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ARM MPU AM335X Rhine/Monaco/Volga Touchscreen controller board
"PASCAL"

(REFERENCE ONLY) PCA VARIANTS:
STANDARD                new

REVISIONS:
REV A -- MULE BOARD AS RELEASED.
REV B -- CONNECT U51 ENBL TO VMMC_3.3V
      -- ADD R246 PULLDOWN ON DIPLAY ENABLE
      -- MOVE LSD OUTPUTS TO GPIO3-14,15,21
      -- CONNECT U13-8 TO VAUX2_3.3V
      -- CHANGE U8 TO LARGER PACKAGE
      -- REMOVE INVERSION ON CAN0_RX
      -- REMOVE INVERSION ON IDRIVE_RX
      -- CORRECT J8 PINOUT - TOUCH PANEL
      -- FLIP J7 PINOUT- LCD.
      -- ADJUST BACKLIGHT DRIVER R204,R203,C86, R202,R210,R211,R217 VALUES.
      -- ADD LOAD ON U33 TO PREVENT BURNOUT WHEN LCD DISCONNECTED.
      -- ADD ENABLE CONTROL TO U33 BACKLIGHT DRIVER.
      -- ADD BYPASS CAP C2056
      -- ADDED NC PIN TO CAN CONNECTOR - TS
REV C -- RENUMBER REFERENCE DESIGNATORS.
      -- P1 BOARD AS RELEASED.

REV D -- schematic Q26006-002
      -- ADD C236 ON LED DRIVER.
      -- REMOVE R46 LED DRIVER LOAD.
      -- DEPOP COMPONENTS ON J7-1 AND J7-7.
      -- ADD MORE ACCURATE A/D Vref
      -- CHANGE U16 TO BIGGER PKG
     -- TIGHTEN TOLERANCE ON VOLTAGE MONITOR RESISTORS TO 0.1%, AND CHANGE SCALING TO 73.9V FULL SCALE.
     -- ADD Q19,R309,R310 BAIL DISABLE CKT.
     -- ADD 1K RESISTORS ON J7 DIGITAL INPUTS.

REV E -- schematic Q26006-003 P1.5 BOARD
     -- REMOVE EXTERNAL TERMINATORS ON DDR3.
     --CHANGE OSC GND TO BE DIRECT CONNECTION TO DIGITAL GND PER TI ADVISORY.
     --CHANGE C66 PACKAGE TO SMT ALUM ELECT.
     --ADD 3 BOARD REVISION BITS.

REV F -- schematic Q26006-003 P1.5 BOARD
     -- CLAMP TOUCHPANEL SIGNALS TO 1.5V, ADD R106,R107
     --ADD FB5-FB8,C229,C232,C233,C241

REV G -- schematic Q26006-004
     -- CHANGE R189 TO 1K AND R202 TO 10K.

REV H -- P2 BOARD AS RELEASED.
      -- ADD BAIL ATTENUATOR CKT.

REV I -- PP BOARD.
      -- REVISE DIODE POLARITY TO CATHODE PIN 1.
      -- ALTERNATE TOUCH PANEL WIRING FOR FERRITES.
      -- REVISE TOUCH PANEL FILTER CAPS TO 100pF.
      -- ADD BOM ITEM SD MICRO CARD 

FIRMWARE IS LOADED INTO SD MICRO CARD

REV J -- PP BOARD AS RELEASED.
      -- DEPOP TOUCH PANEL FILTER CAPS.
REV K -- PP BOARD AS RELEASED.
      -- CHANGE R178, R181 TO 0 OHM..

REV L -- RHINE BOARD CHANGES.
      -- POPULATE LSD_0 AND LSD_1.
      -- HARDWARE REV BITS 011.
      -- POPULATE HIGH CURRENT BACKLIGHT DRIVER R47,R50,R54,M1 
      
REV M -- DISCONNECT U11-11 AND U11-12 FROM THE REST OF THOSE NETS.

REV N -- Replace D4 with zero ohm resistor.
      -- AM2 VERSION.
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SCHEMATIC1
SCHEMATIC Q26006-005

PCB2
PCB Q25052-006

FW1
FIRMWARE Q30050-004
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NEEDS 3.3V LEVEL (VDDSHV6)

IF RTC USED, RTC_PWRONRSTn NEEDS 1.8V LEVEL (VDDS_RTC)
IF RTC NOT USED, CONNECT TO VSS. TO JTAG EMU, ETHERNET IC

INTERNAL RTC ELIMINATED  BECAUSE WE ARE USING EXTERNAL RTC.

If RTC internal oscill a t o r  i s  n o t  u s e d . . .
This can be the case when: 
A 1.8 volt LVCMOS clock source is used rather than a crystal circu i t  
Connect the clock source to the RTC_XTALIN terminal, leave the RTC_XTALOUT terminal ope n - c i r c u i t ,  a n d  c o n n e c t  V S S _ R T C  t o  V S S  i f  u s i n g  t h e  Z C Z  p a c k a g e  o p t i o n  
The AM335x RTC is not used 
Leave the RTC_XTALIN and RTC_XTALOUT terminals open-circui t ,  a n d  c o n n e c t  V S S _ R T C  t o  V S S  i f  u s i n g  t h e  Z C Z  p a c k a g e  o p t i o n  

LEVEL IS VDDIO IS 3.3V

PULLED HIGH ON RESET

PULLED HIGH ON RESET

PULLED HIGH ON RESET

PULLED HIGH ON RESET

PULLED HIGH ON RESET

PULLED HIGH ON RESET

PULLED HIGH ON RESET

PULLED HIGH ON RESET

PULLED HIGH ON RESET

PULLED HIGH ON RESET

PULLED HIGH ON RESET

PULLED HIGH ON RESET

PULLED HIGH ON RESET

PULLED HIGH ON RESET

PULLED HIGH ON RESET

PULLED HIGH ON RESET

PULLED HIGH ON RESET

DNI

POPULATE R99 ONLY
IF USING LARGER
DDRAM IC OPTION.

BOARD REVISION BIT 0

BOARD REVISION BIT DECODER:
BIT        2    1    0

DNI

BOARD REVISION BIT 1
BOARD REVISION BIT 2

____________________________
REV 0      0    0    0     P1 BOARD
REV 1      0    0    1     P1.5 BOARD
REV 2      0    1    0     P2 BOARD
REV 3      0    1    1     RHINE/MONACO/T300 VERSION
REV 4      1    0    0     AM2 VERSION

DNI

AM335X_OSC1_IN

AM335X_OSC0_OUT

AM335X_OSC0_IN

AM335X_OSC1_OUT

SYS_RESETn

AM335X_GPMC_CLK

AM335X_GPMC_CS3n

AM335X_GPMC_BE1n

AM335X_DDR_CLK
AM335X_DDR_CLKn

AM335X_DDR_CASn
AM335X_DDR_RASn
AM335X_DDR_WEn

AM335X_DDR_DQM0
AM335X_DDR_DQS0

AM335X_DDR_DQM1
AM335X_DDR_DQS1

AM335X_PORZ

AM335X_DDRODT
DDR_RESETn

AM335X_DDR_DQSN1

AM335X_DDR_DQSN0

GND_OSC1

GPIO1_16
GPIO1_17
GPIO1_18
GPIO1_19
GPIO1_20
GPIO1_21

GPIO1_23
GPIO1_22

GPIO1_24
GPIO1_25

GPIO1_27
GPIO1_26

AM335X_DDR_CKE
AM335X_DDR_CSn

DDR_D[15..0]

DDR_BA[2..0]

AM335X_DDR_A0DDR_A0
AM335X_DDR_A1DDR_A1
AM335X_DDR_A2DDR_A2
AM335X_DDR_A3DDR_A3
AM335X_DDR_A4DDR_A4
AM335X_DDR_A5DDR_A5

AM335X_DDR_A7DDR_A7
AM335X_DDR_A6DDR_A6

AM335X_DDR_A8DDR_A8
AM335X_DDR_A9DDR_A9

AM335X_DDR_A11DDR_A11
AM335X_DDR_A10DDR_A10

AM335X_DDR_A14DDR_A14
AM335X_DDR_A13DDR_A13
AM335X_DDR_A12DDR_A12

AM335X_DDR_D0DDR_D0
AM335X_DDR_D1DDR_D1

AM335X_DDR_D3DDR_D3
AM335X_DDR_D2DDR_D2

AM335X_DDR_D6DDR_D6
AM335X_DDR_D7DDR_D7

AM335X_DDR_D5DDR_D5
AM335X_DDR_D4DDR_D4

AM335X_DDR_D8DDR_D8
AM335X_DDR_D9DDR_D9

AM335X_DDR_D11DDR_D11
AM335X_DDR_D10DDR_D10

AM335X_DDR_D14DDR_D14
AM335X_DDR_D15DDR_D15

AM335X_DDR_D13DDR_D13
AM335X_DDR_D12DDR_D12

AM335X_DDR_BA1DDR_BA1
AM335X_DDR_BA0DDR_BA0

AM335X_DDR_BA2DDR_BA2

DDR_A[15..0]

