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Standard Options

TS-7100-Z-SMN11I NXP i.MX6UL 696MHz ARM A7, 512MB DDR3 RAM and 4GB eMMC, Cell Socket (-40 to 85C)Option 1

TS-7100-Z-SMW12I NXP i.MX6UL 696MHz ARM A7, 512MB DDR3 RAM and 4GB eMMC, Cell Socket, WiFi u.FL (-40 to 85C)Option 2

TS-7100-Z-SXW22I NXP i.MX6UL 696MHz ARM A7, 1GB DDR3 RAM and 16GB eMMC, Cell Socket, WiFi u.FL, Accel/Mag (-40 to 85C)Option 3

Optional Components/Features Summary
All Parts are Industrial Temp

Included only on xxW12x, xxW22x Standard Options

WiFi/Bluetooth Option

ADD: K8 (u.FL antenna connector), U55

w/ u.FL Antenna
Chip available on request

ADD: CN20, CN16A, U31

Cell/Xbee Option

(alternate: Chip antenna)

16 GByte eMMC Option

ADD: U48, U49

Accel/Mag Option:

1 GByte RAM Option
Included only on xxx22x Standard Option

REPLACE: U23 with 8Gbit Die

Included only on xxx22x Standard Option

Included on ALL Standard Options

Included only on xxx22x Standard Option

REPLACE: U21 with 16Gbit Die

ADD: C98, C99

TS-SILO Option
Included on ALL Standard Options

1
N

C

XOPP1

ASSEMBLY_OPTIONS1

NC

PCB_7100-Z

PCB_99 99-0199-71

NC

FLUX

PCB_98_NO_WASH

98-0002-6

Web Schematic: Some proprietary information has been withheld.
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TS-7100-Z

System Level Block Diagram
Standard product TS-7100-Z Rev A

RJ45
10/100M 
Ethernet

Dual 
USB 2.0 

Host

USB 
Device 

(Console)

NXP i.MX6UL
Speed: 696MHz
Temp: -40 to 85C

Battery 
Holder

Optional Feature =

DDR3 RAM
512MByte

SiLabs µC:
System Monitor/
Debug Support
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4GByte

RS-232 
XCVR

RTC

06/18/20

WiFi 
802.11 b/g/n 
Bluetooth 4.0 
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UART2 and 5 = RS-232

UART3 = BlueTooth

UART4 = NimbeLink socket

Strap CPU IO to indicate Rev. P2?  No

Do we need Gyro chip added?  No

Remove Push sw.  (to make room for modem)

Add more FPGA pins to CN1 (for modem)

Add UART4 TXD and RXD to CN1 (for modem)

U40 (Touch screen controller) needs pin 9 tied to 3.3V

Changes P1--> P2

P1 had Fiducials too close to board edge

IO board needs cut out in corner (bd outline wrong on P1)

LCD back-light defaults ON -- OK ?  Yes

SuperCap charge circuit updated (and inverter added)

U12 plus/minus swapped (incorrect on P1)

UART7 = FPGA (not used)

Added more CPU Bd and IO Bd Res. straps

Transitioned 24MHz XTAL & L8  to new TSPN (Eliza)

Does Modem socket pin 14 need lower resistor ?

Changes P2--> Rev.A

Change RN30 B and C to be like 7820_A ?

Q13 pin 5 needs PD

UART2 and 5 going to wrong pos. on STC

Swap CN32 pins 3 and 7

Add trace from FPGA (M13) to uC (pin 31) for WD Feed

Add Rev.A ID mechanism (GND FPGA ball G12)

Change R139 to 6K

On FPGA, EN_CL_4 changed to ball "M14"

No

No

Change net names per Kris (for better documentation)

DIO_1 thru DIO_18 renamed

Control ramp of eMMC_3.3V

Add Gyro and Magnetometer

Change RAM chip to 37-0007-0 (1.35V/1.5V)
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TS-7100-Z

24 MHz

NC

6UL UART and Control

6UL DIO

A/D

6UL USB Ports

CN99 USB Boot

To IO Bd.

NC

NC

ST Micro RTC

CPU Board

To MUX

or to IO Bd.

UART2 and 5 = RS-232

UART3 = BlueTooth

UART4 = NimbeLink socket

IN

IN

OUT

OUT

IN

IN

OUT

OUT

UART7 = FPGA

Top USB or Nimbel

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

U6-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

U6-E

MX6UL_IND_BGA289

C80
15 pF

C81
15 pF

1

2 NC

3

4NC

Y1

R248
2.2 Meg

R245
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

U6-I

MX6UL_IND_BGA289

C93
2.2uF

R191

4.7ohm

1 8
RN28-A

10K

2

7

RN28-B
10K

3

6

RN28-C
10K

4 5
RN28-D

10K

G

S

D

5

3

4

Q13-B

C139

.1 uF

C125
10 uF

6
SCL

5
SDA

1
XIN

2
XOUT

8
VCC

7
OUT

3
BAT

4
GND

U22

M41T00S_RTC_SOIC812 pF

1 4

2 3

Y2

XTAL_32KHZ_SMT

1

8

RN16-A
3.3K

BT_CTS#

CAN_TXD

CAN_RXD_3V

UART2_RXD_3V

UART2_TXD

CONSOLE_TXD

UART5_RXD_3V

UART5_TXD

6UL_AN_4

I2C_1_CLK

I2C_1_DAT

ETH_MDIO

ETH_MDC

BOOT_MODE_0

6UL_RESET

PMIC_STBY_REQ

PMIC_ON_REQ

GPIO_DVFS

POWER_FAIL_3V

BT_RXD

CPU_RED_LED#

CPU_GRN_LED#

BT_TXD

BT_RTS#

CONSOLE_RXD

6UL_AN_0

6UL_AN_1

6UL_AN_2

6UL_AN_3

3.3V

USB_HOST_M

USB_HOST_P

USB_OTG_M

USB_OTG_P

SW_5V

EN_RELAY_1

EN_RELAY_2

I2C_1_CLK

I2C_1_DAT
3.3V

CPU_RESET#

V_BAT

6UL_AN_5

FPGA_4

FPGA_3

FPGA_IRQ

FPGA_2

UART4_RXD

UART4_TXD

CPU_DIO

WIFI_IRQ#

EN_WIFI_PWR

GYRO_INT
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Option 3 =

512 MB

6UL RAM Interface DDR3 RAM

1 GB

or

CPU Board

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

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
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

