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P01 TITLE PAGEP02 12V INPUT, 3.3V AND 5V SWITCHERS

P07 AM5728 CORE POWER & EEPROMP08 AM5728 CLOCKS AND RESETP09 AM5728 IO POWER AND GROUNDP10 AM5728 DDR3 POWER & JTAGP11 AM5728 ETHERNET 1P12 AM5728 ETHERNET 2P13 AM5728 GPMC & LCDP14 AM5728 USB INTERFACESP15 AM5728 I/O, LEDs, AND GPIOP16 AM5728 AUDIO & DEBUG SERIALP17 AM5728 HDMI PORTP18 AM5728 eMMC, MMC3, & uSDP19 AM5728 DDR INTERFACE 1P20 AM5728 DDR INTERFACE 2P21 DDR3 BANK 1P22 DDR3 BANK 2P23 DDR3 BANK 2 CAPS & TERMP24 DDR3 BANK 1 CAPS & TERMP25 USB & SATA CONNECTORP26 PCIe, SATA, & SERDES CLOCKP27 EXPANSION HEADERSP28 MECHANICAL

REV DESCRIPTION DATE BY
Production ReleaseB 11/23/2015 EPD P03 TPS6590374 1 CONTROLP04 TPS6590374 2 RESET, & RTCP05 TPS6590374 3  MPU,DDR, & DSP SWITCHERSP06 TPS6590374 4 CORE & 1.8V

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. EXCEPTWHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE THEDESIGN “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUTNOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULARPURPOSE. 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.
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VBATT12V

4A

12VDC MAIN POWER INPUT

12VDC TO 5VDC 4A

12VDC TO 3.3VDC 4A

Undervoltage lockout..11.6V

Undervoltage lockout..11.6V

POWER LED

TEMPERATURE SENSOR

DC

Place at ESD ringNear 4200, 3300

AUXILLIARY 5VDC FAN CONNECTOR.

5V

DUAL OPTION JACKPJ-063BH & PJ-080BH

5V0

12V

PS_3V35V0

PS_3V3

VDD_3V3

12V

PS_3V3

VDD_3V3

5V0

VDD_3V3 VDD_3V3

PS_3V3

5V0

5V0

PS_3V3 3,4,5,6,8,245V0 4,15,17,27
VDD_3V3 3,4,6,7,8,9,10,11,12,13,14,15,16,17,18,24,25,26,27

12V 25,27

I2C1_SCL3,7,15,16
I2C1_SDA3,7,15,16

TMP102_ALERT 15

VDD_3V3_ON3

AUXFAN_EN3
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100
uF

,10
V

C12
15pF,50V

C11
820pF,50V

U3

TPS54531D

BOOT1
VIN2
EN3
SS4 VSNS 5COMP 6

PH 8
GND 7

PA
D

9

R3321M,1%

U2

TPS22965DSG

VOUT.1 8VIN.11

PW
R_

PA
D

9

VIN.22

ON3
VOUT.2 7

VBIAS4 GND 5
CT 6

C439
22uF,25V.LESR

P1

PJ-0XXBH

2

1

2A

1A

SH
LD

1
SH

LD
2

SH
LD

3
SH

LD
4

C521
0.01uF,16V U32

TC648

VIN1
CF2
VAS3
GND4 NC 5OTF 6VOUT 7VDD 8

D3
LTST-C191KFKT

FB10 DNI1 2

MH2MOUNT_HOLE

C3

22u
F,2

5V
.LE

SR

C473220pF

FL5

CM2021Y330R-10
1
2

4
3

C13
8.2nF,10V,0201

C5160.01uF

C501220pF

L1
4.7uH

R1
1

20.
5K

,1%

R10

10K,1%

C438

22u
F,2

5V
.LE

SR

R4
45.3K

R154.7K

R2403.24K,1%

R14
3.24K,0.5%

R5

1.91K

R439
39K,1%

C474DNI

R438 820

R401DNI

C6
.001uF,50V

U4

TMP102AIDRLT

ADD0 4
V+5

GND2

ALERT 3

SCL1
SDA6

MH4MOUNT_HOLE

C502220pF

C519
0.1uf,16V

D2
SK54AFL-TP

R12
51.1K

J12POS 1.25MM, DNI

1
2

MH1
MOUNT_HOLE

D1
SK54AFL-TP

R81K,5%

FB15
BLM15BD182SN1

1 2

C506 0.001uF,50V

C520
4.7uF,6.3V

R402DNI

+ C9100uF,10V

C1
0.1uf,25V,0805

C475220pF

R434 68

FB11 DNI
1 2

C472220pF

C505 0.001uF,50V

C7
0.1uf,25V,0805

C10220pF,50V

C5170.01uF

C14
22uF,25V.LESR

MH5MOUNT_HOLE

MH3MOUNT_HOLE

R436DNI

D41
LTST-C191KFKT + C8100uF,10V

R2

10.2K,1%

R9

169K

R403DNI

R6
20.

