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TS-7250-V3DNP=DO NOT POPULATE

POP=POPULATE

Standard Options

TS-7250-V3-SMN1I NXP i.MX6UL 695MHz ARM A7, 512MB DDR3 RAM and 4GB eMMC, 1 Ethernet (-40 to 85C)Option 1

TS-7250-V3-SMN2I NXP i.MX6UL 695MHz ARM A7, 512MB DDR3 RAM and 4GB eMMC, 2 Ethernet, 2 CAN, Cell, MikroBus (-40 to 85C)Option 2

TS-7250-V3-SMN2I-STOption 3

TS-7250-V3-SMW8IOption 4

TS-7250-V3-SXW9IOption 5

ADD: U25, T2

2nd Eth Option
Included only on xxx2x, xxx8x, xxx9x

Optional Components/Features Summary
All Parts are Industrial Temp

Included only on xxW8x, xxW9x Standard Options

WiFi/Bluetooth Option

ADD: K2 (u.FL antenna connector), U13

w/ u.FL Antenna
Chip available on request

ADD: CN20, CN16A, U31

Cell/Xbee Option

ADD: CN16, CN12A, U9

MikroBus Option

(alternate: Chip antenna)

ADD: U45, U46, TVS2, TVS3

CAN Option

16 GByte eMMC Option

ADD: U62, U67

Accel/Mag Option:

ADD: U56

FRAM Option:
Included only on xxx8x, xxx9x standard Options

ADD: U66

Crypto Option

1 GByte RAM Option
Included only on xxx9x Standard Option

REPLACE: U23 with 8Gbit Die

Included only on xxx8x, xxx9x Standard Options

Included only on xxx8x, xxx9x Standard Options

REPLACE: CN64 & CN40 with Stack-Thru

PC104 ST Option
Included only on -ST Standard Options

ADD: U11

PC104 DIO Option
Included only on xxx9x Standard Options

Standard Options

Included only on xxx2x, xxx8x, xxx9x

Standard Options

Included only on xxx2x, xxx8x, xxx9x

Standard Options

Included only on xxx2x, xxx8x, xxx9x

Standard Options

Included only on xxx9x Standard Option

REPLACE: U21 with 16Gbit Die

NXP i.MX6UL 695MHz ARM A7, 512MB DDR3 RAM and 4GB eMMC, 2 Ethernet, 2 CAN, Cell, MikroBus, Stack-Thru (-40 to 85C)

NXP i.MX6UL 695MHz ARM A7, 512MB DDR3 RAM and 4GB eMMC, 2 Ethernet, 2 CAN, Cell, MikroBus, WiFi u.FL, Crypto, FRAM, Accel/Mag (-40 to 85C)

NXP i.MX6UL 695MHz ARM A7, 1GB DDR3 RAM and 16GB eMMC, 2 Ethernet, 2 CAN, Cell, MikroBus, WiFi u.FL, Crypto, FRAM, Accel/Mag (-40 to 85C)

Included only on TS-7250-V3-KORRAL Option

1
N

C

XOPP1

ASSEMBLY_OPTIONS 1

NC

PCB_99 99-0265-41

NC

FLUX

PCB_98_NO_WASH

98-0002-6

Web Schematic: Some proprietary information has been withheld.
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6UL UARTs Usage:
UART1 is Console --> to SiLab only

UART3 and two HS --> BlueTooth Radio

UART4 and one HS --> Xbee/NimbeLink Socket

FPGA UART --> MikroBus Socket

FPGA UART Usage:
FPGA has two 16550 UARTs for two RS-485 ports

and a UART for the DB9 port (RS-232 with full HS)

and two UARTs for COM2 and COM3 headers (RS-232)

for V2 compatibility, must also allow single RS-422 port

R230, R229, R227, R228 are strapping res. for options

D16 allows USB Host to power entire board

U11 and D16 are for V2 compatibility

Do not pop D16 for production
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24 MHz

NC

I2C PU Res.

6UL UART

and Control

6UL DIO

"1" = USB Boot

to TP on EVK

6UL USB Ports

USB Boot (CN99)

