1. Page 10: Change the HDMI chip from NXP_TDA19988BHN/C1,557
to ITE_IT66122FN for the TDA19988BHN EOL.

D1 2. Page 10: Adjust the HDMI peripheral circuit of HDMI Transmitter.
3. Page 03: Remove U6,R21,C27 components.

4.The PCB Revision for this board is RevD, BOM is RevD1.

5. Add C192,C194-C198 to pass FCC/CE

24/03/2025] JN.FUONG

REV Description DATE | BY
A4A Initial production Release. 11/19/2012 GC
On the initial production release the processors were to be found incorrect as supplied by TI.
A5 Parts while marked AM3359 were actually AM3352. This revision uses the correct parts. 1/2/2013 GC
1. Deleted R29-R44 from the LCD lines.
2. Added 47pf capacitors C156-C173 to LCD data lines to ground.
3. Changed schematic revision to A5A.
4. Changed a few footprints after PCB update for above changes.
ABA 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
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
system.
8. Added Modification to add 100K ohm resistor to ground to prvent crosstalk when serial
cable is not plu%ed in.
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
2. Changed the LED resistors to 4.75K to lower the brightness.
1. Changed R46, R47,R48 to 0 ohms.
A5C | 2. Changed R45 to 22 Ohms. 6/12/2013 GC
Change was made due to production failures on some boards due to differences in impedances.
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.
A6 2. Added a AND gate to the SYS_RESETNn circuitry. There is a small chance that on power up 7/25/2013 GC
the NnRESETOUT signal on the processor may go high, causing the SYS_RESETh signal to go
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.
ABA ) 12/13/2013] GC
3. Changed C24 to a 2.2uF capacitor.
4. Made R8 installed and R9 not installed.
B 1. Changed the processor to the AM3358BZCZ100. 1/20/2014 GC
C 1. Increased the eMMC from 2GB to 4GB; The PCB revision for this board is Rev B6. 3/21/2014 GC
1. Page 3: Added series resistor (R35,R36,R43,R44,R168-R173)=33R to the MMC1 lines,
C175=DNI(10pF) to the MMC1_CLK to DGND; Changed C24 from 2.2uF to DNI.
2. Page 4: Changed USB1_VBUS series resistor from FB8=0.1R 0805 to R37=0R 0402.
3. Page 8: Connected the Pin A6 J5 of U13(eMMC IC) to DGND.
C3 | 4.Page 9: Added AM3358 GPIO1_8 and a Positive-AND gate(U1) to reset ethernet LAN8710A; | 4/1/2021 JQ.Xin
Added series resistor (R38-R42)=33R to the LAN8710A TX lines;
Changed (C137-C140) from DNI to 10pF.
5. Page 11: Changed the MicroSD Connector from ALPS_SCHA5B0200 (EOL) to
YU LIANG_YL004-030-001; Added series resistor (R2,R13,R15,R16,R31,R32)=33R
and C5=DNI(10pF) to the MMCO lines.
6. The PCB Revision for this board is RevC, BOM is RevC3.
1. Page 2: Change P1 footprint for the production.
C3 | 2. Page 10: Change P6 footprint for the production. 12/29/2021] JN.F

3.The PCB version remains unchanged and this board is RevC, BOM is RevC3.

PAGE NO. SCHEMATIC PAGE

-

COVER PAGE

POWER MANAGEMENT

PROCESSOR 1 OF 3, JTAG HEADER

PROCESSOR 2 OF 3, UAB PORTS

PROCESSOR 3 OF 3

LED, CONFIGURATION AND BUTTON

DDR3 MEMORY

eMMC FLASH

10/100 ETHERNET

O O | [N o Jo |~ v IN

-

HDMI FRAMER

-
-

EXP CONN, uSD

This schematic is *NOT SUPPORTED* and DOES NOT constitute a
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VDD_3V3B

VDD_5V SYS_5V VDD_3V3A
o1 -|- u2 SYS_5V T 280K,1% R11
o
—— : 10 f ac svst |4 U4 DGND<} ATOK IR ANARI
) 12 sys2
USB_DC} usB IN ouT |
M : EN ADJ |5
VDD 3VaA c198 c2 o " BAT [ . TP5 (~yTest Pdint c17 oND1 GBS
) 2.2nF 50V 10uF,16V <17 I Net a2 l2—— T ] GND2 GND4 1
DC630-20D01 10uF, 16V 5| NG BAT senee |8 TP6 ~Test Pdint 2.2uF, 10V ——c19 c20
conn3-pwr-dc630_large_0d7 x SENSE 717 TP7 p<Test Pdint TL5209DR 470pF 50V 100nF, 16V
DGND TP8 p<Test Pdint 500mA
DGND e 3 DGND C3|100nF.16v P INT LDO 48| -\ VDD_3V3A
| -
e Se P_BYPASS
s 2 4| [10uF, 16V | 47 | oopass R1 DGND DGND DGND DGND DGND
£4
> @ 14
s DEND > MUX_IN MUX_OUT
o
[4] PMIC_POWR_EN 43 PWR_EN VIO 00K, 1%
>—z— RESET PGOOD PMIC_PGOOD  [3]
11 PWR_BUT 58| PB_IN LDO_PGOOD LDO_PGOOD  [3]
[4,10,11] 12C0O_SCL 571 SCL WAKEUP WAKEUP  [4]
[4,10,11] 12CO_SDA SDA INT PMIC_INT 3]
S3 34
ISINK1 53—
33 . :
| [HRZANGLES % | ors ISINK2 (22— Battery access pins. Pins =
. a8 are randomly placed to fit
138 ) -
MTG1 3 4 . FB_WLED them in, but will be able to I
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L1 2.2uH,13A I
MHOLE 19 vDCDC1
C8 | [10uF.16V 22 vbebet [ VDD_MPU
MTG4 | VIN_DCDC2 23 P_L2 1~ 2
s 22uH1.34 I VDDS VDD_CORE
MHOLE 24 vDCDC2 _
€10 | | 10uF, 16V 2|\ bepcs vDCDC2
77 1 - | 3PLs 1 2
2.2uH,13A fe11 c12 lco
SYS_5V 29 _VDCDC3 I VDD_1v8 - ey
vDCDC3 R9 . DNL.__ORS5% '|' 10uF, 16V [10uF,16V  [10uF,16V
1 39 1 pos_n Lpos |22 VIO
VDD_3V3A |14
C13 | | 10uF, 16V 42 43
DGNDQ I ‘ LDO4_IN LDO4 R7 O0R5% 10uF, 16V
VRTC |915 !
"
2| oo ViDO1 |3 VLDOT | RE\ A\ AOR.5% T =Y
5
Vioo2 1 R OR 5% 1o
2.2uF, 10V DGND  DGND  DGND o1
2 2 o VDD_3V3AUX
l POWER LED
TPS65217CRSLR.[ o, | D1 N % PWRLEDR _ R12 470R 5%
< @ ~
19-217/BHC-ZL1M2RY/3T
c18
ue VDD_1V2 DGND DGND
TLV75512PDBVR 2.2uF, 10V
VDD_3V3B SOT23- VDD_LDO_1V2 N
FB6 DGND
1 N out 5 1YY\ 2
4 FB V2 R o 90R.800mA 12C Address: 0x24h DGND
= N w0
6 R174 EN - FB R148 o 5
10K.1A% z 10K,1%
" [©]
oY S - beagleboa rd.or (8]
ek
5
DGND S S
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VDD_3V3A

