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Clock

24 MHz

NC

OTG2_PWR

OTG1_ID

OTG2_OC

OTG1_OC

OTG1_PWR
SD1_VSELECT

EVK

ETH_MDIO
ETH_MDC
BKLT_PWM
SD1_RST#

I2C PU Res.

6UL UART
and Control 6UL Camera

6UL DIO

OR Gate

CTX696CT-ND = True Xtal

T10 BOOT_MODE0

U10 BOOT_MODE1

U9 CCM_PMIC_STBY_REQ

R8 ONOFF

P8 POR_B

T9 SNVS_PMIC_ON_REQ

N7 TEST_MODE

P16 CCM_CLK1_N
P17 CCM_CLK1_P

T11 RTC_XTALI

U11 RTC_XTALO

T16 XTALI

T17 XTALO

P15JTAG_MOD/SPDIF_TX

M14JTAG_TCK/SAI2_RXD
N16JTAG_TDI/SAI2_BCLK
N15JTAG_TDO/SAI2_SYNC
P14JTAG_TMS/SAI2_MCLK
N14JTAG_TRST_B/SAI2_TXD

R13 GPANAIO

K15UART1_CTS_B
J14UART1_RTS_B/SD1_CD

K16UART1_RX_DATA
K14UART1_TX_DATA

J15UART2_CTS_B/CAN2_TX
H14UART2_RTS_B/CAN2_RX

J16UART2_RX_DATA
J17UART2_TX_DATA

H15UART3_CTS_B/CAN1_TX
G14UART3_RTS_B/CAN1_RX

H16UART3_RX_DATA/UART2_RTS#
H17UART3_TX_DATA/UART2_CTS#

G16UART4_RX_DATA/I2C1_SDA
G17UART4_TX_DATA/I2C1_SCL

G13UART5_RX_DATA/I2C2_SDA
F17UART5_TX_DATA/I2C2_SCL

U6-A

MX6UL_IND_BGA289

E4CSI_DATA00
E3CSI_DATA01
E2CSI_DATA02
E1CSI_DATA03
D4CSI_DATA04
D3CSI_DATA05
D2CSI_DATA06
D1CSI_DATA07

F3CSI_HSYNC
F5CSI_MCLK/UART6_TXD
E5CSI_PIXCLK/UART6_RXD
F2CSI_VSYNC

U6-B

MX6UL_IND_BGA289

K13GPIO1_IO00/USB_OTG1_ID/I2C2_SCL
L15GPIO1_IO01/USB_OTG1_OC/I2C2_SDA

L14GPIO1_IO02/I2C1_SCL
L17GPIO1_IO03/I2C1_SDA

M16GPIO1_IO04/OTG1_PWR
M17GPIO1_IO05/SD1_VSEL

K17GPIO1_IO06/ENET_MDIO
L16GPIO1_IO07/ENET_MDC

N17GPIO1_IO08/PWM1
M15GPIO1_IO09/PWM2

R10SNVS_TAMPER0
R9SNVS_TAMPER1
P11SNVS_TAMPER2
P10SNVS_TAMPER3
P9SNVS_TAMPER4
N8SNVS_TAMPER5
N11SNVS_TAMPER6
N10SNVS_TAMPER7
N9SNVS_TAMPER8
R6SNVS_TAMPER9

U6-E

MX6UL_IND_BGA289

12 pF

1 4

2 3

Y3

XTAL_32KHZ_SMT

C73
15 pF

C74
15 pF

3

6

RN19-C
10K

C75
15 pF C76

15 pF

1

2 NC

3

4NC

Y1

24 MHz

4 VCC

2 GND

3CLK

1OE

K1
R33

1.0K

C87
10 nF

R59
2.2 Meg

D

S

G
5

3

4

Q2-B

Low Thresh

1

8

RN14-A
3.3K

2

7

RN14-B
3.3K

3

6

RN14-C
3.3K

4

5

RN14-D
3.3K

R64
1.0M

R43
10.7K

R93
20K

0.5%

D4

D3

R48
10.7K

UART3_CTS#

CAN_2_TXD

CAN_2_RXD

UART2_RXD

UART2_TXD

CONSOLE_RXD

CONSOLE_TXD

UART5_RXD

UART5_TXD

USB_OTG1_ID

GPIO_1_ADC

I2C_1_CLK

I2C_1_DAT

ETH_MDIO

ETH_MDC

SD_VSEL_1.8V

CAM_D_[0:7]

CAM_D_0

CAM_D_1

CAM_D_2

CAM_D_3

CAM_D_4

CAM_D_5

CAM_D_6

CAM_D_7

3.3V

EN_OTG1_5V

BOOT_MODE_0

LCD_PWM_ADC8

GPIO_9_ADC

AUD_TXD

AUD_MCLK

AUD_FRM

AUD_CLK

AUD_RXD

EN_ETH_PHY_PWR

6UL_RESET#

6UL_ONOFF

PMIC_STBY_REQ

PMIC_ON_REQ

CAM_HSYNC

CAM_VSYNC

CAM_MCLK

CAM_PIX_CLK

EN_SD_POWER

JTAG_FPGA_TCK

GPIO_DVFS

JTAG_FPGA_TMS

JTAG_FPGA_TDO

JTAG_FPGA_TDI

EN_FPGA_PWR

POWER_FAIL

PMIC_STBY_REQ

FPGA_CLK_P

FPGA_CLK_M

UART3_RXD

FPGA_IRQ

SPARE_1

SPARE_2

UART3_TXD

UART3_RTS#

UART4_RXD

UART4_TXD

3.3V

SILAB_TXD

OFF_BD_SPI_CS#

3.3V

FPGA_3.3V

I2C_1_CLK

I2C_1_DAT

I2C_3_CLK

I2C_3_DAT
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512 MB

6UL RAM Interface DDR3 RAM EVK has 512MB

L5 DRAM_ADDR00
H2 DRAM_ADDR01
K1 DRAM_ADDR02
M2 DRAM_ADDR03
K4 DRAM_ADDR04
L1 DRAM_ADDR05
G2 DRAM_ADDR06
H4 DRAM_ADDR07
J4 DRAM_ADDR08
L2 DRAM_ADDR09
M4 DRAM_ADDR10
K3 DRAM_ADDR11
L4 DRAM_ADDR12
H3 DRAM_ADDR13
G1 DRAM_ADDR14
K5 DRAM_ADDR15