1 GByte DDR3 RAM

R239
1.2K

R240
1.2K

R71
240

R72
240

R40

10.7K

R41

10.7K

R42

10.7K

R227
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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Option 3 =

Option 3 =

Option 3 =

eMMC 4GB - 64GB

6UL EIM

6UL

SDIO

6UL EIM

WiFi

EIM  bus for 16-

bit transfer 

with  add/data 

MUXed (to 

FPGA)

CPU Board

EIM Bus

EIM Bus

Gyro-Accelerometer

Magnetometer

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

U6-G

MX6UL_IND_BGA289

C1
SD1_CLK

C2
SD1_CMD

B3
SD1_DATA0

B2
SD1_DATA1

B1
SD1_DATA2

A2
SD1_DATA3

U6-H

MX6UL_IND_BGA289

C173
.1 uF

C185
.1 uF

C89
2.2uF

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_MICRON_4GB_BG153_ITEMP

16 GByte eMMC

R107

22

G

S D

1

2 3

Q39

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

U6-B

MX6UL_IND_BGA289

1

8

RN33-A
10K

2 7
RN33-B

10K

4

5

RN33-D
10K

3

6

RN33-C
10K

R225

475

R226

475

C187

.1 uF

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

U49

DNP

ST ISM330DLC

C90
2.2uF

R172

1 ohm

C135

.1 uF

C134

.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

U48

DNP

ST IIS2MDCTR

C133

.1 uF

DETECT_9471

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

WIFI_CS#

WIFI_SPI_CLK

WIFI_MOSI

WIFI_MISO

3.3V

EN_EMMC_3.3V#

EIM_AD_[00:15]

EIM_AD_[00:15]

EIM_BCLK

JTAG_FPGA_TDO

JTAG_FPGA_TDI

EIM_OE#

EIM_WAIT#

EIM_LBA#

EIM_WE#

EIM_AD_00

EIM_AD_01

EIM_AD_02

EIM_AD_03

EIM_AD_04

EIM_AD_05

EIM_AD_06

EIM_AD_07

EIM_AD_08

EIM_AD_09

EIM_AD_10

EIM_AD_11

EIM_AD_12

EIM_AD_13

EIM_AD_14

EIM_AD_15

FPGA_IRQ2

3.3V

I2C_1_CLK

I2C_1_DAT

GYRO_INT

I2C_1_CLK

I2C_1_DAT

3.3V
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6UL LCD

LCD 2.8V Reg.2.8 inch LCD Back Light Driver

150 mV

83 mA

To 2.8 inch Tianma LCD

150 mV

Controller

Resistive TouchB9
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#

U6-F

MX6UL_IND_BGA289

0.8V

0.3V = L

1000 mA
2.2-6V

1.0V = H

8
VIN 1

VOUT

4
GND

5
EN

3
FB

6
NC

2
NC

7
NC

9
PAD

U54

REG_LIN_AP7361_ADJ_DFN8

R45
10.7K

R144
28K

C122
10 uF

R183
1.8 ohm

R241
1.2K

C140

.1 uF

3

6

RN44-C
47K

4 5
RN44-D

47K

D

S

G
2

6

1

Q9-A

1
TOUCH_X-

2
TOUCH_Y-

3
TOUCH_X+

4
TOUCH_Y+

5
GND

6
NC

7
NC

8
VDD

9
RED_5

10
RED_4

11
RED_3

12
RED_2

13
RED_1

14
RED_0

15
GREEN_5

16
GREEN_4

17
GREEN_3

18
GREEN_2

19
GREEN_1

20
GREEN_0

21
BLUE_5

22
BLUE_4

23
BLUE_3

24
BLUE_2

25
BLUE_1

26
BLUE_0

27
SDA

28
DOT_CLK

29
GND

30
DE

31
H_SYNC

32
V_SYNC

33
SCL

34
CS#

35
RESET#

36
NC

37
NC

38
LED_K

39
LED_A

CN39

CON39_LCD_TIANMA_RGB_2.8INCH

3

2

1

4Q33

D

S

G
5

3

4

Q9-B

R200

8.66K

C270

10 nF

C271

10 nF

C272

10 nF

C273

10 nF

16
CLK

14
DIN

12
DOUT

15
CS#

13
BUSY

11
PENIRQ#

1
VCC_AN

9
VREF

10
VCC_IO

2
X+

3
Y+

4
X-

5
Y-

8
AUX_IN

7
V_BAT_IN

6
GND

U40

TSC2046_TSSOP16

C274

10 nF

-

+

3

1
4

2

5

U12

R223

475

R224

475

1 8
RN30-A

10K

7 2
RN30-B

10K

6 3
RN30-C

10K

4 5
RN30-D

10K

2 7
RN44-B

47K

C320

.1 uF

WDOG#

CAN_1_TXD

CAN_1_RXD_2.8V

JTAG_FPGA_TMS

JTAG_FPGA_TCK

3.3V
LCD_2.8V

LCD_D_[00:23]