To Top USB Host

NC

NC

or Nimbel

or Bot USB Host

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

P15
JTAG_MOD/SPDIF_TX

M14
JTAG_TCK/SAI2_RXD

N16
JTAG_TDI/SAI2_BCLK

N15
JTAG_TDO/SAI2_SYNC

P14
JTAG_TMS/SAI2_MCLK

N14
JTAG_TRST_B/SAI2_TXD

R13
GPANAIO

K15
UART1_CTS_B

J14
UART1_RTS_B/SD1_CD

K16
UART1_RX_DATA

K14
UART1_TX_DATA

J15
UART2_CTS_B/CAN2_TX

H14
UART2_RTS_B/CAN2_RX

J16
UART2_RX_DATA

J17
UART2_TX_DATA

H15
UART3_CTS_B/CAN1_TX

G14
UART3_RTS_B/CAN1_RX

H16
UART3_RX_DATA/UART2_RTS#

H17
UART3_TX_DATA/UART2_CTS#

G16
UART4_RX_DATA/I2C1_SDA

G17
UART4_TX_DATA/I2C1_SCL

G13
UART5_RX_DATA/I2C2_SDA

F17
UART5_TX_DATA/I2C2_SCL

U7-A

MX6UL_IND_BGA289

A/D

K13
GPIO1_IO00/USB_OTG1_ID/I2C2_SCL

L15
GPIO1_IO01/USB_OTG1_OC/I2C2_SDA

L14
GPIO1_IO02/I2C1_SCL

L17
GPIO1_IO03/I2C1_SDA

M16
GPIO1_IO04/OTG1_PWR

M17
GPIO1_IO05/SD1_VSEL

K17
GPIO1_IO06/ENET_MDIO

L16
GPIO1_IO07/ENET_MDC

N17
GPIO1_IO08/PWM1

M15
GPIO1_IO09/PWM2

R10
SNVS_TAMPER0

R9
SNVS_TAMPER1

P11
SNVS_TAMPER2

P10
SNVS_TAMPER3

P9
SNVS_TAMPER4

N8
SNVS_TAMPER5

N11
SNVS_TAMPER6

N10
SNVS_TAMPER7

N9
SNVS_TAMPER8

R6
SNVS_TAMPER9

U7-E

MX6UL_IND_BGA289

C80
15 pF

C81
15 pF

1

2 NC

3

4NC

Y1

R148
2.2 Meg

2

7

RN18-B
3.3K

1

8

RN18-A
3.3K

R82
1.0M

T12
USB_OTG1_VBUS

U16
USB_OTG1_CHD_B

T15
USB_OTG1_DN

U15
USB_OTG1_DP

U12
USB_OTG2_VBUS

T13
USB_OTG2_DN

U13
USB_OTG2_DP

U7-I

MX6UL_IND_BGA289

C93
2.2uF

R191

4.7ohm

1 8
RN73-A

10K

3

6

RN73-C
10K

2

7

RN73-B
10K

4 5
RN73-D

10K

D

S

G
2

6

1

Q17-A

5

4

RN16-D
3.3K

5

4

RN14-D
3.3K

6

3

RN14-C
3.3K

UART3_CTS#

CAN_2_TXD

CAN2_RXD_3V

CONSOLE_TXD

ETH_MDIO

ETH_MDC

BOOT_MODE_0

6UL_RESET

PMIC_STBY_REQ

PMIC_ON_REQ

GPIO_DVFS

UART3_RXD

EN_RED_LED#

EN_GRN_LED#

UART3_TXD

UART3_RTS#

CONSOLE_RXD

3.3V

3.3V

I2C_1_CLK

I2C_1_DAT

I2C_3_CLK

I2C_3_DAT

3.3V

USB_HOST_M

USB_HOST_P

USB_OTG_M

USB_OTG_P

SW_5V

I2C_1_DAT

I2C_1_CLK

NIM_PWR_ON

EN_DIO_FET

FPGA_RESET

EN_SD_CARD_3.3V

EN_EMMC_3.3V

UART4_TXD

UART4_RXD

EN_XBEE_USB

GYRO_INT

EN_WIFI_PWR

WIFI_RESET#

AN_CH4

AN_CH5

AN_CH1

AN_CH2

AN_CH3

EN_CL_1

EN_CL_2

EN_CL_3

FPGA_IRQ

MAGNET_IRQ

SEL_XBEE_USB

NIMBEL_RESET
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512 MB

RAM 1.35V

6UL RAM Interface DDR3 RAM

1 GB

or

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

T4
DRAM_DATA00

U6
DRAM_DATA01

T6
DRAM_DATA02

U7
DRAM_DATA03

U8
DRAM_DATA04

T8
DRAM_DATA05

T5
DRAM_DATA06

U4
DRAM_DATA07

P6
DRAM_SDQS0_P

P7
DRAM_SDQS0_N

T7
DRAM_DQM0

U2
DRAM_DATA08

U3
DRAM_DATA09

U5
DRAM_DATA10

R4
DRAM_DATA11

P5
DRAM_DATA12

P3
DRAM_DATA13

R2
DRAM_DATA14

R1
DRAM_DATA15

T1
DRAM_SDQS1_P

T2
DRAM_SDQS1_N

T3
DRAM_DQM1

N1
DRAM_ODT0

F1
DRAM_ODT1

M3
DRAM_SDCKE0

J3
DRAM_SDCKE1

U7-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
A0

P7
A1

P3
A2

N2
A3

P8
A4

P2
A5

R8
A6

R2
A7

T8
A8

R3
A9

L7
A10

R7
A11

N7
A12

T3
A13

M2
BA0

N8
BA1

M3
BA2

J7
CK

K7
CK#

K9
CKE

L2
CS#

D3
UDM

J3
RAS#

K3
CAS#

L3
WE#

B2
VDD0

D9
VDD1

D2
VDDQ3

H1
VREF_DQ

T7
A14

H9
VDDQ7

K1
ODT

E3
DQ0

F7
DQ1

F2
DQ2

F8
DQ3

H3
DQ4

H8
DQ5

G2
DQ6

H7
DQ7

C7
UDQS

B7
UDQS#

L8
ZQ

A1
VDDQ0

R1
VDD7

T2
RESET#

E2
VSSQ4

G7
VDD2

D8
VSSQ3

D1
VSSQ2

A8
VDDQ1

B9
VSSQ1

B1
VSSQ0

J2
V
S
S
4

G
8

V
S
S
3

E
1

V
S
S
2

B
3

V
S
S
1

A
9

V
S
S
0

K2
VDD3

K8
VDD4

N1
VDD5

J8
V
S
S
5

M
1

V
S
S
6

M
9

V
S
S
7

P
1

V
S
S
8

P
9

V
S
S
9

T
9

V
S
S
1
1

T
1

V
S
S
1
0

M8
VREF_CA

J1
TWIN_ODT1

J9
TWIN_SDCKE1

L1
TWIN_CS1#

L9
TWIN_ZQ1

M7
A15/NC

N9
VDD6

R9
VDD8

D7
DQ8

C3
DQ9

C8
DQ10

C2
DQ11

A7
DQ12

A2
DQ13

B8
DQ14

A3
DQ15

F3
LDQS

G3
LDQS#

E8
VSSQ5

E9
VDDQ4

F1
VDDQ5

F9
VSSQ6

G9
VSSQ8

H2
VDDQ6

E7
LDM

G1
VSSQ7

C1
VDDQ2

C9
VDDQ8

U23

RAM_DDR3_X16_96BALL_4GBIT_ITEMP

8 Gbit DDR3 RAM DUAL DIE

R57
1.2K

R56
1.2K

R71
240

R72
240

R47

10.7K

R48

10.7K

R53

10.7K

R282
475

C23

DNP

C24

DNP

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

NC

6UL

Out

In

In

Out

F16
ENET1_RX_DATA0

E17
ENET1_RX_DATA1

E16
ENET1_RX_EN

D15
ENET1_RX_ER

F14
ENET1_TX_CLK

E15
ENET1_TX_DATA0

E14
ENET1_TX_DATA1

F15
ENET1_TX_EN

C17
ENET2_RX_DATA0/UART6_TXD

C16
ENET2_RX_DATA1/UART6_RXD

B17
ENET2_RX_EN/UART7_TXD

D16
ENET2_RX_ER/SPI4_SS0#

D17
ENET2_TX_CLK/SPI4_MISO

A15
ENET2_TX_DATA0/UART7_RXD

A16
ENET2_TX_DATA1/SPI4_CLK/UART8_TXD

B15
ENET2_TX_EN/SPI4_MOSI/UART8_RXD

U7-D

MX6UL_IND_BGA289

FB23

600 ohm

C163
.1 uF

3
VDDA_3.3V

30
LED0#/NWAYEN

31
LED1#/SPEED

8
XTAL_OUT

9
XTAL_IN

1
GND

26
NC

15
RXD1_PHY_ADD_2

14
PHY_ADD_1

13
PHY_ADD_0

16
RXD0/DUPLEX

2
VDD_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

27
NC

20
RXER/ISO

22
NC

17
VDD_IO

6
TXN

7
TXP

4
RXN

5
RXP

10
R_EXT

33
PAD

U25

DNP

R316
6.49K

C91
2.2uF

C151
.1 uF

C118
10 uF

C164
.1 uF

18
RN26-A

1.5K

6

3

RN26-C
1.5K

5

4

RN26-D
1.5K

FB22

600 ohm

C150
.1 uF

3
VDDA_3.3V

30
LED0#/NWAYEN

31
LED1#/SPEED

8
XTAL_OUT

9
XTAL_IN

1
GND

26
NC

15
RXD1_PHY_ADD_2

14
PHY_ADD_1