M1 DRAM_SDBA0
H1 DRAM_SDBA1
K2 DRAM_SDBA2

N2 DRAM_CS0_B
H5 DRAM_CS1_B

M5 DRAM_RAS_B
J2 DRAM_CAS_B
J1 DRAM_SDWE_B

P1 DRAM_SDCLK0_P
P2 DRAM_SDCLK0_N

G4 DRAM_RESET
N4 DRAM_ZQPAD

T4DRAM_DATA00
U6DRAM_DATA01
T6DRAM_DATA02
U7DRAM_DATA03
U8DRAM_DATA04
T8DRAM_DATA05
T5DRAM_DATA06
U4DRAM_DATA07

P6DRAM_SDQS0_P
P7DRAM_SDQS0_N

T7DRAM_DQM0

U2DRAM_DATA08
U3DRAM_DATA09
U5DRAM_DATA10
R4DRAM_DATA11
P5DRAM_DATA12
P3DRAM_DATA13
R2DRAM_DATA14
R1DRAM_DATA15

T1DRAM_SDQS1_P
T2DRAM_SDQS1_N

T3DRAM_DQM1

N1DRAM_ODT0
F1DRAM_ODT1

M3DRAM_SDCKE0
J3DRAM_SDCKE1

U6-C

MX6UL_IND_BGA289

C174
.1 uF

C172
.1 uF

C166
.1 uF

C170
.1 uF

C177
.1 uF

C178
.1 uF

C179
.1 uF

C180
.1 uF

C181
.1 uF

C186
.1 uF

C171
.1 uF

R70
240

C167
.1 uF

C175
.1 uF

Die
Twin

N3 A0P7 A1P3 A2N2 A3P8 A4P2 A5R8 A6R2 A7T8 A8R3 A9L7 A10R7 A11N7 A12T3 A13

M2 BA0
N8 BA1
M3 BA2

J7 CKK7 CK#
K9 CKE
L2 CS#

D3 UDM

J3 RAS#
K3 CAS#
L3 WE#

B2VDD0
D9VDD1

D2VDDQ3

H1 VREF_DQ

T7 A14

H9VDDQ7

K1 ODT

E3DQ0
F7DQ1
F2DQ2
F8DQ3
H3DQ4
H8DQ5
G2DQ6
H7DQ7

C7 UDQS
B7 UDQS#

L8 ZQ

A1VDDQ0

R1VDD7

T2 RESET#

E2VSSQ4

G7VDD2

D8VSSQ3

D1VSSQ2

A8VDDQ1

B9VSSQ1

B1VSSQ0

J2
V
S
S
4

G
8

V
S
S
3

E1
V
S
S
2

B
3

V
S
S
1

A
9

V
S
S
0

K2VDD3
K8VDD4
N1VDD5

J8
V
S
S
5

M
1

V
S
S
6

M
9

V
S
S
7

P1
V
S
S
8

P9
V
S
S
9

T9
V
S
S
11

T1
V
S
S
10

M8 VREF_CA

J1 TWIN_ODT1
J9 TWIN_SDCKE1
L1 TWIN_CS1#

L9 TWIN_ZQ1

M7 A15/NC

N9VDD6

R9VDD8

D7DQ8
C3DQ9
C8DQ10
C2DQ11
A7DQ12
A2DQ13
B8DQ14
A3DQ15

F3 LDQS
G3 LDQS#

E8VSSQ5

E9VDDQ4
F1VDDQ5

F9VSSQ6

G9VSSQ8

H2VDDQ6

E7 LDM

G1VSSQ7

C1VDDQ2

C9VDDQ8

U23

RAM_DDR3_X16_96BALL_4GBIT_ITEMP

R34
1.0K

R38
1.0K

R71
240

R72
240

R40

10.7K

R41

10.7K

R42

10.7K

R58
475

C23
2.2 pF

C24
2.2 pF

RAM_1.35V

RAM_A[00:15]

RAM_D_[00:63]

RAM_D_04

RAM_D_07

RAM_D_03

RAM_D_05

RAM_D_06

RAM_D_02

RAM_DQS1_P

RAM_DQS1_M

RAM_DQM1

RAM_DQM0

RAM_DQS0_P

RAM_DQS0_M

RAM_ODT0

RAM_RESET#

RAM_BA0

RAM_BA1

RAM_BA2

RAM_CLK_P

RAM_CLK_M

RAM_CKE0

RAM_CS0#

RAM_RAS#

RAM_CAS#

RAM_WE#

RAM_A00
RAM_A01
RAM_A02
RAM_A03
RAM_A04
RAM_A05
RAM_A06
RAM_A07
RAM_A08
RAM_A09
RAM_A10
RAM_A11
RAM_A12
RAM_A13
RAM_A14 RAM_1.35V