LCD_D_02

LCD_D_03

LCD_D_04

LCD_D_05

LCD_D_06

LCD_D_07

LCD_D_10

LCD_D_11

LCD_D_12

LCD_D_13

LCD_D_14

LCD_D_15

LCD_D_18

LCD_D_19

LCD_D_20

LCD_D_21

LCD_D_22

LCD_D_23

LCD_PIX_CLK

LCD_DE

LCD_H_SYNC

LCD_V_SYNC

RAM_1.35V

TOUCH_IRQ#

SILAB_3.3V CPU_TOUCH_IRQ

LCD_2.8V

BK_LIGHT_CATH

SW_5V

LCD_PIX_CLK

TOUCH_X-

TOUCH_Y-

TOUCH_X+

TOUCH_Y+

LCD_D_22

LCD_D_20

LCD_D_18

LCD_D_14

LCD_D_12

LCD_D_10

LCD_D_06

LCD_D_04

LCD_D_02

LCD_DE

LCD_V_SYNC

LCD_D_23

LCD_D_21

LCD_D_19

LCD_D_15

LCD_D_13

LCD_D_11

LCD_D_07

LCD_D_05

LCD_D_03

LCD_H_SYNC

LCD_SER_DAT

LCD_CS#

BK_LIGHT_CATH

SW_5V

TOUCH_IRQ#

TOUCH_SPI_CS#

SILAB_3.3V

TOUCH_X+

TOUCH_Y+

TOUCH_X-

TOUCH_Y-

LCD_SER_CLK

UART7_TXD

LCD_RESET#

UART7_RXD

EN_BK_LT#

TOUCH_SPI_CLK

TOUCH_SPI_MISO

TOUCH_SPI_MOSI

EN_BK_LT#
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TS-7100-Z

6UL Ethernet

NC

NC

Out

In

In

Out

CPU Board

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

U6-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

KSZ8081RNB_QFN32

R244
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

KSZ8081RNB_QFN32

R243
6.49K

C117
10 uF

C152
.1 uF

C116
10 uF

C153
.1 uF

7

2

RN26-B
1.5K

4 5
RN16-D

3.3K

3 6
RN16-C

3.3K

2 7
RN31-B

10K

1 8
RN31-A

10K

2 7
RN16-B

3.3K

R210

140

R211

140

R212

140

R213

140

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#

PHY_RESET#

PHY_RESET#

3.3V

3.3V

ETH2_SPEED_LED#

3.3V

3.3V
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TS-7100-Z

RAM 1.35V 1A Reg #2

CPU Core 1A Reg #2
3.3V 2A Reg #1

Main 5V Power Sw.

CPU Board

RAM_1.35VSW_5V

VDD_6UL_CORE

SW_5V 3.3V

SW_5V

SW_5V
5V_A

==>
==>

==> ==>
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TS-7100-Z

MACH XO2 FPGA

To CPU

LCD 2.8V

Bank 3

Bank 2

CLK must go to ball M7

FPGA Reset

Splash Screen

Flash

FRAM Memory

2K Bytes

To I/O Bd.

EN_PROG_SILAB should

be tri-stated when off

CPU Board

CPU Board

JTAG

RS-485

SPI

Flash

To IO Bd.

WiFi Module

EIM Bus

Analog Range

Touch

Control

(CN1)

FRAM

49.5 MHz Clock

Rev.A

ID
To Silab

Required for uBoot support of Boot Count

Resistor
Straps

Resistor
Strap

RAM
POP = 1G RAM

1

8

RN29-A
10K

C323
.1 uF

C322
.1 uF

C328
.1 uF

C326
.1 uF

C325
.1 uF

C327
.1 uF

C321
.1 uF

C332
.1 uF

C331
.1 uF

C346
.1 uF

C324
.1 uF

JTAG

P4
IO_B2

C5
VCC_IO_0

P9
IO_B2

N10
IO_B2

P3
IO_B2_CSS

F1
IO_B4

N13
IO_B1

L3
IO_B3

A3
IO_B0

G3
IO_B4

M5
IO_B2

M8
IO_B2

N5
IO_B2

H12
IO_B1

C12
IO_B0

A4
TDO

F12
IO_B1

L13

GND

B9
IO_B0

P14
VCC_CORE

C8
IO_B0_SCL

H14
VCC_IO_1

F3
IO_B4

D2

GND

P11
IO_B2

A5

GND

N3
IO_B2

B11

GND

N4
IO_B2_SPI_SO

N9
IO_B2

B10
VCC_IO_0

M1
IO_B3

N6
IO_B2_PCLKT

N7
IO_B2

J12
IO_B1

P6
IO_B2

M9
IO_B2

M10
IO_B2

A1
VCC_CORE

P8
IO_B2

M11
IO_B2

D12
IO_B1

A14
VCC_CORE

C3
IO_B5

D14
VCC_IO_1

B13
INIT#_IO_B0

G13
IO_B1

A7
IO_B0

B12
IO_B0

P10

GND

C11
IO_B0

P13
IO_B2_SPI_SI

P1
VCC_IO_2

E3
IO_B5

N14
IO_B1

M12
IO_B1

F14
IO_B1

A11
IO_B0

C2
IO_B5

C7
NC

N1
VCC_CORE

K13
IO_B1

B2
IO_B5

K1
IO_B3

F2
IO_B5

K3
IO_B3

K2
IO_B3

A12
IO_B0

N11
VCC_IO_2

E12
IO_B1

E13
IO_B1

C14
IO_B1

F13
IO_B1

N12
IO_B2_SPI_SN

J14
IO_B1

M14
IO_B1

K12
IO_B1

D3
VCC_IO_5

G14
IO_B1

J13
IO_B1

C1
IO_B5

A9
IO_B0

E1
IO_B5

L2

GND

P12
IO_B2

L1
VCC_IO_3

H2
IO_B4

L12
VCC_IO_1

H1
IO_B4

D1
IO_B5

P7
IO_B2

M13
IO_B1

B3
IO_B0

P2
IO_B2

G2

GND

J3
IO_B3

E14
IO_B1

B14
IO_B1

L14
IO_B1

G12
IO_B1

C4
IO_B0

C6
IO_B0

A13
DONE_IO_B0

H13

GND

A6
TMS

B6
TCK

G1
VCC_IO_4

J2
IO_B4

M4
IO_B2_MCLK

N2
IO_B2

M6
VCC_IO_2

A2
IO_B0

H3
IO_B4

B7
IO_B0

M2
IO_B3

N8
IO_B2

M3
IO_B2

D13

GND

P5

GND

B4
TDI

A8
VCC_IO_0

E2
IO_B5

M7
IO_B2_PCLKT

J1
IO_B4

A10
IO_B0

K14
IO_B1

B5
IO_B0

B1
IO_B5

C10
PROG#_IO_B0

C13
IO_B1

C9
IO_B0

B8
IO_B0_SDAU7

LATTICE_MACHXO_4000LUT_CB132_B5=3.3V

C347
.1 uF

2.93V

50 ms

3
VCC

1
GND

2
RESET#

U52

RESET_APX809_50MS_2.9V_SOT23

1
CS#

5
DIN_DQ0

6
CLK

8
VCC

4
GND

7
HOLD#_DQ3

3
WP#_DQ2

2
DOUT_DQ1

U56

FLASH_IS25LQ016B_2MB_SOIC8

C345
.1 uF

C344
.1 uF

1
CS#

5
DIN

6
CLK 8

VCC

4
GND

7
HOLD#

3
WP#

2
DOUT

U35

FRAM_SPI_2KBYTE_3.3V_SOIC8

R34

2.0K

R36

2.0K

R29

2.0K

R28

2.0K

3.3V

3.3V

3.3V

JTAG_FPGA_TDO

JTAG_FPGA_TDI

JTAG_FPGA_TMS

JTAG_FPGA_TCK

EIM_BCLK

LCD_SER_DAT

LCD_CS#

EIM_AD_[00:15]

