16

GPMC_A11/GMII2_RXD0/RGMII2_RD0/RMII2_RXD0/GPMC_A27/PR1_MII1_RXER/MCASP0_AXR1/GPIO1_27
V17

MMC0_CLK/GPMC_A24/UART3_CTSN/UART2_RXD/DCAN1_TX/PR1_PRU0_PRU_R30_12/PR1_PRU0_PRU_R31_12/GPIO2_30
G17

MMC0_CMD/GPMC_A25/UART3_RTSN/UART2_TXD/DCAN1_RX/PR1_PRU0_PRU_R30_13/PR1_PRU0_PRU_R31_13/GPIO2_31
G18

MMC0_DAT0/GPMC_A23/UART5_RTSN/UART3_TXD/UART1_RIN/PR1_PRU0_PRU_R30_11/PR1_PRU0_PRU_R31_11/GPIO2_29
G16

MMC0_DAT1/GPMC_A22/UART5_CTSN/UART3_RXD/UART1_DTRN/PR1_PRU0_PRU_R30_10/PR1_PRU0_PRU_R31_10/GPIO2_28
G15

MMC0_DAT2/GPMC_A21/UART4_RTSN/TIMER6/UART1_DSRN/PR1_PRU0_PRU_R30_9/PR1_PRU0_PRU_R31_9/GPIO2_27
F18

MMC0_DAT3/GPMC_A20/UART4_CTSN/TIMER5/UART1_DCDN/PR1_PRU0_PRU_R30_8/PR1_PRU0_PRU_R31_8/GPIO2_26
F17

PORZn
B15

NRESET_INOUT
A10

NNMI
B18

EVENT_INTR0/TIMER4/CLKOUT1/SPI1_CS1/PR1PRU1R31_16/EMU2/GPIO0_19
A15

EVENT_INTR1/TCLKIN/CLKOUT2/TIMER7/PR1PRU0_PRUR31_16/EMU3/GPIO0_20
D14

TMS
C11NTRST
B10

TCK
A12TDI
B11

TDO
A11

EMU0/GPIO3_7
C14

DDR_A0
F3

DDR_A1
H1

DDR_A2
E4

DDR_A3
C3

DDR_A4
C2

DDR_A5
B1

DDR_A6
D5

DDR_A7
E2

DDR_A8
D4

DDR_A9
C1

DDR_A10
F4

DDR_A11
F2

DDR_A12
E3

DDR_A13
H3

DDR_A14
H4

DDR_D0
M3

DDR_D1
M4

DDR_D2
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eMMC Flash 16GB
VDD_3V3
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Imax=108mA

MIN=2.375V, TYP=2.5V, MAX=2.625V

JTAG pins can be left
unconnected if not used

PHY address set to 0X00

Imax=137mA

MIN=0.95V, TYP=1V, MAX=1.155V

100 ohms differential
trace impedance.

RX R* Should close to PHY.

VDD1P0: 

VDDA2P5:Gigabit Ethernet

TX R* Should close to MPU.

RGMII Clock Skew RX[0:2]=[000]LED1 & LED2: MODE1
RGMII Clock Skew TX[0:2]=[000]
ANEG_SEL(Auto-negotiation)=[0]
PHY_LED[0:2] CANT CONFIGURE IN MODE4

LED_0: MODE 1
Mirror Enable=[0]
For Enabling Mount R120, R126

Autoneg enable. For Disabling
R123=2.49K, R129=NI

MAX: 108mA

MAX: 137mA

Layout Note:

Place 1uF and 0.1uF decoupling capacitors as close as possible to 
component VDD pins, placing the 0.1uF capacitor closest to the pin.

MAX: 50mA

LED0: Link
LED1: Link_1000BT
LED2: ACT

Vout = Vfb x (1 + R140 / R141)

Vfb=0.8V

= 0.8V x (1 + 1.27K / 4.99K)
= 0.8V x 1.254509
= 1.0036V

Imax = 108mA

Imax = 137mA

Vfb=0.55V

= 2.557V

= 0.55V x (1 + 100K / 27.4K)
= 0.55V x 4.6496

Vout = Vfb x (1 + R143 / R144)

Thermal Junction-to-ambient: 0.2484W * 44.2°C/W=10.98°C

Ethernet PHY: VDD1P0=1V, Imax=108mA

Power Consumption: (3.3V-1V) * 0.108A = 0.2484W
Power Consumption: (3.3V-2.5V) * 0.137A = 0.1096W

Thermal Junction-to-ambient: 0.1096W * 176.9°C/W=19.39°C

Ethernet PHY: VDDA2P5=2.5V, Imax=137mA

There is no requirement for the sequence of the supplies when operating in two-supply mode.

3.3V to 2.5V LDO 3.3V to 1V LDO

ETH Reset

PHY_VDDA_2V5

PHY_VDDIO_3V3 PHY_VDD_1V

PHY_VDDIO_3V3

PHY_VDDIO_3V3 PHY_VDDIO_3V3 PHY_VDDIO_3V3 PHY_VDDIO_3V3

PHY_VDDIO_3V3

VDD_2V5 PHY_VDDA_2V5

VDD_1V PHY_VDD_1V

VDD_1V

VDD_1V

GND_EARTH

VDD_2V5VDD_3V3

VDD_3V3

VDD_3V3 VDD_3V3

VDD_3V3VDD_3V3

VDD_3V3

VDD_3V3
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RGMII1_RD0[5]
RGMII1_RD1[5]
RGMII1_RD2[5]
RGMII1_RD3[5]

RGMII1_RCLK[5]

RGMII1_RCTL[5]

MDIO_CLK[5]

MDIO_DATA[5]

SYS_RESETn[4,11]

ETH_RST/GPIO1_8[5]

RMII1_REFCLK [5]

ETH_INT/GPIO3_1 [5]
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Layout Note:

Place R16,C5 Close To MPU.
TP4: E_WP 

Place TP1 TP4 To Bottom Side.

TP1: GND 

Add Silkscreen:

Layout Note:

Space = 2.54MM

Board ID EEPROM 32Kbit

uSD Connector

Grove Connector

Expansion Header P8 Expansion Header P9

MAX: 6V

Priority Power MUX
MAX: 6V Supply 1: VDD_5V, From the P9 Header.

Supply 2: USB_DC, From the USB Type C.

Vref=1V

Output Current Limit: 4A Prioritizes Supply 1 when present, and quickly
switches to Supply 2 when Supply 1 decreases
to less than 4 V.

Priority Supervisor (PR1):
VIN1_MIN =(R12+R174) * Vref / R174
                 =(30K+10K) * 1V / 10K
                 =4V

MIN: 4V
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