13
PHY_ADD_0

16
RXD0/DUPLEX

2
VDD_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

27
NC

20
RXER/ISO

22
NC

17
VDD_IO

6
TXN

7
TXP

4
RXN

5
RXP

10
R_EXT

33
PAD

U26

R315
6.49K

C117
10 uF

C152
.1 uF

C116
10 uF

C153
.1 uF

7

2

RN26-B
1.5K

3 6
RN16-C

3.3K

2 7
RN16-B

3.3K

1 8
RN16-A

3.3K

C139
.1 uF

8 1
RN14-A

3.3K

7 2
RN14-B

3.3K

ETH1_SPEED_LED#

ETH1_TX_P

ETH1_TX_M

ETH1_RX_P

ETH1_RX_M

ETH_MDIO

ETH_MDC

ETH_PHY_PU

3.3V

ETH2_ACT_LED#

ETH2_TX_P

ETH2_TX_M

ETH2_RX_P

ETH2_RX_M

ETH_MDIO

ETH_MDC

ETH_PHY_PU

3.3V

ETH1_ACT_LED#

SYS_RESET#

SYS_RESET#

3.3V

3.3V

ETH2_SPEED_LED#

3.3V

3.3V
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6UL LCD

SD

SD Card Sw. 3.3V

NimbeLink and

Card

B9
LCD_DATA00/PWM1/I2C3_SDA

A9
LCD_DATA01/PWM2/I2C3_SCL

E10
LCD_DATA02

D10
LCD_DATA03

C10
LCD_DATA04

B10
LCD_DATA05

A10
LCD_DATA06

D11
LCD_DATA07

B11
LCD_DATA08/CAN1_TX

A11
LCD_DATA09/CAN1_RX

E12
LCD_DATA10

D12
LCD_DATA11

C12
LCD_DATA12

B12
LCD_DATA13

A12
LCD_DATA14

D13
LCD_DATA15

C13
LCD_DATA16/UART7_TXD

B13
LCD_DATA17/UART7_RXD

A13
LCD_DATA18/PWM5

D14
LCD_DATA19/PWM6

C14
LCD_DATA20/UART8_TXD

B14
LCD_DATA21/UART8_RXD

A14
LCD_DATA22

B16
LCD_DATA23

A8
LCD_CLK

B8
LCD_ENABLE

D9
LCD_HSYNC/WDOG3_RST#

E9
LCD_RESET/GLBL_WDOG

C9
LCD_VSYNC/WDOG2#

U7-F

MX6UL_IND_BGA289

6
VDD

3
EN_FET1

2
EN_FET2

7
GND

4
DRAIN_1

5
SOURCE_1

8
SOURCE_2

1
DRAIN_2

U30

SLG_DUAL_FET_SW_SMT8

C213

.1 uF

1

8

RN12-A
3.3K

2 7
RN65-B

47K

1 8
RN65-A

47K

R331
8.66K

CAN_1_TXD

CAN1_RXD_3V

I2C_3_DAT

I2C_3_CLK

LCD_RS

UART4_CTS#

ISA_RESET#

ISA_IOCHK

LCD_PIN7

LCD_PIN8

LCD_PIN9

LCD_PIN10

LCD_PIN11

LCD_PIN12

LCD_PIN13

LCD_PIN14

LCD_WR#

LCD_EN

SD_CMD

SD_CLK

SD_D0

SD_D1

SD_D2

SD_D3

EN_USB_5V

WDOG#

WIFI_IRQ#

SD_CARD_3.3V

SW_5V

3.3V

XBEE_3.3V

EN_NIMBEL_3.3V

EN_SD_CARD_3.3V

SYS_RESET#

NIMBEL_PIN13
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eMMC 4GB - 1284GB

6UL EIM 6UL

SDIO

6UL EIM
These 12 lines

can form a EIM

bus for 16-bit

transfer with

add/data MUXed

WiFi

plus 11 above

SD Card Socket23 total

A3
NAND_READY_B/QSPIA_D0

C5
NAND_CE0_B/QSPIA_D1

B5
NAND_CE1_B/QSPIA_D2

A4
NAND_CLE/QSPIA_D3

E6
NAND_DQS/QSPIA_SS0#

D5
NAND_WP_B/QSPIA_CLK

C8
NAND_WE_B/SD2_CMD

B4
NAND_ALE/SD2_RST#/PWM3

D8
NAND_RE_B/SD2_CLK

D7
NAND_DATA00/SD2_D0

B7
NAND_DATA01/SD2_D1

A7
NAND_DATA02/SD2_D2

D6
NAND_DATA03/SD2_D3

C6
NAND_DATA04/SD2_D4

B6
NAND_DATA05/SD2_D5

A6
NAND_DATA06/SD2_D6

A5
NAND_DATA07/SD2_D7

U7-G

MX6UL_IND_BGA289

C1
SD1_CLK

C2
SD1_CMD

B3
SD1_DATA0

B2
SD1_DATA1

B1
SD1_DATA2

A2
SD1_DATA3

U7-H

MX6UL_IND_BGA289

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

E6
VCC

P6
GND

P4
GND

N5
GND

N2
GND

K8
GND

H10
GND

E7
GND

C4
GND

F5
VCC

J10
VCC

K9
VCC

C6
VCCQ

P3
VCCQ

N4
VCCQ

P5
VCCQ

B3
DATA_4

B4
DATA_5

B5
DATA_6

B6
DATA_7

K5
RESET#

C2
VDD_INT

G5
GND

M4
VCCQ

A6
TOSH_GND

J5
TOSH_GND

H5
STROBE

C1

D4

N6

N1

A1

A2

C3

D3

E3

F3

C5

A9

B7

A8

U21

EMMC_ALLIANCE_4GB_BG153_ITEMP

16 Alliance GByte eMMC

R265

22

E4
CSI_DATA00

E3
CSI_DATA01

E2
CSI_DATA02

E1
CSI_DATA03

D4
CSI_DATA04

D3
CSI_DATA05

D2
CSI_DATA06

D1
CSI_DATA07

F3
CSI_HSYNC

F5
CSI_MCLK/UART6_TXD

E5
CSI_PIXCLK/UART6_RXD

F2
CSI_VSYNC

U7-B

MX6UL_IND_BGA289

3

6

RN74-C
10K

4

5

RN74-D
10K

R284

475

C196

.1 uF

7
DATA_0

8
DATA_1

1
DATA_2

2
DATA_3

5
CLK

3
COMMAND

4
VDD

6
GND

10
FRM2

9
FRM1

11
FRM3

12
FRM4

CN3

CONN_MICRO_SD

1

8

RN74-A
10K

2

7

RN74-B
10K

D25

FPGA_FLASH_SELECT

DETECT_94-120

EMMC_CLK

EMMC_CMD

EMMC_D0

EMMC_D1

EMMC_D2

EMMC_D3

EMMC_3.3V

EMMC_D3

EMMC_D2

EMMC_D1

EMMC_D0

EMMC_CLK

EMMC_CMD

SPI_3_CS#

SPI_3_CLK

SPI_3_MOSI

SPI_3_MISO

EIM_AD_[00:15]

EIM_AD_06

EIM_AD_07

EIM_WE#

EIM_OE#

EIM_AD_[00:15]

EIM_IRQ

EIM_BCLK

EIM_CS0#

EIM_LBA#

EIM_WAIT#

EIM_AD_08

EIM_AD_09

EIM_AD_10

EIM_AD_11

EIM_AD_12

EIM_AD_13

EIM_AD_14

EIM_AD_15

EIM_AD_00

EIM_AD_01

EIM_AD_02

EIM_AD_03

EIM_AD_04

EIM_AD_05

SD_CARD_3.3V

SD_D2

SD_D3

SD_CLK

SD_CMD

SD_D0

SD_D1
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DNP=DO NOT POPULATE

POP=POPULATE

RAM 1.35V 1A Reg #2

CPU Core 1A Reg #2

3.3V 2A Reg #1

Regulator

WiFi 3.6V

RAM_1.35VSW_5V

VDD_6UL_CORE

SW_5V 3.3V

SW_5V

SW_5V WIFI_3.6V=to=>

=to=>

=to=>

=to=>
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Option 5 =
Option 4 =

Option 4 =
Option 5 =

Option 5 =
Option 4 =

WiFi

Radio Module

WiFi / Blutooth

Gyro-Accelerometer

Magnetometer

Out

Out

Out

18
VBAT

28
GND

33
IRQ#

36
GND

8
BT_TXD

34
I2C_SCL

35
I2C_SDA

10
BT_RTS 12

VDD_IO

1
GND1

27
SDIO_D3

26
SDIO_D2

25
SDIO_D1

24
SDIO_D0

23
SDIO_CMD

22
SDIO_CLK

5
NC

6
NC

4
NC

3
NC

14
GPIO_3

15
GPIO_4

2
MODE_SDIO#

16
UART_TXD

17
UART_RXD

7
RESET#

13
GND2

11
BT_CTS

9
BT_RXD

30
GPIO_18

32
GPIO_20

29
GPIO_17

31
GPIO_19

20
RTC_CLK

19
CHIP_EN

37
PAD

21
GND3

K2

DNP

u.FL WiFi/Bluetooth (ATWILC3000)
u.FL WiFi/Bluetooth (ATWILC3000)

