REV Description DATE| BY

AdA Initial production Release. 11/19/2012) GC
On the initial production release the processors were to be found incorrect as supplied by TI. 1/2/2013
AS Parts while marked AM3359 were actually AM3352. This revision uses the correct parts. GC PAGE NO. SCHEMATIC PAGE
1. Deleted R29-R44 lfrom the LCD lines. _ 1 COVER PAGE
2. Added 47pf capacitors C156-C173 to LCD data lines to ground.
3. Changed schematic revision to ASA. 2 POWER MANAGEMENT
4. Changed a few footprints after PCB update for above changes. 3 PROCESSOR 1 OF 3, JTAG HEADER
ASA 5. Added access point for the battery function of the TPS65217C. 2/8/2013 Ge
6. Added Ferrite beads in series with LED power and 5V power rail of the USB host 4 PROCESSOR 2 OF 3, UAB PORTS
connector. Required to pass FCC/CE testing due to noise emissions on that pin.
7. Added power button to enable sleep, wakeup, power down and power up features on the 5 PROCESSOR 3 OF 3
system.
8. Added Modification to add 100K ohm resistor to ground to prvent crosstalk when serial 6 LED, CONFIGURATION AND BUTTON
cable is not plugged in.
] ) ] 7 DDR3 MEMORY
1. Added 100K pulldown on J1 pin 4 to prevent crosstalk when serial cable is
A5B | not connected into PCB layout. 5/21/2013 GC 8 NAND FLASH
2. Changed the LED resistors to 4.75K to lower the brightness.
1. Changed R46, R47,R48 to 0 ohms. 9 10/100 ETHERNET
AS5C | 2. Changed R45 to 22 Ohms. 6/12/2013 Ge
Change was made due to production failures on some boards due to differences in impedanced 10 EXP CONN, uSD
1. Moved the enable for the VDD_3V3B regulator to VDD_3V3A rail. Change was made to

reduce the delay between the ramp up of the 3.3V rails.

2. Added a AND gate to the SYS_RESETNn circuitry. There is a small chance that on power up
AB the NRESETOUT signal on the processor may go high, causing the SYS_RESETn signal to go | 7/25/2013 GC
HI before it should. This change reenforces the reset with the PORZn reset signal.
3. Added optional zero ohm resistor to tie GND_OSCO to system ground.

1. Added optional zero ohm resistor to tie GND_OSC1 to system ground.
2. Changed C106 to a 1uF capacitor. 12/13/2013 GC

ABA 3. Changed C24 to a 2.2uF capacitor. L. . .

4. Made R instlled and R not nstlled NOTE: PCB Revision for this board is Rev B6
B [1.Changed the processor to the AM3358BZCZ100. 1/20/2014 GC

1. Changed eMMC into NAND Flash.
c 2. Removed HDMI 2/14/2019 | GC

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

IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES

THERE IS NO WARRANTY FOR THIS DESIGN , TO THE EXTENT
PERMITTED BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED beagle
PROVIDE THE DESIGN “AS IS” WITHOUT WARRANTY OF ANY KIND,

EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED

TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS Title LS BeagleBone Black Cover Page

FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE 576 T Document Numbe™ Rov
QUALITY AND PERFORMANCE OF THE DESIGN IS WITH YOU. SHOULD C
THE DESIGN PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL B | 450-5500-001