LCD_2.8V

LCD_2.8V

SPLASH_MOSI

3.3V

3.3V
SPLASH_CLK

SPLASH_MOSI

SPLASH_MISO

3.3V

TOUCH_SPI_CS#

SPLASH_CLK

SPLASH_MOSI

SPLASH_MISO

3.3V

EN_PROG_SILAB

EN_ADC1_12V

EIM_OE#

EIM_WAIT#

EIM_LBA#

EIM_WE#

EIM_AD_00

EIM_AD_01

EIM_AD_02

EIM_AD_03

EIM_AD_04

EIM_AD_05

EIM_AD_06

EIM_AD_07

EIM_AD_08

EIM_AD_09

EIM_AD_10

EIM_AD_11

EIM_AD_12

EIM_AD_13

EIM_AD_14

EIM_AD_15

LCD_SER_CLK

UART7_TXD

LCD_RESET#

UART7_RXD

FPGA_IRQ2

SPLASH_MISO

CPU_TOUCH_IRQ

FPGA_4

EN_BK_LT#

FPGA_3

FRAM_CS#

FRAM_CS#

FRAM_WP#

FRAM_WP#

SPLASH_CLK

SPLASH_CS#

SPLASH_CS#

EN_EMMC_3.3V#

FPGA_IRQ

TOUCH_SPI_CLK

TOUCH_SPI_MISO

TOUCH_SPI_MOSI

EN_LS_OUT_1

EN_LS_OUT_2

DIO_1_IN

DIO_2_IN

DIO_3_IN

NIM_PWR_ON

RXD_485_3V

SILAB_DATA

TXD_485

TXEN_485

EN_CL_1

EN_CL_2

EN_CL_3

DIO_FAULT#

DIG_IN_1

DIG_IN_2

DIG_IN_3

EN_ADC2_12V

EN_ADC3_12V

EN_ADC4_12V

EN_USB_HOST_5V

FPGA_2

SEL_NIM_USB

IO_BD_PRESENT#

PHY_RESET#

EN_HS_SW

SILAB_CLK#

WIFI_32KHZ

WIFI_RESET#

EN_CL_4

GREEN_LED#

RED_LED#

EN_NIMBEL_3.3V

EN_NIMBEL_4V

WDT_FEED
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TS-7100-Z

3.3V_A

Console

Program

USB

Scale = 4.87%

Scale = 42.1%

A/D full scale = 2.50V

24 mA max load

I2C

Scale = 50%

Micro-B Port

USB Device

SiLab LED

CPU Board

3

6

RN13-C
3.3K

C196
.1 uF

C144
.1 uF

R162

237K

C195
.1 uF

C126
10 uF

SiLabs

A/D

5.25V Max

A/D

TXD

RXD

A/D

A/D

A/D

64K
Flash

25
P1.1

10
DEBUG_DATA

30
TXD0_P0.4

15
P2.3

14
P2.4

26
P1.0

13
P2.5

8
USB_VBUS

22
P1.4

21
P1.5

23
P1.3

5
USB_DM

4
USB_DP

12
P2.6

2
P0.0

33
PAD

18
P2.0

20
P1.6

7
PWR_IN

17
P2.1

31
P0.3

16
P2.2

6
REG_3.3V

29
RXD0_P0.5

27
P0.7_VREF

28
P0.6

24
P1.2

9
DEBUG_CLK/RESET#

32
P0.2

1
P0.1

19
P1.7

11
P2.7

3
GND

U38

SILAB_C8051F381_QFN32

C194
.1 uF

C109
10 uF

C110
10 uF

R81

14.7K

C198
.1 uFR43

10.7K

1

2

3

D11

DIODE_30V_BAT54-CC_SOT23

R228
475

R80
14.7K

R148

4.99K

R146
4.99K

1

8

RN13-A
3.3K

C149
.1 uF

C157
.1 uF

C159
.1 uF

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

1

2

3

6

5

4

TVS21

TVS_USB2_NUP4114_SC88

R73
240

1

2
LED1

Green

SiLab

R190

4.7ohm

7

2

RN13-B
3.3K

4

5

RN32-D
10K

1 8
RN44-A

47K

D

S

G
2

6

1

Q13-A

0.1%

2.50V

2

3 1

REF1

REF_ADR5041B_2.5V_SOT23

6UL_RESET

EN_SW_5V#

USB_SILAB_M

USB_SILAB_P

USB_5V_DETECT

CONSOLE_TXD

8V_48V

CONSOLE_RXD

SILAB_CLK

SILAB_DATA

SILAB_3.3V

5V_A

5V_A

I2C_1_DAT

I2C_1_CLK

SILAB_3.3V

EN_SILAB_LED

4.7V_A

3.3V

TOUCH_IRQ#

POWER_FAIL_3V

EN_SUPER_CHRG

SILAB_CLK

SILAB_CLK#

AN_SUP_CAP_1

AN_SUP_CHRG

AN_SUP_CAP_2

SUP_CAP_PWM

CPU_DIO

USB_SILAB_M

USB_SILAB_P

4.7V_A

EN_SILAB_LED

VDD_ARM_CAP

VDD_SOC_CAP

USB_5V_DETECT

REF_2.5V

WDT_FEED
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TS-7100-Z

CPU Board - Super Cap Charger

Super Cap
(20 sec.)