C124
10 uF

3

6

RN61-C
47K

4

5

RN61-D
47K

C143
.1 uF

C182

.1 uF

C67

10 nF

C209

.1 uF

1

8

RN61-A
47K

2

7

RN61-B
47K

NC

Hi = I2C

NC

13
SCL

14
SDA

12
SPI_CS#

9
INT_2

6
GND

7
GND

10
OSC_AUX

11
SDO_AUX

2
SDX

4
INT_1

1
MOSI_ADD_0

8
VDD

3
SCX

5
VDD_IO

U67

DNP

3D Gyro + 3D accel (ISM330DLC)
3D Gyro + 3D accel (ISM330DLC)

C65

10 nF

C210

.1 uF

Hi = I2C

1
SCL

4
SDA 3

SPI_CS#

2
NC

6
GND

8
GND

11
NC

7
INT 5

C1

9
VDD

12
NC

10
VDD_IO

U62

DNP

Magnetometer (IIS2MDCTR)
Magnetometer (IIS2MDCTR)

C214

.1 uF

3

6

RN13-C
3.3K

WIFI_3.6V

3.3V

EN_WIFI_PWR

WIFI_RESET#

SPI_3_MISO

SPI_3_CS#

SPI_3_MOSI

SPI_3_CLK

3.3V

I2C_1_CLK

I2C_1_DAT

3.3V

GYRO_INT

UART3_CTS#

UART3_RTS#

UART3_TXD

WIFI_IRQ#

UART3_RXD

WIFI_32KHZ

I2C_1_CLK

I2C_1_DAT

3.3V

MAGNET_IRQ
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1uF Caps must be near U5x

Power Input

5V Power Input

Vishay SiC462 4A Regulator

Main 5V Power Sw.

8V-48V

5.1V typ

NC

NC

FB9

220 ohm

D5

60V

FB33

120 ohm

1
+

2
-

CN2

CONN_PWR_2POS_5MM

FB34

120 ohm

TVS5

5V

TVS14

48V

C45
1 uF
100VC44

1 uF
100V

C43
1 uF
100V

GND

G

SD

N-Channel

Boost

Buffer

3
DRAIN

4
DRAIN

1
VDD

7
CAP

2
ON

8
GND

5
SOURCE

6
SOURCE

U54

FET_SW_CUR_LIMIT_TDFN8

C76

10 nF

C159
.1 uF

G

S

D

2

6

1

Q15-A

G

S

D

5

3

4

Q15-B

R74
240

8

1

RN62-A
47K

C296
47 uF

2 7
RN62-B

47K

FB8

220 ohm

1
+

2
-

CN12

CONN_PWR_2POS_5MM

FB14

220 ohm

5V_A

800 mV

6V - 60V

20
V_SNS

4
BOOST

5
PHASE

19
SS

22
FB

21
COMP

7
P_VIN

8
P_VIN

1
VCIN

13
SW

14
SW

12
SW

6
PHASE

17
P_GND

10
P_GND

11
P_GND

23
A_GND

2
P_GOOD

3
EN

15
GL

16
V_DRV

9
P_GND

18
U_SONIC#

28
A_GND

27
MODE

26
V_DD

25
I_LIM

24
F_SW

U52

REG_SW_6A_SIC462_SMT

L9

4.7 uH

C236

.1 uF

R193

4.7ohm

C215
.1 uF

R63
53.6K

R96
100K

R58
1.2K

R59
1.2K

C100
470 pF

R308
237K

R317
6.49K

C262

2.2 nF

C122
10 uF

R333

8.66K

C62

1 uF

C87
1.8 nF

C99
220uF

D4

60V

G

S

D

2

6

1

Q11-A

8V_48V

5V_A

EN_SW_5V#

SW_5V

5V_A

5V_A

DETECT_94-120

5V_A
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Date

USB Device Port and Super uC

SiLab LED

USB Device

PU on Eval

no PU on Eval

PU on Eval

Jumper to GND

10K PU on Eval

Scale = 4.3%

Port

Don't drive pins 35, 39 or 22 high

until 100 ms after SW_5V enabled

R73
240

1

2
LED1

Green

SiLab

6

3

RN62-C
47K

Micro B

5
GND

1
5V

2
D-

3
D+

7
FRM

6
FRM

4
SENSE

9
FRM

8
FRM

P2

CONN_USB_MICRO-B_RA

FB21

600 ohm

C207

.1 uF

1

2

3

6

5

4

TVS19

TVS_USB2_NUP4114_SC88

1

2

3

D7

R192

4.7ohm

JTAG

SPI

128K RAM

Master I2C only

only Device I2C

USB

UART Program

3.3V

Analog

256K Flash

13
VSS_USB

14
USB_DM

15
USB_DP

49
PAD

6
VSS

3
V_CL

41
VREF_H

45
VREF_H0

2
V_BATT

42
A_VCC

16
USB_VCC

9
VCC

30
VCC

31
VSS

43
A_VSS

44
VREF_L0

17
P207

23
P301_RXD_2

5
RTC_XOUT

4
RTC_XIN

46
P002_AN2

7
P213_TXD_1_I2C_DAT

1
P402_IRQ4

48
P000_AN0

47
P001_AN1

8
P212_RXD_1_I2C_CLK

40
P013_AN11

37
P500_AN16

36
P100_RXD_0

24
P300_SW_CLK_TCK

25
P108_SW_DIO_TMS

26
P109_TDO_MOSI_TX9

27
P110_TDI_MISO_RX9

28
P111_PWM_SPI_CLK

29
P112_SPI_CS#

32
P104_PWM

33
P103_PWM

34
P102_PWM

35
P101_TXD_0

38
P015_AN13_DA1

39
P014_AN12_DA0

10
P409_IRQ6

11
P408_I2C_CLK

12
P407_I2C_DAT

18
P206

19
RESET#

20
P201_BOOT_MODE

21
P200_NMI

22
P302_TXD_2

U17

RENESAS_RA4M2_UC_QFN48

C85
27 pF

C86
27 pF

R98

30

R99

30

12 pF

1 4

2 3

Y3

XTAL_32KHZ_SMT

5 4
RN21-D

22K

R304
36.5K

C149
.1 uF

C193
.1 uF

C195
.1 uF

R97
100K

R117

42.2K

R309

237K

R49
10.7K

R112
42.2K

1 8
RN21-A

22K

C125
10 uF

R55

10.7K

1

8

RN70-A
10K

2

7

RN70-B
10K

3

6

RN70-C
10K

4

5

RN70-D
10K

SUPER_3.3V

EN_SILAB_LED

USB_SILAB_M

USB_SILAB_P

5V_A

USB_DEV_5V

SUPER_5V

RTC_BATT

USB_SILAB_P

USB_SILAB_M

CONSOLE_RXD

CONSOLE_TXD

I2C_1_CLK

I2C_1_DAT

EN_SW_5V#
EN_SILAB_LED

SUPER_3.3V

SUPER_JTAG_TCK

SUPER_JTAG_TMS

USB_DEV_5V

SUPER_RESET#

SILAB_DAT

SILAB_CLK

VDD_SOC_CAP

VDD_ARM_CAP

6UL_RESET

3.3V

8V_48V

5V_A

SUPER_3.3V

SUPER_BOOT_MODE

REF_2.5V

WAKE_UP#

EN_DB9_CONSOLE

SUPER_3.3V

EXT_SBC_RESET#



2915 ofSheetDesignerRev:

Title:

DateembeddedTS

TS-7250-V3

Mar. 24, 2025

C

MSEL2 high = Fast POR

Estimated to be 600 ms

to configure GX22 from SPI

Cyclone

SPI Flash
FPGA

FPGA JTAG

Tag-Connect

Conn.

