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TS-8551 =  TS-4100 a nd 4400 Ba s e  Boa rd

The  TS-8551 is  a n e va lua t ion pla t form for t he  TS-4100 a nd TS-4400

This  pla t form brings  out  a ll ma jor fe a ture s  of t he s e  Compute r on Module s  for de ve lopme nt  a nd e va lua t ion purpos e s .

This  pla t form ca n a ls o be  us e d a s  a  re fe ra nce  de s ign for cre a t ing a  cus tom ca rrie r/ ba s e boa rd s olut ion for t he  TS-4100 a nd/or t he  TS-4400

Web Schematic: Some proprietary information has been withheld.
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Wa rning:
The  TS-8551 wa s  de s igne d for t he  TS-4100 a nd TS-4400

Othe r ma crocont rolle rs  ca n be  us e d,  but

ca re  mus t  be  e xe rcis e d whe n Supe rCa p is  cha rge d

Re v.A Cha nge s

Re move d re cha rge a ble  ba t t e ry

FRAM (U35) writ e  prot e ct  t o 3.3V a lwa ys

Cha nge d C68 to 1000 pF (quie t e r)

Cha nge d both SW2 a nd SW3 to t op pus h but ton

Re move d s ilks cre e n la be l for FRAM Prot

Adde d for TS-4400 s upport :

CN99-2 for virgin TS-4400 bring up

M.2 SATA conn (CN5) a dde d

Ba t t e ry jumpe r t o CN1 pin 36

Web Schematic: Some proprietary information has been withheld.
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Gig Ma gJa ck

A

Gre e n

Ye llow

10/100 Ma gJa ck

Swa ppe d RX a nd TX Pa irs

CPU JTAG

FRAM Me mory

2K Byte s
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MAGJACK_GIG2

C70

22 nF

C89
.1 uF

R14

150

R15

150
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2
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9
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12
LLED-

13
RLED+

14
RLED-

17
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8
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.1 uF
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16
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5
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3
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1
JTAG_VCC

18
GND

20
GND

19
NC

17
NC

HD9

JTAG_2X10_2.54MM

R39
12.1K

R41
12.1K

R40
12.1K

R38
12.1K

1 CS#

5
DIN

6
CLK 8

VCC

4
GND

7HOLD#

3 WP#

2
DOUT

U19

FRAM_SPI_16KBIT_3.3V_SOIC8

C80
.1 uF
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CN2_38

CN2_42

CN2_54

CN2_36

CN2_40

EXT_RESET#

SBC_3.3V
SBC_3.3V

SBC_3.3V

SBC_SPI_CLK

SBC_SPI_MOSI

SBC_SPI_MISO

SBC_SPI_CS#

SBC_3.3V

SBC_3.3V
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USB OTG

Micro AB

USB
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Ve rt ica l

4
GND

1
5V

2
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3
D+

5
FRAME1

6
FRAME2

8
FRAME4

7
FRAME3

CN6

CONN_USB_A_RA_VERT_SINGLE

FB7

220 ohm

FB6

220 ohm

C84
.1 uF

C94
.1 uF

1
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4
EN_B3
FLT_B#

7
5V

8
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5
OUT_B

6
GND

U5

MIC2026-1BM_SOIC8

R34
12.1K 2
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USB-
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USB+
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220 ohm

USB_HOST_5V

USB_HOST_M

USB_HOST_P

5V
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5V
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SBC_3.3V
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USB_OTG_P
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USB_OTG_5V
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Powe r In

Pus h Swit ch

GND

.063 hole

Powe r Swit ch

Oct .  22,  2017

Re s e t  Swit ch

11A

5V Powe r Supply  (2000 mA)

5.09V typ.

8V-28V
5V

GND

Ris e  t ime  = 2V/ms

5V Powe r Swit ch

1

MT2

MT125

Fra me

4
3

5

2

1

SW5

SW_GEMINI_ROCK_STDP_TH
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10 uH
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C33
10 uF
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CAN Tra nce ive r

24V

COM
DB9M

RS-232 Tra ns ce ive r

Le ve l s hift e r

RLM

TS-8551  COM Port ,  CAN, RS-485,  ID

Oct .  22,  2017

3.3V < -- 5V

Boa rd ID =  He x 16

11A

LEDs
Ide nt ifie s  boa rd t o TS-4100 a nd TS-4400 a s  be ing t he  TS-8551

Re fe r t o t he  Us e rs  Guide s  for t he s e  product s  for informa t ion on s e t t ing a  cus tom ID

19 OE
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20
VCC

10
GND

U10
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R18

150
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RXD
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TXD
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8
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7
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U9
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21

3
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X+
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5
GND