Supper Cap 
Charging 

Circuit

Super Cap 
Monitoring

5V_A

EN_CHRG
SILAB_PWM

MAIN_4.7V

POWER_FAIL

AN_SUP_CAP_2
AN_SUP_CAP_1

AN_CHRG

AN_MAIN_4.7V

SUP_CAP_PLUS
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Designer
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of




A




14




24




TS-7100-Z




RS-485 Driver




CAN Transceiver




5V --> 3.3V




CPU Board




C169




.1 uF




4




TXD




1




RXD




3




TXEN




2




RXEN#




8




VCC




6




X+




7




X-




5




GND




U24




SP485EEN_SOIC




2




7




RN23-B




1.5K




1




8




RN23-A




1.5K




5




4




RN23-D




1.5K




6




3




RN23-C




1.5K




1




8




RN32-A




10K




1




2




5




6




8




VCC




7




3




4




GND




U42




NC7WZ08_US8




4




RXD




1




TXD




5




VREF




8




EN#




3




5V




7




CANH




6




CANL




2




GND




U59




CAN_TJA1050_SOIC8




C161




.1 uF




C141




.1 uF




4




5




RN12-D




3.3K




1




8




RN12-A




3.3K




R76




240




R75




240




TXEN_485




SW_5V




RS485_PLUS




RS485_MINUS




3.3V




SW_5V




CAN_TXD




CAN_H




CAN_L




CAN_RXD_3V




RXD_485_3V




TXD_485
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TS-7100-Z

Factory Programing 
Interface

CN99 TVS

6UL USB OTG MUX

To I/O Bd. or CN99

CPU Board

I2C PU Res.

CPU

FPGA

CPU LEDs

6.35mm Stand_off

B
o
tt

o
m

Edge Conn.

Top

A11
SENSE_SBC

B11
GND

A10
CPU_RESET#

A9
JTAG_TDO

A8
JTAG_TDI

A7
JTAG_TMS

A6
JTAG_TCK

A5
DETECT_9471

A4
USB_BOOT#

A3
USB_DAT_M

A2
USB_DAT_P

A1
GND

B1
3.3V

B2
EN_SBC_5V

B3
I2C_DAT

B4
I2C_CLK

B5
??

B6
5V_A

B7
SILAB_DATA

B8
SILAB_CLK

B9
PWR_CYCLE#

B10
5V_A

CN99

CON22_EDGE_PCIE_7180

1

2

3

6

5

4

TVS22

TVS_USB2_NUP4114_SC88

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

U11

USB_SW_TS3USB3200_QFN16

C138

.1 uF

3 6
RN19-C

3.3K

8

1

RN19-A
3.3K

R216

140

3

6

RN29-C
10K

7 2
RN29-B

10K

4

5

RN29-D
10K

1

8

RN17-A
3.3K

2

7

RN17-B
3.3K

3

6

RN17-C
3.3K

4

5

RN17-D
3.3K

1

2
LED3

Green
1

2 LED8

RED

R217

140

R218

140

1

PEM1

STANDOFF_6.35MM_SMT

GND

3.3V

USB_CN99_P

USB_CN99_M

USB_BOOT#

JTAG_FPGA_TMS

JTAG_FPGA_TDI

JTAG_FPGA_TDO

SILAB_CLK

SILAB_DATA

JTAG_FPGA_TCK

5.2V

I2C_1_DAT

I2C_1_CLK

CPU_RESET#

PWR_CYCLE#

SW_5V

USB_BOOT#

USB_CN99_P

USB_CN99_M

CPU_RESET#

5.2V

DETECT_9471

FORCE_SW5V_ON

USB_BOOT#

USB_CN99_P

USB_CN99_M

3.3V

USB_OTG_P

USB_OTG_M

USB_HOST2_P

USB_HOST2_M

3.3V

BOOT_MODE_0

3.3V

EN_PROG_SILAB

3.3V

I2C_1_CLK

I2C_1_DAT

NIM_PWR_ON

SEL_NIM_USB

3.3V

CPU_GRN_LED#

CPU_RED_LED#
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Dig_IO_1

Sinks 700 mA

Max. Input = 30V

Dig_IO_2

Max. Input = 30V

Over Current Breaker

Trips at 1000 mA

197 mV

3 Dig Inputs

Dig IN TVS

Dig IO TVS

3 Dig Inputs or Outputs

IO Board

Dig_IO_3

Max. Input = 30V

1000 mA total Max

for all 3 DIO

Circuit Breaker

Sinks 700 mA Sinks 700 mA

Max. Input = 30V

Max. Input = 30V

Max. Input = 30V

3 6
RN20-C

3.3K

2

7

RN20-B
3.3K

G

S

D

Q16

TVS14

30V

D2

1

8

RN24-A
1.5K

G

S

D

Q15

TVS13

30V

D3

4

5

RN18-D
3.3K

3

6

RN24-C
1.5K

3

6

RN18-C
3.3K

R158
0.10 ohms

+

-
1

3
4

2

5

U17

COMP_AP331AWG_SOT25

R79

14.7K

8 1
RN18-A

3.3K

7 2
RN18-B

3.3K

R159
0.10 ohms

4

5

RN35-D
10K

3

6

RN35-C
10K

2

7

RN35-B
10K

1

8

RN35-A
10K

R50
931

2

7

RN24-B
1.5K

D4

1 8
RN15-A

3.3K

7 2
RN15-B

3.3K

6 3
RN15-C

3.3K

4 5
RN15-D

3.3K

D5

1

2

3

6

5

4

TVS23

TVS_USB2_NUP4114_SC88

D6

1 8
RN14-A

3.3K

7 2
RN14-B

3.3K

1

2

3

6

5

4

TVS24

TVS_USB2_NUP4114_SC88

G

S

D

Q17

TVS12

30V

D7

R33

2.0K

1

8

RN39-A

10K

2

7

RN39-B
10K

IO_DIO_1_IN

IO_EN_LS_OUT_1

DIO_1_STC

IO_SW_5V

IO_DIO_2_IN

IO_EN_LS_OUT_2

DIO_2_STC

IO_SW_5V

IO_3.3V

IO_3.3V

DIO_SINK
IO_DIO_FAULT#

DIO_SINK

DIO_SINK

IO_DIG_IN_1

DIG_IN_1_STC

IO_SW_5V

TVS_DIG_IN1

IO_DIG_IN_2

DIG_IN_2_STC

IO_SW_5V

TVS_DIG_IN2

TVS_DIG_IN1

IO_SW_5V

TVS_DIO_1_IN

TVS_DIO_2_IN

IO_DIG_IN_3

DIG_IN_3_STC

IO_SW_5V

TVS_DIG_IN3

TVS_DIO_1_IN

IO_SW_5V

IO_DIO_3_IN

EN_LS_OUT_3

DIO_3_STC

IO_SW_5V

DIO_SINK

TVS_DIO_3_IN

TVS_DIO_2_IN

TVS_DIO_3_IN

TVS_DIG_IN3

TVS_DIG_IN2

HS_FAULT

HS_TVS

197MV
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TS-7100-Z




High-Side Switch Ouput




0-50V analog Input




IO Bd.