2 MB

OUT

IN
A4

IO_B9_DATA0

B4
IO_B9_ASDO

C5
IO_B9_NCSO

D5
DCLK_B9

C4
nCONFIG_B9

D3
nCE_B9

U4
CONF_DONE_B3

V4
nSTATUS_B3

D4
TDI_B9

E5
TCK_B9

E3
TMS_B9

E4
TDO_B9

P4
MSEL2_B3

R5
MSEL1_B3

T5
MSEL0_B3

U3
NC

V3
NC

U8-C

ALTERA_CYCLONE_IV_EP4CGX22CF19C8N_BANK7

1
CS#

5
DIN_DQ0

6
CLK 8

VCC

4
GND

7
HOLD#_DQ3

3
WP#_DQ2

2
DOUT_DQ1

U55

FLASH_IS25LQ016B_2MB_SOIC8

C199
.1 uF

R285

475

4
JTAG_TCK

6
JTAG_TDO

2
JTAG_TMS

1
3.3V

8
JTAG_TDI

10
CPU_RESET#

9
NC/TRST#

3
GND

7
NC

5
GND/5V

CN88

JTAG_10PIN_TC2050_SMT

4 5
RN71-D

10K

3 6
RN71-C

10K

81
RN9-A

51

7 2
RN9-B

51

R226
2.0K

G

S

D

5

3

4

Q11-B

3 6
RN9-C

51

4 5
RN9-D

51

5 4
RN75-D

10K

8

1

RN75-A
10K

2

7

RN75-B
10K

3

6

RN75-C
10K

3.3V

3.3V

3.3V

FIL_2.5V

FPGA_JTAG_TDO

FPGA_JTAG_TDI

FPGA_JTAG_TCK

FPGA_JTAG_TMS

FPGA_FLASH_CS#

2.5V

FPGA_JTAG_TMS

FPGA_JTAG_TCK

FPGA_JTAG_TDO

FPGA_JTAG_TDI

2.5V

FPGA_SPI_CS#

FPGA_SPI_CLK

FPGA_SPI_MOSI

EXT_SBC_RESET

FPGA_SPI_MISO

FPGA_CONFIG_DONE



embeddedTS Mar 24, 2025

TS-7250-V3

2916C ofSheetDesignerRev:

Title:

