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TS-4700   Documentation

Dec. 30, 2015

11C

Documentation

Changes from Rev.B to Rev.C

Removed two DDR2 x8 RAMs (Comm Temp)

Added one DDR3 x16 RAM (Comm Temp)

Changed RAM 1.8V power supply

from 1.8V to 1.5V

and used Marvell switching reg.

Added Termination power rail (U17)   
and termination resistors

TS-4700 Rev.C BOMs

There are two BOM types:

One with a 5K LUT FPGA TSPN 35-3100-9

One with a 8K LUT FPGA TSPN 35-6142-7

OPT1 = UT-4700-256-256XF is 5K LUT

Opt2 = UT-4700-256-256XF-8K = 8K LUT

R56 not populated on any BOM

1
N

C

XOPP1

ASSEMBLY_OPTIONS



ofSheetDesignerRev:

Title:

DateTechnologic Systems

TS-4700  Marvell  PXA166 or PXA168

2

LCD
PXA166 800 MHz CPU

USB Ports

I2S

SMC
Bus

PWM2 or ONE_WIRE

Camera

SD Card #1 (for Boot)

Not very useful

Connect to FPGA

Control

MMC2_CLK

PWM1

RESET_IN# is Input only

24.576 MHz

I2C for PMIC

Interface

Dec. 30, 2015

11

MMC2

C

C27

15 pF

C26

15 pF

Host

N17
USB_OTG_P

N18
USB_OTG_N

P17
USB_VBUS

L17
USBID

M17
USBH_P

M18
USBH_N

R17
A_ISET

U2-B

PXA166_COMM_TEMPRED

Green

Blue

MSB

LSB

MSB

LSB

MSB

LSB

PCLK

Vsync

Hsync

DE

D11
MFP_56

C11
MFP_57

B11
MFP_58

A11
MFP_59

E10
MFP_60

D10
MFP_61

B10
MFP_62

A10
MFP_63

A9
MFP_64

B9
MFP_65

D9
MFP_66

E9
MFP_67

A8
MFP_68

B8
MFP_69

C8
MFP_70

D8
MFP_71

A7
MFP_72

B7
MFP_73

D7
MFP_74

E7
MFP_75

A6
MFP_76

B6
MFP_77

D6
MFP_78

E6
MFP_79

A5
MFP_80

B5
MFP_81

C5
MFP_82

D5
MFP_83

A4
MFP_84

B4
MFP_85

U2-E

PXA166_COMM_TEMP

M4
TRST

M2
TCK

M1
TMS

L4
TDI

L1
RESET_IN#

R18
PXTAL_IN

T18
PXTAL_OUT

N2
JTAG_SELECT

N3
WAKEUP

M3
TDO

L2
PWR_SCL

L3
PWR_SDA

U2-F

PXA166_COMM_TEMP

A18
MFP_16

B16
MFP_18

E13
MFP_26

A17
MFP_17

A16
MFP_19

C15
MFP_20

B15
MFP_21

A15
MFP_22

D14
MFP_23

C14
MFP_24

D13
MFP_25

C13
MFP_27

B14
MFP_28

A14
MFP_29

B13
MFP_30

A13
MFP_31

D12
MFP_32

B12
MFP_33

C12
MFP_34

A12
MFP_35

E12
MFP_36

F18
MFP_0

F17
MFP_1

F16
MFP_2

F15
MFP_3

E18
MFP_4

E17
MFP_5

E16
MFP_6

E15
MFP_7

D18
MFP_8

D17
MFP_9

D16
MFP_10

D15
MFP_11

C18
MFP_12

C17
MFP_13

B18
MFP_14

B17
MFP_15

U2-G

PXA166_COMM_TEMP

PWM3

MCLK

SSP1_RXD

SSP1_TXD

SSP1_CLK

SSP1_FRM

H2
MFP_113

H1
MFP_114

J4
MFP_115

J3
MFP_116

J2
MFP_117

J1
MFP_118

K1
MFP_119

K2
MFP_120

K3
MFP_121

K4
MFP_122

U2-I

PXA166_COMM_TEMP

R43

30

R15
6.04K

L15
MFP_37

L16
MFP_38

M15
MFP_39

K15
MFP_40

K16
MFP_41

K17
MFP_42

K18
MFP_43

J15
MFP_44

J16
MFP_45

J17
MFP_46

J18
MFP_47

H18
MFP_48

H17
MFP_49

H16
MFP_50

H15
MFP_51

G18
MFP_52

G17
MFP_53

G16
MFP_54

G15
MFP_55

U2-D

PXA166_COMM_TEMP

R40

240

R41

240

R42

30

1

2

3

4

Y1

26 MHz

R70

4.75K

R69

4.75K

R68
4.75K

LCD_VSYNC

LCD_HSYNC

LCD_CLK

LCD_DE

LCD_D[00:23]