An. Chan. 0




CPU Bd.




IO Bd.




or HS Output




up to 48V out




300 mA Max.




330 mA circuit breaker




CPU and IO Board




Analog Chan.5




CPU Bd.




D




S




G




1




2




3




Q36




60V




D




S




G




2




6




1




Q14-A




3




6




RN43-C




47K




4




5




RN43-D




47K




TVS29




48V




2




7




RN43-B




47K




1




8




RN43-A




47K




R182




1.8 ohm




2




1




3




Q32




3




6




RN14-C




3.3K




4




5




RN14-D




3.3K




R35




2.0K




C338




.1 uF




R168




36.5K




R38




2.0K




C343




.1 uF




IO_8V_48V




HS_SW_OUTPUT




IO_EN_HS_SW




HS_FAULT




HS_SW_OUTPUT




IO_AN_0




6UL_AN_0




HS_TVS




6UL_AN_5
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0-12V




or 0-24 mA




or Dig. Input




IO Bd.




CPU Bd.




0-12V




or 0-24 mA




or Dig. Input




IO Bd.




CPU Bd.




0-12V




or 0-24 mA




or Dig. Input




IO Bd.




CPU Bd.




0-12V




or 0-24 mA




or Dig. Input




IO Bd.




CPU Bd.




Analog - Parts on both CPU and IO boards




Chan. 2




Chan. 1




Chan. 3




Chan. 4




3.8V trip




Analog Fault




R119




100




R204




8.66K




R31




2.0K




TVS18




12V




R142




28K




G




S




D




LT




2




6




1




Q26-A




G




S




D




LT




5




3




4




Q26-B




R120




100




R199




8.66K




TVS17




12V




R143




28K




R30




2.0K




R118




100




R201




8.66K




R32




2.0K




TVS16




12V




R141




28K




G




S




D




LT




2




6




1




Q27-A




G




S




D




LT




5




3




4




Q27-B




R117




100




R202




8.66K




TVS15




12V




R145




28K




R37




2.0K




C339




.1 uF




C340




.1 uF




C341




.1 uF




C342




.1 uF




-




+




1




3




4




2




5




U9




COMP_AP331AWG_SOT25




R234




191K




R46




10.7K




2




6




1




Q41-A




5




3




4




Q41-B




2




6




1




Q42-A




5




3




4




Q42-B




G




S




D




Q54




G




S




D




Q53




G




S




D




Q55




G




S




D




Q56




AN_1_STC




6UL_AN_1




IO_SW_5V




IO_AN_1




EN_ADC1_12V




AN_2_STC




IO_SW_5V




IO_AN_2




6UL_AN_2




AN_3_STC




6UL_AN_3




IO_SW_5V




IO_AN_3




AN_4_STC




IO_SW_5V




IO_AN_4




6UL_AN_4




EN_ADC2_12V




EN_ADC3_12V




EN_ADC4_12V




IO_3.3V




IO_DIO_FAULT#




IO_SW_5V




IO_AN_1




197MV




IO_SW_5V




IO_AN_2




IO_SW_5V




IO_AN_3




IO_SW_5V




IO_AN_4




IO_EN_CL_4




IO_EN_CL_3




IO_EN_CL_1




IO_EN_CL_2
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C298 must be very near U39

5.29V typ

NC

NC

5V Reg. 4A
8V to 48V

Power Input

I/O Board

RS-232 Transceiver

Resistor Straps

IO Board

5V --> 3.3V

RS-232 Level Shifter

Options
IO Board

Resistor Straps
Model

GND

5V

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

U39

REG_SW_6A_SIC462_SMT

L8

4.7 uH

C220

.1 uF

R192

4.7ohm

C148
.1 uF

R60
53.6K

R96
121K

R149
4.99K

R49
931

C281
470 pF

R163
237K

R150
4.99K

C82

2.2 nF

C120
10 uF

R198

8.66K

C121

10 uF

C86
1.8 nF

C289
47 uF

C290
47 uF

C288
47 uF

TVS28

48V

FB6

220 ohm

C297
1 uF
100V

C296
1 uF
100V

C298
1 uF
100V

D15

C283
10 uF
100V

FB4

220 ohm

FB5

220 ohm

1

2

CN7

CONN_OSTOQ025501_BLACK

R186
20K

D9

C184
.1 uF

C183
.1 uF

C168
.1 uF

C160
.1 uF

C191
.1 uF

T1

T2

R1

R2

1
C1+

2
V+

3
C1-

4
C2+

5
C2-

6
V-

7

89

10

11

12 13

14

15
GND

16
VCC

U45

SP202_SOIC16

R154

4.99K

R151

4.99K

R152

4.99K

R153

4.99K

3

6

RN37-C
10K

2

7

RN37-B
10K

4 5
RN36-D

10K

3 6
RN36-C

10K

2 7
RN36-B

10K

1 8
RN36-A

10K

R155

4.99K

REG_5.2V

IO_8V_48V

IO_UART2_TXD

IO_SW_5V

IO_UART5_TXD

TXD_2_232

TXD_5_232

RXD_5_232

RXD_2_232

IO_UART2_TXD

IO_UART5_TXD

NIMBEL_TXD

IO_WIFI_TXD

IO_UART2_RXD_3V

IO_UART5_RXD_3V

IO_WIFI_SPI_CLK



May 30, 2020




Technologic Systems




Date




Title:




Rev:




Designer




Sheet




of




A




20




24




TS-7100-Z




Option 1 =




Option 1 =




I/O Board




3.64V typ




Radio Module




WiFi / Bluetooth




WiFi 3.6V Reg.