NECESSARY SERVICING, REPATR OR CORRECTION. Pate: Sunday, April 21, 2019 [Sheet 1 of 11
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vio
R14
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ute ©
8
ca1 5 4
c24
\/g/é/ 220F 10V
R30 SN74LVC1G07DCK
GND_0SCO T 18pF 50V o D RESET
czz 1 DEND
ocL ouTi 1
2 PMIC_PGOOD DeND
18PF.S0V 35 768KHz MC-306
vz 1.8v
o 24MHz> RI7 2 LDO_PGOOD
J e
1.8V
8pF 50V ~JOSCO_OUT] usA
0sCo_IN vio W B15
0SCo_IN ReseT oo [FA10 SYS_RESETn 911
0sco_out i | g
15pF oV GND_OSCO sﬁ 0SCo_ouT . 18V RTC_PORZN e
- VSS_GSCo SubArctic AM335x B18 2
osc: A6 NNMI fazs PROC_ATS _Ri8 33 XOWA_EVENT INTR PMIC_INT
0SC1_IN EVENT_INTRO/TIMER4/CLKOUTI/SPI1_CSU/PRIPRUIR31_16/EMU2/GPIO0_19 [~p7y CIROUT SRC R10
osc1 ouT 1 1 EVENT_INTRUTCLKIN/CLKOUT2/TIMER7/PR1PRUO_PRUR31_16/EMU3/GPIO0_20 oT% DCLKOUT2 311
GND_OSCT, A5 ] Osc1 out 5mm x 15mm 810 JTAG_TRSTh R20 .
VSS_RTC Package NTRST G171 JTAG_TVS 75O GPI03_20
DDR_A[15.0] ™S a1 JTAG_TDT
GND_0SCO POR_A[15.0] <& A0 F3 TO! MA12 JTAG_TCK
AT HI | DPR A0 TCK I"ATT JTAG_TDO
v £4] DDR_AL TDO 1z JTAG_EMUOD
AT G3| DDR A2 EMUOIGPIO3_7 514 JTAG EMUT
OR_Ad 2| DDR_A3 EMUL/GPIO3 8 =
X BL1 poRhs viz GPIO2_1 1
A D5 DDR_AS GPMC_CLK/LCD_MEM_CLK/GPMC_WAITLMMC2_CLK/PRT1_MIl1_TXEN/MCASPO_FSRIGPIO2_1 [ *
Ly £5| DDR_A6 GPMC_CSNO/GPIO1_29 [ AM335X_GPMC_CS0n 1
A DDR_A7 GPMC_CSN1/GPMC_CLK/MMC1_CLK/PRTLEDIO_DATA_IN6/PRT1_EDIO_DATA_OUTE/PR1_PRU1_PRU_R30_12/PR1_PRU1_PRU_R31_12/GPIO1 30 [ MMC1_CLK 811
DR A 1| DOR A8 GPMC_CSN2/GPMC_BEIN/MMCI_CMD/PR1_EDIO_DATA_IN7/PR1_EDIO_DATA_OUT7/PR1_PRU1_PRU_R30_13/PR1_PRU1 PRU_R31_13/GPIO1 31 [y73 i U5 T MMC1_CMD LES) VDD_3V3A
AT Fa| DDR_A9 GPMC_CSN3/MMC2_CMDIPR1_MDIO_DATAIGPIO2_0 [ T
ATL F2 | DDR_A10 GPMC_WEN/TIMER6/GPIO2_4 [ AM335X_GPMC_WEn 1
AL £3 | DDR_ALL GPMC_OEN_REN/TIMER7/EMU4/GPIO2 3 [ AM335X_GPMC_OEn REn| 11 U
AT Ha | DDR_A12 GPMC_ADVN_ALE/TIMERA4/GPIO2_2 ﬁmiiiiﬁﬁmgég"{t ﬁ 1 8
DR ALT Ha | DDR_A13 GPMC_BEON_CLE/TIMERS/GPIO2 5 15 (_GPMC_BEON 71 CLK vee
DDR_BA[2..0] ATS b3 | DDR_Al4 GPMC_BEIN/GMII2_COL/GPMC_CSN6/MMC2_DAT3/GPMC_DIR/PR1_MIl1_RXLINKIMCASPO_ACLKRIGPIOL 28 77 AM335X_GPMC_WAIT fowToor 3]0 ERE[§