LCD_D00

LCD_D01

LCD_D02

LCD_D03

LCD_D04

LCD_D05

LCD_D06

LCD_D07

LCD_D08

LCD_D09

LCD_D10

LCD_D11

LCD_D12

LCD_D13

LCD_D14

LCD_D15

LCD_D16

LCD_D17

LCD_D18

LCD_D19

LCD_D20

LCD_D21

LCD_D22

LCD_D23

HOSTA_USB_P

HOSTA_USB_M

USB_OTG_P

USB_OTG_M

CPU_JTAG_TDO

CPU_JTAG_TCK

CPU_JTAG_TMS

CPU_JTAG_TDI

OFF_BD_RESET#

CPU_WAKEUP

I2C_CLK

I2C_DAT

SMC_D[00:15]

SMC_D00

SMC_D01

SMC_D02

SMC_D03

SMC_D04

SMC_D05

SMC_D06

SMC_D07

SMC_D08

SMC_D09

SMC_D11

SMC_D15

SMC_CS1#

NAND_CS0#

NAND_WR#

NAND_ALE

NAND_CLE

SMC_LUA#

NAND_RD#

SMC_LLA#

NAND_BUSY#

SMC_IRQ

SDCARD_CMD

SMC_BE2#

SDCARD_D0

SDCARD_D1

SDCARD_D2

SDCARD_D3

SDCARD_CLK

AUD_FRM

AUD_CLK

AUD_TXD

AUD_RXD

SPI_MISO

SPI_MOSI

LCD_PWM

FPGA_JTAG_TDO

AUD_MCLK

FPGA_JTAG_TDI

FPGA_JTAG_TCK

CAM_D[0:7]

CAM_D0

CAM_D1

CAM_D2

CAM_D3

CAM_D4

CAM_D5

CAM_D6

CAM_D7

CAM_HSYNC

CAM_VSYNC

CAM_VCLK

CAM_MCLK

CAM_PCLK

MFP_122

USB_OTG_ID

USB_5V_LINE

MFP_49

MFP_52

MFP_43

ONE_WIRE

MFP_34

MFP_18

SMC_BE1#

SMC_CLK

SMC_CS0#

SMC_D10

SMC_D12

SMC_D13

SMC_D14

3.3V

MFP_51
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TS-4700  DDR3 RAM 

4

DDR3 SDRAM

Output

CPU

x 16

11

Dec. 30, 2015

C

256 MB

C172
.1 uF

C173
.1 uF

C174
.1 uF

C175
.1 uF

C176
.1 uF

C177
.1 uF

C180
.1 uF

C181
.1 uF

C182
.1 uF

C183
.1 uF

C184
.1 uF

C170
.1 uF

C187
.1 uF

R10
MA_0

U10
MA_1

V10
MA_2

R11
MA_3

U11
MA_4

V11
MA_5

V12
MA_6

U12
MA_7

T12
MA_8

R12
MA_9

V13
MA_10

U13
MA_11

R13
MA_12

P13
MA_13

R14
MA_14

T9
SDBA0

R9
SDBA1

P10
SDBA2

V8
SDRAS#

V9
SDCAS#

U8
ODT

P1
DQM0

V2
DQM1

T1
DQS0

R1
DSQ0#

V5
DSQS1

V4
DQS1#

V6
SDCLK0

V7
SDCLK0#

R7
SDCKE0

U9
SDWE#

R8
SDCS0#

P2
MDQ_0

P3
MDQ_1

P4
MDQ_2

R3
MDQ_3

T3
MDQ_4

U1
MDQ_5

U2
MDQ_6

V1
MDQ_7

V3
MDQ_8

U4
MDQ_9

R5
MDQ_10

T5
MDQ_11

P6
MDQ_12

R6
MDQ_13

T6
MDQ_14

U7
MDQ_15

N5
SEC_CS_EN

N9
SDCKE1

N10
SDCS1#

U14
ODT1

V14
DDRESET#

N1
VREF

N4
CALPAD

U2-A

PXA166_COMM_TEMP

C188
.1 uF

R47
100

R38
240

R72
4.75K

R84
1.0K

R85
1.0K

R83

1.0K

R82

1.0K

C110
.1 uF

C111
.1 uF

R37
240

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
NC

J9
NC

L1
NC

L9
NC

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

U19

RAM_DDR3_X16_96BALL_2GBIT_CTEMP

C191
.1 uF

R50
2.4K

R49
2.4K

R56
DNP

R57
2.4K

DDR_1.5V

DDR_1.5V

RAM_A[00:14]