AM335X_LCD_DATA23
AM335X_LCD_DATA22
AM335X_LCD_DATA21
AM335X_LCD_DATA20
AM335X_LCD_DATA19

AM335X_LCD_DATA16
AM335X_LCD_DATA17
AM335X_LCD_DATA18

AM335X_LCD_DATA[23..0]

DDR_A15 AM335X_DDR_A15

GND_OSC0

VDDSHV6

DGND
DGND

DGND
DGND

DGND

DGND
DGND

DGND

DGND

VDDSHV6

JTAG_TDI 6

JTAG_TRSTn 6
JTAG_TMS 6

JTAG_TCK 6

JTAG_EMU0 6
JTAG_EMU1 6

JTAG_TDO 6

AM335X_GPMC_AD0 7
AM335X_GPMC_AD1 7
AM335X_GPMC_AD2 7
AM335X_GPMC_AD3 7
AM335X_GPMC_AD4 7
AM335X_GPMC_AD5 7
AM335X_GPMC_AD6 7
AM335X_GPMC_AD7 7

DIGITAL_IN_2 6
AM335X_GPMC_CS0n 7
AM335X_CSn1
AM335X_CSn2

AM335X_GPMC_WEn 7
AM335X_GPMC_OEn_REn 7
AM335X_GPMC_ADVn_ALE 7
AM335X_GPMC_BE0n_CLE 7

AM335X_GPMC_WAIT 7
AM335X_GPMC_WPn 7

DIGITAL_IN_1 6
DIGITAL_IN_0 6

DDR_CLK7
DDR_CLKn7

DDR_CASn7
DDR_RASn7

DDR_WEn7

DDR_DQM07

DDR_DQM17

DDR_DQS07

DDR_DQS17

DDR_CKE7
DDR_CSn7

AM335X_MMC_CLK 7
AM335X_MMC_CMD 7
AM335X_MMC_D0 7
AM335X_MMC_D1 7
AM335X_MMC_D2 7
AM335X_MMC_D3 7

RESET_BUTTON 6,10

PMIC_RESETOUTn5

AM335x_EXTINTn 6

SYS_RESETn 6,10

GPIO1_16
GPIO1_17
GPIO1_18
GPIO1_19
GPIO1_20
GPIO1_21
GPIO1_22
AM335X_GPIO_23 6
AM335X_GPIO_24 6
GPIO1_25 2
GPIO1_26 2
GPIO1_27 2

DDR_DQSN07

DDR_DQSN17

DDR_D[15..0]7

DDR_BA[2..0]7

DDR_ODT7

DDR_A[15..0]7

AM335X_LCD_DATA[23..0] 3,9

DDR_VREF7

DDR_RESETn7

AM335X_CSn3

AM335X_BE1n

VAUX2_3.3V3,4,5,6,7,8,9,10

GPIO1_252
GPIO1_262
GPIO1_272
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C56
18pF

R355

1K

15mm x 15mm Package

AM335x

[OSC0_IN]

[OSC0_OUT]

[OSC1_IN]

[OSC1_OUT]

[DDR_NCK]

[DDR_CSN0]
[DDR_CASN]
[DDR_RASN]
[DDR_WEN]

[DDR_DQSN0]

[DDR_DQSN1]

[DDR_RESETN]

[PORZ]
[NRESETIN_OUT]

[RTC_PORZ]

[NNMI]
[XDMA_EVENT_INTR0//TIMER4/CLKOUT1/SPI1_CS1/PR1_PRU1_PRU_R31_16/EMU2/GPIO0_19]

[XDMA_EVENT_INTR1//TCLKIN/CLKOUT2/TIMER7/PR1_PRU0_PRU_R31_16/EMU3/GPIO0_20]

[NTRST]

[GPMC_CLK/LCD_MEMORY_CLK/GPMC_WAIT1/MMC2_CLK/PR1_MII1_CRS/PR1_MDIO_MDCLK/MCASP0_FSR/GPIO2_1]
[GPMC_CSN0///////GPIO1_29]

[GPMC_CSN1/GPMC_CLK/MMC1_CLK/PR1_EDIO_DATA_IN6/PR1_EDIO_DATA_OUT6/PR1_PRU1_PRU_R30_12/PR1_PRU1_PRU_R31_12/GPIO1_30]
[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]

[GPMC_CSN3///MMC2_CMD/PR1_MII0_CRS/PR1_MDIO_DATA/EMU4/GPIO2_0]
[GPMC_WEN//TIMER6/////GPIO2_4]

[GPMC_OEN_REN//TIMER6/////GPIO2_4]
[GPMC_ADVN_ALE//TIMER4/////GPIO2_2]
[GPMC_BE0N_CLE//TIMER5/////GPIO2_5]

[GPMC_BE1N/GMII2_COL/GPMC_CSN6/MMC2_DAT3/GPMC_DIR/PR1_MII1_RXLINK/MCASP0_ACLKR/GPIO1_28]
[GPMC_WAIT0/GMII2_CRS/GPMC_CSN4/RMII2_CRS_DV/MMC1_SDCD/PR1_MII1_COL/UART4_RXD/GPIO0_30]
[GPMC_WPN/GMII2_RXERR/GPMC_CSN5/RMII2_RXERR/MMC2_SDCD/PR1_MII1_TXEN/UART4_TXD/GPIO0_31]

[GPMC_AD0/MMC1_DAT0//////GPIO1_0]
[GPMC_AD1/MMC1_DAT1//////GPIO1_1]
[GPMC_AD2/MMC1_DAT2//////GPIO1_2]
[GPMC_AD3/MMC1_DAT3//////GPIO1_3]
[GPMC_AD4/MMC1_DAT4//////GPIO1_4]
[GPMC_AD5/MMC1_DAT5//////GPIO1_5]
[GPMC_AD6/MMC1_DAT6//////GPIO1_6]
[GPMC_AD7/MMC1_DAT7//////GPIO1_7]

[GPMC_AD8/LCD_DATA23/MMC1_DAT0/MMC2_DAT4/EHRPWM2A/PR1_MII_MT0_CLK//GPIO0_22]
[GPMC_AD9/LCD_DATA22/MMC1_DAT1/MMC2_DAT5/EHRPWM2B/PR1_MII0_COL//GPIO0_23]

[GPMC_AD10/LCD_DATA21/MMC1_DAT2/MMC2_DAT6/EHRPWM2_TRIPZONE_INPUT/PR1_MII0_TXEN//GPIO0_26]
[GPMC_AD11/LCD_DATA20/MMC1_DAT3/MMC2_DAT7/EHRPWM2_SYNCO/PR1_MII0_TXD3//GPIO0_27]

[GPMC_AD12/LCD_DATA19/MMC1_DAT4/MMC2_DAT0/EQEP2A_IN/PR1_MII0_TXD2/PR1_PRU0_PRU_R30_14/GPIO1_12]
[GPMC_AD13/LCD_DATA18/MMC1_DAT5/MMC2_DAT1/EQEP2B_IN/PR1_MII0_TXD1/PR1_PRU0_PRU_R30_15/GPIO1_13]

[GPMC_AD14/LCD_DATA17/MMC1_DAT6/MMC2_DAT2/EQEP2_INDEX/PR1_MII0_TXD0/PR1_PRU0_PRU_R31_14/GPIO1_14]
[GPMC_AD15/LCD_DATA16/MMC1_DAT7/MMC2_DAT3/EQEP2_STROBE/PR1_ECAP0_ECAP_CAPIN_APWM_O/PR1_PRU0_PRU_R31_15/GPIO1_15]

[GPMC_A0/GMII2_TXEN/RGMII2_TCTL/RMII2_TXEN/GPMC_A16/PR1_MII_MT1_CLK/EHRPWM1_TRIPZONE_INPUT/GPIO1_16]
[GPMC_A1/GMII2_RXDV/RGMII2_RCTL/MMC2_DAT0/GPMC_A17/PR1_MII1_TXD3/EHRPWM0_SYNCO/GPIO1_17]

[GPMC_A2/GMII2_TXD3/RGMII2_TD3/MMC2_DAT1/GPMC_A18/PR1_MII1_TXD2/EHRPWM1A/GPIO1_18]
[GPMC_A3/GMII2_TXD2/RGMII2_TD2/MMC2_DAT2/GPMC_A19/PR1_MII1_TXD1/EHRPWM1B/GPIO1_19]