vio
R14
10K,1%
Ut |
8
o2 2 4 cas
2.20F 10V
2 DN
GND_0SCO R30 OR.5% | 18pF 50V © SN74LVC1G07DCKR <
1 o RESET
DGND
05C1.0UT| M4 1
DEND
saoFsov| 1 [ PMIC_PGOOD
7 32.768KHz, 12.50F
1% (2) LDO_PGOOD =L
1.8y
0sCo_IN =2
- Y101 osco N SET INOUT A
0SC0_0UT NRESET_INOUT SYS_RESETn  [9,10,11]
30pF.50V GND-OSCT Ui osco_out . 18" RTC PORZ 22—
- VSS_6SCO SubArctic AM335x B8
OSC1_IN A8 NNMI 275 PROC_AT R18 33R5% _XDMA_EVENT INTRO PMIC_INT  [2]
R29 OR.5% 0SC1_IN EVENT_INTRO/TIMER4/CLKOUT1/SPI1_CS1/PR1PRUR31_16/EMU2/GPIO0_19 14— TIROOT SRC . \WSst—————————— ¢ O0R5%
GND 0SC1 OUT Al EVENT_INTR1/TCLKIN/CLKOUT2/TIMER7/PR1PRU0_PRUR31_16/EMU3/GPIO0_20 DCLKOUT2  [3,11]
GND_OSCT A5 | 0sc1_ouT 15mm x 15mm B JTAG_TRSTn 20 0R5%
VsSs_RTC Package NTRST & =T <> GPI03 20 4]
DDR_A[15..0] ™S [ 5 JTAG TOT
GND 0SCO 7] DDRA[15.0] <& TDI (4 TTAG-TCK
- DDR_A0 TCK A JTAG_TDO Layout Note:
DDR_A1 TDO & TTAG EMUT :
DDR_A2 EMUO/GPIOS 7 (514 JTAG EMUT
DOR-AZ Eniteite A Place R35,R36,C175 Close To MPU.
DDR_A4
DDR_A5 GPMC_CLK/LCD_MEM_CLK/GPMC_WAIT1/MMC2_CLK/PRT1_MIl1_TXEN/MCASPO_FSR/GPIO2_1 x 2 GPIO2_1  [11]
DDR_A6 GPMC_CSNO/GPIO1_29 [ W WWCT OIK 5 R GPIOT 29  [i1]
DDR_A7 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 - WMCT-CMD Rit R T MMC1_CLK ~[8,11]
DDR A8 GPMC_CSN2/GPMC BE1N/MMCT_CMD/PR1_EDIO_DATA_IN7/PR1_EDIO_DATA_OUT7/PR1_PRU1_PRU_R30_13/PR1_PRU1_PRU_R31_13/GPIO1 31 i3T5 713 % T MMC1_CMD (8,11
DDR_A9 PMC_CSN3/MMC2_CMD/PR1_MDIO_DATA/GPIOZ_0 |
DDR_A10 GPMC_WEN/TIMER6/GPIO2_4 [ TIMERG  [11] ci75
DDR_A11 GPMC_OEN_REN/TIMER7/EMU4/GPIO2_3 [~R7 TIMER7  [11] 10pF 50V
DDR_A12 GPMC_ADVN_ALE/TIMER4/GPIO2_2 [—T¢ TIMER4  [11] DNI
DDR_A13 GPMC_BEON_CLE/TIMERS/GPIO2_5 (g TIMERS 1]
DDR_BA[2..0] DDR_A14 GPMC_BE1N/GMI2_COL/GPMC_CSNG/MMC2_DAT3/GPMC_DIR/PR1_Mil1_RXLINK/MCASPO_ACLKRI/GPIO1 28 |77 GPIOT 28 [11]
7 DDR BAR2.0] < DDR_A15 GPMC_WAITO/GM112_CRS/GPMC_CSN4/RMI2_CRS_DV/MMC1_SDCD/PRT_MIl_RXDV/UART4_RXD/GPIO0_30 [j17 UART4_ RXD  [11] DEND
DDR_BAO GPMC_WPN/GN _CSNS/RMII2_f 2_SDCD/PR1_MDIO_MDCLK/UART4_TXD/GPIO0_31 UART4_TXD  [11]
DDR_BA1 u: AM3_MMC1_DATO 43 33R.5%
DDR_D[15..0] DDR_BA2 GPMC_ADO/MNC1_DATO///IGPION 0 [, W3 WWCT DATT ) R o% MMC1_DATO  [8,11]
71 DDR_D[15.0] <K GPMC_AD1/MMC1_DAT1//IGPIO_1 [ W3 WNMGT DAT; 165 A MMC1_DAT1  [8,11]
DDR_DO GPMC_AD2IMMC1_DAT2///IGPIOT 2 [ W3 WWCT DAT: 6o 3R MMC1 DAT2  [8,11]
DDR D1 GPMC_AD3/MNC1_DAT3////IGPIO13 [ N3 MMCT DATA i LA MMC1_DAT3  [8,11]
DDR D2 GPMC_AD4/MNMC1_DAT4////IGPIO1 4 3 WMWCT DAT: 171 SR % MMC1_DAT4  [8,11]
DDR D3 GPMC_ADS/MMC1_DATS////IGPIO1 S [~ W3 NWCT DATS 177 SR % MMC1_DATS  [8,11]
DDR D4 CRMC_ADGMMC_DATE/IISFIONS W3 MWCT DATT 175 PR 5% MMC1_DAT6  [8.11]
DDR D5 MC_AD7/MMC1_DAT7///IGPIO1 7 [ INNRE% MMC1DAT7  [8,11]
DDR D6 GPMC_ADS/LCD_DATA23/MMC1_DATO/MMC2_| DOATHEHRPANZATPR! I_MIl_MTO_CLK//GPIO0_22 [ 11
DDR D7 PMC_AD9/LCD_DATA22/MNC1_DAT1/MNC2_DATS/EHRPWM2B/PR1_MII0_CRS//GPIO0 23 - (11
DDR D8 GPMC_ADIOLCD DATAZIMNCT DAT2IINC? | DATE/EHRPWM2_TRIPZONE_INPUT/PR1_MII0_TXEN//GPIO0_26 [ GPI00_26  [11]
DDR D9 _AD11/LCD_DATA20/MMC1_DAT3/MMC2_DAT7/EHRPWM2_SYNCI_O/PR1_MI0_TXD3//GPIO0_27 [ GPIO0 27 [11]
DDR D10 GPMC AD!Z/LCD DATAT9/MMC1_DAT4/MMC2_DATO/EQEP2A_IN/PR1_MIl0_TXD2/PR1_PRUO_PRU_R30_14/GPIO1_12 [ & GPIOT 12 [11]
DDR D11 GPMC_AD13/LCD_DATA18/MMC1_DATS/MMC2_DAT1/EQEP2B_IN/PR1_MI0_TXD1/PR1_PRU0_PRU_R30_15/GPIO1_13 [~ GPIOT 13 [11]
DDR D12 IC_AD14/LCD_DATA17/MMC1_DAT6/MMC2_DAT2/EQEP2_INDEX/PR1_MII0_TXDO/PR1_PRUO_PRU_R31_14/GPIO1_14 [ GPIOT 14 [11]
DDR D13 GPMC_AD15/LCD_DATA16/MNIC1_DAT7/MMC2_DAT3/EQEP2_STROBE/PR1_ECAPO_ECAP_CAPIN_APWM_O/PR1_PRUO_PRU_R31_15/GPIO1 15 GPIOT15  [11]
DDR_D14 R13 Us R13 R160, OR.5%
DDR D15 GPMC_AO/GMII2_TXEN/RGMII2_TCTL/RMII2_TXEN/GPMC_A16/PR1_MIl_MT1_CLK/EHRPWM1_TRIPZONE_INPUT/GPIO1_16 [~y14 > GPIO1_16  [11]
D2 GPMC_A1/GMII2_RXDV/RGMIl2_RCTLMMC2_DATO/GPNIC_A17/PR1_Mil1_TXD3/EHRPWM1_SYNCI O/GPIO1_17 [j15 GPIOT 17 [11]
[7] DDR_CLK B7] DOR CK GPMC_A2/GMII2_TXDIJ/RGMI2_TD3/MMC2_DAT1/GPMC_A18/PR1_MIl1_TXD: AIGPIO1 18 {17 EHRPWM1A  [11]
[7] DDR CLKn G3 | DDR_NCK GPMC_A3/GMII2_TXD2/RGMI2_TD2/MMC2_DAT2/GPMC_A19/PR1_MIl 1 _TXD1/EHRPWMIB/GPIO1_19 [ EHRPWM1B  [11]
[7] DDR_CKE Ho | DDR_CKE GPMC_A4/GMI2_TXD1/RGMI2_TD1/RMI2_TXD1/GPMC_A20/PR1_MIIi_TXDO/EQEP1A_IN/GPIO1 20 [
[7] DDRCSn 1| DDR_CSNO GPMC_AS/GMIl2_TXDO/RGMI2_TDO/RMII2_TXDO/GPMC_A21/PR1_MIl1_RXD3/EQEP1B_IN/GPIOT1_21 [ USRO  [6]
[7] DDRCASn Ga | DDR_CASN GPMC_A6/GNIl2_TXCLK/RGMI2_TCLK/MMC2_DAT4/GPMC_AZ2/PR1_Mili_RXD2/EQEP1_INDEX/GPIO1 22 [ USRT  [6]