Date
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FPGA DIO
147 DIO

Serial

Ports

Same

Bank

EIM

Interface

Mikro

Board Options

DIO

Header

Mikro Bus

FRAM

Bus

Resistor
Strap

RAM

POP = 1G RAM

Res. Straps

POP

A16
IO_B7_DIFFIO_T15n

B16
IO_B7_DIFFIO_T15p

C17
IO_B7_PLL4_CLKOUTp

C18
IO_B7_RUP4

D14
IO_B7_DIFFIO_T17p

D13
IO_B7

B18
IO_B7_RDN4

C16
IO_B7_PLL4_CLKOUTn

D10
IO_B7_DIFFIO_T10n

C14
IO_B7_DIFFIO_T17n

C13
IO_B7_DIFFIO_T14p

B13
IO_B7_DIFFIO_T11p

D11
IO_B7_DIFFIO_T12n

B15
IO_B7_DIFFIO_T16n

A14
IO_B7_DIFFIO_T13n

C15
IO_B7_DIFFIO_T16p

D15
IO_B7_DIFFIO_T19n

A12
CLK8_B7_DIFFCLK_5n

D16
IO_B7_DIFFIO_T19p

E12
IO_B7_VREFB7N0

A18
IO_B7_DIFFIO_T18p

D12
IO_B7_DIFFIO_T12p

A17
IO_B7_DIFFIO_T18n

P18
IO_B5_DIFFIO_R12n

N15
IO_B5_RUP3

P16
IO_B5_DIFFIO_R14n

R18
IO_B5_DIFFIO_R12p

N18
IO_B5_DIFFIO_R10n

T15
IO_B4_RDN2

A15
IO_B7_DIFFIO_T13p

R15
IO_B4_PLL3_CLKOUTn

K18
CLK4_B5_DIFFCLK_2n

T12
IO_B4_DIFFIO_B14p

R13
IO_B4_DIFFIO_B16n

F18
IO_B6_DIFFIO_R4p

G16
IO_B6_DIFFIO_R5p

U16
IO_B4_DIFFIO_B18n

E16
IO_B6_DIFFIO_R2n

G15
IO_B6_VREFB6N0

F16
IO_B6_DIFFIO_R2p

K17
CLK5_B5_DIFFCLK_2p

D18
IO_B6_DIFFIO_R3n

F15
IO_B6_DIFFIO_R1p

E15
IO_B6_DIFFIO_R1n

C9
IO_B8_DIFFIO_T6n

U18
IO_B4_DIFFIO_B20p

T16
IO_B4_DIFFIO_B21p

V11
CLK14_B4_DIFFCLK_6p

V12
CLk15_B4_DIFFCLK_6n

V17
IO_B4_DIFFIO_B19n

P15
IO_B4_PLL3_CLKOUTp

R17
IO_B5_DIFFIO_R13p

R16
IO_B5_DIFFIO_R14p

V14
IO_B4_DIFFIO_B15p

E18
IO_B6_DIFFIO_R4nDEV_CLRn

V15
IO_B4_DIFFIO_B15n

U15
IO_B4_DIFFIO_B18p

F17
IO_B6_DIFFIO_R6p

V16
IO_B4_DIFFIO_B19p

C12
IO_B7_DIFFIO_T14n

C10
IO_B8_DIFFIO_T9n

B10
IO_B8_DIFFIO_T7p

A10
IO_B8_DIFFIO_T8n

A11
IO_B8_DIFFIO_T8p

D9
IO_B8_DIFFIO_T6p

B12
CLK9_B7_DIFFCLK_5p

G9
CLK10_B8A_DIFFCLK_4n_REFCLK1n

M10
CLK13_B3A_DIFFCLK_7n_REFCLK0n

M9
CLK12_B3A_DIFFCLK_7p_REFCLK0p

A9
IO_B8_DIFFIO_T5p

R8
IO_B3_VREFB3N0

B7
IO_B8_DIFFIO_T4p

A6
IO_B8_DIFFIO_T2n

T18
IO_B5_DIFFIO_R13n

N16
IO_B5_RDN3

M17
IO_B5_DIFFIO_R11n

L16
IO_B5_VREFB5N0

K15
IO_B5_DIFFIO_R9p

J17
IO_B6_DIFFIO_R7n

N17
IO_B5_DIFFIO_R10p

K16
IO_B5_DIFFIO_R9n

L18
IO_B5_DIFFIO_R8n

M18
IO_B5_DIFFIO_R8p

J18
CLK7_B6_DIFFCLK_3p

G17
IO_B6_DIFFIO_R5n

J16
IO_B6_DIFFIO_R7p

H16
IO_B6

H18
CLK6_B6_DIFFCLK_3N

G18
IO_B6_DIFFIO_R6nDEV_OE

L15
IO_B5

T14
IO_B4_DIFFIO_B17n

D17
IO_B6_DIFFIO_R3p

G10
CLK11_B8A_DIFFCLK_4p_REFCLK1p

M16
IO_B5_DIFFIO_R11p

E10
IO_B7_DIFFIO_T10p

C11
IO_B8_DIFFIO_T9p

D7
IO_B8_DIFFIO_T3p

D8
IO_B8_VREFB8N0

C7
IO_B8_DIFFIO_T3n

C8
IO_B8

B9
IO_B8_DIFFIO_T7n

V5
IO_B3_DIFFIO_B3p_INIT_DONE

R12
IO_B4_DIFFIO_B16p

P12
IO_B4_VREFB4N0

U12
IO_B4_DIFFIO_B14n

T13
IO_B4_DIFFIO_B17p

R14
IO_B4_RUP2

V18
IO_B4_DIFFIO_B20n

U13
IO_B4_DIFFIO_B12p

P13
IO_B4

P10
IO_B3_DIFFIO_B11p

R10
IO_B3_DIFFIO_B11n

M7
IO_B3_DIFFIO_B5p

R7
IO_B3_DIFFIO_B4p

N6
IO_B3_PLL1_CLKOUTn

P6
IO_B3_DIFFIO_B1p_CRC_ERROR

R6
IO_B3_DIFFIO_B1n_NCEO

N5
IO_B3_PLL1_CLKOUTp

T17
IO_B4_DIFFIO_B21n

T11
IO_B4_DIFFIO_B13n

V10
IO_B3_DIFFIO_B9n

U9
IO_B3_DIFFIO_B7p

T9
IO_B3_DIFFIO_B8n

V8
IO_B3_DIFFIO_B7n

V7
IO_B3_DIFFIO_B6n

T7
IO_B3_DIFFIO_B4n

V6
IO_B3_DIFFIO_B3n

A13
IO_B7_DIFFIO_T11n

D6
IO_B8_DIFFIO_T1p

A5
IO_B8_PLL2_CLKOUTn

B5
IO_B8_PLL2_CLKOUTp

T6
IO_B3_DIFFIO_B2p

E6
IO_B8_CLKUSR

C6
IO_B8_DIFFIO_T1n

V13
IO_B4_DIFFIO_B12n

R9
IO_B3_DIFFIO_B8p

A7
IO_B8_DIFFIO_T4n

B6
IO_B8_DIFFIO_T2p

U10
IO_B3_DIFFIO_B10n

T10
IO_B3_DIFFIO_B10p

V9
IO_B3_DIFFIO_B9p

T8
IO_B3

A8
IO_B8_DIFFIO_T5n

N7
IO_B3_DIFFIO_B5n

U7
IO_B3_DIFFIO_B6p

U6
IO_B3_DIFFIO_B2n

R11
IO_B4_DIFFIO_B13p

U8-B

ALTERA_CYCLONE_IV_EP4CGX22CF19C8N_BANK7

R228
DNP

R229
DNP

R227
DNP

R230
DNP

EIM_OE#

EIM_WE#

EIM_AD_[00:15]

EIM_AD_06

EIM_AD_07

EIM_IRQ

EIM_BCLK

EIM_CS0#

EIM_LBA#

EIM_WAIT#

EIM_AD_08

EIM_AD_09

EIM_AD_10

EIM_AD_11

EIM_AD_12

EIM_AD_13

EIM_AD_14

EIM_AD_15

EIM_AD_00

EIM_AD_01

EIM_AD_02

EIM_AD_03

EIM_AD_04

EIM_AD_05

MIKRO_SPI_MISO

TXD2_485

COM2_TXD COM3_TXD

TXD1_485

ISA_DAT_[00:15]

ISA_DAT_00

ISA_ADD_[00:19]

ISA_ADD_09

ISA_ADD_10

ISA_ADD_11

ISA_ADD_12

ISA_ADD_13

ISA_ADD_14

ISA_ADD_15

ISA_ADD_16

ISA_ADD_17

ISA_IOR#

ISA_AEN

ISA_ENDX

ISA_IORDY

ISA_DACK3

ISA_DRQ3

ISA_DACK1

ISA_DRQ1

ISA_REFRESH

ISA_BCLK

COM3_RXD_3V

DIO_PIN3

TXD2_485

ISA_CN_D01

ISA_MEMW#

ISA_IOW#

EN_NIMBEL_3.3V

ISA_14.3MHZ

ISA_TC

TXD1_485

ISA_BALE

ISA_DACK2

ISA_IRQ3

ISA_IRQ6_3V

ISA_CN_D02

ISA_DRQ2

ISA_MEMR#

EN_NIMBEL_4V

ISA_IRQ5_3V

ISA_IRQ7_3V

DB9_DTR

ISA_IRQ9_3V

WIFI_32KHZ

DIO_PIN1

DIO_PIN11

DIO_PIN13

DIO_PIN15

DIO_PIN5

COM2_TXD

MIKRO_INT

MIKRO_PWM

TX_EN1_485

TX_EN2_485

COM2_CTS_3V

COM2_RTS

COM2_RXD_3V

COM3_CTS_3V

COM3_RTS

COM3_TXD

FPGA_RESET

MIKRO_SPI_CLK

MIKRO_SPI_CS#

MIKRO_SPI_MOSI

DB9_RTS

DIO_PIN7

DIO_PIN8

DIO_PIN9

DIO_SPI_CLK

DIO_SPI_CS#

DIO_SPI_MISO

DIO_SPI_MOSI

FRAM_SPI_CS#

FRAM_SPI_MISO

RXD_422_3V

RXD_485_3V

DB9_DCD_3V

DB9_TXD

FPGA_IRQ

DB9_CTS_3V

DB9_DSR_3V

DB9_RI_3V

DB9_RXD_3V

MIKRO_RESET#

ISA_ADD_00

ISA_ADD_01

ISA_ADD_02

ISA_ADD_03

ISA_ADD_04

ISA_ADD_05

ISA_ADD_06

ISA_ADD_07

ISA_ADD_08

ISA_ADD_18

ISA_ADD_19

ISA_DAT_01

ISA_DAT_02

ISA_DAT_03

ISA_DAT_04

ISA_DAT_05

ISA_DAT_06

ISA_DAT_07

ISA_DAT_08

ISA_DAT_09

ISA_DAT_10

ISA_DAT_11

ISA_DAT_12

ISA_DAT_13

ISA_DAT_14

ISA_DAT_15

MIKRO_TXD

MIKRO_RXD

MIKRO_I2C_CLK

MIKRO_I2C_DAT

MIKRO_AN_PWM

COMP

MIKRO_AN

ALT_MIKRO_PWM

MIKRO_180

LCD_BIAS

EN_DB9_CONSOLE

CONSOLE_RXD

CONSOLE_TXD
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Crypto Authentication

FRAM Memory

2K Bytes

Ports default to Inputs

I2C Port Expander

with 100K PU in U7

I2C Address 0, 1, 0, 0, x, x, x, W#

RTC Battery

2
NC

1
NC

8
VCC

4
GND

6
I2C_CLK

5
I2C_DAT

3
NC

7
NC

U66

DNP

Crypto Key (ATSHA204)
Crypto Key (ATSHA204)

C217
.1 uF

1
CS#

5
DIN

6
CLK 8

VCC

4
GND

7
HOLD#

3
WP#

2
DOUT

U56

DNP

2 kByte FRAM
2 kByte FRAM

C208
.1 uF

21

3 4

K1

D24

22
SCL

1
INT#

13
P1.0

18
P1.5

19
P1.6

20
P1.7

21
A0

2
A1

3
A2

24
VCC

14
P1.1

15
P1.2

16
P1.3

17
P1.4

12
GND

8
P0.4

7
P0.3

6
P0.2

5
P0.1

11
P0.7

10
P0.6

9
P0.5

4
P0.0

23
SDA

U11

DNP

I2C Expander (PCA9555)

R79
240

3.3V

I2C_3_CLK

I2C_3_DAT

3.3V
DIO_SPI_CLK

DIO_SPI_MOSI

3.3V

I2C_3_DAT

I2C_3_CLK

ISA_CN_D[01:15]