[GPMC_A4/GMII2_TXD1/RGMII2_TD1/RMII2_TXD1/GPMC_A20/PR1_MII1_TXD0/EQEP1A_IN/GPIO1_20]
[GPMC_A5/GMII2_TXD0/RGMII2_TD0/RMII2_TXD0/GPMC_A21/PR1_MII1_RXD3/EQEP1B_IN/GPIO1_21]

[GPMC_A6/GMII2_TXCLK/RGMII2_TCLK/MMC2_DAT4/GPMC_A22/PR1_MII1_RXD2/EQEP1_INDEX/GPIO1_22]
[GPMC_A7/GMII2_RXCLK/RGMII2_RCLK/MMC2_DAT5/GPMC_A23/PR1_MII1_RXD1/EQEP1_STROBE/GPIO1_23]

[GPMC_A8/GMII2_RXD3/RGMII2_RD3/MMC2_DAT6/GPMC_A24/PR1_MII1_RXD0/MCASP0_ACLKX/GPIO1_24]
[GPMC_A9/GMII2_RXD2/RGMII2_RD2/MMC2_DAT7/GPMC_A25/PR1_MII_MR1_CLK/MCASP0_FSX/GPIO1_25]

[GPMC_A10/GMII2_RXD1/RGMII2_RD1/RMII2_RXD1/GPMC_A26/PR1_MII1_RXDV/MCASP0_AXR0/GPIO1_26]
[GPMC_A11/GMII2_RXD0/RGMII2_RD0/RMII2_RXD0/GPMC_A27/PR1_MII1_RXER/MCASP0_AXR1/GPIO1_27]

[MMC0_CLK/GPMC_A24/UART3_CTSN/UART2_RXD/DCAN1_TX/PR1_PRU0_PRU_R30_12/PR1_PRU0_PRU_R31_12/GPIO2_30]
[MMC0_CMD/GPMC_A25/UART3_RTSN/UART2_TXD/DCAN1_RX/PR1_PRU0_PRU_R30_13/PR1_PRU0_PRU_R31_13/GPIO2_31]

[MMC0_DAT0/GPMC_A23/UART5_RTSN/UART3_TXD/UART1_RIN/PR1_PRU0_PRU_R30_11/PR1_PRU0_PRU_R31_11/GPIO2_29]
[MMC0_DAT1/GPMC_A22/UART5_CTSN/UART3_RXD/UART1_DTRN/PR1_PRU0_PRU_R30_10/PR1_PRU0_PRU_R31_10/GPIO2_28]

[MMC0_DAT2/GPMC_A21/UART4_RTSN/TIMER6/UART1_DSRN/PR1_PRU0_PRU_R30_9/PR1_PRU0_PRU_R31_9/GPIO2_27]
[MMC0_DAT3/GPMC_A20/UART4_CTSN/TIMER5/UART1_DCDN/PR1_PRU0_PRU_R30_8/PR1_PRU0_PRU_R31_8/GPIO2_26]

U13A

AM335X_15x15

RTC_XTALIN
A6

RTC_XTALOUT
A4

XTALIN
V10

XTALOUT
U11

GPMC_CLK
V12

GPMC_CSn0
V6

GPMC_CSn1
U9

GPMC_CSn2
V9

GPMC_WEn
U6

GPMC_OEn_REn
T7

GPMC_CSn3
T13

GPMC_ADVn_ALE
R7

GPMC_BEn0_CLE
T6

GPMC_BEn1
U18

GPMC_WAIT0
T17

GPMC_AD0
U7

GPMC_AD1
V7

GPMC_AD2
R8

GPMC_AD3
T8

GPMC_AD4
U8

GPMC_AD5
V8

GPMC_AD6
R9

GPMC_AD7
T9

GPMC_AD8
U10

GPMC_AD9
T10

GPMC_AD10
T11

GPMC_AD11
U12

GPMC_AD12
T12

GPMC_AD13
R12

GPMC_AD14
V13

GPMC_AD15
U13

GPMC_A0
R13

GPMC_A1
V14

GPMC_A2
U14

GPMC_A3
T14

GPMC_A4
R14

GPMC_A5
V15

GPMC_A6
U15

GPMC_A7
T15

GPMC_A8
V16

GPMC_A9
U16

GPMC_A10
T16

GPMC_A11
V17

MMC0_CLK
G17

MMC0_CMD
G18

MMC0_DAT0
G16

MMC0_DAT1
G15

MMC0_DAT2
F18

MMC0_DAT3
F17

PWRONRSTn
B15

WARMRSTn
A10

NMIn
B18

XDMA_EVENT_INTR0
A15

XDMA_EVENT_INTR1
D14

TMS
C11TRSTn
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
N1

DDR_D3
N2

DDR_D4
N3

DDR_D5
N4

DDR_D6
P3

DDR_D7
P4

DDR_D8
J1

DDR_D9
K1

DDR_D10
K2

DDR_D11
K3

DDR_D12
K4

DDR_D13
L3

DDR_D14
L4

DDR_D15
M1

DDR_CK
D2

DDR_CKn
D1

DDR_CSn0
H2

DDR_CASn
F1

DDR_RASn
G4

DDR_WEn
B2

DDR_BA0
C4

DDR_BA1
E1

DDR_BA2
B3

DDR_DQM0
M2

DDR_DQS0
P1

DDR_DQSn0
P2

DDR_DQM1
J2

DDR_DQS1
L1

DDR_DQSn1
L2

DDR_ODT
G1

EMU1///////GPIO3_8
B14

VSS_RTC
A5

VSS_OSC
V11

GPMC_WPn
U17

DDR_CKE
G3

DDR_RESETn
G2

DDR_VTP
J3

DDR_A15
D3

RTC_PWRONRSTn
B5

DDR_VREF
J4

C48
0.01uF
25V

R270

1K

R85
10K

R84
0

R180
49.9

R168
100K

C49
18pF

Y2
24MHz

1
3

24

R297

1K

C62
0.1uF

16V

R86
1M

R99
0
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RTC

SPI CONNECTED PER 
AM3352 TECH REF MANUAL
PAGE 4143.

If USB0 or USB1 is not used...
--Connect the respecti v e  V D D A 1 P 8 V _ U S B  t e r m i n a l  t o  a n y  1 . 8 - V  p o w e r  s u p p l y  a n d  r e s p e c t i v e
VDDA3P3V_USB terminal to any 3.3-V power supply. If the system does not have a  3 . 3 - V  p o w e r
supply, the VDDA3P 3 V _ U S B  t e r m i n a l  m a y  b e  c o n n e c t e d  t o  g r o u n d .  
--The OTG_PWRDN and CM_PWRDN bits in the respective USB_CTRL register  c a n  b e  u s e d  t o  p o w e r  d o w n
the unused USB PHY to minimize power supply leakage current. These b i t s  d e f a u l t  t o  t h e
powered-up state after the AM335x device has been reset. The USB PHY can be powered down b y
setting both of these bits to "1 " .  
--The respective VBUS, ID, DP, and DM terminals may be connected to grou n d  o r  l e f t  f l o a t i n g .  
--The respective C E  t e r m i n a l  s h o u l d  b e  l e f t  f l o a t i n g .

WITH RTC UNUSED, PMIC_PWR_EN IS
SUPPOSED TO BE N.C.  

WITH RTC UNUSED, EXT_WAKEUP IS
SUPPOSED TO GO TO VSS.

USB_VBUS PINS ARE
THE ONLY ONES THAT
ARE 5V TOLERANT.

(USB_ID) This terminal is connected to analog circuits in the respective USB PHY. The circ u i t  s o u r c e s  a  k n o w n  c u r r e n t  w h i l e  m e a s u r i n g  t h e
voltage to determine if the terminal is connected to VSSA_USB with a resistance less than 10 O or greater than 100 kO. The termina l
should be connected to ground for USB host operation or open-circuit for USB peripher a l  o p e r a t i o n ,  a n d  s h o u l d  n e v e r  b e  c o n n e c t e d  t o
a n y  e x t e r n a l  v o l t a g e  s o u r c e .

(USB_ID) This terminal is connected to analog circuits in the respective USB PHY. The circ u i t  s o u r c e s  a  k n o w n  c u r r e n t  w h i l e  m e a s u r i n g  t h e
voltage to determine if the terminal is connected to VSSA_USB with a resistance less than 10 O or greater than 100 kO. The termina l
should be connected to ground for USB host operation or open-circuit for USB peripher a l  o p e r a t i o n ,  a n d  s h o u l d  n e v e r  b e  c o n n e c t e d  t o
a n y  e x t e r n a l  v o l t a g e  s o u r c e .

KEEP PULLDOWN UNTIL CONFIRMED
DISPLAY DOESN'T NEED IT.