[7] DDRRASn {&——————————————F> DDR_RASN GPMC_A7/GMI2_RXCLK/RGMI2_ RCLK/MMC2 DATS/GPMC_A23/PR1_Mil1_RXD1/EQEP1_STROBE/GPIOT 23 7 UsR2  [6]
[ DDR WEn K&———————————" DDR WEn GPMC_A8/GMIl2_RXD3/RGMI2_RD3/MNMC2_DAT6/GPMC_A24/PR1_MII1_RXDOIMCASPO_ACLKX/GPIO1 24 [ USRS [6] VDD_3V3A
M: GPMC_A9/GMIl2_RXD2IRGMI2_RD2/MMC2_DAT7/GPMC_A25/PR1_MIl MR1_CLK/MCASPO_FSX/GPIO1 25 [ HDMIINT * [10] va -
[7] DDR_DQMO P1 | DDR_DQM0 GPMC_A10/GMil2_RXD1/RGMI2_RD1/RMil2_RXD1/GPNC_A26/PR1_Milt_CRS/MCASPO_AXRO/GPIO1_26 [ USBT OCn  [4]  pmiCLK DIsn 1 4
[7] DDRDASO 37| DDR_DQSO GPMC_A11/GMIi2_RXDO/RGMI2_RDO/RMII2_RXDO/GPMC_A27/PR1_ili_RXERIMCASPO_AXR1/GPIO1 27 OE  vce External clock to the
[7] DDR_DQSNO 5| DDR_DQSNO McASPO interface.
[7] DDR DQM1 7| DDR_DQM1 G 2 3 R167 33R5%
[7] DDR_DQS1 2| DDR_DQS1 MMCO_CLK/GPMC_A24/UART3_CTSN/UART2_RXD/DCAN1_TX/PR1_PRUO_PRU_R30_12/PR1_PRUO_PRU_R31_12/GPIO2 30 |5 MMCO_CLKO ~ [11) GND  CLK GPIO3_21  [4.11]
[7] DDR_DQSN1 DDR_DQSN1 MMCO_CMD/GPMC_A25/UART3_RTSN/UART2_TXD/DCAN1_RX/PR1_PRU0_PRU_R30_13/PR1_PRUO_PRU_R31_13/GPI02 31 | MMCO_CMD  [11] S5 1o ; .
o1 MMCO_DATO/GPMC_A23/UART5_RTSN/UART3_TXD/UART1_RIN/PR1_PRU0_PRU_R30_11/PR1_PRU0_PRU_R31_11/GPI02 29 [; MMCO_DATO  [11] 8 Oscillator can be disabled via SW
[7]_DDR_ODT ééim DDR_ODT MMCO_DAT1/GPMC_A22/UART5 CTSN/UART3_RXD/UART1_DTRN/PR1_PRUO_PRU_R30_10/PR1_PRU0_PRU_R31_10/GPIO2 28 7 MMCO_DAT1 ~ [11] fioonF,1ev  for power down modes or if
[7] DDR_RESETn <& 3| DDR_RESETN MMCO_DAT2/GPMC_A21/UART4_RTSN/TIMERS/UART1_DSRN/PR1_PRUO_PRU_R30_9/PRT_PRUO_PRU_R31_9/GPIO2 27 |7 MMCODAT2  [11] . GPIO3_21 needs to be used
DI MMCO_DAT3/GPMC_A20/UART4_CTSN/TIMERS/UART1_DCDN/PR1_PRU0_PRU_R30_8/PR1_PRU0_PRU_R31_8/GPIO2_26 MMCO_DAT3  [11] - g
DDR_VREF 94| rerssTL DGND DGND
700
VDD_3V3A
[100nF 16
o C158 | [100nF.16V >DGND
49.9R 1% VDD_3v38 VDD_3v3B
DGND T VDD_3v3B
P2
JTAG_TMS N S — JTAG_TRSTn
JTAG_TOT 3 n 9
P = 511Dl OIS 5 k% R182 (RS5% eMMC_RSTn 8]
JTAG_TDO 7 Ivbb NG Z SN74LVC1GOSDCKR
DGND JTAG_TCK o SNot DGND
[ TCKRTN GND2 1
JTAG_EMUD TCK GND3 JTAG_EMU1 )
VS RESETR EMUO  EMUT
DMA_EVENT_INTRO SRST  GND4
g EMU2  EMU3 > CLkouT2  [3,11] A
[@4.1] MMCO_CD EMU4  GNDS5
Heaader 2x10 1.27mm R25
30 DNI 47K 1%
_Ic2
f100nF 16
f1oonF 16V
DGND DGND  DGND
DGND
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VDD_3v38
VRTC
o
us8
VDD_ADC GMIlt_TXCLK/UART2_RXD/RGMII1_TCLK/MMCO_DAT7/MMC1_DATO/UART1_DCDN/MCASPO_ACLKX/GPIO3_9 MI_TXCLK (9]
[2]  PMIC_POWR EN PMIC_POWER EN 1.5v GWiIlt_TXDO/RMIIi_TXDO/RGMIH_TDO/MCASP1_AXR2IMCASP1_ACLKR/EQEPOB_IN/MMC1_CLK/GPIO0_28 MIZTXDO (9]
(2]  WAKEUP > EXT_WAKEUP 1.8v . GMII1_TXD1/RMII1_TXD1/RGMII1_TD1/MCASP1_FSR/MCASP1_AXR1/EQEPOA_IN/MMC1_CMD/GPIO0_21 MII_TXD1  [9]
SubArctic AM335X GMIlt_TXD2/DCANO_RX/RGMII1_TD2/UART4_TXD/MCASP1_AXROMMC2_DAT2/MCASPO_AHCLKX/GPIO0_17 MI_TXD2  [9]
B6 GMi TXD3/DCAND TX/RGMII |_TD3/UART4_f RXD/MCASP1 FSX/MMCZ DATT/MCASF'O FSR/GF'IOG 16 i MII1_TXD3  [9]
[t AINo ___Ccr ANO GMIl1_TXEN/RMII1_TXEN/RGMII1_TCTLTIMER4/MCASP1_AXRO/EQEPO_INDEX/MMC2_CMD/GPIO3_3 [t MIIT_TXEN [9]
(11 AN 577 AINT GMI_CRS/RMIl1_CRS_DV/SPI1_D0/12C1_SDAMCASP1_ACLKX/UART5 CTSN/UART2_RXD/GPIO3 1 [y MITZCRS DV ~ [9]
e (11 AN2 AT AN2 15r'T;ITIkX 15mm GMIlt_COL/RMil2_REFCLK/SPI1_SCLK/UART5_RXDIMCASP1_AXR2/MMC2_DAT3/MCASPO_AXR2/GPIO3_0 MIliZCOL™ (9]
(1] AIN3 AIN3 ackage
(1] AIN4 433' AIN4 9 GMIl1_RXCLK/UART2_TXD/RGMIl1_RCLK/MMCO_DATB/MMC1_DAT1/UART 1_DSRN/MCASP0_FSX/GPIO3_10 ';,11186 MII_RXCLK  [9]
11 AINS — As) ANS GMIl1_RXDO/RMIIT_RXDO/RGMII1_RDO/MCASP1_AHCLKX/MCASP1_AHCLKRIMCASP1_ACLKR/MCASPO_AXR3/GPIO2 21 7 MII1_RXDO  [9] L
33 (1] AINg Co | AING GMIIf_RXD1/RMIF_RXD1/RGMI1_RD1/MCASP1_AXR3/NCASP1_FSRIEQEPO_STROBE/MMC2_CLK/GPIO2 20 [ MITZRXDT (9]
31 c32 IN7 GMII1_RXD2/UART3_TXD/RGMII1_RD2/MMCO_DAT4/MMC1_DAT3/UART1_RIN/MCASPO_AXR1/GPIO2_19 ] MII1_RXD2  [9]
foonF, 16V VREFP_ADC B9 GMII RXD3/UART3 RXD/RGMII RDB/MMCD DAT5/MMC1_DAT2/UART1 DTRN/MCASPU AXRO/GPIO2_18 1 MII1_RXD3  [9]
ROOnFA6V  1nF.50V . REFN_ADC A9 | VREFP GMII1_RXERR/RMIlt_RXERR/SPI1_D1/2C1_SCLIMCASP1_FSX/UART5_RTSN/UART2_TXD/GPIO3_2 [y MII1_RXERR ~ [9]
i ! I = VREFN GMIlt_RXDVILCD_MEMGRY_CLK/RGMI1_RCTL/UART5_TXD/MCASP1_ACLKX/MMC2_DATOIMCASPO_ACLKR/GPIO3_4 MI_RXDV (9]
T A Hi8 USHI8  Ros 33R5%
— [11]  UART2_RXD B SPI0_SCLK/UART2_RXD/I2C2_SDA/EHRPWMOA/PR1_UARTO_CTS_N/PR1_EDIO_SOF/EMU2/GPIO0_2 RMIIN_REFCLK/XDMA | EVENT INTR2/SPI1_CS0/UART5_TXD/MCASP1_AXR3/MMCO_POW/MCASP1_AHCLKX/GPIO0_29 M8 MIM_REFCLK  [9]