7 DDR_BA[2.0] - Ca| DDR_A15 GPMC_WAITO/GM112_CRS/GPMC_CSN4/RMII2_CRS_DV/MNC1_SDCD/PRL_MII1_RXDV/UART4_RXDIGPIO0_30 17 UART4_RXD u = 21Q CIR[%& Ro1 33
£1°| DDR_BAD GPMC_\ > f >_CSNS/RMII2_f 2_SDCD/PR1_MDIO_MDCLK/UART4_TXD/GPIO0_31 UART4_TXD 1 GND Q 12MHz 10
DDR_BAL
B X
DDR_D[15.0] 3 boR BAZ GPMC_ADO/MMCL_DATO//IGPIO1_0 3 AM335X_GPMC_ADO 8,11 SN74AUCIGT CEC Clock for HDMI Framer
7 DDR_D[15..0] <) R DO M3 GPMC_ADUMMC1_DATL/IIGPIO1 1 & AM335X_GPMC_AD1 8,11 W63V
Ma| DDR_DO GPMC_AD2/MMC1_DAT2///IGPIO1_2 AM335X_GPMC_AD2 8,11 s !
N1 DDR_D1 GPMC_AD3/IMMC1_DAT3///IGPIO1_3 [ AM335X_GPMC_AD3 8,11
N2 | DDR_D2 GPMC_AD4/MMC1_DAT4//I/IGPIO1_4 [~ AM335X_GPMC_AD4 8,11
N3 | DDR_D3 GPMC_ADS/MMC1_DAT PIO15 [pg AM335X_GPMC_ADS 8,11 oo
N4 | DDR_D4 GPMC_AD6/MMC1_DAT/ =5 AM335X_GPMC_AD6 8,11
P3| DDR_D5 IC_AD7IMMCL_DAT7//IGPIO1_7 ijtg AM335X_GPMC_AD7 8,11
547 DDR_D6 GPMC_ADB/LCD_DATA23/MMC1_DATO/MMC2_DAT4/EHRPWM2AIPR1_MIl_MT0_CLK//GPIO0_22 [ EHRPWM2A
31| DDR D7 PMC_AD9/LCD_DATA22/MMCL_DATLMMC2_DATS/EHRPWMZB/PR1_MIl0_CRS//GPIO0 23 7
K1 DDR D8 GPMC_AD10/LCD_DATA21/MMCL_DAT2/MMC2_DATG/EHRPWM2_ TRIPZONE_INPUT/PRL_MII0_TXEN//GPIO0_26 [ GPIO0_26 1
Kz | DDR_D9 - AD11/LCD_DATA20/MMC1_DAT3/MMC2_DAT7/EHRPWM2_SYNCI_O/PR1_MIIO_TXD3//GPIO0_27 113 GPI00_27 u
K57 DDR_D10 GPMC_AD12/LCD_DATALY/MNCI_DATA/MMC2_DATO/EQEP2A_IN/PR1_MII0_TXD2/PR1_PRUO_PRU_R30_14/GPIO1_12 [ GPIO1_12 1 Ri6
Ka| DDR_D11 GPMC_AD13/LCD_DATAI8/MMC1_DATS/MMC2_DAT1/EQEP2B_IN/PRI_MIO_TXD1/PR1_PRU0_PRU_R30_15/GPIO1_13 [~y15 GPIOL_13 1 T
13| DDR D12 . AD14/LCD_DATAL7/MMC1_DAT6/MMC2_DAT2/EQEP2_INDEX/PR1_MII0_TXDO/PR1_PRUO_PRU_R31_14/GPIO1_14 [{j15 GPIO1_14 1 g
14| DDR D13 GPMC_ADI5/LCD._ DATAlG/MMCl DAT7IMMC2_DAT3/EQEP2_STROBE/PR1_ECAPO_ECAP_CAPIN_APWM_O/PR1_PRU0_PRU_R31_15/GPIO1_15 GPIO1 15 1
5 DDR_D14 Us_R13
ML DoR D15 GPMC_AOIGMII2_TXEN/RGMII2_TCTLIRMI2_TXENIGPMC_ALS/PRL_MI_MTL_ CLK/EHRPWML TRIPZONE_INPUT/GPIOL 16 [ais — Raeo, % » GPIO1_16
D2 GPMC_A1/GMII2_RXDV/RGMII2_RCTLMMC2_DATO/GPMC_A17/PR1_MIIL_TXD3/EHRPWM1_SYNCI_O/GPIO1_17 [j14 GPIO1_17 1 g