CHANGE TO SCHOTTKY DIODE?
BUT DON'T WANT HIGH LEAKAGE.
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AM335X
15mm x 15mm Package

[SPI0_SCLK/UART2_RXD/I2C2_SDA/EHRPWM0A/PR1_UART0_CTS_N/PR1_EDIO_SOF/EMU2/GPIO0_2]
[SPI0_D0/UART2_TXD/I2C2_SCL/EHRPWM0B/PR1_UART0_RTS_N/PR1_EDIO_LATCH_IN/EMU3/GPIO0_3]
[SPI0_D1/MMC1_SDWP/I2C1_SDA/EHRPWM0_TRIPZONE_INPUT/PR1_UART0_RXD/PR1_EDIO_DATA_IN0/PR1_EDIO_DATA_OUT0/GPIO0_4]
[SPI0_CS0/MMC2_SDWP/I2C1_SCL/EHRPWM0_SYNCI/PR1_UART0_TXD/PR1_EDIO_DATA_IN1/PR1_EDIO_DATA_OUT1/GPIO0_5]
[SPI0_CS1/UART3_RXD/ECAP1_IN_PWM1_OUT/MMC0_POW/XDMA_EVENT_INTR2/MMC0_SDCD/EMU4/GPIO0_6]

[UART0_TXD/SPI1_CS1/DCAN0_RX/I2C2_SCL/ECAP1_IN_PWM1_OUT/PR1_PRU1_PRU_R30_15/PR1_PRU1_PRU_R31_15/GPIO1_11]
[UART0_RXD/SPI1_CS0/DCAN0_TX/I2C2_SDA/ECAP2_IN_PWM2_OUT/PR1_PRU1_PRU_R30_14/PR1_PRU1_PRU_R31_14/GPIO1_10]
[UART0_CTSN/UART4_RXD/DCAN1_TX/I2C1_SDA/SPI1_D0/TIMER7/PR1_EDC_SYNC0_OUT/GPIO1_8]
[UART0_RTSN/UART4_TXD/DCAN1_RX/I2C1_SCL/SPI1_D1/SPI1_CS0/PR1_EDC_SYNC1_OUT/GPIO1_9]

[UART1_TXD/MMC2_SDWP/DCAN1_RX/I2C1_SCL//PR1_UART0_TXD/PR1_PRU0_PRU_R31_16/GPIO0_15]
[UART1_RXD/MMC1_SDWP/DCAN1_TX/I2C1_SDA//PR1_UART0_RXD/PR1_PRU1_PRU_R31_16/GPIO0_14]
[UART1_CTSN/TIMER6/DCAN0_TX/I2C2_SDA/SPI1_CS0/PR1_UART0_CTS_N/PR1_EDC_LATCH0_IN/GPIO0_12]
[UART1_RTSN/TIMER5/DCAN0_RX/I2C2_SCL/SPI1_CS1/PR1_UART0_RTS_N/PR1_EDC_LATCH1_IN/GPIO0_13]

[I2C0_SCL/TIMER7/UART2_RTSN/ECAP1_IN_PWM1_OUT////GPIO3_6]
[I2C0_SDA/TIMER4/UART2_CTSN/ECAP2_IN_PWM2_OUT////GPIO3_5]

[USB1_DRVVBUS///////GPIO3_13]

[USB0_DRVVBUS///////GPIO0_18]

[ECAP0_IN_PWM0_OUT/UART3_TXD/SPI1_CS1/PR1_ECAP0_ECAP_CAPIN_APWM_O/SPI1_SCLK/MMC0_SDWP/XDMA_EVENT_INTR2/GPIO0_7]

[GMII1_TXCLK/UART2_RXD/RGMII1_TCLK/MMC0_DAT7/MMC1_DAT0/UART1_DCDN/MCASP0_ACLKX/GPIO3_9]
[GMII1_TXD0/RMII1_TXD0/RGMII1_TD0/MCASP1_AXR2/MCASP1_ACLKR/EQEP0B_IN/MMC1_CLK/GPIO0_28]

[GMII1_TXD1/RMII1_TXD1/RGMII1_TD1/MCASP1_FSR/MCASP1_AXR1/EQEP0A_IN/MMC1_CMD/GPIO0_21]
[GMII1_TXD2/DCAN0_RX/RGMII1_TD2/UART4_TXD/MCASP1_AXR0/MMC2_DAT2/MCASP0_AHCLKX/GPIO0_17]

[GMII1_TXD3/DCAN0_TX/RGMII1_TD3/UART4_RXD/MCASP1_FSX/MMC2_DAT1/MCASP0_FSR/GPIO0_16]
[GMII1_TXEN/RMII1_TXEN/RGMII1_TCTL/TIMER4/MCASP1_AXR0/EQEP0_INDEX/MMC2_CMD/GPIO3_3]
[GMII1_CRS/RMII1_CRS_DV/SPI1_D0/I2C1_SDA/MCASP1_ACLKX/UART5_CTSN/UART2_RXD/GPIO3_1]

[GMII1_COL/RMII2_REFCLK/SPI1_SCLK/UART5_RXD/MCASP1_AXR2/MMC2_DAT3/MCASP0_AXR2/GPIO3_0]

[GMII1_RXCLK/UART2_TXD/RGMII1_RCLK/MMC0_DAT6/MMC1_DAT1/UART1_DSRN/MCASP0_FSX/GPIO3_10]
[GMII1_RXD0/RMII1_RXD0/RGMII1_RD0/MCASP1_AHCLKX/MCASP1_AHCLKR/MCASP1_ACLKR/MCASP0_AXR3/GPIO2_21]

[GMII1_RXD1/RMII1_RXD1/RGMII1_RD1/MCASP1_AXR3/MCASP1_FSR/EQEP0_STROBE/MMC2_CLK/GPIO2_20]
[GMII1_RXD2/UART3_TXD/RGMII1_RD2/MMC0_DAT4/MMC1_DAT3/UART1_RIN/MCASP0_AXR1/GPIO2_19]
[GMII1_RXD3/UART3_RXD/RGMII1_RD3/MMC0_DAT5/MMC1_DAT2/UART1_DTRN/MCASP0_AXR0/GPIO2_18]

[GMII1_RXERR/RMII1_RXERR/SPI1_D1/I2C1_SCL/MCASP1_FSX/UART5_RTSN/UART2_TXD/GPIO3_2]
[GMII1_RXDV/LCD_MEMORY_CLK/RGMII1_RCTL/UART5_TXD/MCASP1_ACLKX/MMC2_DAT0/MCASP0_ACLKR/GPIO3_4]

[RMII1_REFCLK/XDMA_EVENT_INTR2/SPI1_CS0/UART5_TXD/MCASP1_AXR3/MMC0_POW/MCASP1_AHCLKX/GPIO0_29]
[MDIO_CLK/TIMER5/UART5_TXD/UART3_RTSN/MMC0_SDWP/MMC1_CLK/MMC2_CLK/GPIO0_1]

[MDIO_DATA/TIMER6/UART5_RXD/UART3_CTSN/MMC0_SDCD/MMC1_CMD/MMC2_CMD/GPIO0_0]

[LCD_DATA0/GPMC_A0/PR1_MII_MT0_CLK/EHRPWM2A//PR1_PRU1_PRU_R30_0/PR1_PRU1_PRU_R31_0/GPIO2_6]
[LCD_DATA1/GPMC_A1/PR1_MII0_TXEN/EHRPWM2B//PR1_PRU1_PRU_R30_1/PR1_PRU1_PRU_R31_1/GPIO2_7]

[LCD_DATA2/GPMC_A2/PR1_MII0_TXD3/EHRPWM2_TRIPZONE_INPUT//PR1_PRU1_PRU_R30_2/PR1_PRU1_PRU_R31_2/GPIO2_8]
[LCD_DATA3/GPMC_A3/PR1_MII0_TXD2/EHRPWM2_SYNCI_O//PR1_PRU1_PRU_R30_3/PR1_PRU1_PRU_R31_3/GPIO2_9]

[LCD_DATA4/GPMC_A4/PR1_MII0_TXD1/EQEP2A_IN//PR1_PRU1_PRU_R30_4/PR1_PRU1_PRU_R31_4/GPIO2_10]
[LCD_DATA5/GPMC_A5/PR1_MII0_TXD0/EQEP2B_IN//PR1_PRU1_PRU_R30_5/PR1_PRU1_PRU_R31_5/GPIO2_11]

[LCD_DATA6/GPMC_A6/PR1_EDIO_DATA_IN6/EQEP2_INDEX/PR1_EDIO_DATA_OUT6/PR1_PRU1_PRU_R30_6/PR1_PRU1_PRU_R31_6/GPIO2_12]
[LCD_DATA7/GPMC_A7/PR1_EDIO_DATA_IN7/EQEP2_STROBE/PR1_EDIO_DATA_OUT7/PR1_PRU1_PRU_R30_7/PR1_PRU1_PRU_R31_7/GPIO2_13]