5K
,1%

R440

10K,1%

C5
22pF

C15
0.1uf,16V

C4
8.2nF,10V,0201

R3
169

K

R400
DNI

L23.3uH,7A

Q11MMBT2222A

F1 5A_SlowBlow1 2

C5181.0uF

U1

TPS54531D

BOOT1
VIN2
EN3
SS4 VSNS 5COMP 6

PH 8
GND 7

PA
D

9

R1310.0K,0.5%

R433 68

5V
0_C

OM
P

PS
_3V

3_E
N PS_3V3_SS

U3-1
PS_3V3_COMP

U3-8 PS_3V3_TAP

PS_3V3_SNS

5V
0_R

C

3V
3_R

C

5V0_SNS

U1-8U1-1
U1-6U1-3U1-4

U2-6

R_
3V

3LE
D

R_
12V

LE
D

12V_MAIN
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POWER BUTTON

PMIC

TPS6590376ZWSR

BOOT0=0=1.35V DDRBOOT1=1=WarmReset PORz Pulse

Insert wire here to enableuse of the JTAG without boot image present.Otherwise board willpower off.

Y9 OPTIONAL PACKAGECHANGE C452 & C453VALUE AS NEEDED

PS_3V3

PS_3V3

VDD_3V3

VDD_3V3

LDO_VRTC

LDO_VRTC

LDO_VRTC LDO_VRTC

LDO_VRTC

PS_3V3

LDO_VRTC

PS_3V3 2,4,5,6,8,24

PMIC_INT 8

PMIC_RESET_OUT 8

VDD_3V3 2,4,6,7,8,9,10,11,12,13,14,15,16,17,18,24,25,26,27

PMIC_RESET_IN8

I2C1_SDA2,7,15,16
I2C1_SCL2,7,15,16

RSTOUTn8,16,18,26,27

LDO_VRTC 4,8

VDD_3V3_ON 2

AUXFAN_EN2

PWRON27

VBUS_DET13

USB2_VBUS14

PMIC_OFF8
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TP7
1

R1
7

2.2
K,1

%

R2
3

10K
,1%

,DN
I

R407
10K,1%

R2
7

10K
,1%

R29 0,1%

R2
0

10K
,DN

I

C16 0.1uf,16V

VRTC-5.25VT

VRTC

VRTCVRTC

VRTC

VCC1

VRTC-5.25VT

VIO_IN
VIO_IN
VIO_IN
VIO_IN

VRTC

VIO_IN

VRTC-5.25VTVCC1
VCC1
VRTC-5.25VTVIO_INVRTC-3.6VTVIO_INVRTC-5.25VT

U5B

OSC16MOUTA2

OSC16MINA3

OSC16MCAP C1

VBGB7

CLK32KGO M11

I2C1_SDA_SDIL2
I2C1_SCL_SCKL1

I2C2_SDA_SDOH8
I2C2_SCL_SCEM3

INT K1
BOOT0L3
BOOT1K7

POWERGOOD J7

NRESWARME6
NSLEEPE5

RESET_OUT G6

PWRDOWNK8

PWRONG8

REGEN1 F8
RPWRONC11

ENABLE1J5

VPROG/TESTV N12

RESET_INK9

GPIO_0B12
GPIO_1/VBUSDETC13
GPIO_2/REGEN2A12
GPIO_3H9
GPIO_4/SYSEN1K10
GPIO_5/CLK32KGOC10
GPIO_6/SYSEN2N11
GPIO_7/POWERHOLDG9