U7

SP485EEN_SOIC8
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7.87K

R65
7.87K
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.1 uF
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1.0K
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7.87K
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.1 uF
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1
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2
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3
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Y6
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74HC151_TSSOP16
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12.1K

R35
12.1K
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Gre e n

R12
150 R13
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GND
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V+
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SP202_SOIC16

C83
.1 uF

C92
.1 uF
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.1 uF
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.1 uF
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.1 uF

R77

1.0K

R75

1.0K

R70

1.0K

RXD_485_5V

UART0_TXD

TXEN0_485

5V

RXD_485_5V

UART1_RXD

UART0_RXD

5V

CAN_TXD

CAN_RXD_5V

CAN_H
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DEBUG_RXD

CAN_RXD CAN_RXD_5V

CAN_H

CAN_L

5V

SBC_3.3V

SBC_3.3V

BD_ID_DATA

RED_LED#

GREEN_LED#

SD_BOOT#

SBC_3.3V

SBC_3.3V

5V

UART1_TXD

DEBUG_TXD
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2 x 25 Fa ra d

Supe r Ca ps

Jumpe rs

SD Boot

No SupCa p Cha rge

U-Boot

ST Micro RTC

Rohm #  ESR10EZPJ150

R21, 22 will dis cha rge  Supe rCa ps  

These Resistors are Not Recommended for 

Custom Baseboards

Only ins t a lle d for TS-4400

To CN1

Supe r Ca p ba la nce  circuit
Ne s s Ca p #  ESHSR-0025C0-002R7

Int e rna l Te s t
C96
25F

C95

25F

R76

1.0K

R74

1.0K

R79

1.0K

2

1

3

Q2

2

1

3

Q5

R91

15 ohm

400 mwa t t s

R92

15 ohm

400 mwa t t s

1 2

HD1-A

3 4

HD1-B

5 6

HD1-C

R73

1.0K

C79

.1 uF

C34
10 uF

R68
1.0K

6
SCL

5
SDA

1
XIN

2
XOUT

8
VCC

7
OUT 3

BAT

4
GND

U4

M41T00S_RTC_SOIC812 pF

1 4

2 3

Y2

XTAL_32KHZ_SMT

9 10

HD1-E

R21

DNP

R22

DNP

7 8

HD1-D

21

3 4

K1

SUP_CAP_JUNC

SUP_CAP_PLUS

SD_BOOT#

NO_SCAP_CHRG#

U-BOOT#

5V

BAL_DRIVE

FORCE_SBC_5V_ON#

I2C_CLK

I2C_DAT
SBC_3.3V

V_BAT

 ON Semiconductor  
#BC846BLT1G  

 Infineon Technologies 
#BC857CE6327 
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Boot  Swit ch

Allows  TS-4100 boot ing t o e it he r

e MMC or ove r t he  USB OTG port

"1" =  USB Boot

LED On =  USB Boot

M2 SSD

M2 SATA Conn. TS-4400 Only

TS-4400 Support s  SATA

a t  3 Gbit / s e c

22 x 80mm

M.2 Mount
2 mm he ight

200 uA a t

500 mA loa d

SSD Curre nt

500 mV @ 500 mA

SSD

Act ivit y

No SATA s upport

on TS-4100

1

3

5

2

4
NC

6

SW1

SW_NKK_STDP_RED_LED_TH

R16

150

R11

150

1
NC

2

5
VCC

4

3
GND

U2

NC7SZ14P5X_SC70

R78

1.0K

B Ke y

1

3
GND_3

5
GND_5

7
USB_D+

9
USB_D-

11
GND_11

21

23

25

27
GND_27

29
PEX_HOST_RX_M

31
PEX_HOST_RX_P

33
GND_33

35
PEX_HOST_TX_M

37
PEX_HOST_TX_P

39
GND_39

41
SATA_HOST_RX_P

43
SATA_HOST_RX_M

45
GND_45

47
SATA_HOST_TX_M

49
SATA_HOST_TX_P

51
GND_51

53
REF_CLK_M

55
REF_CLK_P

57
GND_57

59

61

63

65

67
RESET#

69

71
GND_71

73
GND_73

75

2
3.3V_2

4
3.3V_4

6

8

10
ACT_LED#

20

22

24

26

28

30

32

34

36

38

40
I2C_CLK

42
I2C_DAT

44
ALERT

46

48

50

52

54

56

58

60

62

64

66

68
SUS_CLK

70
3.3V_70

72
3.3V_72

74
3.3V_74

76

77

78

79

CN5

CON75_M2_B_KEY_4.2MM

C61

10 nF

C62

10 nF

C63

10 nF

C64

10 nF

1

2
LED3

GRN

R20
150

TP3

R67

1.0K

PEM

C35
10 uF

C78

.1 uF

R30

0.10 ohms

1

OUT

3

SENSE+

2

SENSE-

U13

SENSE_ZXCT1107_SOT23

R66
1.0K

R50
4.99K

SSD

R51
4.99K

SBC_3.3V
BOOT_MODE_0

SBC_3.3V

SATA_RX_P

SATA_RX_M

SATA_TX_M

SATA_TX_P

SBC_3.3V

SSD_PRESENT#

SBC_3.3V
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TS-8551  He a de rs