[LCD_DATA8/GPMC_A12/EHRPWM1_TRIPZONE_INPUT/MCASP0_ACLKX/UART5_TXD/PR1_MII0_RXD3/UART2_CTSN/GPIO2_14]
[LCD_DATA9/GPMC_A13/EHRPWM1_SYNCO/MCASP0_FSX/UART5_RXD/PR1_MII0_RXD2/UART2_RTSN/GPIO2_15]

[LCD_DATA10/GPMC_A14/EHRPWM1A/MCASP0_AXR0//PR1_MII0_RXD1/UART3_CTSN/GPIO2_16]
[LCD_DATA11/GPMC_A15/EHRPWM1B/MCASP0_AHCLKR/MCASP0_AXR2/PR1_MII0_RXD0/UART3_RTSN/GPIO2_17]

[LCD_DATA12/GPMC_A16/EQEP1A_IN/MCASP0_ACLKR/MCASP0_AXR2/PR1_MII0_RXLINK/UART4_CTSN/GPIO0_8]
[LCD_DATA13/GPMC_A17/EQEP1B_IN/MCASP0_FSR/MCASP0_AXR3/PR1_MII0_RXER/UART4_RTSN/GPIO0_9]

[LCD_DATA14/GPMC_A18/EQEP1_INDEX/MCASP0_AXR1/UART5_RXD/PR1_MII_MR0_CLK/UART5_CTSN/GPIO0_10]
[LCD_DATA15/GPMC_A19/EQEP1_STROBE/MCASP0_AHCLKX/MCASP0_AXR3/PR1_MII0_RXDV/UART5_RTSN/GPIO0_11]

[LCD_PCLK/GPMC_A10/PR1_MII0_CRS/PR1_EDIO_DATA_IN4/PR1_EDIO_DATA_OUT4/PR1_PRU1_PRU_R30_10/PR1_PRU1_PRU_R31_10/GPIO2_24]
[LCD_VSYNC/GPMC_A8//PR1_EDIO_DATA_IN2/PR1_EDIO_DATA_OUT2/PR1_PRU1_PRU_R30_8/PR1_PRU1_PRU_R31_8/GPIO2_22]
[LCD_HSYNC/GPMC_A9//PR1_EDIO_DATA_IN3/PR1_EDIO_DATA_OUT3/PR1_PRU1_PRU_R30_9/PR1_PRU1_PRU_R31_9/GPIO2_23]

[LCD_AC_BIAS_EN/GPMC_A11/PR1_MII1_CRS/PR1_EDIO_DATA_IN5/PR1_EDIO_DATA_OUT5/PR1_PRU1_PRU_R30_11/PR1_PRU1_PRU_R31_11/GPIO2_25]

[MCASP0_AHCLKX/EQEP0_STROBE/MCASP0_AXR3/MCASP1_AXR1/EMU4/PR1_PRU0_PRU_R30_7/PR1_PRU0_PRU_R31_7/GPIO3_21]
[MCASP0_ACLKX/EHRPWM0A//SPI1_SCLK/MMC0_SDCD/PR1_PRU0_PRU_R30_0/PR1_PRU0_PRU_R31_0/GPIO3_14]

[MCASP0_FSX/EHRPWM0B//SPI1_D0/MMC1_SDCD/PR1_PRU0_PRU_R30_1/PR1_PRU0_PRU_R31_1/GPIO3_15]
[MCASP0_AXR0/EHRPWM0_TRIPZONE_INPUT//SPI1_D1/MMC2_SDCD/PR1_PRU0_PRU_R30_2/PR1_PRU0_PRU_R31_2/GPIO3_16]

[MCASP0_AHCLKR/EHRPWM0_SYNCI_O/MCASP0_AXR2/SPI1_CS0/ECAP2_IN_PWM2_OUT/PR1_PRU0_PRU_R30_3/PR1_PRU0_PRU_R31_3/GPIO3_17]
[MCASP0_ACLKR/EQEP0A_IN/MCASP0_AXR2/MCASP1_ACLKX/MMC0_SDWP/PR1_PRU0_PRU_R30_4/PR1_PRU0_PRU_R31_4/GPIO3_18]

[MCASP0_FSR/EQEP0B_IN/MCASP0_AXR3/MCASP1_FSX/EMU2/PR1_PRU0_PRU_R30_5/PR1_PRU0_PRU_R31_5/GPIO3_19]
[MCASP0_AXR1/EQEP0_INDEX//MCASP1_AXR0/EMU3/PR1_PRU0_PRU_R30_6/PR1_PRU0_PRU_R31_6/GPIO3_20]
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DDR3 HAS ON-DIE CAPACITORS, GETS .1uF CAPS ON BOARD.
THESE ARE 0201 SIZE.

CONNECTIONS FOR UNUSED RTC PER
http://processors.wiki.ti.com/index.php/AM335x_Schematic_Checklist

VDDSHV4 IS THE VOLTAGE DOMAIN FOR GPIO ON THESE PINS IN ZCZ PACKAGE:  F17,F18,G15,G16,G17,G18  (MMC CARD INTERFACE SIGNALS)

V

O

A

18

1

A V

1

18

C184 AND C185 ARE 0402 PATTERN BECAUSE
THIS ALLOWS THEM TO GO UNDER THE IC.
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Power Management IC

POWER SUPPLY +5V

POWER INPUT
 +12V NOMINAL, 67V MAX.

INT1=OUTPUT

TMDSSK3358 HAS PULLUP.  CONFIGURABLE GPIO DEFAULT INT PULLDOWN.
DATA SHEET SAYS NOT USED = FLOATING.

VDDIO=INPUT
DIGITAL IO SUPPLY

HDS SAYS WE WILL SEND POWER
GOOD SIGNAL TO PROCESSOR.  
THIS IS THE nRESPWRON SIGNAL,
WHICH RESETS THE PROCESSOR WHEN
LOW.

HDS SAYS WE WILL USE RESET CKT AND A GPIO PIN AS A WATCHDOG TIMER.

3.3V LDO
CAN THE TPS65910 HANDLE THIS POWER REQ?

1500mA MAX

"The TPS65910AA1 device is to support the AM335x processor with DDR2.
TPS65910A3A1 and TPS65910A31A1 devices are to support the AM335x processor with DDR3"
looks like you can get the TPS65910A with VIO set to 1.5V out
different P/N

Backup battery input (short to
VCC5 if No not used, per data
sheet)

R550 POSSIBLY DNI.

3.3V 300mA
3.3V 300mA

1.1V 1.5A
=1.65W

1.2V 1.5A
= 1.8W

1.8V tbdmA

1.5V 1A
=1.5W

1.8V 150mA

1.8V 300mA

1.8V 50mA

ADDRESS 0X12 SMART REFLEX
        0X2D CONTROL.

TPS65910 Power Supply  AM335x Power Rail  Voltage  
VAUX2 (300mA)  VDDSHV1, 3, 5,6 (500mA)  3.3V (rails that are 3.3V)  
VDIG1 (300mA)  VDDSHV1, 3, 5, 6 (500mA)  1.8V (rails that are 1.8V)  
VMMC (300mA)  VDDSHV4 (60mA) & VDDSHV2  1.8V/3.3V  
VDD2 SMPS (1500mA)  VDD_CORE (1000mA)  1.1V  
VDD1 SMPS (1500mA)  VDD_MPU (1500mA)  1.2V  
No supply needed  VDD_RTC  1.1V  
VRTC  VDDS_RTC (10mA)  1.8V  
VIO_SMPS (1000mA)  VDDS_DDR (200mA)  1.8V (or 1.5V for DDR3)  
VIO_SMPS (1000mA)  VREFSSTL (10mA)  0.9V or 0.75V  
VDAC (150mA)  VDDS (100mA)  1.8V  
VDIG2 (300mA)  VDDS_SRAM_CORE_BG 
(40mA)||1.8V 
 
VDIG2 (300mA)  VDDS_SRAM_MPU_BB (40mA)  1.8V  
VDIG2 (300mA)  VDDS_PLL_DDR (25mA)  1.8V  
VDIG2 (300mA)  VDDS_PLL_CORE_LCD (25mA)  1.8V  
VDIG2 (300mA)  VDDS_PLL_MPU (25mA)  1.8V  
VDIG2 (300mA)  VDDS_OSC (10mA)  1.8V  
VAUX1 (300mA)  VDDA1P8V_USB0/1 (50mA)  1.8V  
VAUX33 (150mA)  VDDA3P3V_USB0/1 (10mA)  3.3V  
VAUX33 (150mA)  USB_VBUS0/1  3.3V  
VPLL (50mA)  VDDA_ADC  1.8V  
VDD3 SMPS (100mA)  Not Used  -  
VIO_SMPS (1000mA)  DDR2 SDRAM (320mA)  1.8V  

Table 3: AM335x Power supplies from TPS65910A 

INPUT DEFAULT INTERNAL PULLUP

INPUT DEFAULT INTERNAL PULLDOWN

INPUT DEFAULT INTERNAL PULLDOWN

INPUT DEFAULT INTERNAL PULLDOWN

INPUT DEFAULT INTERNAL PULLDOWN

LEVEL IS VDDIO IS 3.3V

DNI

1.8V 300mA
1.8V 300mA

3.3V 150mA

SW3 IS A 100mA 5V BOOST CONVERTER.
NOT USED.