7 DDR_CLK 1] DDR_CK GPMC_A2/GMIl2_TXD3/RGMII2_TD3MMC2_DAT1/GPMC_A18/PR1_MIlL_TXD: 101718 [iq EHRPWMIA 11
7 DDR_CLKn 3| DDR_NCK GPMC_A3/GMIl2_TXD2IRGMII2_TD2/MMC2_DAT2/GPMC_A19/PR1_MIIL_TXD: 01719 [ rig EHRPWMIB 11
7 DDR_CKE t2 | DDR_CKE GPMC_A4/GMII2_TXD1/RGMII2_TDL/RMII2_TXD1/GPMC_A20/PRI_MIIL_TXDO/EQEP1A_IN/GPIO1 20 15
7 DDR_CSn F1 | DDR_CSNO GPMC_AS/GMII2_TXDO/RGMII2_TDO/RMII2_TXDO/GPMC_A21/PR1_MIl1_RXD3/EQEP1B_IN/GPIO1 21 [jie USRO 6
7 DDR_CASn Ga | DDR_CASN GPMC_AG/GMII2_TXCLK/RGMII2_TCLK/MMC2_DAT4/GPMC_A22/PR1_MIlL_RXD2/EQEP1_INDEX/GPIOL 22 [—1g USRL 6
7 DDR_RASN B2 | DDR_RASN GPMC_A7/GMII2_RXCLK/RGMII2_RCLK/IMMC2_DATS/GPMC_A23/PR1_MilL_RXDLUEQEP1_STROBE/GPIO1 23 /13 USR2 6
7 DDR_WER DDR_WEN GPMC_A8/GMIil2_RXD3/RGMIi2_RD3IMMC2_DAT6/GPMC_A24/PR1_MII1_RXDOMCASPO_ACLKX/GPIO1 24 [j1¢ USR3 6
M: GPMC_A9/GMIl2_RXD2/RGMII2_RD2IMMC2_DAT7/GPMC_A25/PR1_Mil_MR1_CLKIMCASPO_FSX/GPIO1_25 (g > HOMIINT 10
7 DDR_DQMO P17 DDR_DQMO GPMC_A10/GMiIl2_RXDURGMII2_RDURMII2_RXDL/GPNMC_A26/PR1_MIIL_CRS/MCASPO_AXRO/GPIOL 26 [~17 uselocn 4
7 DDR DQS0 27| DDR_DQSO GPMC_A11/GMII2_RXDO/RGMII2_RDO/RMII2_RXDO/GPMC_A27/PR1_Mill_RXERIMCASPO_AXRL/GPIO1 27 [~ X
7 DDR_DQSNO 32| DDR_DQSNO
7 DDR_DQM1 11 DDR_DQM1 a7
7 DDR_DQS1 12| DDR_DQS1 MMCO_CLK/GPMC_A24/UART3_CTSN/UART2_RXD/DCAN1_TX/PR1_PRUO_PRU_R30_12/PR1_PRUO_PRU_R31_12/GPIO2 30 [G1g MMCO_CLKO 11
7 DDR_DQSN1 DDR_DQSN1 MMCO_CMD/GPMC_A25/UART3_RTSN/UART2_TXD/DCANL_RX/PR1_PRU0_PRU_R30_13/PR1_PRUO_PRU_R31_13/GPIO2 31 g1 MMCO_CMD 11
61 MMCO_DATO/GPMC_A23/UART5_RTSN/UART3_TXD/UARTL RIN/PR1_PRUO_PRU_R30_11/PR1_PRU0_PRU_R31_11/GPI02 29 [&1e MMCO_DATO 11
7 R_ODT éé G2 | DDR_ODT MMCO_DAT1/GPMC_A22/UART5 CTSN/UART3_RXD/UART1_DTRN/PR1_PRUO_PRU_R30_10/PR1_PRUO_PRU R31_10/GPIO2 28 [F15 MMCO_DATL 11
7 oor _RESETn 35| DDR_RESETN MMCO_DATZIGPMC_A21/UART4_RTSN/TIMERG/UART1_DSRN/PR1_PRUO_PRU_R30_9/PR1_PRUO_PRU_R31 9/GPIO2 27 [Fyy MMCO_DAT2 11
DDR_VTP. MMCO_DAT3/GPMC_A20/UART4_CTSN/TIMERS/UART1_DCDN/PR1_PRUO_PRU_R30_8/PR1_PRUO_PRU_R31_8/GPIO2_26 MMCO_DAT3 11
et yRerssTL
< AM3358BZCZ100
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R163
4.75K,1%