GPADC_REF B4

GPADC_IN0 B2
GPADC_IN1 C2
GPADC_IN2 C3

VBUSD8
VAC/ACOKE7

VCC_SENSE2A11
VCC_SENSEB3

GN
DA

NA
A7

AG
ND

.1
F5

AG
ND

.2
M1

3
RE

FG
ND

1
A4

GN
D_

DIG
M1

2

R318 1.74K

TP51

R2
8

10K
,1%

TP9
1

C452 12pF/0402/50V

R453 10K,1%
R1

6
2.2

K,1
%

R322 1.74K,DNI

C4780.1uf,16V

Y916.384MHz

1
3

24

R2
2

10K
,1%

Y1016.384MHz

1
3

24

TP8
1

R2
14

10K
,1%

,DN
I

R30 0,1%

J5

HDR_1x1_M_.1, DNI
1 2

R319
2K

R19 2.2K,1%

C453

12pF/0402/50V

S1

SW PUSH_TH

1 43 2

R2
6

10K
,1%

R18 2.2K,1%

R2
4

10K
,1%

C216 47pF

R4
11

10K
,1%

, D
NI

C4962.2uF,6.3V

R2
1

10K
,1%

R4
21

10K
,1%

R3232K,DNI

PMIC_GPIO_3

VCC_SENSEVCC_SENSE2

TPS_ENABLE1

PMIC_BOOT0

VBG

TESTV

PMIC_SDOPMIC_SCE

PMIC_POWERGOOD

TPS_PWRDOWN

PMIC_BOOT1
PB_ESD

PMIC_GPIO_5
PMIC_POWERHOLD

PMIC_XTAL_IN

PMIC_XTAL_OUT

PMIC_GPIO_0

PMIC_XTAL_IN

PMIC_XTAL_OUT
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1.8V

1.0V
1.8V

1.8V
3.3V

3.3V (3.3V I/O)

3.3V

Real Time Clock

TPS6590376ZWSR

Single point power connection.

Voltage clamp circuit. Voltage clamp circuit.

PS_3V3

PS_3V3

PS_3V3

PS_3V3

5V0

5V0VDD_3V3_SPVDD_3V3

VDD_3V3_SP

VDD_SHV5

VDDA_1V8_PHYA

VDD_3V3

VDDA_1V8_PLL

LDO_VRTC

LDO_VRTC

VDD_SD

5V0

VDD_RTC

VDD_SHV5

VDDA_1V8_PLL

VUSB_3V3

VDDA_1V8_PHYA

VDD_3V3

VDD_3V3

VDD_SD

VUSB_3V3

VDDA_1V8_PHYB

VDDA_1V8_PHYB

VDD_1V8VDD_1V8

VDD_SHV5 VDD_SHV5

VDD_1V8

PS_3V3 2,3,5,6,8,24
5V0 2,15,17,27

VDD_3V3_SP 8

VDD_SHV5 8

VDD_3V3 2,3,6,7,8,9,10,11,12,13,14,15,16,17,18,24,25,26,27

LDO_VRTC 3,8
VDDA_1V8_PLL 8,10
VDDA_1V8_PHYA 10,14

I2C3_SCL14,15 I2C3_SDA14,15

VDD_SD 9,18

VUSB_3V3 14

EXT_WAKE 8,27

VDDA_1V8_PHYB 10

VDD_1V8 6,10,26
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R430 DNI

C27
2.2uF,6.3V

C17
2.2uF,6.3V

R42410K

BAT1

CR1220MFR FV, DNI
+1 - 2

C3110pF,50V

C18
2.2uF,6.3V

Y1CFS206-32.768KDZB
1 2

C25
2.2uF,6.3V

C19
2.2uF,6.3V

U5A

LDOVRTC_OUT A8

LDOVANA_OUT C8

LDO1_OUT C6

NC2 K4

NC3 L4

NC4 C9

NC5 K5

LDO9_OUT A5LDO9_INC4

LDO2_OUT B6

LDOLN_INC5 LDOLN_OUT B5

LDOUSB_OUT B9

LDO3_OUT K11

LDO4_OUT K12

NC8N4

LDO7USB_IN1A10
LDOUSB_IN2A9

LDO34_IN_1L13
LDO34_INL12

LDO12_INA6

NC6M4

NC7N3

R334.7K

C29
2.2uF,6.3V

C20
2.2uF,6.3V

Q9TRN_2N2907

C503
0.1uf,16V

C21
2.2uF,6.3V

R423499,1%

U6

MCP79410,TFDN

X11
X22
VBAT3
VSS4

VCC 8
MFP 7
SCL 6
SDA 5

C30 0.1uf,16VR416 0,1%

C22
2.2uF,6.3V

U43
TLVH431

C28
2.2uF,6.3V

C2310uF,6.3V

C24
2.2uF,6.3V

C26
2.2uF,6.3V

C500
2.2uF,6.3V

R42540.2K,1%

C3210pF,50V

R32 0,1%

RTC_X1RTC_X2

BU_BATT,                            DNI

U5_C8
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PS_3V3

PS_3V3 VDD_MPU

VDD_MPU

VDD_DSP
VDD_DSP

VDD_MPU

VDD_DDR

VDD_DDR

VDD_DDR

VDD_DSP

PS_3V3 2,3,4,6,8,24

VDD_MPU 7,8

VDD_DSP 7
VDD_DDR 10,19,21,22,23,24
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TP131