1

O

12

13

24

25 36

37

48
PMICSR_I2C_SCL

PMIC_SLEEP

PMIC_I2C_SCL
PMIC_I2C_SDA

PWR_SMPS1 PWR_VDD1_SMPS

PWR_SMPS2

PWR_SWIO

PWR_VAUX2

PWR_VPLL
PWR_VDAC

PWR_VAUX1

PWR_VDDIO
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PMIC_RESETOUTn
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DGNDDGNDDGND
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DGND
DGND DGND
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DGND DGND
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+12V
+5V
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PMIC_RESETOUTn2

AM335X_I2C0_SDA3,7,8
AM335X_I2C0_SCL3,7,8 PWR_SMPS1_FB 4

VDDS_DDR 4,7

VAUX2_3.3V2,3,4,5,6,7,8,9,10

VDIG1_1.8V 4

VMMC_3.3V 4,7

VDD_CORE_1.1V 4

VDD_MPU_1.2V 4

VDDS_1.8V4

VDIG2_1.8V 4

VAUX1_1.8V4
VAUX33_3.3V 4

VPLL_1.8V9

VAUX2_3.3V 2,3,4,5,6,7,8,9,10
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JTAG ConnectorUser LED's

User Reset/Interrupt Switches

PROD DNI

MOLEX MINI-
FIT JR   VERTICAL  TIN

Current limited 5V source
50mA max
ALL DNI

Input lines shall have pull-up
resistors.
Output lines shall be capable of
sinking 50mA of current and
switching 12V.

1

2
RATINGS
80V, 500mA
min Hfe = 100
SOT23

1

2

3

1

2

3

1

2

3

1

2

3

ESD PROTECTION 3.0pF 15KV
ADD TO I/O'S IF NECESSARY

YELLOW LED
 

GREEN LED

PROD DNI

KEY SWITCH BATTERY VOLTAGE MONITOR
1.8V OUT = FULL SCALE
OCCURS AT 73.9V IN.

CHARGER BATTERY VOLTAGE MONITOR
1.8V OUT = FULL SCALE
OCCURS AT 73.9V IN.

AMP PULLS UP TO (VCC-1.5V) MIN.
AMP PULLS DOWN TO .02V MAX IF RLOAD<10K.
.02V CORRESPONDS TO .8V MEASURED.
MIN VCC = 3V.

DNI
DNI

DNI

DNI DNI

DNI

DNI

DNI

DNI

PROD DNI

LSD_2 MAY NOT BE POPULATED.
 IT CONFLICTS WITH PIN J7-7
ON BASE UI BOARD.

DIODE D4 AND RESISTOR D4
SHARE A FOOTPRINT.
DIODE D4 DNI.

TRSTn

EMU3

RTCK
TCK

JTAG_TDO

JTAG_TMS

EMU4
EMU2

EMU_RSTn

JTAG_TDI

JTAG_EMU1JTAG_EMU0

JTAG_TRSTn

SYS_WARMRESETn

JTAG_TCK

PB_INTERRUPT

FLYBACK_NOT USED
LSD_OUT_1
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POWER_IN
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JTAG_EMU1 2

JTAG_TRSTn 2

SYS_RESETn2,10

AM335x_EXTINTn 2

RESET_BUTTON 2,10

AM335X_GPIO_242

AM335X_GPIO_232

KEYSWITCH_PWR 6

CHARGER_PWR 6

LSD_03

LSD_13

LSD_23

DIGITAL_IN_1 2

DIGITAL_IN_2 2

DIGITAL_IN_0 2

5V_CLAMP_18
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NAND Memory

ID Memory
256Kb

DDR3 SDRAM

DDR3 DECAPS

THIS SIGNAL ALLOWS
DYNAMIC USE OF ODT. 
THE PROCESSOR CAN
TURN IT ON AND OFF.

MIGRATION PATH
IS FROM MT41J128M16JT-125   2Gb  $5.
TO MT41K256M16HA-125:E     4 Gb  $7.
HA AND JT PACKAGES ARE COMPATIBLE.

3.3V TSOP-48
STATUS=PRODUCTION

DDRAM ROUTING REQUIREMENTS:
-MATCH TRACE LENGTHS +/-50 MILS.
-MATCH CK AND CK# TRACE LENGTHS +/-20 MILS.
-EQUAL NUMBER OF VIAS ON ALL TRACES
-USE GND STITCHING VIAS NEAR SIGNAL VIAS. 
-TRACES AS SHORT AS POSSIBLE. 
-ROUTE DATA LINES SIMILARLY, ADDRESS LINES SIMILARLY.
-SIGNALS ON ONLY LAYERS 1 AND 3 IF POSSIBLE.
-DDR_VREF IS 25 MILS WIDE WITH 20 MILS CLEARANCE TO OTHER
TRACES.
-SIGNALS ARE 4 MILS WIDE
-SIGNAL SPACING 8 MILS BETWEEN CENTERS, MINIMUM.  12 MILS
NOMINAL. 20 MILS ON CK AND CK#.
-ADD EXTRA SPACE BETWEEN DATA SIGNALS AND ADRS, CONTROL
SIGNALS.
-DON'T SHARE VIAS BETWEEN VSS AND VSSQ, VDD AND VDDQ.

1,000,000 WRITE RATING.
The first 4 bits of the Slave address are
set to 1010, for normal Read/Write operations (Figure 3).
The next 3 bits, A2, A1 and A0, select one of 8 possible Slave
devices. The last bit, R/W, specifies whether a Read (1) or
Write (0) operation is to be performed.

ADDRESS 0X50 (A0,A1).

MICRO SD Connector

include a 22ohm series resistor on MMCx_CLK (as close to the pro c e s s o r  a s  p o s s i b l e ) .  T h i s
signal is used as an input on read transactions and the resistor w i l l  e l i m i n a t e  p o s s i b l e
signal reflections on the si g n a l  w h i c h  c a n  c a u s e  f a l s e  c l o c k  t r a n s i t i o n s .  
this also requires you to set RXACTIVE=1 in the pinmux co n f i g u r a t i o n  f o r  t h e  M M C _ C L K  s i g n a l .  
when connecting to a card cage, include 10K pullups on all data signals. Thes e  p u l l u p s  a r e
not needed for embedded device  c o n n e c t i o n s ,  s u c h  a s  e M M C  m e m o r y  d e v i c e s .  

RESISTOR ON MMC_CLK SHOULD BE 22 OHMS.
AS CLOSE TO PROCESSOR AS POSSIBLE.

BALANCED CAPACITORS ON
DDR_VREF PER MICRON AP NOTE
TN4611.

0.75V

WP INTERNAL PULLDOWN

DNI

DDR3 MEMORY DESIGN TAKEN FROM BEAGLE BONE BLACK BOARD.

BITS SCRAMBLED
FROM TI REFERENCE 
BOARD.  BEAGLE
BOARD NOT SCRAMBLED.
THIS APPEARS TO BE OK. A15/ pin M7 not used on MT41J128M16

DROP-IN SUBSTITUTES:
MICRON MT41J128M16JT-125:K
MICRON MT41K128M16JT-125AAT:K
MICRON MT41K128M16JT-125AIT:K
MICRON MT41K128M16JT-125XIT:K
MICRON MT41K128M16JT-107:K
MICRON MT41K128M16JT-107G:K
ISSI IS43TR16128B-125KBL
WINBOND

DNI

DNI

DNI

NAND_WEn
NAND_ADVN_ALE

NAND_OEn

NAND_WPn

NAND_BE0n_CLE

NAND_CSn
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NAND_D3
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DDR_CLKn
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DDR_RASN

DDR_CLK

DDR_CSN0 DDR_A3

DDR_A1
DDR_A0

DDR_A4

DDR_A9
DDR_A8

DDR_A2

DDR_A6
DDR_A5

DDR_A10

DDR_A14
DDR_A13

DDR_A7

DDR_A12
DDR_A11

DDR_A[15..0]