ISA_CN_D03

ISA_CN_D04

ISA_CN_D05

ISA_CN_D06

ISA_CN_D07

ISA_CN_D08

ISA_CN_D09

ISA_CN_D10

ISA_CN_D11

ISA_CN_D12

ISA_CN_D13

ISA_CN_D14

ISA_CN_D15

FRAM_SPI_CS#

FRAM_SPI_MISO

RTC_BATT

3.3V
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Modem Socket

Silicon

Switched Power

NimbeLink 4V

Socket

Mikro Bus

NC

NC

NC

3.3V or 4V

pin 6 has PWM (signal strength) on some radios

pin 7 is floating

pin 8 is Input with PU (when low stops function)

Old XBee Products

In UART mode, USB can not drive pin 8

NimbeLink requires Pin 20 to be pulsed

R34-R37 and R136-R138

Normal (N):

R39-R42 and R130-R131

180 Pop (R):

Comparitor

D18

D6

6
VDD

3
EN_FET1

2
EN_FET2

7
GND

4
DRAIN_1

5
SOURCE_1

8
SOURCE_2

1
DRAIN_2

U31

SLG_DUAL_FET_SW_SMT8

DNP

C160

.1 uF

3 6
RN65-C

47K

4 5
RN65-D

47K

13
UART_DIN

14
UART_DOUT

2
RESET#

15
INT

12
I2C_CLK

11
I2C_DATA

16
PWM

6
SPI_MOSI

5
SPI_MISO

4
SPI_CLK

10
5V

1
AN

7
3.3V

3
SPI_CS#

9
GND

8
GND

CN16

MIKROBUS_SOCKET_TH

DNP

R171

4.99K

R173

4.99K

C261
2.2 nF

CN12A

MIKRO_SOCKET_TH_2ND

DNP

5

4

RN76-D
10K

6

3

RN76-C
10K

2

7

RN12-B
3.3K

1.8V or 3.3V

Input

Input

Input

Output

3.0 to 5.5V

Output

3
DIN

2
DOUT

5
RESET#

9
DTR#

13
V18014

VREF

7
USB_D+

8
USB_D-

15
GND

16
RTS#

12
CTS#

1
VCC

4
GND

6
V_USB

20
PWR_ON#

19
ADC_1

18
DIO_7

17
DIO_8

11
GND

10
GND

CN20

NIMBELINK_SKYWIRE_SOCKET_TH

DNP

C293
47 uF

R66

240

CN16A

NIMBELINK_SOCKET_TH_2ND

DNP

G

S

D

2

6

1

Q16-A

+

-
1

3
4

2

5

U9

COMP_AP331AWG_SOT25

DNP

R46

10.7K

C218
.1 uF

R42
DNP

R35
Zero

R36
Zero

R39
DNP

R34
Zero

R40
DNP

R37
Zero

R41
DNP

R131

DNP

R136

140

R130

DNP

R137

140

R138

140

1

8

RN77-A
10K

2

7

RN77-B
10K

3

6

RN77-C
10K

R332
8.66K

G

S

D

5

3

4

Q16-B

LT

D

S

G
2

6

1

Q6-A

NIMBEL_4.7V

NIMBEL_4.7V

5V_A

EN_NIMBEL_4V

3.3V

SW_5V

MIKRO_I2C_DAT

MIKRO_I2C_CLK

MIKRO_TXD

MIKRO_RXD

XBEE_3.3V

3.3V

MIKRO_SPI_MISO

3.3V

NIMBEL_4.7V

UART4_RXD

UART4_TXD

UART4_CTS#

USB_XBEE_M

USB_XBEE_P

NIM_PWR_ON

MIKRO_PWM

MIKRO_SPI_CLK

MIKRO_SPI_CS#

MIKRO_SPI_MOSI

MIKRO_RESET#

COMP

SW_5V

MIKRO_AN_PWM

MIKRO_AN

MIKRO_AN

MIKRO_AN

ALT_MIKRO_PWM

MIKRO_INT

MIKRO_180

3.3V

3.3V

3.3V

NIMBEL_PIN13

NIMBEL_RESET
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USB OTG MUX
To Xbee or Factory Boot or USB Host

USB 2.0

Dual Host

Rise time of both outputs

measured at ~1V/ms

SW. USB 5V

2 D+

3 D-

14 ID

7A

11B

5
SEL_AB

9
SEL_CD

4
PW_SEL

1
GND

16
VCC

15
VBUS

13D

12C

10B

6A

8
GND

U28

USB_SW_TS3USB3200_QFN16

C138

.1 uF

2 7
RN76-B

10K

1

8

RN76-A
10K

F
B
5

FB17

1

2

3

6

5

4

TVS18

TVS_USB2_NUP4114_SC88

Top

Dual A

USB 2.0

8
GND

5
VBUS

6
DAT-

7
DAT+

1
VBUS

2
DAT-

3
DAT+

4
GND

9
FRAME

10
FRAME

11
FRAME

12
FRAME

J2

CONN_USB_2_DUAL_RA

2 D+

3 D-

14 ID

7A

11B

5
SEL_AB

9
SEL_CD

4
PW_SEL

1
GND

16
VCC

15
VBUS

13D

12C

10B

6A

8
GND

U27

USB_SW_TS3USB3200_QFN16

C202

.1 uF

5 4
RN25-D

1.5K

6
VDD

3
EN_FET1

2
EN_FET2

7
GND

4
DRAIN_1

5
SOURCE_1

8
SOURCE_2

1
DRAIN_2

U29

SLG_DUAL_FET_SW_SMT8

C212

.1 uF

2 7
RN64-B

47K

1 8
RN64-A

47K

5

4

RN64-D
47K

6

3

RN64-C
47K

USB_BOOT#

USB_CN99_P

USB_CN99_M

3.3V

USB_OTG_P

USB_OTG_M

3.3V

BOOT_MODE_0

3.3V

EN_XBEE_USB

USB_HOST_5V

USB_HST2_M

USB_HOST_M

USB_HOST_P

USB_HST2_P

USB_HST2_P

USB_HST2_M

3.3V

USB_XBEE_P

USB_XBEE_M

SEL_XBEE_USB

3.3V

EMMC_3.3V

SW_5V

EN_USB_5V

EN_EMMC_3.3V

3.3V

SW_5V

USB_HOST_5V

3.3V
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Analog Inputs
0 to +30V Input range

or

4-20 mA (3 channels)