R26
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usB

VDD_ADC ce GMIIL_TXCLK/UART2_RXD/RGMIIL_TCLK/MMCO_DAT7/MMC1_DATO/UART1 DCDN/MCASPO_ACLKX/GPIO3_9 MIIL_TXCLK
R164 2 PMIC_POWR EN <& PMIC_POWER EN 1.8V GMil1_TXDO/RMIIL_TXDO/RGMIIL_TDOIMCASP1_AXR2IMCASP1_ACLKRIEQEPOB_INIMMC1_CLK/GPIOO_28 MIIL_TXDO
ek 15 2 WAKEUP ), EXT_WAKEUP 1.8V . GMil1_TXDLRMIIL_TXDL/RGMIIL_TDIMCASP1_FSRIMCASPI_AXRU/EQEPOA INIMMC1_CMDIGPIO0_21 |7 MIIL_TXDL
" SubArctic AM335X GMIIL_TXD2/DCANO_RX/RGMIIL_TD2/UART4_TXD/MCASP1_AXRO/MMC2_DAT2/MCASPO_AHCLKX/GPIO0_17 MIIL_TXD2
86 GMII1_TXD3/DCANO_TX/RGMIIL_TD3/UART4_RXDIMCASP1_FSX/MMC2_DAT1/MCASPO_FSRIGPIO0_16 MIIL_TXD3
1 AINO a— L GMIlL_TXEN/RMIIT_TXEN/RGMII1_TCTLITIMER4/MCASP1_AXRO/EQEPO_INDEX/MMC2_CMDIGPIO3 3 [ MIIL_TXEN
bekD 1 AINL 57 AINL GMII1_CRS/RMIl1_CRS_DV/SPI1_D0/I2C1_SDAIMCASP1_ACLKX/UARTS_CTSN/UART2_ RXDIGPIO3 1 [ MIIL_CRS_DV/
ﬂ ﬁlk‘é A7 Y AIN2 15rpmkx 15mm GMII1_COL/RMII2_REFCLK/SPI1_SCLK/UART5_RXD/MCASP1_AXR2/MMC2_DAT3/MCASPO_AXR2/GPIO3_0 [—— MilL_COL
I AIN3 ackage
i AIN4 —— L 9 GMilL_RXCLK/UART2_TXDIRGMILL_RCLKIMMCO_DATS/MMCL_ DATL/UARTL_DSRNIMCASPO_FSXIGPIO3 10 |-k Mil1_RXCLK
1 AINS eamm— L GMIIL_RXDO/RMIIT_RXDO/RGMIIL_RDO/MCASPI_AHCLKXIMCASP1_AHCLKRIMCASP1 ACLKRIMCASPO_AXR3/GPIO2 21 |15 MilL_RXDO
33 1 AING co| AING GMIl1_RXDL/RMIl1_RXDURGMIIL_RDI/MCASP1_AXR3MCASPL_FSRIEQEPO_STROBE/MMC2_CLK/GPIO2 20 (T3 MIIL_RXD1
31 3 AIN7 GMII1_RXD2/UART3_TXD/RGMII1_RD2/MMCO_DAT4/MMCL_DAT3/UARTL_RINIMCASPO_AXR1/GPIO2_19 |17 MIIL_RXD2
06,3V VREFP_ADC 89 GMII1_RXD3/UART3_RXD/RGMIIL_RD3/MMCO_DATS/MMC1_DAT2/UART1_DTRN/MCASPO_AXRO/GPIO2_18 |15 MIIL_RXD3
W63V 0.001Uf50V ! VREFN-ADC AG | VREFP GMIIL_RXERR/RMIIL_RXERR/SPI1_D1/2C1_SCLIMCASP1_FSX/UARTS_RTSN/UART2_TXDIGPIO3_2 317 MIIL_RXERR