DDR_D7
DDR_D5
DDR_D6

DDR_D4
DDR_D0

DDR_D1

DDR_D3

DDR_D2

DDR_D12
DDR_D14
DDR_D8

DDR_D13
DDR_D10

DDR_D9

DDR_D15

DDR_D11

DDR_RESETn

MMC_CD

DDR_VREF

DDR_BA2
DDR_BA1
DDR_BA0

DDR_BA[2..0]DDR_A15

DGND

VDDSHV1VDDSHV1VDDSHV1VDDSHV1

DGND

DGND

DGND

DGND

VDDSHV1

VDDSHV6
VDDSHV6

DGND
DGND

DGND

DGND

DGND

DGND

DGND DGNDDGND

DGND DGND DGND DGND DGND

DGND DGND

VDDSHV6

VDDSHV4

VDDSHV4

DGND

DGND

DGNDDGND

DGND

DGND

DGND DGND DGND DGND DGND DGND DGND DGND

DGNDDGND

AM335X_GPMC_CS0n2

AM335X_GPMC_WEn2
AM335X_GPMC_ADVn_ALE2

AM335X_GPMC_OEn_REn2

AM335X_GPMC_BE0n_CLE2

AM335X_GPMC_WAIT2

AM335X_GPMC_WPn2
AM335X_GPMC_AD0 2
AM335X_GPMC_AD1 2
AM335X_GPMC_AD2 2
AM335X_GPMC_AD3 2

AM335X_GPMC_AD4 2
AM335X_GPMC_AD5 2
AM335X_GPMC_AD6 2
AM335X_GPMC_AD7 2

AM335X_I2C0_SDA3,5,8
AM335X_I2C0_SCL3,5,8

DDR_ODT 2

DDR_DQSN02
DDR_DQS02

DDR_DQM02
DDR_DQM12

DDR_DQS12
DDR_DQSN12

DDR_CLKn2
DDR_CLK2

DDR_CASn2
DDR_RASn2
DDR_CSn2

DDR_CKE2

DDR_WEn2

DDR_BA[2..0] 2

DDR_A[15..0] 2

DDR_RESETn2

DDR_D[15..0]2

VDDS_DDR4,5,7

VDDS_DDR4,5,7

VDDS_DDR 4,5,7

VDDS_DDR4,5,7

AM335X_MMC_CLK2

AM335X_MMC_D12
AM335X_MMC_D02

AM335X_MMC_CMD2
AM335X_MMC_D32
AM335X_MMC_D22

SD_CARD_DETECT 3

DDR_VREF 2

VAUX2_3.3V2,3,4,5,6,7,8,9,10

VAUX2_3.3V 2,3,4,5,6,7,8,9,10

VMMC_3.3V4,5
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6
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Current limited 5V source
50mA limit.

TTL LEVEL INPUT

NOT POPULATED

To make a tranceiver endpoint,
simply populate the 62 Ohm
resistors

Note:
CAN INTERFACE

ELECTROSTATIC DISCHARGE PROTECTION
over operating free-air temperature range 
PARAMETER TEST CONDITIONS VALUE
IEC Contact Discharge IEC 61000-4-2 Bus terminals vs GND ±6 kV
Human Body Model JEDEC Standard 22,Test Method A114-C.01  Bus terminals vs GND ±8 kV 
                                                          All pins ±4 kV
Field-Induced-Charged Device Model JEDEC Standard 22,Test Method C101 All pins ±1.5 kV 
Machine Model ANSI/ESDS5.2-1996 ±200 V

DNI
FOR
PRODUCTION

DEBUG PORT

A JST PH SERIES SMT CONNECTOR
2MM PITCH STRAIGHT UP HEADER

RS-232 SERIAL PORT

ESD PROTECTION 1.5pF 15KV

This is the text from another part in the Stellaris family that supports both Device and Host (OTG) 
http://www.ti.com/lit/ds/symlink/lm3s9b96.pdf page 978.  With USB 
device only parts, TI assumes the device will be Bus powered and not self-powered. 
 It looks like almost all the pins are 5V tolerant so we shouldn’t have to level shift.

“When used in OTG mode, USB0VBUS and USB0ID do not require any configuration as they
are dedicated pins for the USB controller and directly connect to the USB connector's VBUS
and ID signals. If the USB controller is used as either a dedicated Host or Device, the
DEVMODOTG and DEVMOD bits in the USB General-Purpose Control and Status
(USBGPCS) register can be used to connect the USB0VBUS and USB0ID inputs to fixed
levels internally, freeing the PB0 and PB1 pins for GPIO use. For proper self-powered Device
operation, the VBUS value must still be monitored to assure that if the Host removes VBUS,
the self-powered Device disables the D+/D- pull-up resistors. This function can be
accomplished by connecting a standard GPIO to VBUS.”

JST PH CONNECTOR VERTICAL SMT

MOLEX
MINI-FIT JR. VERTICAL
MATCHES I-DRIVE

Serial_out shall be used for transfer of data from the controller (IDRIVE) to the programmer.  Pin 4.
Serial_in shall be used for transfer of data from the programmer to the controller (IDRIVE).  Pin 3.
one start bit (logic 0), 8 data bits, one parity bit and two stop bits (logic 1).
Even parity.  Baud rate 19200 ± 2.5% bits per second.

OPTIONAL BAIL POSITION SENSOR.

PROPEL INTERFACE

USB ROUTING RULES:
Place the USB PHY and major components on the un-routed board first. For more details, see
Section 2.2.3.
• Route the high-speed clock and high-speed USB differential signals with minimum trace lengths.
• Route the high-speed USB signals on the plane closest to the ground plane, whenever possible.
• Route the high-speed USB signals using a minimum of vias and corners. This reduces signal
reflections and impedance changes.
• When it becomes necessary to turn 90°, use two 45° turns or an arc instead of making a single 90°
turn. This reduces reflections on the signal traces by minimizing impedance discontinuities.
• Do not route USB traces under or near crystals, oscillators, clock signal generators, switching
regulators, mounting holes, magnetic devices or IC’s that use or duplicate clock signals.
• Avoid stubs on the high-speed USB signals because they cause signal reflections. If a stub is
unavoidable, then the stub should be less than 200 mils.
• Route all high-speed USB signal traces over continuous planes (VCC or GND), with no interruptions.
Avoid crossing over anti-etch, commonly found with plane splits.
• Differential trace impedance is 90 Ohms ±10%.
• DP/DM traces should always be matched lengths and must be no more than 4 inches in length.
• Route DP/DM traces close together for noise rejection on differential signals, parallel to each other and
within two mils in length of each other .

DNI

0805 ZERO OHM CURRENT RATING
CONTINUOUS 2A
SHORT TERM O/L 4A

ADDRESS 0X7C

LMV358 ON VCC=5V:
       OUTPUT SWING 400mV MAX TO VCC-400mV MIN.
       INPUT RANGE 0 TO 4V MIN.

DNI

CAN+
CAN-

CAN0_TX

DEBUG_RX

DEBUG_TX

DEBUG_TX_OUT

DEBUG_RX_IN

BAIL SW/SENSOR SIGNAL OUT

BAIL SW/SENSOR GND

RX_FROM _IDRIVE
TX_TO _IDRIVE
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5V_CLAMP_1 6

5V_CLAMP_2 6
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+5V_LIMITED 6

CAN0_TX3

CAN0_RX 3

VAUX2_3.3V2,3,4,5,6,7,8,9,10

5V_CLAMP_3 6

VAUX2_3.3V2,3,4,5,6,7,8,9,10

VAUX2_3.3V2,3,4,5,6,7,8,9,10

VAUX2_3.3V2,3,4,5,6,7,8,9,10

VAUX2_3.3V2,3,4,5,6,7,8,9,10

AM335X_I2C0_SDA3,5,7
AM335X_I2C0_SCL3,5,7

5V_CLAMP_4 6
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TOUCHPANEL INTERFACE
CONNECTOR DNI

Boot Configuration The boot sequence shall be configurable
between two sequences.
1 USB, 2 NAND, 3 SPI, 4 MMC0 (micro SD)
[NOTE: SPI is not used]
1 EMAC1, 2 MMC0, 3 XIP, 4 NAND
This may be achieved by placing DIP
switches or jumper pins that allow
SYSBOOT[3:2] to be pulled either high or
low.
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BackLight Driver

LED Backlight pwr 
   HDA500-GH 40mA @ 23V typical
   HDA700L-GH 260mA @ 9.9V typ

Touch Screen Interface

40 pin 0.5mm pitch
ZIF connector
TOP CONTACT
FOR HDA500-GH

DCLK

J3 INSTALLED
 = SYSBOOT2 HIGH.
 =BOOT FROM USB

LCD DRAWS 250mA MAX OF 3.3V.
V3_3D COMES FROM LDO PAGE 5

SLOW START:
LOW = OFF.

COULD USE 10uH INDUCTOR SUMIDA CDRH4D22/HP

DISSIPATES
.016W

DISSIPATES
 .05W EACH

ground sets
switching
frequency to
600KHz.

threshold depends on voltage of SS pin.
default threshold 1.229V 

ILED= Iss x RA/RB
Iss = 5uA TYP
=40mA (LOW)
=300mA (HIGH)

RA RB

The backlight brightness shall
be controllable from the
processor via a PWM signal. 
R204 SETS BACKLIGHT BRIGHTNESS
RANGE. MAY NEED ADJUSTMENT.