CN1 Odd Pins

CN1 Eve n Pins

CN2 Odd Pins

CN2 Eve n Pins

High-s pe e d diffe re nt ia l pa irs

a re  not  rout e d t o t he s e  he a de rs

(USB a nd Ethe rne t ) a nd SD ca rd

A

Bre a kout  Conne ctors  for a ll I/O on t he  TS-4100 a nd/or TS-4400

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

33

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

35

37

39

36

38

40

41

43

45

47

49

42

44

46

48

50

HD2

HD_2X25_2.54MM

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

33

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

35

37

39

36

38

40

41

43

45

47

49

42

44

46

48

50

HD3

HD_2X25_2.54MM

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

33

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

35

37

39

36

38

40

41

43

45

47

49

42

44

46

48

50

HD4

HD_2X25_2.54MM

1

3

5

7

9

11

13

15

17

19

21

23

25

27

29

31

33

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

35

37

39

36

38

40

41

43

45

47

49

42

44

46

48

50

HD5

HD_2X25_2.54MM

JTAG_TMS_SEL1 FPGA_JTAG_TCK

JTAG_TDO_SEL2 FPGA_JTAG_TDI

OFF_BD_RESET# SBC_SILAB_CLK

SBC_SILAB_DAT 5V

NO_SCAP_CHRG# U-BOOT#

CN1_21 CN1_23

CN1_25 CN1_27

5V CN1_31

CN1_33 CN1_35

CN1_37 CN1_39

CN1_41 CN1_43

CN1_45 5V

CN1_49 CN1_51

CN1_53 CN1_55

CN1_57 CN1_59

CN1_61 CN1_63

CN1_65 TXEN0_485

CN1_69 CN1_71

PUSH_SW#

CN1_77 CN1_79

CN1_81 BD_ID_DATA

CN1_85 CN1_87

CN1_89 CN1_91

CN1_93

CN1_97 CN1_99

EXT_RESET# EN_USB_5V

FORCE_SBC_5V_ON# CN1_24

5V

CN1_26 CN1_28

CN1_30 CN1_32

CN1_34 V_BAT

CN1_38 CN1_40

CN1_42 CN1_44

CN1_46 CN1_48

USB_OTG_5V BOOT_MODE_0

CN1_54 CN1_56

CN1_58 CN1_60

CN1_64

CN1_66 CN1_68

CN1_70 CN1_72

CN1_74 CN1_76

CN1_78 CN1_80

CN1_82 CN1_84

CN1_86 CN1_88

CN1_90 CN1_92

CN1_94 CN1_96

SD_BOOT# SBC_MUX_SELECT

SBC_3.3V

SBC_3.3V

SBC_SPI_CS# SBC_SPI_MOSI

SBC_SPI_MISO SBC_SPI_CLK

SBC_3.3V

SUP_CAP_JUNC

CN2_91

DEBUG_TXD

CAN_TXD CAN_RXD

ETH_LEFT_LED ETH_RIGHT_LED

I2C_CLK

I2C_DAT CN2_32

CN2_34 CN2_36

CN2_38 CN2_40

CN2_42

CN2_52

CN2_54 CN2_56

CN2_58 CN2_60

CN2_64

CN2_66 CN2_68

CN2_70 CN2_72

USB_OTG_ID USB_OTG_5V

UART0_TXD UART0_RXD

UART1_TXD UART1_RXD

UART2_TXD UART2_RXD

UART3_TXD UART3_RXD

UART4_TXD UART4_RXD

UART5_TXD UART5_RXD

ETH2_ACT_LED

DEBUG_RXD

RED_LED# GREEN_LED#

CN2_12

CN2_62

BAL_DRIVE



Te chnologic Sys t e ms Da te

Tit le :

Re v: De s igne r She e t of

TS-8551 Dua l 100-pin Module  Conne ctors

RLM 11

Se ria l Port s

SPI Bus

I2C

FPGA
JTAG Ethe rne t

Two 100-pin Module  Conne ctors

"5V" pins  s upply a ll powe r t o t he  module

Apply 4.5V to 5.5V to t he s e  pins

Cons ole

Le ft Right
Curre nt  dra in is  <  800 mA

Ma ximum loa d on

3.3V ra il is  500 mA

t o OFF_BD_RESET#  de a s s e rt e d

CN1_98 ha s  we a k PU

CN1_98 Boot s  from

1 e MMC Fla s h

SD Ca rd0

CN1_98 s t a t e  is  la t che d prior

or DIO

EXT_RESET#  is  a n Input  t o t he

SBC us e d t o re boot  t he  CPU

CAN

(le s s  t ha n 4 Wa t t s )