GNDA_ADC GNDA_ADC [11] UART2_TXD B SF‘ID DO/UART2 TXDHZCZ SCL/EHRPWMOB/PR1 UARTO RTS_N/PR1 ED\O LATCH IN/EMU3/GPIO0. IDIO_( CLK/'HMER5/UART5 TXD/UART3 RTSN/MMCD SDWP/MMC1 CLK/MMCZ CLK/GF‘IOG 1 w7 MDIO_CLK  [9]
- ~ [11] 12C1_SDA A SF‘ID D1/MMC1. SDWF‘/IZC1 |_SDA/EHRPWMO_ TRIF‘ZONE INPUT/PR1 UARTG RXD/PR1_EDIO_DATA _| \ND/F’R1 _EDIO_DATA_OUTO/GPIO0_4 MD\O DATA/TIMERS/UARTS RXD/UART3_( CTSN/MMCD “SDCD/MMC1 CMD/MMCZ “CMD/GPIO0_( )_ 0 MDIO_DATA  [9]
POWERDOWN ISOLATION 11 1261_ScL C15| SPI0_CSO/MMC2_SDWP/I2C1_SCL/EHRPWMO_SYNCI_O/PR1_UARTO_TXD/PR1_EDIO_DATA_IN1/PR1_EDIO_DATA_OUT1/GPIO0_5
M 100nF16v ||c1s5 13111 MMCO_CD SPI0_CS1/UART3_RXD/ECAPT_IN_PWNM1_OUT/MMCO_POW/XDMA_EVENT_INTR2IMMCO_SDCD/EMUZ/GPIG0_6 r1
. UARTO_TX E16 LCD_DATAOQ/GPMC_AO//EHRPWM2A//PR1_PRU1_PRU_R30_0/PR1_PRU1_PRU_R31_0/GPIO2_6 R2 LCD_DATAO  [6,10,11]
Mark pin_1, clearly TARTO R £15-| UARTO_TXD/SPI1_CS1/DCANO_RX/I2C2_SCLECAP1_IN_PWM1_OUT/PR1_PRU1_PRU_R30_15/PR1_PRU1_PRU_R31_15/GPIO1_11 LCD_DATA1/GPMC_A1/EHRPWM2B//PR1_PRUT_PRU_R30_1/PR1_PRUT_PRU_R31_1/GPIO2.7 [~ LCDDATAT  [6,10.11]
19 E18 | UARTO_! RXD/SPI1 CSD/DCAND TX/IZCZ SDNECAPZ \N PWMZ OUT/PRT_| _PRU1_PRU_R30_14/PR1_PRU1 PRU R3| 14/GPIO1_ _10 LCD_DATA2/GPMC_A2/EHRPWM2 TRIPZONE INPUT//PR1_PRU1_PRU_R30_2/PR1_PRU1_PRU_R31 Z/GPIDZ ' 8 R4 LCD_DATA2  [6,10,11]
—| TOE £17| UARTO_CTSN/UART4_RXDIDCAN1_TX/2C1_SDA/SPT1_DO/TIMER7/PR1_EDC_SYNCO_OUT/GPIO1_8 LCD_DATAY/GPMC_AJ/EHRPWM2_SYNCI_ O//PR1_PRU1_PRU_R30_3/PR1_PRU1_PRU_R31_3/GPIO2 9 [T LCD_DATA3  [6.10,11]
5> 51 1A UARTO_RTSN/UART4_TXD/DCAN1_RX/[2C1_SCL/SPI1_D1/SPI1_CSO/PR1_EDC_SYNC1_OUT/GPIG1_9 LCD_DATA4/GPMC_A4/EQEP2A_IN//PR1_PRU1_PRU_R30_4/PR1_PRU1_PRU_R31_4/GPI02_10 [T LCD_DATA4  [6.10,11]
"4 B_UARTO_RX 42 CD_DATAS/GPMC_AS5//EQEP2B_IN//PR1_PRU1_PRU_R30_5/PR1_PRU1_PRU_R31_5/GPIO2_11 T LCD_DATAS  [6,10,11]
B UARTO T) [ GND LCD_DATAB/GPMC_A6/PR1_EDIO_DATA_IN6/EQEP2_| “INDEX/PR1 ED\O DATA ( OUT6/PRT _PRU1_PRU_R30_6/PR1_PRU1_PRU_R31 B/GF'IDZ 12 7, LCD_DATA6  [6,10,11]
SN74LVC2G241DCUR (9] ETH_RST_GPIO1_8 éé LCD_I DATA7/GPMC. _A7/PR1 ED\O DATA \N'HEOEPZ STROBE/PR1 ED\O DATA _( \_OUT7/PR1 _PRU1_PRU_R30_7/PR1_PRU1_PRU_R31 7/GF‘I02 13 LCD_DATA7  [6,10,11] c
[ 2 [10] LCD RST GPIO/ D15 LCD_DATA8/GPMC_A12/EHRPWM1_TRIPZONE_INPUT/MCASPO_ACLKX/UART5_TXD/PR1_MII0_RXD3/UART2_CTSN/GPIO2_14 LCD_DATA8  [6,10,11]
S < [11] UART1_TXD Dia | UART1_TXDIMMC2_SDWPIDCAN1_RX/I2C1_SCL//PR1_UARTO_TXD/PR1_PRUO_PRU_R31_16/GPIO0_15 LCD_DATAY/GPMC_A13/EHRPWM1_SYNCI_O/MCASPO_FSX/UARTS_RXD/PR1_MIO_RXD2/UARTZ_RTSN/GPIO2_15 [j LCD_DATA9  [6,10,11]
Header 1x6Pin 2.56MM 7 DGKD [11] UART1_RXD Dis | UART1_RXD/MMC1_SDWP/DCANT TX/I2C1_SDA/PR1_UARTO_RXD/PR1_PRUT_PRU_R31_16/GPIO0_14 CD_DATA10/GPMC_A14/EHRPWMTAMCASPO_AXRO/PR1_MI0_RXD1/UART3_CTSN/GPIO2 16 [j LCD_DATA10  [6,10,11)
DGND [11] 12C2_SDA D17 | UART1 CTSN/T\MERE/DCAND TX/\ZCZ SDAISPI1 CSD/F‘R1 UARTO CTS N/PRT_ EDC LATCHG IN/GF'IDO 12 LCD_DATA11/GPMC_/ ATS/EHRPWMTB/MCASPU AHCLKR/MCASPU AXR2/PR1_MIIO_RXDO/UART3_| _RTSN/GPIO2_17 2 LCD_DATA11 [6,10,11]
[11] 12C2_SCL UART1 RTSN/T\MERS/DCAND RX/\ZCZ SCUSPI1 CSW/PR! UARTD RTS N/PR1 EDC LATCH1 \N/GP\OU 13 LCD DATA12/GPMC. >_A16/EQEP1A | IN/MCASPO_ )_ACLKR/MCASPO_/ “AXR2/PR1 M\IU RXUNK/UART4 CTSN/GPIO0. )_8 LCD_DATA12  [6,10,11]
. e cis LCD_DATA13/GPMC_A17/EQEP1B_IN/MCASPO_FSRIMCASPO_AXR3/PR1_MI0_RXER/UART4_RTSN/GPIO0_9 [z LCD_DATA13  [6.10,11]
UARTO Serial Port = [2,1011] 1200 SCL ééiw 12C0_SCLITIMER7/UART2_RTSN/ECAP1_IN_PWM1_OUT///IGPIO3_6 LCD_DATA14/GPMC_A1G/EQEP1_INDEX/MCASPO_AXRI/UARTS RXDIPR1_MI_MRO_CLKIUARTS_CTSNIGPIO0_10 75 LCD_DATA14  [6,10.11]
USB to TTL X [2:10,11]  12C0_SDA =" 12C0_SDA/TIMER4/UART2_CTSN/ECAPZ_IN_PWMZ_OUT/IIGPIO3_5 LCD_DATA15/GPMC_A19/EQEP1_STROBE/MCASPO_AHCLKXIMCASPO_AXR3/PR1_MII0_RXDV/UART5_RTSN/GPIO0_11 LCD_DATA1S  [6,10,11]
0 2 USB0_DP o
1 USBO_DM USB0_DP LCD_PCLK/GPMC_A10//PR1_EDIO_DATA_IN4/PR1_EDIO_DATA_OUT4/PR1_PRU1_PRU_R30_10/PR1_PRU1_PRU_R31_10/GPIO2_24 xg I[EBC?‘;EC ;22 lWOLRRSA‘T/n/ LCD_PCLK  [10,11]
Serial Cable DaKD = USBO_DM LCD_VSYNG/GPMC_A8/PR1_EDIO_DATA_IN2/PR1_EDIO_DATA_OUT2/PR1_PRU1_PRU_R30_8/PRT_PRUT_PRU_R31_8/GPIO2_22 [FRs— T CDVIVNG Ri7 Rk LCD_VSYNG ~ [10,11]
3.3V USB0_ID | USBO_CE LCD_HSYNC/GPMC_A9//PR1_EDIO_DATA IN3/PR1_EDIO_DATA_OUT3/PR1_PRU1_PRU_R30_9/PR1_PRU1_PRU_R31_9/GPI02 23 ["Rg—CpDE Rt ORE LCD_HSYNC  [10,11]
UsSBO_ID LCDiAciﬂ\AsiEN/GF'MCJM1//F'R17ED\07DATAJN5/F'R17ED\OﬁDATAioUT5/PR17PRU17PRU7RCHLW1/F‘RW?F'RLﬂiPRUiRB|7|1/GPI02725 LCD_DE  [10,11]