HIGH DUTY CYCLE = DIM BACKLITE.

TPS61080/1 can also be configured for constant
current output, as shown in the typical
applications. In this
configuration, a current sense resistor is
connected to FB pin for output current
regulation. In order to reduce
power loss on the sense resistor, FB pin
reference voltage can be lowered by connecting
a resistor to the SS pin
The new reference voltage is simply the
resistor value times the SS pin bias current.
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PUT C36 NEAR U4.
PUT C236 NEAR J6.

ESD PROTECTION 1.5pF 15KV

DNI

DNIDNI DNI DNI

SYSBOOT8AM335X_LCD_DATA8 SYSBOOT15 AM335X_LCD_DATA15
SYSBOOT9AM335X_LCD_DATA9
SYSBOOT10AM335X_LCD_DATA10
SYSBOOT11AM335X_LCD_DATA11 SYSBOOT12 AM335X_LCD_DATA12

SYSBOOT13 AM335X_LCD_DATA13
SYSBOOT14 AM335X_LCD_DATA14

SYSBOOT0AM335X_LCD_DATA0

SYSBOOT7 AM335X_LCD_DATA7

SYSBOOT1AM335X_LCD_DATA1
SYSBOOT2AM335X_LCD_DATA2
SYSBOOT3AM335X_LCD_DATA3

SYSBOOT4 AM335X_LCD_DATA4
SYSBOOT5 AM335X_LCD_DATA5
SYSBOOT6 AM335X_LCD_DATA6

LED+

LED-

BKLT_SW
BKLT_L

SS

CBR4
CBR3
CBR2
CBR1
CBR0

CBG2
CBG1
CBG0
CBR7
CBR6
CBR5

CBG3

CBG6
CBG5
CBG4

CBB2
CBB1
CBB0
CBG7

CBB7
CBB6
CBB5
CBB4
CBB3

CHSYNC

CCLK
DISEN

CVSYNC
CDENAM335X_LCD_AC_BIAS_EN

AM335X_LCD_HSYNC
AM335X_LCD_VSYNC

AM335X_LCD_PCLK
AM335X_LCD_DISEN

AM335X_LCD_DATA[23..0]

CBB0

CBB5
CBB4
CBB3
CBB2
CBB1

CBB7
CBB6AM335X_LCD_DATA14

AM335X_LCD_DATA12
AM335X_LCD_DATA11
AM335X_LCD_DATA17
AM335X_LCD_DATA20
AM335X_LCD_DATA23

AM335X_LCD_DATA15

AM335X_LCD_DATA13

CBG1
CBG0

CBG6
CBG5
CBG4
CBG3
CBG2

CBG7

CBR2
CBR1
CBR0

CBR7
CBR6
CBR5
CBR4
CBR3

LED+
LED-

AM335X_LCD_DATA19
AM335X_LCD_DATA5

AM335X_LCD_DATA22

AM335X_LCD_DATA7

AM335X_LCD_DATA9
AM335X_LCD_DATA8

AM335X_LCD_DATA10

AM335X_LCD_DATA6

AM335X_LCD_DATA21

AM335X_LCD_DATA3
AM335X_LCD_DATA2

AM335X_LCD_DATA4

AM335X_LCD_DATA0
AM335X_LCD_DATA16

AM335X_LCD_DATA1

AM335X_LCD_DATA18

DISEN

CDEN
CVSYNC
CHSYNC

CCLK

TOUCH_XRIGHT

TOUCH_YBOTTOM

TOUCH_YTOP

TOUCH_XLEFT

1.5V_TVS

AM335X_XLeft
AM335X_YUp

AM335X_YDown
AM335X_XRight

DGND DGND

VDDSHV6

DGND

VDDSHV6

DGNDDGND

DGND

DGND

DGND

DGNDDGND

DGND

DGND DGND

+5V

DGND DGND

DGND

V3_3D

DGND

DGND

DGND

DGND

DGND

+5V

DGND

DGNDDGNDDGND DGNDDGNDDGNDDGND

AM335X_LCD_DATA[23..0]2,3

AM335X_LCD_AC_BIAS_EN3

AM335X_LCD_HSYNC3
AM335X_LCD_VSYNC3

AM335X_LCD_PCLK3
AM335X_LCD_DISEN3

AM335X_YUp3
AM335X_XLeft3

AM335X_YDown3
AM335X_XRight3

LCD_BACKLIGHT_HI3

LED-9
LED+9

LED+ 9

LED- 9
LCD_BACKLIGHT_PWM3

VAUX2_3.3V2,3,4,5,6,7,8,10

LCD_BACKLIGHT_ENBL3

VPLL_1.8V5
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PHYAD1 PHYAD0RMISELMODE0PHYAD0 MODE1MODE2

ACTIVE WHEN LINK PRESENT.
BLINKS OFF DURING ACTIVITY.
ACTIVE WHEN AT 100MB

ESD_RING

ETHERNET
CONNECTOR

VDDCR IS FOR CORE POWER, SUPPLIED BY ON-CHIP
REGULATOR.  1.2V  CAPS PER MICROCHIP DATASHEET.

Ethernet
no series resistors are required for MII signals. 
PER http://processors.wiki.ti.com/index.php/AM335x_Schematic_Checklist

V3_3D COMES FROM LDO PAGE 5
MAX CURRENT CONSUMPTION 54mA.

DNI

DNI

DNIDNIDNIDNI

DNI

DNI DNIDNI

DNIDNIDNIDNI

LED1 (Green)  =  LINK/ACT

LED2 (Yellow) =  SPEED

LED2

LED1

ALL PARTS THIS PAGE DNI FOR P2 AND PRODUCTION EXCEPT C96, C105, C106

RXCLK/PHYAD1

RXD3/PHYAD2

COL/CRS_DV/MODE2

RXER/PHYAD0

RXD1/MODE1

RXD0/MODE0

TCT_RCT

RXP

PHY_VDDCR

RBIAS

RXD1/MODE1

RXER/PHYAD0

PHY_XTAL2

RXD0/MODE0

VDD_PHYA

PHYX

PHY_XTAL1

CRS_DV/MODE2

RXCLK/PHYAD1

RXD2/RMIISEL
RXD3/PHYAD2

TXCLK

COL/CRS_DV/MODE2

RXDV

RXD2/RMIISEL

RXN

TXP
TXN

ETH_RESETn

LED2

DGND

DGND DGND

DGND

DGND DGND

DGND

DGND
DGND

DGND

DGND

DGND

DGND

DGNDDGND DGNDDGND

DGND

DGND

VDDSHV6

VDDSHV6

DGND

VDDSHV5

V3_3D

V3_3D

DGND

AM335X_GMII1_TXCLK3

AM335X_GMII1_TXD03
AM335X_GMII1_TXD13
AM335X_GMII1_TXD23
AM335X_GMII1_TXD33

AM335X_GMII1_TXEN3

AM335X_GMII1_RXCLK3

AM335X_GMII1_RXD03
AM335X_GMII1_RXD13
AM335X_GMII1_RXD23
AM335X_GMII1_RXD33

AM335X_GMII1_RXDV3

AM335X_GMII1_REFCLK3

AM335X_GMII1_COL3

AM335X_GMII1_MDIO_CLK3
AM335X_GMII1_MDIO_DATA3

AM335X_GMII1_CRS3

AM335X_GMII1_RXERR3

SYS_RESETn2,6

VAUX2_3.3V 2,3,4,5,6,7,8,9,10

VAUX2_3.3V2,3,4,5,6,7,8,9,10
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R40 100,1%

C104

0.022uF

R20
10K

R30
0 ohm

R35 100,1%

R38 100,1%

R28
10K

C9

15pF

R
22

49
.9FB1 150OHM800mA

1 2

C94
470pF
50V
5%

C98
0.1uF
50V

R10
10K

R3 240, 1%

R2
240, 1%

R17
10K

R26
10K

C92
18pF

XMIT

RCV

75

75 75

1000 pF 2 kV

RJ45

1

4 & 5

2

3

7 & 8

6

75

GRN

YEL

T1
Pulse J0011D01BNL

RD+
3

RXCT
5
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R
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Y1
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2
4

R8
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R31
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R123
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R7 0
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U2

LAN8710A-EZC

QFN32_5X5MM_EP3P3MM

MDIO
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MDC
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RXD3/PHYAD2
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RXD2/RMIISEL
9

RXD1/MODE1
10

RXD0/MODE0
11

RXDV
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RXCLK/PHYAD1
7

RXER/RXD4/PHYAD0
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TXCLK
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TXEN
21

TXD0
22

TXD1
23

TXD2
24

TXD3
25

COL/CRS_DV/MODE2
15
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nRST
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R29
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R16
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R33
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