RAM_D_01

RAM_D_00

RAM_D_08

RAM_D_09

RAM_D_10

RAM_D_11

RAM_D_12

RAM_D_13

RAM_D_14

RAM_D_15

RAM_A15

RAM_VREF

RAM_1.35V

RAM_ODT1

RAM_CKE1

RAM_CS1#

RAM_D_[00:15]

RAM_D_00

RAM_D_01

RAM_D_02

RAM_D_03

RAM_D_04

RAM_D_05

RAM_D_06

RAM_D_07

RAM_D_08

RAM_D_09

RAM_D_10

RAM_D_11

RAM_D_12

RAM_D_13

RAM_D_14

RAM_D_15

RAM_A00

RAM_A01

RAM_A02

RAM_A03

RAM_A04

RAM_A05

RAM_A06

RAM_A07

RAM_A08

RAM_A09

RAM_A10

RAM_A11

RAM_A12

RAM_A13

RAM_A14

RAM_A15

RAM_DQM0 RAM_DQS0_M

RAM_DQS0_P

RAM_DQS1_P

RAM_DQS1_M

RAM_DQM1

RAM_ODT0

RAM_ODT1

RAM_CKE0

RAM_CKE1

RAM_BA0

RAM_BA1

RAM_BA2

RAM_CS0#

RAM_CS1#

RAM_RAS#

RAM_CAS#

RAM_WE#

RAM_CLK_P

RAM_CLK_M

RAM_RESET#

RAM_RESET#

RAM_CKE0

RAM_CKE1

RAM_CLK_P

RAM_CLK_M
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Ethernet

NC

TP

NC

6UL

Out

In

In

Out

F16ENET1_RX_DATA0
E17ENET1_RX_DATA1

E16ENET1_RX_EN
D15ENET1_RX_ER

F14ENET1_TX_CLK

E15ENET1_TX_DATA0
E14ENET1_TX_DATA1
F15ENET1_TX_EN

C17ENET2_RX_DATA0/UART6_TXD

C16ENET2_RX_DATA1/UART6_RXD

B17ENET2_RX_EN/UART7_TXD

D16ENET2_RX_ER/SPI4_SS0#

D17ENET2_TX_CLK/SPI4_MISO

A15ENET2_TX_DATA0/UART7_RXD

A16ENET2_TX_DATA1/SPI4_CLK/UART8_TXD

B15ENET2_TX_EN/SPI4_MOSI/UART8_RXD

U6-D

MX6UL_IND_BGA289

FB2

600 ohm

C163
.1 uF

3VDDA_3.3V

30LED0#/NWAYEN

31LED1#/SPEED

8 XTAL_OUT

9 XTAL_IN

1GND

26NC

15 RXD1_PHY_ADD_2

14 PHY_ADD_1

13 PHY_ADD_0

16 RXD0/DUPLEX

2VDD_1.2V

18 CRS/DV/CONFIG_2

29 CONFIG_1

28 CONFIG_0

11 MDIO

12 MDC

21 INTRP/NAND_TREE#

32 RST#

19 REF_CLK/B-CAST_OFF

23 TXEN

24 TXD0

25 TXD1

27NC

20 RXER/ISO

22NC

17VDD_IO

6TXN

7TXP

4RXN

5RXP

10 R_EXT
33PAD

U25

R53
6.49K

C91
2.2uF

C151
.1 uF

C118
10 uF

C164
.1 uF

18
RN15-A

1.5K

6

3

RN15-C
1.5K

5

4

RN15-D
1.5K

VCC

GND

3

2

1

4

5

6

U34

NC7WZ14P6X_SC70

FB1

600 ohm

C150
.1 uF

3VDDA_3.3V

30LED0#/NWAYEN

31LED1#/SPEED

8 XTAL_OUT

9 XTAL_IN

1GND

26NC

15 RXD1_PHY_ADD_2

14 PHY_ADD_1

13 PHY_ADD_0

16 RXD0/DUPLEX

2VDD_1.2V

18 CRS/DV/CONFIG_2

29 CONFIG_1

28 CONFIG_0

11 MDIO

12 MDC

21 INTRP/NAND_TREE#

32 RST#

19 REF_CLK/B-CAST_OFF

23 TXEN

24 TXD0

25 TXD1

27NC

20 RXER/ISO

22NC

17VDD_IO

6TXN

7TXP

4RXN

5RXP

10 R_EXT
33PAD

U26

R52
6.49K

C117
10 uF

C152
.1 uF

C116
10 uF

C153
.1 uF

VCC

GND

3

2

1

4

5

6

U35

NC7WZ14P6X_SC70

7

2

RN15-B
1.5K

2 VCC

3 GND

1RESET#

U18

STM1001S-2.9V_SOT23

1 8
RN12-A

3.3K

2

7

RN12-B
3.3K

3 6
RN12-C

3.3K

4 5
RN12-D

3.3K

ETH_SPEED_LED