L R159, OR5% P15 | USB0_DRVVBUS/GPIO0_18
UsB_DC | USBO_VBUS A
USB1_DP R MCASPO_AHCLKX/EQEPO_STROBE/MCASPO_AXRIMCASP1_AXR1/EMU4/PR1_PRUO_PRU_R30_7/PR1_PRU0_PRU_R31_7/GPIO3_21 [A GPI03_21  [3,11]
USBT DM R usB1_DP MCASPO_ACLKX/EHRPWMOA//SPI1_SCLK/MMCO_SDCD/PR1_PRU0_PRU_R30_0/PR1_PRUO_PRU_R31_0/GPIO3_14 [; SPI1_SCLK  [10,11]
P UsB1_DM ’ASP0O_FSX/EHRPWMOB//SPI1_D0O/MMC1_SDCD/PR1_PRU0O_PRU_R30_1/PR1_PRUO_PRU_R31_1/GPIO3_15 D SPI1_DO  [10,11]
R49 OR5% USB1_ID “p17 | USB1_CE MCASPO_AXRO/EHRPWMO_TRIPZONE_INPUT//SPI1_D1/MMC2_SDCD/PR1_PRUO_PRU_R30_2/PR1_PRU0_PRU_R31_2/GPIO3_16 [&: SPI1D1 [11]
DGND 10 DRVVBU! F usB1_ID MCASPO, AHCLKR/EHRPWMO SYNCI_( O/MCASPU AXR2/SPI CSU/ECAPZ IN. PWMZ OUT/PR1_PRU0_PRU_R30_3/PR1_PRUO_PRU_R31 B/GPIDB 17 SPI1_CS0  [10,11]
——USET_VBUS 18 | USB1_DRVVBUS/GPIO3_13 MCASPO_ACLKR/EQEPOA_INIMCASPO_AXR2IMCASP1_ACLKX/MMCO_SDWP/PR1_PRUO_PRU_R30_4/PR1_PRU0_PRU_R31_4/GPI03_18 |5
= USB1_VBUS MCASPO_FSR/EQEPOB_IN/MCASPO_AXR3/MCASP1_FSX/EMU2/PR1_PRU0_PRU_R30_5/PR1_PRU0_PRU_R31_5/GPIO3_19 ; GPIO3_19 (1]
MCASPO_AXR1/EQEP0_INDEX/MCASP1_AXRO/EMU3/PR1_PRUO_PRU_R30_6/PR1_PRU0_PRU_R31_6/GPIO3_20 GPIO3 20 (3]
RS0 OR5% GPIOO_7SRC _C18
(11 GPI007 & ECAPO_IN_PWMO_OUT/UART3_TXDISPH_CS1/PR1_ECAPO_ECAP_CAPIN_APWM_O/SPI1_SCLK/MMCO_SDWP/XDMA_EVENT_INTR2/GPIO0_7
AM3358BZCZ100
R51 OR,5% GPIO3_18
8
VDD_3V3A
UsB_DC W
RS2, R37 OR.5% bt el
P3 <+ w0
10K, 1 ST-USB-003AT-30 S 6
sYs sV us FB7 uSE0 D —He
2 USB1_PWR 1 2 VBUS 1 s 5 USBO_DP
3] INTOUT1 USET DV e R B 2 :7' SHIELD USBU DI D+
2] IN20UT2 [ USET D Eu e
1% EN OUT3 7 4 e 6
cau _fr y ono o¢ us e ut0 H
R53 1 6 1 6 60SC-MB-5ST(80)
H00uF, 10V 10K, 1% TPS2051BDGNR D+ VBUS c192 D+ VvBUS
DGND 2], 35 DGND 2.20F 50V 2],
DGND g ——= c1o7 C194 | - s =
DGND X NC H00NF, 16V 2.20F 50V 2.2nF,50V 30 l10onF 16V
DGND GND GND /77
TPDASOTZDRYR Layout Note: TPD4S0T2DRYR
SO oo USB PC
DGND
ussiocn (@ CONNECTOR
USB HOST DGND 777
A
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VDD_ADC DGND
FB2 150R,800mA
D8 1 2
PP_1V8 53 150R s0oma
E8 1 2
M5
R10 \
DD_PLL GNDA_ADC DGND
D7 \ 93 co4
D6 DD_RTT ! 100nF 16V 100nF 16V
7
GNDA_ADC DGND led
R11 \
Test Point VoD_PLL
A3 TESTOUT _~TP3
_froa | cros 106
R54
10K,1% ftuF,10v | 100nF 16V fuF 10v
DGND
DGND
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VDD_3V3A s2 SYS_5V
KMR231GLFS T
1 2
.
3 4
R72 R73 R74 R71
uSD BOOT 22K,5% 22K,5% 22K5% 2.2K,5%
x:c'lx 'Ix 'Ixx:c:é DGND 3 5 3 8
888 uuug == R75 100R,1% 8 8 8 8
= = o =
8| |B|5|5(5(5(5(8(5 g& Boot Configuration D2 19-217/BHC-ZL1M2RY/3T 3 19-217/BHC-ZLIM2RY/3T 4 19-217/BHC-ZLIM2RY/3T 5 19-217/BHC-ZL1M2RY/3T
SYS_BOOTQ
| L LCD_DATAO [4,10,11] USRO USR1 USR2
SYS_BOOTI LCD_DATA1 [4,10.11] ola ola Ola ol@USR3
2 LCD_DATA2 [4,10,11] b3 o I I
S LCD_DATA3 [4.10,11] o o o 2
2 LCD_DATA4 [4,10,11] - - - -
S LCD_DATA5 [4.10.11] User LED's © © >
S LCD_DATAG  [4,10,11] = DDC114YU-7-F = DDC114YU-7-F = PDC114YU-7-F
SYS“BOOTS LoD DATAS 4011 S [ pociiavu-rE 5| ) s I A 5|5, ) e
zﬁ_ggg < LCD_DATAS  [4.10.11] 3] USRO D 2 Q1A
SYS_ROOTIO LCD_DATA10  [4,10,11] = = £
SYS_BOOT LCD_DATA11  [410.11] =
YS“BOQT12 LCO DATALD L1041 R76 R77 o R78
SYSTROQT13 LCnPATAGS HO1 100K1% 100K, 1% 100K, 1% R79
zﬁ_gog é LCD_DATA14 [4.10.11] 100K, 1%
| LCD_DATA15 [4.10.11] D D oo
1 D P A S E I I P AR DGND DGND
|| || oe| o2 | | o | | 2 f | o2 f | e 2 DGND DGND DGND
[3] USR1§
3] USR2
ey o e o e x| |lo o = |o [ o |o |= [3] USR3
z2z2 cRBRIEIBIRBEBRRIERRRBES
2 B e e e O 1o 1o 1o 1o 10 10 10 16 10 16 1o 16 1o 1010
2| 2 2|
v H 1x NN 2 BRRRRBRRRBRRBRRBRERERR
EEEEEEEEEEEE B@BBREBEEBEEIEEEEEEIB
EEEEEEEEERE! bl s fs b fs s s be fs s a s x
SIFEIRISEEFNRERIISEEFERIEFSEFERFERS
DGND
DEND EMTI Filter
SYSBOOT[15:14] |SYSBOOT[13:12] | SYSBOOT[11:10] | SYSBOOT[3] |SYSBOOT[S] | SYSBOOT[T:6] | SYSBOOT[5] | SYSBOOT4:0] Boot Sequence
00b = 19.2MHz 00k Don't care for ROM | Don't care for | Don't care for | Don't care for | p = 11100k MMCA1 MMCO | UARTOD |USBO[5]
01b = 24MHz (all other values code ROM code ROM code ROM code CLKOUT1
- reserved) i
106 = 25MHz i
11b = 26MHz CLKOUTH
enabled
00b = 19.2MHz 00k Don't care for ROM | Don't care for | Don't care for | Don't care for | p = 11000b SPI0 MMCO | USBO[S | UARTOD
01b = 24MHz (all other values code ROM code ROM code ROM code CLKOUT 1
- reserved i
106 = 25MHz ] ?'fab'm
11b = 26MHz CLKOUT1
enabled
ﬁ beagleboard.org
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N
N