Do not  drive  a ct ive  high

(us e  ope n dra in)

on the  SBC module

OFF_BD_RESET#  is  a n

output  from the  SBC

Oct .  22,  2017

11A

Ethe rne t

2nd

Giga bit

NC

TS-4100

100 uA a t

500 mA loa d

SBC Curre nt

500 mV @ 500 mA

TS-4100

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_BASEBOARD

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_BASEBOARD R31

0.10 ohms

1

OUT

3

SENSE+

2

SENSE-

U14

SENSE_ZXCT1107_SOT23

R80
1.0K

R52
4.99K

SBC

R32

0.10 ohms

MDI0_P

MDI0_M

ETH_CT

MDI1_P

MDI1_M

ETH_LEFT_LED

ETH_RIGHT_LED

USB_HOST_P

USB_HOST_M

MDI3_M

MDI3_P

SBC_5V

ETH_CT

SBC_5V

JTAG_TMS_SEL1

FPGA_JTAG_TCK

JTAG_TDO_SEL2

FPGA_JTAG_TDI

EXT_RESET#

SBC_5V

EN_USB_5V

SBC_5V

V_BAT

CAN_TXD

CAN_RXD

SBC_SPI_CLK

SBC_SPI_MOSI

SBC_SPI_MISO

SBC_3.3V

UART1_TXD

UART1_RXD

DEBUG_RXD

DEBUG_TXD

GREEN_LED#

RED_LED#

SD_BOOT#

SBC_3.3V

UART0_TXD

UART0_RXD

TXEN0_485

PUSH_SW#

SBC_SILAB_DAT

SBC_SILAB_CLK

OFF_BD_RESET#

CN2_72

CN2_62

I2C_CLK

I2C_DAT

CPU_FLASH_CS#

CN2_52

FORCE_SBC_5V_ON#

SBC_3.3V

MDI2_P

MDI2_M

SBC_SPI_CS#

NO_SCAP_CHRG#

U-BOOT#

CN1_21

CN1_23

CN1_25

CN1_27

CN1_31

CN1_33

CN1_35

CN1_37

CN1_39

CN1_41

CN1_43

CN1_45

CN1_49

CN1_51

CN1_53

CN1_55

CN1_57

CN1_59

CN1_61

CN1_63

CN1_65

CN1_69

CN1_71

BD_ID_DATA

CN1_77

CN1_79

CN1_81

CN1_85

CN1_87

CN1_89

CN1_91

CN1_93

CN1_97

CN1_99

CN1_24

CN1_26

CN1_28

CN1_30

CN1_32

CN1_34

CN1_38

CN1_40

CN1_42

CN1_44

CN1_46

CN1_48

USB_OTG_5V

BOOT_MODE_0

CN1_54

CN1_56

CN1_58

CN1_60

CN1_64

CN1_66

CN1_68

CN1_70

CN1_72

CN1_74

CN1_76

CN1_78

CN1_80

CN1_82

CN1_84

CN1_86

CN1_88

CN1_90

CN1_92

CN1_94

CN1_96

SBC_MUX_SELECT

SUP_CAP_JUNC

CN2_91

UART2_TXD

UART2_RXD

UART3_TXD

UART3_RXD

UART4_TXD

UART4_RXD

UART5_TXD

UART5_RXD

CN2_54

CN2_56

CN2_58

CN2_60

CN2_64

CN2_66

CN2_68

CN2_70

ETH2_ACT_LED

CN2_12

ETH2_RX_P

ETH2_RX_M

ETH2_CT

ETH2_TX_P

ETH2_TX_M

CN2_32

CN2_34

CN2_36

CN2_38

CN2_40

CN2_42

USB_OTG_ID

USB_OTG_5V

CPU_SPI_CS#

SUP_CAP_PLUS

USB_OTG_M

USB_OTG_P

BAL_DRIVE

SATA_TX_P

SATA_TX_M

SBC_1.8V

FPGA_FLASH_CS#

FPGA_SPI_CS#

4400_PRESENT#

4400_REBOOT#

SATA_RX_M

SATA_RX_P

FPGA_SPI_CLK

FPGA_SPI_MOSI

FPGA_SPI_MISO

CPU_SPI_MISO

CPU_SPI_MOSI

CPU_SPI_CLK

SSD_PRESENT#

5V SBC_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