ETH_TX_P

ETH_TX_M

ETH_RX_P

ETH_RX_M

ETH_MDIO

ETH_MDC

ETH_PHY_IRQ

ETH_PHY_3.3V

ETH_PHY_3.3V

ETH2_ACT_LED

ETH2_TX_P

ETH2_TX_M

ETH2_RX_P

ETH2_RX_M

ETH_MDIO

ETH_MDC

ETH_PHY_IRQ

ETH_PHY_3.3V

ETH_PHY_3.3V

ETH_ACT_LED

ETH_PHY_RESET#

ETH_PHY_RESET#

ETH_PHY_3.3V

ETH_PHY_RESET#

ETH_PHY_3.3V

ETH_PHY_3.3V
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to TP on EVK

6UL USB Ports

USB OTG
Micro AB

USB 5V Switch

same as EVK

6UL LCD

B9LCD_DATA00/PWM1/I2C3_SDA
A9LCD_DATA01/PWM2/I2C3_SCL

E10LCD_DATA02
D10LCD_DATA03
C10LCD_DATA04
B10LCD_DATA05
A10LCD_DATA06
D11LCD_DATA07

B11LCD_DATA08/CAN1_TX
A11LCD_DATA09/CAN1_RX

E12LCD_DATA10
D12LCD_DATA11
C12LCD_DATA12
B12LCD_DATA13
A12LCD_DATA14
D13LCD_DATA15

C13LCD_DATA16/UART7_TXD
B13LCD_DATA17/UART7_RXD

A13LCD_DATA18/PWM5
D14LCD_DATA19/PWM6

C14LCD_DATA20/UART8_TXD
B14LCD_DATA21/UART8_RXD

A14LCD_DATA22
B16LCD_DATA23

A8LCD_CLK

B8LCD_ENABLE

D9LCD_HSYNC/WDOG3_RST#

E9LCD_RESET/GLBL_WDOG

C9LCD_VSYNC/WDOG2#

U6-F

MX6UL_IND_BGA289

T12 USB_OTG1_VBUS

U16USB_OTG1_CHD_B

T15USB_OTG1_DN

U15USB_OTG1_DP

U12 USB_OTG2_VBUS

T13USB_OTG2_DN

U13USB_OTG2_DP

U6-I

MX6UL_IND_BGA289

Micro AB
1 5V

2 USB-

3 USB+

4 ID

5 GND

6FRM
7FRM
8FRM
9FRM
10FRM

P1

CONN_USB_OTG_MOLEX_AB

FB6

220 ohm

D8

3A

6 VDD

3 EN_FET1

2 EN_FET2

7 GND

4DRAIN_1

5SOURCE_1

8SOURCE_2

1DRAIN_2

U29

SLG_DUAL_FET_SW_SMT8

C125

10 uF

1

2

3

6

5

4

TVS1

TVS_USB2_NUP4114_SC88

G

S

D

2

6

1

Q7-A

C93
2.2uF

D6
3A

R122

42.2K

1 8
RN5-A

47K

R88

10
USB_OTG1_ID

USB_HOST_M

USB_HOST_P

USB_OTG_M

USB_OTG_PUSB_6UL_VBUS

MAIN_4.7V

MAIN_5V

MAIN_5V

EN_OTG1_5V

MAIN_4.7V

USB_OTG1_ID

WDOG#

LCD_PIX_CLK

LCD_DE

LCD_HSYNC

LCD_VSYNC

LCD_D[00:23]

LCD_D02

LCD_D03

LCD_D04

LCD_D05

LCD_D06

LCD_D07

LCD_D10

LCD_D11

LCD_D12

LCD_D13

LCD_D14

LCD_D15

LCD_D18

LCD_D19

LCD_D20

LCD_D21

LCD_D22

LCD_D23

CAN_1_TXD

CAN_1_RXD

I2C_3_DAT

I2C_3_CLK

UART7_TXD

UART7_RXD

USB_OTG_5V

3.3V
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eMMC 4GB - 64GB

Micro SD Card Socket

6UL
Flash

6UL
SDIO

EVK has PU on CS#

A3NAND_READY_B/QSPIA_D0

C5NAND_CE0_B/QSPIA_D1

B5NAND_CE1_B/QSPIA_D2

A4NAND_CLE/QSPIA_D3

E6NAND_DQS/QSPIA_SS0#

D5NAND_WP_B/QSPIA_CLK

C8NAND_WE_B/SD2_CMD

B4NAND_ALE/SD2_RST#/PWM3

D8NAND_RE_B/SD2_CLK

D7NAND_DATA00/SD2_D0
B7NAND_DATA01/SD2_D1
A7NAND_DATA02/SD2_D2
D6NAND_DATA03/SD2_D3
C6NAND_DATA04/SD2_D4
B6NAND_DATA05/SD2_D5
A6NAND_DATA06/SD2_D6
A5NAND_DATA07/SD2_D7