10uF,16V] [Q

Rev

11

DGND R96 10K,1%
R97 1.5K,1%
VDDS_DDRI—’\/\/——“l vz DDR3L SDRAM
[3] DDR_RESETn > 12, ReseTs DDR_A[15..0] <
DDR AQ pr——(  DDR_A[15..0]  [3]
[3] DDR_CLK }‘g cK A0 3 DDR-AT
[3] DDR_CLKn Ko CKn A1 |5 DDR A2
[3] DDR_CKE 15 CKE A2 DOR A3
[3] DDR_CSn J3¥ Csn A3 DDR A%
[3] DDR_RASH 3 ¥ RASN Ad 5 DDR-A
[3] DDR_CASn 13 CASn A5 [RE DDR-AG
[3] DDR_WEp WEn A6 DDR A7
[3] DDR_D[15.0] & A7 DDR_AB
DQo A8 DDR_AJ
bat A9 7 DDR_AT0
DQ2 A10 [(R7 DDR_AT1
DQ3 AT1 [OR7 DDR_A12
DQ4 A12 53 DDR_A13
382 ﬁli Ll SORATE DDR_BA[2.0]
7 DDR_AT5 _BA[2..
DQ7 A15 g DOR BAD < DDR_BAR2.0] [3]
o2 e kne e
DDR_BA
DQ10 BA2 [ =
DQ11
DQ12 oot [ DDR_ODT < DDR_ODT [3]
DQ13 ; _ _
DQ14 VDD1 g% ?DDS_DDR Function PCADR = LOW PCADR = HIGH
DQ15 VDD2 R
VDD3
(3] DDR_DQST ég g; ubas NEEe: Device address 0x98 0x9A
[3] DDR_DQSN1 uDQsn VDD5
VDD6
[3] DDR_DQS0 28 Eg LDQS VDD7 [
[3] DDR_DQSNO LDQSn VDD8 [pg
VDD9
[3] DDR_DQM1 ; 23 UDM A9
[3] DDR_DQMO LDM Vss1 g3
VSS2 [y VDDS_DDR
VSS3
VDDS_DDR} A vooat VsS4 _?28 T
c1| vbbQ2 vsSs5 g
cg | Vbbas VSS6 [Ty lg1o7 [9108 Emg EHO Em [9112 [9113 E114 EHS E116 l§117
5o | vDDQ4 VSS7 [yig
1 E6 | VDDQS5 VSs8 5 > > >
£1| vbba7 VSS9 5 g g &
12| vpDQ8 VSS10 [ = = w
VDDQ9 VSS11 S S S 5 5 S S S 5 5 S
H9 1 vbpato VSs12 [ = = = = = = = = = = =
P vssat |2
J9 B9
= NC2 VSSQ2 oy DGND DGND
*—Fg | NC3 VSSQ3 [pg VDDS_DDR
DDR_VREF >—— NC4 VSSQ4d g5
VSSQ5 g5 T
T VSSQ6 [Fg
VDDS_DDR|—REBAANIKL% Y8 | yReF_cA vesas [-&! J‘i”a _E”Q iuo _Em
- ’ — G9
VSsSQ9 —|% 3 3 3
H1 | reF pa 2q |8 zQ R99 240R,1% = - - A
= 4 o
- 5 = £ ]
c123 R100 c124 e 8 3 8
= 10K1% —— - -
1nF,50V 100nF, 16V D2516ECMDXGJD-U DGND
D2516EC4BXGGB
4Gb DDR3 DGND
DGND DGND
ﬁ beagleboard.org
Title
BeagleBone Black DDR3 Memory
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VDD_3V3B