C394.7uF,6.3V

L5
1.0uH,4.2A

1 2

C4047uF,6.3V,1206

C414.7uF,6.3V C4247uF,6.3V,1206

SMPS1

SMPS2

SMPS3
3000mA

3000mA

3000mA

U5C

TPS6590376ZWSR

SMPS12_FBK B13
SMPS12_FBK_GND C12

SMPS1_SW_1 E11
SMPS1_SW_2 E12
SMPS1_SW_3 E13

SMPS1_GND_1 D10
SMPS1_GND_2 E9
SMPS1_GND_3 E10

SMPS2_SW_1 F11
SMPS2_SW_2 F12
SMPS2_SW_3 F13

SMPS2_GND_1 F9
SMPS2_GND_2 F10
SMPS2_GND_3 G10

SMPS3_FDBK K13

SMPS3_SW_1 J11
SMPS3_SW_2 J12
SMPS3_SW_3 J13

SMPS3_GND_1 H10
SMPS3_GND_2 J9
SMPS3_GND_3 J10

SMPS1_IN_1D11
SMPS1_IN_2D12
SMPS1_IN_3D13

SMPS2_IN_1G11
SMPS2_IN_2G12
SMPS2_IN_3G13

SMPS3_IN_1H11
SMPS3_IN_2H12
SMPS3_IN_3H13

C34
47uF,6.3V,1206

C334.7uF,6.3V

SMPS5
2000mA

SMPS4
2000mA

U5D

TPS6590376ZWSR

SMPS45_FDBK K2
SMPS45_FDBK_GND K3

SMPS4_SW_1 G1
SMPS4_SW_2 G2
SMPS4_SW_3 G3

SMPS4_GND_1 F4
SMPS4_GND_2 G4
SMPS4_GND_3 G5

SMPS5_SW_1 H1
SMPS5_SW_2 H2
SMPS5_SW_3 H3

SMPS5_GND_1 H4
SMPS5_GND_2 H5
SMPS5_GND_3 J4

SMPS4_IN_1F1
SMPS4_IN_2F2
SMPS4_IN_3F3

SMPS5_IN_1J1
SMPS5_IN_2J2
SMPS5_IN_3J3

TP161

TP171

C3647uF,6.3V,1206

L4 1.0uH,4.2A
1 2

C35
4.7uF,6.3V

L3 1.0uH,4.2A
1 2

C3847uF,6.3V,1206

L7 1.0uH,4.2A
1 2

L6 1.0uH,4.2A
1 2

C374.7uF,6.3V

SW5

SW4

SW3

SW2

SW1
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Clamp Circuit

PS_3V3

PS_3V3 VDD_CORE

VDD_CORE
VDD_1V8
VDD_3V3

VDD_CORE

PS_3V3

VDD_3V3

VDD_1V8VDD_1V8

VDD_3V3

VDD_1V8

VDD_3V3

VDD_1V8

PS_3V3 2,3,4,5,8,24

VDD_CORE 7
VDD_1V8 4,10,26
VDD_3V3 2,3,4,7,8,9,10,11,12,13,14,15,16,17,18,24,25,26,27
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C454.7uF,6.3V

Q8TRN_2N2907
C4747uF,6.3V,1206

R418499

R429 DNI

TP181

C484.7uF,6.3V

C50
10uF,6.3V C442

10uF,6.3V

C434.7uF,6.3V

L9 1.0uH,4.2A
1 2

R42040.2K,1%

SMPS6

SMPS7

SMPS8

SMPS9
1400mA

1400mA

2000mA

2000mA

U5E

TPS6590376ZWSR

SMPS6_FBK K6

SMPS6_SW N5
SMPS6_SW_1 M5

SMPS6_GND L5
SMPS6_GND_1 L6

SMPS7_FDBK B1

SMPS7_SW_1 D1
SMPS7_SW_2 D2
SMPS7_SW_3 D3

SMPS7_GND_1 D4
SMPS7_GND_2 D5
SMPS7_GND_3 E4

SMPS8_FDBK L11

SMPS8_SW M10
SMPS8_SW_1 N10

SMPS8_GND L10
SMPS8_GND_1 L9

SMPS9_FBK J8

SMPS9_SW M7
SMPS9_SW_1 N7

SMPS9_GND L7
SMPS9_GND_1 L8

SMPS6_INM6
SMPS6_IN_1N6

SMPS7_IN_B1_1E1
SMPS7_IN_B1_2E2
SMPS7_IN_B1_3E3

SMPS8_INM9
SMPS8_IN_1N9

SMPS9_INM8
SMPS9_IN_1N8

R41910K,1%

L8 1.0uH,4.2A
1 2

U5F

TPS6590376ZWSR

SU
B_

GN
D_

A1
A1

SU
B_

GN
D_

A1
3

A1
3

SU
B_

GN
D_

B1
0

B1
0

SU
B_

GN
D_

B1
1

B1
1

SU
B_

GN
D_

D6
D6

SU
B_

GN
D_

D7
D7

SU
B_

GN
D_

E8
E8

SU
B_

GN
D_

F6
F6

SU
B_

GN
D_

F7
F7

SU
B_

GN
D_

G7
G7

SU
B_

GN
D_

H6
H6

SU
B_

GN
D_

H7
H7

SU
B_
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