U6-G

MX6UL_IND_BGA289

C1SD1_CLK

C2SD1_CMD

B3SD1_DATA0
B2SD1_DATA1
B1SD1_DATA2
A2SD1_DATA3

U6-H

MX6UL_IND_BGA289

C194
.1 uF

C173
.1 uF

C185
.1 uF

C187
.1 uF

C147
.1 uF

C146
.1 uF

C188
.1 uF

C94
2.2uF

A3 DATA_0

A4 DATA_1

A5 DATA_2

B2 DATA_3

M6 CLK

M5 COMMAND

E6VCC

P6GND

P4GND

N5GND

N2GND

K8GND

H10GND

E7GND

C4GND

F5VCC
J10VCC
K9VCC

C6VCCQ

P3VCCQ

N4VCCQ

P5VCCQ

B3 DATA_4

B4 DATA_5

B5 DATA_6

B6 DATA_7

K5 RESET#

C2 VDD_I

G5GND

M4VCCQ

A6 TOSH_GND

J5 TOSH_GND

U21

EMMC_MICRON_4GB_BG153_ITEMP

C189

.1 uF

7 DATA_0

8 DATA_1

1 DATA_2

2 DATA_3

5 CLK

3 COMMAND

4VDD

6GND

10FRM2

9FRM1

11FRM3
12FRM4

CN3

CONN_MICRO_SD

3

6

RN6-C
47K

4

5

RN6-D
47K

R45
10.7K

R46
10.7K

R85

10

3.3V

EMMC_CLK

EMMC_CMD

SD_CLK

SD_CMD

SD_D0

SD_D1

SD_D2

SD_D3

EMMC_D0

EMMC_D1

EMMC_D2

EMMC_D3

SPI_4_CLK

SPI_4_MOSI

SPI_4_MISO

SPI_4_CS#

3.3V

EMMC_D3

EMMC_D2

EMMC_D1

EMMC_D0

EMMC_CLK

3.3V

EMMC_CMD

SD_D3

SD_CMD

SD_CLK

SD_D0

SD_D1

SD_D2

SD_3.3V

QSPI_CLK

QSPI_MOSI

QSPI_MISO

FPGA_CLK_2

QSPI_CS#

QSPI_D2

QSPI_D3
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6UL GND
6UL Power

CAM VCC

L13 VDDA_ADC_3P3

M13 ADC_VREFH

G6 NVCC_DRAM
H6 NVCC_DRAM
J6 NVCC_DRAM
K6 NVCC_DRAM
L6 NVCC_DRAM
M6 NVCC_DRAM

N6NVCC_DRAM_2P5
P4 DRAM_VREF

F4 NVCC_CSI

F13 NVCC_ENET

J13 NVCC_GPIO

E13 NVCC_LCD

E7 NVCC_NAND

C4 NVCC_SD1

H13 NVCC_UART

R12VDD_USB_CAP

N13 VDD_HIGH_IN

R14VDD_HIGH_CAP_1

P13NVCC_PLL

P12 VDD_SNVS_IN
N12VDD_SNVS_CAP

H9 VDD_SOC_IN
H10 VDD_SOC_IN

J9 VDD_SOC_IN
J10 VDD_SOC_IN
K9 VDD_SOC_IN

K10 VDD_SOC_IN

G8VDD_SOC_CAP
H8VDD_SOC_CAP
J8VDD_SOC_CAP
J11VDD_SOC_CAP
K8VDD_SOC_CAP
K11VDD_SOC_CAP
L8VDD_SOC_CAP
L9VDD_SOC_CAP
L10VDD_SOC_CAP
L11VDD_SOC_CAP

G9VDD_ARM_CAP
G10VDD_ARM_CAP
G11VDD_ARM_CAP
H11VDD_ARM_CAP

R15VDD_HIGH_CAP_2

U6-J

MX6UL_IND_BGA289

M12NGND_KEL0
A1VSS
A17VSS
C3VSS
C7VSS
C11VSS
C15VSS
E8VSS
E11VSS
F6VSS
F7VSS
F8VSS
F9VSS
F10VSS
F11VSS
F12VSS
G3VSS
G5VSS
G7VSS
G12VSS
G15VSS
H7VSS
H12VSS
J5VSS

J7VSS
J12VSS
K7VSS
K12VSS
L3VSS
L7VSS
L12VSS
M7VSS
M8VSS
M9VSS
M10VSS
M11VSS
N3VSS
N5VSS
R3VSS
R5VSS
R7VSS
R11VSS
R16VSS
R17VSS
T14VSS
U1VSS
U14VSS
U17VSS