VDD_3Vv3B

ey e =]l eMMC_VCCI

C125
VDD_3V3B

o 2.2uF 10V o
DGND
- =] 0| |2eo|w I
U13 rig i 1 o 2|a |O|o|w|(T O

P!
M4

' T b b b bm
B e Slow aaNENIEY angpem 8 B
. _| >
B Whc DaTs AT DAtz >>>588888 838322222 NG 22 —|1_0u|=.16v—l1_00m=,16v —F)OnFJSV —F)Onmsv —|F)0n|=.16v
[3,11 MMC1_DAT3 DAT3 NC4 g%
[3,11 MMC1_DAT4 2| DAT4 NC5/VSS 57
[3,11 MMC1_DAT5 B5 | DATS NC6 T(
[3,11 MMC1_DAT6 DAT6 NC7 gg—X
341 MMC1_DAT? B85 paT7 NC8 [E5—x  DGND DGND =
3,11 MMC1_CMD V6| CMD NC9 [—E7g%
[3,11 MMC1_CLK 5| CLK NC10 a7 X
[8] eMMC_RSTn RST NC11 [FEio
K6 NC12 "E75 X
~—Ng | Nc123 NC13 [E74 =
X—gg— NC122 NC14 |7 —X
~—Ng | NC121 NC15 [
X—Ng | NC120 NC16 [—gz—X
N7 | NC119 NC17 |—ag—~%
X123 | NC118 NC18 giz X
<p1g | NC117 NC19 |=5377%
c XN3 | NC116 NC20 513X c
P10 | NC115 NC21 FE75%
2XNg | NC114 NC22 577X
wia | NC113 NC23 [F1g X
M3 | NC112 NC24 =577
M| NC111 NC25 [F15 X
>m11 | NC110 NC26 [~F137%
XMto| NC109 NC27 X
Mg | NC108 NC28 [~5g <
X—mg | NC107 NC29 [—5g—X
M7 | NC106 NC30 [-57 %
517 NC105 NC31 g5 X 4_
>p1z | NC104 NC32 —53—X
513 | NC103 NC33 [-§7—X
35 NC102 NC34 gz~
XMz ] Nc1o1 NC35 513~
>~ | NC100 NC36 515 %
X941 NC99 NC37 [p7 X
13 NC98 NC38 [-p3—=
XA 12| Nco7 NC39 517X
ATo| NC96 NC40 [-G75%
AT1| NC95 NC41 G747
X at2 | NC94 NC42 X
AT5 | NC93 NC43 [z~
B XAia| NC92 NC44 73— 8
51| NC91 NC45 5=
X—g7| NC90 NC46 [—p5—X
<—G1 | NC89 NC47/DS 57—
X3 | Ncss NC48 g7z~
<—5 NC87 NC49 515~
X—L7| NC8e NC50 g7 X
K14 | NC85 NC51 Fg357%
XA K13 | Ncs4 ® NC52 [gg~ X
X R1a| NC83 ¢ NC53 [z~
RRRRNNM NSNS DO 00000000000 00 H
[SRSRSESRSRSESRSESRSESRSRe RS R RsFoRsRoRs NSRS NSRS RSROLS)
ZZZZZZZZZZZZZZZZZ2ZZ22222222Z

Ol olBl‘lElElml! <14 ;lEJ?J?llll 0 "l’[ilil MTFC4GLDEA OM WT

KE4CN2H5A-A58
EMMC04G-MK27-A01C

EMMC04G-MT32-01G10 ﬁ beogleboa rd .org

DGND

ITitl
e BeagleBone Black 4G eMMC
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REFCLKO

RXD2/RMIISEL

VDD_3Vv3B

VDD_PHYA RXD3/PHYAD2
R . RXER/PHYADO T |
g o o coSE
——c131 C132 c133 2 =z
100nF,16V | 100nF,16V |  10uF 16V e Xe
S A
:/- X 4 X - u
DEND DGND DGND g 3 g
VDD_3V3B RXD1/MODE1
FB4 150R,800mA
1T~ 2 PHY_VDDCR VDD_PHYA RXDO/MODEQ
J_ _Igse 134
c135
100nF, 16V 70pF,50V  [tuF, 10V 2 DEND
DEND R119 3:
15K 1% o N =
‘ 2 KN e e - |z CONNECTOR
, o g< x ¢ . B
[4] MIM_REFCLK  <>— R124 QU 1% 3 85 g 2 . TCT
4] MDIO_DATA 18 { wbio - e z T b2 TXN - o
| 17 - 7
A Mint R0 RIZ5, N AIOOR RXDIPHYADZ 871 B3 mrivape | Ro.  C
4 MR R126 100R RXDZIRMISEL g | RXD3/PHYAD2 e |21 RXP | R ol
MRt R127 00R RXD1/MODET 10 | RXD2/RMISE RXP 1530 RXN e o
B R12 00R RXDO/MODEQ 11 R13 470R 5% _ 11 13
- R131 100R R 7 e e e RT3 470R 5% GRN_C 10 DGND
[4] MITRXCLK » R133 00R R 73 | RXCLK/PHYAD1 10pF,50V  [10pF,50v  [10pF,50v  [10pF,50v A GRNA 9| GRNC
[4] MI1_RXERR < RXER/RXD4/PHYADO GRNA
R134 100R 1% 0 U14 [PJ00T1BBNL
e R38 33R TXeuK DGND  DGND  DGND  DGND R135 ) TCT_RCT R136
4] MIN_TXDO ?g ggs TXDO LAN8710A-EZC-TR-ABC 10K, 1% 0.1R5%< ESD_RING
2 WH?B% R41 3R $§B; c141 R137
4] MIM_TXD3 Rz 3R ¥ TXD3 Y T vop pHva < RS%
- R13 100R.1% MODEZ 5 DEND  DGND 220F 50V |
oo N R CRS 4| COL/CRS_DV/MODE2 ACTIVE WHEN LINK PRESENT.
1 GRS CRS LED1/REGOFF |2 BLINKS OFF DURING ACTIVITY. DGND
R140 O0R5% 2 ACTIVE WHEN AT 100MB DEND
L RrsER A UNRS 19 LED2/nINTSEL
qreeT INTITXER/TXD4 [ ETH TXD4
9 PHY_XTAL1 9 n
R141, DN}1M,1% PHY_ R142, WORSWHIRCLKING | o0 @
PHY_XTAL2 4 ! 32
= XTAL2 2 RBIAS ——
& R145
R143 [ QFN32_5X5MM_EP3P3M R144 10K 1%
10R,1% 3 12.1K,1%
v3
PHYX 2, 1
1 !
25MFiz,20pF
C142  XTAL150SMD_125X196 _ [C143 DEND DGND
— e DGND
3pF 50V 3pF 50V
VDD_3v38 VDD_3v3B
VDD_3v3B T
DGND DGND
R34 c23 R33
10K,1% N 00nF, 16V 10K,1%
U1
Q
1 8  oéw beagleboard.o
[4 ETH_RST GPIO1 8 A ETH_RESETn The Pin19 nRST (ETH_RESETn) of PHY ra.or
2 LAN8710A is Schmitt trigger input type.
1310,11]  SYS_RESETn<O)——— B Z SN74AHC1GO9DCKR
TI_SN74AHC1GOIDCKR: O DCKs_2P15X1P4 ——c174
Single 2-Input Positive-AND Gate - 4.7uF,10V Title
With Open-Drain Output,
With Schmitt-Trigger Action at All Inputs. BeagIeBone Black Ethernet
oo oD Size [ Document Number RE;e;l
B 450-5500-001