' i I = VREFN GMIl1_RXDV/LCD_MEMORY_CLK/RGMIll_RCTL/UARTS_TXDIMCASP1_ACLKXIMMC2_DATOIMCASPO_ACLKRIGPIO3 4 MIIL_RXDV
L 1 UART2_RXD A SPI0_SCLK/UART2_RXDII2C2_SDAIEHRPWMOAIPRL_UARTO_CTS_N/PR1_EDIO_SOF/EMU2IGPIO0_2 RMIL REFCLIDXOMA_EVENT INTRZISPIL CSOIUARTS TXDIMCASPL AXRSIMICO POWINMCASPL AHCLKX/GPIOD 29 e U5 i Rz = MIl1_REFCLK
GNDA ADC GNDA ADC 1 UART2_TXD B16| SPI0_DO/UART2_TXD/I2C2_SCLIEHRPWMOB/PR1_UARTO_RTS_N/PR1_EDIO_LATCH_IN/EMU3/GPIO0_3 I0_CLK/TIMERS/UARTS_TXD/UART3_RTSN/MMCO_SDWP/MMC1_CLKIMMC2_CLK/GPIO0_1 (77 MDIO_CLK
-/ - 1 12C1”SDA ‘A6 | SPIO_DUMMC1_SDWP/I2C1_SDA/EHRPWMO_TRIPZONE_INPUT/PR1_UARTO_RXDIPR1_EDIO_DATA INO/PR1_EDIO_DATA_OUTO/GPIO0_4 MD\O DATATIMERG/UARTS_RXD/UART3_CTSN/MMCO_SDCD/MMC1_CMDIMMC2_CMD/GPIO0_0 MDIO_DATA
u 12C1_SCL C15| SPIO_CSOMMC2_SDWP/I2C1_SCL/EHRPWMO_SYNCI_O/PR1_UARTO_TXDIPR1_EDIO_DATA INL/PRI_EDIO_DATA_OUTL/GPIO0_5
n s 31 Mmcoco SPI0_CSU/UART3_RXD/ECAPL_IN_PWM1_OUT/MMCO_POW/XDMA_EVENT_INTR2/MMCO_SDCD/EMUA/GPIC0_6 R1
. W UARTO TX 16 LCD_DATAO/GPMC_AO/EHRPWNM2AIPR1_PRU1_PRU_R30_0/PR1_PRU1_PRU_R31_ 0/GPIO2_6 [R5 LCD_DATAO
Mark pin, clearly ’ UARTO RX E15 | UARTO_TXDISPIL_CS1/DCANO_RX/I2C2_SCL/IECAP1 IN_PWML_OUT/PR1 PRUL PRU_R30_15/PR1 PRUL PRU_R3L 15/GPIO1 11 D_DATAL/GPMC_AL/EHRPWM2B//PR1_PRU1_PRU_R30_L/PR1_PRU1_PRU_R31_1/GPIO2_7 | g3 LCD_DATAL
A — 13| UARTO_RXDISPI1_CSO/DCANO_TX/I2C2_SDA/ECAPZ_IN_PWM2_OUT/PR1_PRUL_PRU_R30_14/PR1_PRU1_PRU_R31_14/GPIO1_10 LED_DATAZIGPM AZIEHRPWN2 TRIPZONE INPUT/PRI_PRUL_PRU_R0_ZIPRI_PRULPRU_RS] 2IGPIDZ B | oy LCD_DATA2
7 —5 T0F Tpo  *Ei7| UARTO_CTSN/UARTA_RXD/IDCANI TX/2C1_SDA/SPIL_DOITIMER7/PR1_ EDC_SYNCO_OUT/GPIO1 8 _DATA3/GPMC_A3/EFRPWM2_SYNCI_O//PR1_PRU1_PRU_R30_3/PR1_PRU1_PRU_R31_3/GPIO2 9 [ LCD_DATA3
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