U6-K

MX6UL_IND_BGA289

C225
.1 uF

C226
.1 uF

C227
.1 uF

C228
.1 uF

C224
.1 uF

LDO

3 VCC

2 GND

13.3V

U4

C119
10 uF C156

.1 uF

D1

D2

C235
.1 uF

C114
10 uF

C155
.1 uF

C234
.1 uF

C113
10 uF

C232
.1 uF

C233
.1 uF C34

22uF

C231
.1 uF

C230
.1 uF C37

22uF
C229
.1 uF

C145
.1 uF

C112
10 uF

C144
.1 uF

C162
.1 uF

C223
.1 uF

C222
.1 uF

C221
.1 uF

C38
22uF

C158
.1 uF

C126
10 uF

R87

10

C157
.1 uF

C192
.1 uF

C165
.1 uF

C176
.1 uF

C191
.1 uF

C190
.1 uF

G

S

D

5

3

4

Q6-B

RAM_VREF

3.3V_A

SW_4.7V

V_BAT

6UL_SD_POWER

3.3V

RAM_1.35V

VDD_6UL_CORE

3.3V

3.3V

CAM_VCC

3.3V

CAM_VCC

VDD_SOC_CAP

VDD_ARM_CAP
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TS-4100

SD Card 1A Reg
1.8V or 3.2V

RAM 1.35V 1A Reg
CPU Core 1A Reg

3.3V 2A Reg

3.3V  --> 6UL_SD_POWER

SW_4.7V --> VDD_6UL_CORE SW_4.7V --> RAM_1.35V

SW_4.7V --> 3.3V
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TS-4100

MACH XO2 FPGA
FPGA

6UL Clock

Reset

SD BOOT Bias

To CPU

From CPU

To WiFi
Radio

Off-Bd

SPI Bus

1

8

RN13-A
3.3K

3

6

RN13-C
3.3K

4

5

RN13-D
3.3K

C241
.1 uF

C242
.1 uF

C236
.1 uF

C238
.1 uF

C239
.1 uF

C237
.1 uF

C243
.1 uF

C159
.1 uF

C169
.1 uF

C182
.1 uF

C240
.1 uF

R37
1.0K

R36
1.0K

JTAG

M2 IO_B3

C5 VCC_IO_0

P4 IO_B2

N4 IO_B2_SPI_SO

N6 IO_B2

N10 IO_B2

A10IO_B0

J12IO_B1

A7IO_B0

M7 IO_B2

K1 IO_B3

M1 IO_B3

N3 IO_B2

E2
IO_B5

C1IO_B5

A4 TDO

M9 IO_B2

L13

GND

C4IO_B0

P14 VCC_CORE

G13IO_B1

H14 VCC_IO_1

C8IO_B0_SCL

D2

GND

M8IO_B2

A5

GND

J3 IO_B3

B11

GND

F2 IO_B5

P2 IO_B2

B10 VCC_IO_0

M13IO_B1
J2 IO_B4

F1 IO_B4

P11IO_B2

K2 IO_B3

P3 IO_B2_CSS
N2 IO_B2

A1 VCC_CORE

P6 IO_B2

N7 IO_B2
C3IO_B5

A14 VCC_CORE

H12IO_B1

D14 VCC_IO_1

B1IO_B5

J14IO_B1

K13IO_B1

C13IO_B1

P10

GND

D12IO_B1

E13IO_B1

P1 VCC_IO_2

E3IO_B5

A9IO_B0

G14IO_B1

C11IO_B0

B12IO_B0

P8 IO_B2

C7 NC

N1 VCC_CORE

B8IO_B0_SDA

J13IO_B1

P13IO_B2_SPI_SI

F3IO_B4

N12IO_B2_SPI_SN

N13IO_B1

B13INIT#_IO_B0

N11 VCC_IO_2

B2IO_B5

F14IO_B1

E14IO_B1

A12IO_B0

C14IO_B1

B9IO_B0

A13DONE_IO_B0

C9
IO_B0

D3 VCC_IO_5

L3IO_B3
H1IO_B4

B5IO_B0

C10
PROG#_IO_B0

F12IO_B1

L2

GND

H3 IO_B4

L1 VCC_IO_3

B7IO_B0
L12 VCC_IO_1

E12IO_B1
C12IO_B0

M4 IO_B2_MCLK

K12IO_B1

B3IO_B0

K3 IO_B3

G2

GND

P12IO_B2

A2IO_B0

C2IO_B5

M11IO_B2

M12 IO_B1

M5 IO_B2

M14
IO_B1

F13IO_B1

H13

GND

A6 TMS
B6 TCK

G1 VCC_IO_4

N9 IO_B2

P7 IO_B2

J1 IO_B4

M6 VCC_IO_2

A3IO_B0

E1
IO_B5

G3IO_B4

N14IO_B1

N5 IO_B2

H2 IO_B4

D13

GND

P5

GND

B4 TDI

A8 VCC_IO_0

M10 IO_B2

M3 IO_B2

P9 IO_B2

A11IO_B0

B14IO_B1

D1IO_B5

C6IO_B0

N8 IO_B2

G12IO_B1

K14IO_B1

L14IO_B1U7

LATTICE_MACHXO_4000LUT_CB132_B5=3.3V

2 VCC

3 GND

1RESET#

U19

STM1001S-2.9V_SOT23

2

7

RN13-B
3.3K

R16

44.2

45
RN19-D

10K

FPGA_3.3V

FPGA_3.3V

FPGA_3.3V

JTAG_FPGA_TDO

JTAG_FPGA_TDI

JTAG_FPGA_TMS

JTAG_FPGA_TCK

UART3_CTS#

QSPI_CS#

DIO_[00:46]

DIO_06

DIO_07

DIO_08

DIO_09

DIO_[00:46]