A/D

Header

Green

Yellow

10/100 MagJack

Green

Yellow

10/100 MagJack

Apply 3-30V on CN8 pin 9

to assert WAKE_UP#

1

3

5

7

9

2

4

6

8

10

CN8

HD_2X5_TH

1

8

RN17-A
3.3K

2

7

RN17-B
3.3K

3

6

RN17-C
3.3K

R88

33.0K

R122
2.20K

C59

1 uF

6.3V

R84

33.0K

R123
2.20K

C57

1 uF

6.3V

R85

33.0K

R121
2.20K

C58

1 uF

6.3V

R64
240

R65
240

R78
240

G

S

D

Q8

G

S

D

Q9

G

S

D

Q10

R86

33.0K

R124
2.20K

C60

1 uF

6.3V

R87

33.0K

R125
2.20K

C61

1 uF

6.3V

R38

Zero

4
RX+

5
RX-

6
RX_CT

3
TX_CT

1
TX+

2
TX-

7
POE_RX

9
POE_45

11
LLED+

12
LLED-

13
RLED+

14
RLED-

17
ALIGN

18
ALIGN

15
SHD

16
SHD

8
POE_TX

10
POE_78

T2

MAGJACK_POE_10_100

DNP

C216
.1 uF

4
RX+

5
RX-

6
RX_CT

3
TX_CT

1
TX+

2
TX-

7
POE_RX

9
POE_45

11
LLED+

12
LLED-

13
RLED+

14
RLED-

17
ALIGN

18
ALIGN

15
SHD

16
SHD

8
POE_TX

10
POE_78

T1

MAGJACK_POE_10_100

C211
.1 uF

R132

140

R133

140

R134

140

R135

140

G

S

D

5

3

4

Q17-B

R94
100K

EN_CL_1

EN_CL_2

EN_CL_3

AN_CH5

AN_CH1

AN_CH2

AN_CH3

AN_CH4

ETH1_RX_P

ETH1_RX_M

ETH1_TX_P

ETH1_TX_M

ETH2_RX_P

ETH2_RX_M

ETH2_TX_P

ETH2_TX_M

ETH2_ACT_LED#

3.3V

ETH2_SPEED_LED#

ETH1_ACT_LED#

3.3V

ETH1_SPEED_LED#

WAKE_UP#
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RS-232 Transceiver

RS-485 Transceiver

DB-9M

Level shifter

3.3V <-- 5V

CAN1 Tranceiver RS-422 Receiver

24V

C141

.1 uF

C142

.1 uF

C148

.1 uF C161

.1 uF

C168

.1 uF

T4

T3

R5

R4

R3

V-

V+

Vcc

GND

C2-

C2+

C1-

C1+

R2

R1

T2

T1

12
13

14

15

16

17

3

25
SD#

24
EN_RX

6

7

22 23

2

10

11

20

21

8

5

26

19 18

27

4

9

28

1

U37

SP213_SOIC28

C169

.1 uF

4
TXD

1
RXD

3
TXEN

2
RXEN#

8
VCC

6
X+

7
X-

5
GND

U47

SP485EEN_SOIC

DB-9M

6
TX-_(DSR)

4
RX+_(DTR)

9
RX-_(RI)

1
TX+_(DCD)

3
TXD

7
RTS

5
GND

2
RXD

8
CTS

11
FRAME2

10
FRAME1

CN9

CONN_DB9M_RA_TH

19
OE

1
DIR

2
A1

3
A2

4
A3

5
A4

18
B1

17
B2

16
B3

15
B4

6
A5

7
A6

8
A7

9
A8

14
B5

13
B6

12
B7

11
B8

20
VCC

10
GND

U32

74LVC245_TSSOP

4
RXD

1
TXD

5
VREF

8
SEL

3
VCC

7
CANH

6
CANL

2
GND

U46

TJA1050_SOIC

DNP

C184
.1 uF

R75
240

R69
240

C189

.1 uF

C194

.1 uF

4
TXD

1
RXD

3
TXEN

2
RXEN#

8
VCC

6
X+

7
X-

5
GND

U48

SP485EEN_SOIC

3

6

RN15-C
3.3K

5

4

RN15-D
3.3K

21

3

TVS3

NUP2105L_SOT23

DNP

1 8
RN23-A

1.5K 4

5

RN23-D
1.5K

6

3

RN23-C
1.5K

7

2

RN23-B
1.5K

5 4
RN17-D

3.3K

21

3

TVS10

TVS_DUAL_5.5V_DFN1110

21

3

TVS11

TVS_DUAL_5.5V_DFN1110

R225
2.0K

SW_5V

SW_5V

RXD1_485_5V

SW_5V

485+

485-

3.3V

SW_5V

RXD_CAN1_5V

CAN1_H

CAN1_L

SW_5V

422+

422-

RXD_CAN1_5V

RXD_422_5V
TXD1_485CAN_1_TXD

TX_EN1_485

CAN1_RXD_3V

3.3V

TXD2_485

TX_EN2_485

RXD_CAN2_5VCAN2_RXD_3V

DB9_DTR

DB9_RTS

DB9_DCD_3V

DB9_TXD

DB9_CTS_3V

DB9_DSR_3V

DB9_RI_3V

DB9_RXD_3V

3.3V



Mar. 24, 2025

2924 ofSheetDesignerRev:

Title:

DateembeddedTS

TS-7250-V3

C

Option 6 =
Option 3 =

Option 3 =
Option 6 =

64-pin Connector

PC/104
40-pin Connector

PC/104

53 DIO from FPGA

23 DIO from FPGA

Data lines and IRQ5-7

are all 5V tolerant

PC/104 Bus

A1
IOCHK#

A2
D7

A3
D6

A4
D5

A5
D4

A6
D3

A7
D2

A8
D1

A9
D0

A10
IORDY

A11
AEN

A12
A19

A13
A18

A14
A17

A15
A16

A16
A15

A17
A14

A18
A13

A19
A12

A20
A11

A21
A10

A22
A9

A23
A8

A24
A7

A25
A6

A26
A5

A27
A4

A28
A3

A29
A2

A30
A1

A31
A0

A32
GND

B1
GND

B2
RESET

B3
+5V

B4
IRQ9

B5
-5V

B6
DRQ2

B7
-12V

B8
ENDX#

B9
+12V

B10
(KEY)

B11
MEMW#

B12
MEMR#

B13
IOW#

B14
IOR#

B15
DACK3#

B16
DRQ3

B17
DACK1#

B18
DRQ1

B19
RFRSH#

B20
BCLK

B21
IRQ7

B22
IRQ6

B23
IRQ5

B24
IRQ4

B25
IRQ3

B26
DACK2#

B27
TC

B28
BALE

B29
+5V

B30
OSC

B31
GND

B32
GND

6566

CN64

Stack-Thru

Stack-Thru

D0
GND

D1
MEM16#

D2
IO16#

D3
IRQ10

D4
IRQ11

D5
IRQ12

D6
IRQ15

D7
IRQ14

D8
DACK0#

D9
DRQ0

D10
DACK5#

D11
DRQ5

D12
DACK6#

D13
DRQ6

D14
DACK7#

D15
DRQ7

D16
+5V

D17
MASTER#

D18
GND

D19
GND

C0
GND

C1
SBHE#

C2
LA23

C3
LA22

C4
LA21

C5
LA20

C6
LA19

C7
LA18

C8
LA17

C9
MEMR#

C10
MEMW#

C18
SD15

C17
SD14

C16
SD13

C15
SD12

C14
SD11

C13
SD10

C12
SD9

C11
SD8

C19
GND/KEY

CN40

Stack-Thru

Stack-Thru

1

MT1

MT125 1

MT2

MT125

1

8

RN13-A
3.3K

4

5

RN13-D
3.3K

23
EN_FET#

2
A0

3
A1

4
A2

5
A3

6
A4

7
A5

8
A6

9
A7

10
A8

11
A9

24
VCC

1
NC

22
B0

21
B1

20
B2

19
B3

18
B4

17
B5

16
B6

15
B7

14
B8

13
B9

12
GND

U41

QS3861_QSOP24

23
EN_FET#

2
A0

3
A1

4
A2

5
A3

6
A4

7
A5

8
A6

9
A7

10
A8

11
A9

24
VCC

1
NC

22
B0

21
B1

20
B2

19
B3

18
B4

17
B5

16
B6

15
B7

14
B8

13
B9

12
GND

U42
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DIO and LCD Headers

LCD Header

All LCD pins are

bi-directional DIO

DIO Header

Provides 5V tolerance

4.3V Supply

provides 5V tolerance

LCD Data lines are 5V tolerant

Red and Green LEDs

All DIO lines are 5V Tolerant

except SPI outputs (0-3.3V)
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Option 6 =
Option 1 =

Option 6 =
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Change Log:

Rev.A --> Rev C

DB9 console enable virtual Jumper in Supervisory uC

NimbeLink socket (CN20) pins 5 and 13 connected (added Q6)

Rev.C Board ID = Pull-down added (RN13-C) to WIFI_32

Change Supervisory uC to Renesas

RTC (U10), Y2, SiLab (U22), and 2.5V REF (U33) are removed  

Y3, U16, U17 and U34 added for Renesas uC

Added Wake Up via Q17-B

Console is MUXed by FPGA - allows DB9 to be RS-232 console

Rev.B blank boards were never assembled