RTC Battery Holder




(u.FL Antenna Connector)




C123




10 uF




0.8V




0.3V = L




1000 mA




2.2-6V




1.0V = H




8




VIN




1




VOUT




4




GND




5




EN




3




FB




6




NC




2




NC




7




NC




9




PAD




U55




LDO 1000 mA




DNP




R125




150K




R113




42.2K




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




K8




WIFI_MODULE_ATMEL_3000_ANT




DNP




C124




10 uF




3




6




RN34-C




10K




C143




.1 uF




R229




475




2




1




3




4




K7




D19




2




7




RN34-B




10K




IO_SW_5V




WIFI_3.6V




WIFI_3.6V




IO_3.3V




IO_EN_WIFI_PWR




IO_WIFI_RESET#




IO_WIFI_MISO




IO_WIFI_CS#




IO_WIFI_MOSI




IO_WIFI_SPI_CLK




IO_3.3V




IO_WIFI_CTS




IO_WIFI_RTS




IO_WIFI_TXD




IO_WIFI_32KHZ




IO_WIFI_IRQ#




IO_WIFI_RXD




IO_V_BAT
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Dual Host USB




Relays




Rise time = 3.5V/ms




USB Sw. 5V




Default OFF




I/O Board




2 x 25F




Super Caps




IO LEDs




3A max load




250 VAC or 200 VDC Max




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




CN8




CONN_USB_2_DUAL_RA




1




2




3




D12




DIODE_30V_BAT54-CC_SOT23




G




S




D




LT




2




6




1




Q30-A




G




S




D




LT




5




3




4




Q30-B




4




5




RN20-D




3.3K




1




8




RN20-A




3.3K




5V




NC




NC




+




1




8




6




7




5




3




2




4




K2




RELAY_DPDT_5V_2A_SMT




5V




NC




NC




+




1




8




6




7




5




3




2




4




K1




RELAY_DPDT_5V_2A_SMT




G




S




D




N-Channel




Boost




Buffer




3




DRAIN




4




DRAIN




1




VDD




7




CAP




2




ON




8




GND




5




SOURCE




6




SOURCE




U30




FET_SW_CUR_LIMIT_TDFN8




C275




10 nF




1




2




3




6




5




4




TVS20




TVS_USB2_NUP4114_SC88




C99




25F




C98




25F




1




2




LED2




Green




1




2




LED7




RED




1




8




RN34-A




10K




R214




140




R215




140




USB_TOP_M




USB_TOP_P




USB_HOST_5V




IO_EN_RELAY_1




IO_EN_RELAY_2




REG_5.2V




RELAY_2_NO




RELAY_2_COM




REG_5.2V




RELAY_1_NO




RELAY_1_COM




REG_5.2V




IO_EN_USB_HOST_5V




USB_HOST_5V




REG_5.2V




IO_USB_OTG_M




IO_USB_OTG_P




IO_SCAP_PLUS




IO_SCAP_MIDDLE




RELAY_1_NC




RELAY_2_NC




IO_3.3V




IO_GREEN_LED#




IO_RED_LED#
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TS-7100-Z




I/O Board




Green




Yellow




10/100 MagJack




Green




Yellow




10/100 MagJack




2x16 STC




RS-485 TVS




24V




CAN TVS




RS-232 TVS




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




C189




.1 uF




1




3




5




7




9




11




13




15




2




4




6




8




10




12




14




16




18




20




22




24




26




28




30




32




31




29




27




25




23




21




19




17




CN32




CON32_STC_OST_3.5MM_RA




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




C197




.1 uF




1




2




TVS8




6V




1




2




TVS7




6V




2




1




3




TVS26




NUP2105L_SOT23




1




2




TVS3




6V




1




2




TVS4




6V




1




2




TVS5




6V




1




2




TVS6




6V




IO_ETH2_RX_P




IO_ETH2_RX_M




IO_ETH2_TX_P




IO_ETH2_TX_M




IO_ETH2_ACT_LED#




IO_3.3V




IO_ETH2_SPEED_LED#




IO_ETH1_RX_P




IO_ETH1_RX_M




IO_ETH1_TX_P




IO_ETH1_TX_M




IO_ETH1_ACT_LED#




IO_3.3V




IO_ETH1_SPEED_LED#




RELAY_1_NO




RELAY_1_NC




RELAY_1_COM




RELAY_2_NO




RELAY_2_NC




RELAY_2_COM




IO_RS485_PLUS




IO_RS485_MINUS




AN_1_STC




HS_SW_OUTPUT




AN_2_STC




AN_3_STC




AN_4_STC




IO_CAN_H




IO_CAN_L




DIG_IN_3_STC




TXD_2_232




RXD_2_232




TXD_5_232




RXD_5_232




DIO_1_STC




DIO_2_STC




DIG_IN_1_STC




DIG_IN_2_STC




DIO_3_STC




IO_RS485_PLUS




IO_RS485_MINUS




IO_CAN_L




IO_CAN_H




RXD_2_232




RXD_5_232




TXD_5_232




TXD_2_232
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TS-7100-Z

NimbeLink Modem Socket

NC

NC

NC

NC

NC

Silicon

Switched Power

NimbeLink

NC

NC

NC

NC

3.3V or 4V

C286
47 uF

D8

D16

6
VDD

3
EN_FET1

2
EN_FET2

7
GND

4
DRAIN_1

5
SOURCE_1

8
SOURCE_2

1
DRAIN_2

U58

SLG_DUAL_FET_SW_SMT8

C136

.1 uF

3 6
RN45-C

47K

4 5
RN45-D

47K

1

8

RN45-A
47K

2

7

RN45-B
47K

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

U10

USB_SW_TS3USB3200_QFN16

C137

.1 uF

Output

3.0 to 5.5V

Output

Input

Input

Input

1.8V or 3.3V

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

CN16

NIMBELINK_SKYWIRE_SOCKET_TH

CN16A

NIMBELINK_SOCKET_TH_2ND

D

S

G
5

3

4

Q14-B

8 1
RN21-A

1.5K

7 2
RN21-B

1.5K

3 6
RN21-C

1.5K

4 5
RN21-D

1.5K

4

5

RN34-D
10K

R39

2.0K

IO_3.3V

NIMBEL_PWR

SW_4.7V

NIMBEL_RXD

NIMBEL_TXD

NIMBEL_CTS#

IO_SW_5V

IO_EN_NIMBEL_3.3V IO_3.3V

IO_EN_NIMBEL_4V

NIMBEL_PWR

SW_4.7V

USB_TOP_M

USB_TOP_P

IO_3.3V

USB_NIM_M

USB_NIM_P

IO_SEL_NIM_USB

USB_NIM_M

USB_NIM_P

IO_USB_HOST_M

IO_USB_HOST_P

IO_NIM_PWR_ON
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USB

Ethernet

IO Bd.