UART7_TXD

RED_LED#

FPGA_CLK_P

FPGA_CLK_M

GREEN_LED#

I2C_3_DAT

UART3_RXD

FPGA_3.3V

SPI_OB_CS#

SPI_OB_MISO

SPI_OB_MOSI

UART_A_RXD

UART_A_TXD

UART_B_RXD

UART_B_TXD

UART_C_RXD

UART_C_TXD

UART_D_RXD

UART_D_TXD

EN_LCD_3.3V

EN_USB_HOST_5V

OFF_BD_RESET#

QSPI_D2

QSPI_D3

FPGA_IRQ

SPARE_1

SPARE_2

UART3_TXD

UART7_RXD

FPGA_CLK_2

I2C_3_CLK

QSPI_CLK

QSPI_MISO

QSPI_MOSI

UART3_RTS#

UART4_RXD

UART4_TXD

WIFI_32KHZ

EN_WIFI_PWR

WIFI_IRQ#

WIFI_CTS

WIFI_RTS

WIFI_TXD

WIFI_RXD

WIFI_RESET#

OFF_BD_SPI_CS#

DIO_00

DIO_01

DIO_02

DIO_03

DIO_04

DIO_05

DIO_12

DIO_13

DIO_14

DIO_15

DIO_16

DIO_17

DIO_18

DIO_19

DIO_20

DIO_21

DIO_22

DIO_23

DIO_24

DIO_25

DIO_26

DIO_27

DIO_28

DIO_29

DIO_30

DIO_31

DIO_32

DIO_33

DIO_34

DIO_35

DIO_36

DIO_37

DIO_38

DIO_39

DIO_41

DIO_42

DIO_43

DIO_44

DIO_45

DIO_46

SPI_OB_CLK

FPGA_3.3V DIO_20
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TS-4100

WiFi

Regulator
3.64V typ

Radio Module

WiFi / Blutooth

WiFi 3.6V

C123
10 uF

1.0V = H

2.2-6V 1000 mA

0.3V = L

0.8V

8 VIN 1VOUT

4GND5 EN

3FB6 NC

2 NC 7NC

9PAD

U20

LDO 1000 mA

R49
150K

R113
42.2K

Out

Out

Out

18VBAT

28GND

33 IRQ#

36GND

8 BT_TXD

34 I2C_SCL

35 I2C_SDA

10 BT_RTS 12VDD_IO

1GND1

27SDIO_D3

26SDIO_D2

25SDIO_D1

24SDIO_D0

23SDIO_CMD

22SDIO_CLK

5NC

6NC

4NC

3NC

14 GPIO_3

15 GPIO_4

2MODE_SDIO#

16 UART_TXD

17 UART_RXD

7 RESET#

13GND2

11 BT_CTS

9 BT_RXD

30 GPIO_18

32 GPIO_20

29 GPIO_17

31 GPIO_19

20 RTC_CLK

19 CHIP_EN

37PAD

21GND3

K2

WIFI_MODULE_ATMEL_3000

C124
10 uF

3

6

RN4-C
47K

4

5

RN4-D
47K

C143
.1 uF

SW_4.7V WIFI_3.6V

WIFI_3.6V

3.3V

EN_WIFI_PWR

WIFI_RESET#

WIFI_32KHZ

WIFI_RXD

WIFI_TXD

WIFI_RTS

WIFI_CTS

WIFI_IRQ#

SPI_4_MISO

SPI_4_CS#

SPI_4_MOSI

SPI_4_CLK

3.3V
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TS-4100

Main 4.7V Power Sw.

16-pin Header USB VBus and Eth Power Sw.

FPGA and SD Card Power Sw.

G

S

D

2

6

1

Q6-A

6 VDD

3 EN_FET1

2 EN_FET2

7 GND

4DRAIN_1

5SOURCE_1

8SOURCE_2

1DRAIN_2

U28

SLG_DUAL_FET_SW_SMT8

C168

.1 uF
6 VDD

3 EN_FET1

2 EN_FET2

7 GND

4DRAIN_1

5SOURCE_1

8SOURCE_2

1DRAIN_2

U27

SLG_DUAL_FET_SW_SMT8

C120

10 uF

161412108642

15131197531

HD1

HD_2X8_2.54MM

6 VDD

3 EN_FET1

2 EN_FET2

7 GND

4DRAIN_1

5SOURCE_1

8SOURCE_2

1DRAIN_2

U30

SLG_DUAL_FET_SW_SMT8

C183

.1 uF

4 5
RN3-D

47K

3 6
RN3-C

47K

R120

42.2K

R121
42.2K

R97

100K

EN_SW_4.7V#

FPGA_3.3V

SW_4.7V

3.3V

3.3V

EN_ETH_PHY_PWR

ETH_PHY_3.3V

SW_4.7V

MAIN_4.7V

MAIN_4.7V

USB_6UL_VBUS

SW_4.7V

SW_4.7V

3.3V

PWR_GOOD_3.3V

EN_FPGA_PWR

EN_SD_POWER

SD_3.3V

MAIN_5V

3.3V
I2C_3_CLK

I2C_3_DAT

SPI_OB_CLK

SPI_OB_CS#

SPI_OB_MOSI

SPI_OB_MISO

DIO_41

DIO_42

DIO_43

DIO_44

DIO_45

3.3V
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TS-4100

SuperCap 10 Second Power Hold

Super Caps

10 seconds assumes 2 watt load

10F SuperCaps charged to 4.7V

Functions down to SuperCap = 3.5V

Super Cap
(20 sec.)