4
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Layout Notes: SYS_5v
HDMI Differential impedance:100 Ohm HDMI_TX2+ DVI_+5V
R158 10K, 1% U11 RT1
VDD_3V3B— 2NN HDMI_TX2- R146
1.5K,19 R147 >
[24,11] 12C0_SCL f PCSCL 2P gg % 1.5K,1% ?
[2,4,11] 12CO_SDA PCADR 5| PCSDA TX2M HDMI TX1+ ’ M
< 0| PCADR 27 = a2 P6
[3] HDMI_INT INT TX1P [=5g HDMI_TX1- HDMI_TX2-
RESETn 33 | Q\keorn XM = ADMI_TXZ* ENES
y +
[4,11] LCD_PCLK > S peik TXOP 53 1 HDMI_TX0+ HDMI_DSCL 17 | DAT2.S
61 TXOM HADMI_DSDA 18| SCL 20
60 | D0 T 22 | HDMI_TX0- SDA  MTG1
1 591 D1 TXCP (57
1 55 D2 TXCM ”
4,6,11] LCD_DATAO 57 | D3 BLUE 17 HDMI_CEC HDMI_TXC+ HDMI_TX1- 8 MTG2
4,6,11] LCD_DATA1 55| D4 CEC HADMI_TXA+ 6 gﬁn-
4,6,11] LCD_DATA2 D5 HDMI_DSCL HDMI_TXC- - 7 + 22
4,611 LCD_DATA3 g‘; D6 DDCSCL ]g A = DAT1_SMTG3
4,611 LCD_DATA4 55 |D7 — DDCSDA
4 D8 —
) 25 09 14 HDMI_HPD DGND<} — S e Te] vy wree -2
4,6,11] LCD_DATA5 25 D10 HPD (g = HDMI HPD l DDC/CEC GND|
4,611 LCD_DATA6 D11 REXT HOMI_TX0- 1
47 GREEN -
4,611 LCD_DATA7 46 D12 R177 5.6K HDMI_TX0+ DATO- 177
46,11 LCD_DATA8 251 D13 %02 1% GND D8 R16 TKAY 70| DATO+
4,6,11] LCD_DATA9 241 D14 DD_3V3B DATO_S
4,611 LCD_DATA10 231 D15 — FB5 VDD_3V3B HDMI_CEC | RB751V40.115
72| D16 — HDMI_3V3 1 A~AAAL2 T o s
271 D17 G R S T50R.800mA © HDMI_TXC+ - 2
20| D18 s E = HDMI_TXC- CLK+  NC[——X
4,611 LCD_DATA11 3671 D19 RED 13 O = CLK-
4,611 LCD_DATA12 D20 ovDD33 O S S 7
4611 LCD_DATA13 381 021 9 CR CI & @ DEND 10118241-001RLF
4,611 LCD_DATA14 36| D22 vcess I VR w
4,6,11] LCD_DATA15 D23 — 19 S & IS 3
63 PVCC33 S 2 |2 - VDD_1V2 VDD_1V2
[4,11] LCD_HSYNC 64| HSYNC . E GND T
[4,11] LCD_VSYNC 85| VSYNC 8 FB13 1 ~~v~v~_2_150R,800mA
[411] LCD_DE DE IVDD12_8 (5
IVDD12_35 56—} 1 A
VDD 1256 FB9 1 ~~~~_2 150R,800mA o
28 | FB10 1 ~~~~_2_150R,800mA s 12 B s 5
[4,11] SPI1_SCLK g SCK/MCLK DVDD12 A 5 i 3 ﬁ —
[4,11] SPI1_DO - ws | 4 2 0 do o o >
[4,11] SPI1_CS0 RIBHAIRE%, 51 2so aveete 2 B1 Y 150R.800m S = = = e
1251 18 S L R s
1252 PVCC12 o o |a = o |t 0 |o [T (T e Y N
< 12S3/SPDIF 4 3 B8 Bl 83 T2 S 15 8§ & o
31 OVDD_1 (37 —to_lo © OO O_1o —O 2 2 S o
ENTEST =l OVDD_34
3 g : 2 d R kPR 2 g
& - Nl Nl M S
IT66122FN/CX T N [T I T I w D&ND
= qfn64_0d5_9xmm & SR BIR B X IS
N QFN-64 - . \ =
o
- FB12 VDD_3V3B
A4 150R,800mA '|' DGND DVI_+5V
DGND DGND DGND -1 A2 ]
8z 5 2 g 3 R182 R181 HDMI_HPD
ol ¢ oalr ol = 10K,1% DNI 10K, 1% K
== w HDMI_3V3 PCADR
< = s L
HDMI_TX2- S S 8 b N o N
HOMT_TX2+ = = D9 D10 | D11 D12]| D13
HOMT_TXT- Design Notes:
HDMI_TXT+ N PCADR Pull High: 0x9A DGND 5V 5V 5V 5V 5V
HDMI_TX0- PCADR Pull Low: 0x98 D0402| DO0402| DO0402| DO04(2 D0402
HOMT_TX0* DGND |
o a—
VDD_3V3B VDD_3V3B
VDD_3V3B T N
DGND D9-13 : Close the P6.
DA 12 D6B_ 22 22 _D7B 12 _D7A
R21 C160 R183
) 10K,1% 100nF, 16V 10K,1% I b d
Uiz eqagiepoq O
. beag rd.or
O
[4] LCD_RST_GPIO1_9 ) 1y A DGND RESETn
TPD4E05U0BDQAR TPD4E05U0BDQAR 2
TPD4E05U0BDQAR TPD4EO5U0BDQAR o ;, QAR Q [3.9.41] SYS_RESETn <) ) V%/ NTAAHCIGOODCKR 1o i
5.5V 5.5V - 5.5V TI_SN74AHC1G09DCKR: DCK5_2P15X1P4 -
Single 2-Input Pozitive—AND Gate - "1uF, 10V BeagleBOne BIaCk HDMI Interrace
With Open-Drain Output, i
DEND With Schmitt-Trigger Action at All Inputs. Size | Document Number F‘;De1V
DGND . -
D6 and D7 Close the P6. DEND b&ND B 450-5500-001

Try to be on the same side.
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USED ON BOARD

CAUTION

[3.8]
[3.8]

[3.8]
[3.8]
[3.8]

12
MMC1_DAT6 28 g 4 MMC1_DAT7
MMC1_DAT2 Koo— g T MMCTDATa
Bl TIMERS S TIMER6  [3]
3] GPIO1_13 1 2 GPIOT_12 [3
3[ ]EHRPWWB 3 4 GPIO0_26 [3]
Bl Gro1 18 5 GhioT4 1)
{3% GPIO0_27 ; 5 GPIO2_1 3[ !
13l EHRPWNE2A 2 2 MMC1_CMD
e o, A e Hat
MMC1_DATO 2 26 > GPIO1 29" 3] -
[4,10] LCD_VSYNC I s S LCD_PCLK
[410] LCD_HSYNC z % LCD_DE  [4,10]
[46,10] LCD_DATA14 3 2 LCD_DATAT5  [4,6,10]
610 LCD DATAIZ 5 % LCDDATAID 146,10
e10l LoD DATAS 7 38 LoD DATAY [0
[45610] LCD_ 1 : 3 [4,6,10]
[46.10] LCD_DATA® 2 2 LCD_DATA7 [4:6.10]
[46.10] LCD_DATA4 En 4z LCD_DATA5  [4:6.10]
[46.10] LCD_DATA2 a3 e LCD_DATA3  [4:6.10]
[4:6.10] LCD_DATAO _ LCD_DATAT [4:6.10]
Female Header 2x23Pin 2.54M

[3]
3]

[3]
13

341 MMCo_cD <<

P8

DGND

DGND

EXPANSION HEADER

VDD_3v3B

Layout Note:

oK% Y Ri50
oK% Y Ri5T
oK% Y Ri5z
oK% Y k153
ToK1% " “Ri5a
oK% Y Ri55

E153 E154

OuF,16V  [100nF,16V

[4,10]—

USED ON BOARD

CAUTION

SYS_5V|

~|o e[

| VDD _3v3B
/DD_5V
IsYs 5v

[2] PWR_BUT

[8] UART4_RXD

[3] UART4_TXD

[3] GPIO1_16

EHRPWM1B 3]

[4] 12c1_SCL

[4] 12c2_ScL

12C2_SDA [4]

[4] UART2_TXD
[8] GPIO1_17
[34] GPIO3_21
[4] GPIO3 19
[4,10] SPIT_DD

UART2_RXD [4]

UART1_TXD [4]

UART1_RXD [4]

SPI1_CS0  [4,10]

SYS_RESETn  [3,9,10]
GPIO1_28 [3]
EHRPWM1A [3]
12C1_SDA [4]
SPI1_D1 [4]
A

[4,10] SPI1_SCLK
[4] AIN4

[4] AIN6
4] AIN2
[4] AINO

ANT 4]

[8] CLKOUT2

DGND

AIN5 4]
% AIN3 4]
GPIOO_7 [4]

NDA_ADC

DGND

EXPANSION HEADER

9
SW_A 15 >DGND R157, 10K,1%
b __\DD_3v3B

Place R16,C5 Close To MPU. DGND
P10
MMCO_DAT2 R2 33R5% SD_DATZ DAT2 o
MMCO DATS R13 33R5% _DAT3 2
_ R15 33R5% D CND CD/DAT3 SW_B
[31 MMCO_CMD)) 5 cMD
o SD_CLK VDD
MMCO_CLKO ) R16 SR - 2 cLock SHD1 o5
R31 33R5% | SD_DATO 77| vss SHD2 |35
MMCO_DATO§8 R32 S3R'5% | SD DATT 8] DATO | ieroSD SHDS [Sa
MMCO_DAT1 DAT1 SHD4
c5 1£004-030-001
——10pF,50V N MICRO_SD_15x14_3x1_8mm /7
DNI DGND
uSD CONNECTOR
DGND

2.2nF,50V

: C196
: C195
2.2nF,50V

DGND DGND

12C0_SCL )

<<>>—; SDA

VDD_3V3A

vy Board ID ,—

SCL VvCC 4 152
100nF,16V

2 T

5

wp
we R1567 19K, 1%
FT24C32A-ELRT DGND

TP4
Test Point

Vvss

ﬁ beagleboard.org

ITitl
IBeeagIeBone Black Expansion Headers, uSD.and EEPROM

Size
B
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