Ports

Ethernet

CPU Bd.

CN1 is on CPU board CN2 is on IO board

NC

RS-232

NC

NC

USB

Ports

UART2 and 5 = RS-232

UART3 = BlueTooth

UART4 = NimbeLink socket

CPU Bd. IO Bd.

DIO_1 EN_LS_OUT_1

DIO_2 EN_LS_OUT_2

DIO_3 DIO_1_IN

DIO_4 DIO_2_IN

DIO_5 DIO_3_IN

DIO_6 DIO_Fault#

DIO_7 DIG_IN_1

DIO_8 DIG_IN_2

DIO_9 DIG_IN_3

CPU Bd. IO Bd.

DIO_10 EN_CL_1

DIO_11 EN_CL_2

DIO_12 EN_CL_3

DIO_13 EN_CL_4

DIO_14 EN_HS_SW

DIO_15

DIO_16

IO_BD_PRESENT# EN_LS_SW_3

EN_NIMBEL_4V

NIM_PWR_ON

2nd CAN Bus

DIO_17

DIO_18 SEL_NIM_USB

EN_NIM_3.3V

1

3

5

7

9
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95
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2

4

6
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98

100

CN2

TYCO_100PIN_SBC

1

3

5

7
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100

CN1

TYCO_100PIN_BASEBOARD

IO_ETH2_TX_P

IO_ETH2_TX_M

IO_ETH2_RX_P

IO_ETH2_ACT_LED#

IO_ETH2_SPEED_LED#

IO_EN_WIFI_PWR

IO_WIFI_32KHZ

IO_USB_OTG_P

IO_USB_OTG_M

IO_USB_HOST_P

IO_USB_HOST_M

IO_ETH2_RX_M

IO_WIFI_RESET#

IO_ETH1_ACT_LED#

IO_WIFI_RXD

IO_WIFI_CTS

IO_WIFI_RTS

IO_WIFI_IRQ#

IO_ETH1_SPEED_LED#

IO_SCAP_MIDDLE

ETH2_TX_P

ETH2_TX_M

ETH2_RX_P

ETH2_ACT_LED#

USB_HOST2_P

USB_HOST2_M

ETH2_RX_M

ETH1_SPEED_LED#

ETH1_ACT_LED#

SCAP_MIDDLE

USB_HOST_M

USB_HOST_P

IO_ETH1_TX_P

IO_ETH1_RX_P

IO_ETH1_TX_M

IO_ETH1_RX_M

ETH1_TX_P

ETH1_TX_M

ETH1_RX_P

ETH1_RX_M

5.2V

REG_5.2V

ETH2_SPEED_LED#

IO_WIFI_SPI_CLK

IO_3.3V

IO_WIFI_MISO

IO_WIFI_CS#

IO_WIFI_MOSI

IO_WIFI_TXD

SCAP_PLUS

IO_SCAP_PLUS

IO_RS485_PLUS

IO_RS485_MINUS

RS485_MINUS

RS485_PLUS

IO_CAN_H

IO_CAN_L

CAN_H

CAN_L

WIFI_SPI_CLK

3.3V

WIFI_MISO

WIFI_CS#

WIFI_MOSI

BT_CTS#

BT_RTS#

BT_TXD

BT_RXD

IO_8V_48V

8V_48V

IO_RED_LED#

IO_GREEN_LED#

SW_5V

IO_SW_5V

CPU_DIO

NIMBEL_CTS#
V_BAT

IO_V_BAT

UART2_TXD

UART2_RXD_3V

UART5_TXD

UART5_RXD_3V

IO_EN_USB_HOST_5V

IO_UART2_TXD

IO_UART2_RXD_3V

IO_UART5_TXD

IO_UART5_RXD_3V

EN_RELAY_1

EN_RELAY_2

IO_AN_0

IO_AN_1

IO_AN_2

IO_AN_3

6UL_AN_0

6UL_AN_1

6UL_AN_2

6UL_AN_3
IO_AN_4

6UL_AN_4

6UL_AN_5

IO_3.3V

3.3V

CAN_1_TXD

CAN_1_RXD_2.8V

NIM_PWR_ON

SEL_NIM_USB

IO_EN_RELAY_1

IO_EN_RELAY_2

IO_EN_LS_OUT_1

IO_EN_LS_OUT_2

IO_DIO_1_IN

IO_DIO_2_IN

IO_DIO_3_IN

IO_DIO_FAULT#

IO_DIG_IN_1

IO_DIG_IN_2

IO_DIG_IN_3

IO_EN_CL_1

IO_EN_CL_2

IO_EN_CL_3

IO_EN_CL_4

EN_LS_OUT_1

EN_LS_OUT_2

DIO_1_IN

DIO_2_IN

DIO_3_IN

EN_CL_1

EN_CL_2

EN_CL_3

DIO_FAULT#

DIG_IN_1

DIG_IN_2

DIG_IN_3

EN_USB_HOST_5V

EN_WIFI_PWR

IO_BD_PRESENT#

WIFI_32KHZ

WIFI_IRQ#

WIFI_RESET#

EN_CL_4

GREEN_LED#

EN_LS_OUT_3

EN_HS_SW

RED_LED#

IO_EN_HS_SW

UART4_RXD

UART4_TXD

IO_EN_NIMBEL_3.3V

IO_EN_NIMBEL_4V

EN_NIMBEL_3.3V

EN_NIMBEL_4V

NIMBEL_TXD

NIMBEL_RXD

IO_SEL_NIM_USB

IO_NIM_PWR_ON