Supper Cap 
Charging 

Circuit

Boost 
Regulator

Super Cap 
Monitoring

SW_4.7V

3.3V

EN_CHRG

SILAB_PWM

MAIN_4.7V

POWER_FAIL

AN_SUP_CAP_2

AN_SUP_CAP_1

AN_CHRG

AN_MAIN_4.7V
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TS-4100

USB Device Port and SiLab uC

Micro Port

SiLab 4.4V

Program

USB

Scale = 44%

A/D full scale = 2.50V

24 mA max load

I2C

Scale = 50%

Analog

PWM

Scale = 50%

LED
SiLab

USB Device

Scale = 44%

Micro B

5 GND

1 5V
2 D-
3 D+

7FRM

6FRM

4 SENSE

9FRM

8FRM

P2

CONN_USB_MICRO-B_RA

R86

10

FB8

220 ohm

1

2

3

D5

C149
.1 uF

C193
.1 uF

R28

53.6K

C132
10 uF

Flash
64K

A/D

A/D

A/D

RXD

TXD

A/D

5.25V Max

A/D

SiLabs

25P1.1

10 DEBUG_DATA

30TXD0_P0.4

15 P2.3

14 P2.4

26P1.0

13 P2.5

8 USB_VBUS

22P1.4

21P1.5

23P1.3

5 USB_DM

4 USB_DP

12 P2.6

2P0.0

33PAD

18 P2.0

20P1.6

7PWR_IN

17 P2.1

31P0.3

16 P2.2

6REG_3.3V

29RXD0_P0.5

27P0.7_VREF

28P0.6

24P1.2

9 DEBUG_CLK/RESET# 32P0.2

1P0.1

19P1.7

11 P2.7
3GND

U22

SILAB_C8051F381_QFN32

C195
.1 uF

C130
10 uF

C131
10 uF

2500 mV

2

3

1

U31

REF_AN431A_SOT23

R57

475

R111
42.2K

R118

42.2K

R119
42.2K

SiL_3.3V

R116

42.2K

R117
42.2K

1

2 LED1

Green

SiLab

R73
240

4 5
RN16-D

1.5K

2 7
RN5-B

47K

3

6

RN5-C
47K

1

2

3

6

5

4

TVS2

TVS_USB2_NUP4114_SC88

R24

53.6K

R112
42.2K

R39
10.7K

R123
42.2K

USB_SILAB_M

USB_SILAB_P
EN_SW_4.7V#

SILAB_3.3V

MAIN_4.7V

USB_SILAB_M

USB_SILAB_P

CONSOLE_TXD

SILAB_TXD

SILAB_CLK

SILAB_DAT

SILAB_3.3V

I2C_1_DAT

I2C_1_CLK

EN_SILAB_GRN_LED

VDD_6UL_CORE

3.3V

6UL_RESET#

USB_5V_DET

USB_5V_DET

SILAB_CLK

EN_2.5V_REF

EN_2.5V_REF

EN_SILAB_GRN_LED

4.4V

4.4V

6UL_ONOFF

EN_CHRG

POWER_FAIL

AN_SUP_CAP_1

AN_SUP_CAP_2

AN_MAIN_4.7V

SILAB_PWM#

AN_CHRG

MAIN_5V

USB_OTG_5V

RAM_1.35V

3.3V

VDD_SOC_CAP

VDD_ARM_CAP
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Serial Ports

USB

SD Card

SPI

I2C

FPGA
JTAG Ethernet

Two 100-pin Off-board Connectors

"POWER" pins supply all power to the module

Apply 4.7V to 5.3V to these pins

Console

Left Right

Ports

NC
NC
NC

3.3V rail can supply up

Off-Bd

DIO

I2S

Current drain is approximately 300 mA

OFF_BD_RESET# is an Output

used to reset all peripherals

or DIO

or CPU JTAG

or DIO

CAN

EXT_RESET# is an Input

used to reboot the CPU

Do not drive active high

(use open drain)

DIO_20
BIAS Boots from

1 eMMC Flash

SD Card0

Boot Strap
TS-4100

to 500 mA to base board

SPI
SPI

SPI
SPI pin 63 = rail on 4900 Camera

or

Base board should connect CN2 pins 39 and 79

together if the CAM DIO should use 3.3V levels

If not connected, they will have 2.6V levels

SPI

ID GND = Host

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
93
95
97
99

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96
98
100

CN2

TYCO_100PIN_SBC

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
93
95
97
99

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96
98
100

CN1

TYCO_100PIN_SBC

C148
.1 uF

C161
.1 uF

C160
.1 uF

D7

3A

ETH_RX_P
ETH_RX_M

ETH_CT
ETH_TX_P

ETH_TX_M

ETH_ACT_LED
ETH_SPEED_LED

CAM_PIX_CLK

CAM_MCLK
AUD_CLK

AUD_FRM
AUD_TXD

AUD_RXD

CAM_D_1

USB_HOST_P
USB_HOST_M

USB_OTG_P
USB_OTG_M

ETH_CT

JTAG_FPGA_TMS

JTAG_FPGA_TCK
JTAG_FPGA_TDO

JTAG_FPGA_TDI

SD_D2

SD_D3
SD_CMD

SD_3.3V
SD_CLK

MAIN_5V
SD_D0

SD_D1

V_BAT

GPIO_1_ADC

3.3V

I2C_3_CLK

I2C_3_DAT

CAM_D_2

AUD_MCLK

CAM_D_3
CAM_D_4

CONSOLE_RXD

CONSOLE_TXD

LCD_D02
LCD_D03

LCD_D04
LCD_D05

LCD_D06

LCD_D07

LCD_D10
LCD_D11
LCD_D12

LCD_D13
LCD_D14
LCD_D15

LCD_D18
LCD_D19
LCD_D20

LCD_PIX_CLK
LCD_HSYNC
LCD_VSYNC

LCD_DE

LCD_D21

LCD_D22
LCD_D23

CAM_D_6

CAM_D_7

USB_OTG1_ID

UART5_TXD

EXT_RESET#

CAM_VCC

CAM_D_5

CAM_HSYNC

CAM_VSYNC

ETH2_ACT_LED

CAN_1_TXD

CAN_1_RXD

UART2_RXD

UART2_TXD

UART5_RXD

RED_LED#

3.3V

CAN_2_RXD

CAN_2_TXD

BOOT_MODE_0

ETH2_RX_P
ETH2_RX_M
ETH_2_CT

ETH2_TX_P

ETH2_TX_M

CAM_D_0

EN_ETH_PHY_PWR

SILAB_CLK
SILAB_DAT

DIO_[00:46]

DIO_03
DIO_04

DIO_06
DIO_07
DIO_08

DIO_09

DIO_16

DIO_[00:46]

DIO_19
DIO_20

DIO_21

GPIO_9_ADC

ETH_CT ETH_2_CT

LCD_PWM_ADC8

GREEN_LED#

DIO_44

DIO_45

DIO_46

SPI_OB_CLK

SPI_OB_CS#

SPI_OB_MISO
SPI_OB_MOSI

UART_A_RXD

UART_A_TXD

UART_B_RXD

UART_B_TXD

UART_C_RXD

UART_C_TXD

UART_D_RXD

UART_D_TXD

DIO_41
DIO_42

DIO_43

EN_LCD_3.3V

EN_USB_HOST_5V

OFF_BD_RESET#

MAIN_4.7V

MAIN_5V

DIO_00
DIO_01
DIO_02

DIO_05

DIO_17
DIO_18

DIO_12
DIO_13
DIO_14
DIO_15

DIO_22
DIO_23
DIO_24
DIO_25
DIO_26
DIO_27
DIO_28
DIO_29
DIO_30

DIO_31
DIO_32
DIO_33
DIO_34
DIO_35
DIO_36
DIO_37

DIO_38
DIO_39

SUP_CAP_PLUS

AN_SUP_CAP_2

SILAB_TXD

USB_OTG_5V

USB_OTG_5V

!
       All signals driving DIO on CN1 &
        CN2 must be powered by the 
3.3V on CN2, or remain at 0V until the 
CN2 3.3V rail is > 3.0V