RAM_CLK

RAM_CLK#

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_D[00:15]

RAM_D00

RAM_D04

RAM_D05

RAM_D07

RAM_D11

RAM_D12

RAM_D14

RAM_BA0

RAM_BA1

RAM_BA2

RAM_CLK

RAM_CLK#

RAM_CKE

RAM_CS0#

RAM_WE#

RAM_ODT0

RAM_LDQS

RAM_UDQS

RAM_UDQS#

RAM_LDQS#

RAM_LDM

RAM_UDM

RAM_RAS#

RAM_CAS#

RAM_D01

RAM_D02

RAM_D03

RAM_D06

RAM_D08

RAM_D09

RAM_D10

RAM_D13

RAM_D15

RAM_CKE

RAM_LDQS

RAM_UDQS

RAM_LDQS#

RAM_UDQS#

DDR_1.5V

RAM_D[00:15]

RAM_D12

RAM_D11

RAM_D08

RAM_D09

RAM_D14

RAM_D15

RAM_LDQS

RAM_LDQS#

RAM_LDM

RAM_UDM

RAM_UDQS

RAM_UDQS#

RAM_ODT0

RAM_RST#

RAM_BA0

RAM_BA1

RAM_BA2

RAM_CLK

RAM_CLK#

RAM_CKE

RAM_CS0#

RAM_RAS#

RAM_CAS#

RAM_WE#
RAM_D13

RAM_D10

RAM_D00

RAM_D03

RAM_D07

RAM_D04

RAM_D05

RAM_D01

RAM_D06

RAM_D02

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_VREF

RAM_RST#

DDR_1.5V

3.3V
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Power Supply

DDR3 RAM

Termination

Resistors

5RLM

TS-4700   RAM Termination

Dec. 30, 2015

11C

C45
10 uF

1.7V = H

3 Amps

2
VIN

1
REF_IN

7
EN

6
REF_OUT

5
SENSE

9
PGOOD

3
VOUT

8
GND

4
GND

10
VCNTL

11PAD

U17

RT9040_DFN10

C112
.1 uF

C231
10 nF

C53

2.2uF

C185
.1 uF

C226
10 nF

C227
10 nF

C228
10 nF

C229
10 nF

C230
10 nF

C232
10 nF

R78
4.75K

R77
4.75K

18
RN5-A

75

27
RN5-B

75

36
RN5-C

75

45
RN5-D

75

18
RN1-A

75

27
RN1-B

75

36
RN1-C

75

45
RN1-D

75

18
RN4-A

75

27
RN4-B

75

36
RN4-C

75

45
RN4-D

75

18
RN3-A

75

27
RN3-B

75

36
RN3-C

75

45
RN3-D

75

18
RN2-A

75

36
RN2-C

75

27
RN2-B

75

45
RN2-D

75

C34
22uF

8 1
RN6-A

75

7 2
RN6-B

75

6 3
RN6-C

75

5 4
RN6-D

75

DDR_1.5V

3.3V

RAM_VREF

3.3V

RAM_VTT

RAM_A[00:14]

RAM_VTT

RAM_RAS#

RAM_CAS#

RAM_WE#

RAM_BA0

RAM_BA1

RAM_ODT0

RAM_CS0#

RAM_BA2

RAM_A00

RAM_A02

RAM_A14

RAM_A13

RAM_A12

RAM_A11

RAM_A10

RAM_A09

RAM_A08

RAM_A07

RAM_A06

RAM_A05

RAM_A04

RAM_A03

RAM_A01
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6RLM

TS-4700   Ethernet

10/100 Ethernet

LED1 = Activity/Link

LED2 = Speed 100 Mbit

LAN8710i

CPU

LED high voltage

is VDD_2A = 3.3V

PHY address = 0

I2C_DAT

I2C_CLK

PWM4

1.2V Core

Dec. 30, 2015

11C

R96
51

R97
51

R95
51

R98
51

C116
.1 uF

C178
.1 uF

FB3

C147
.1 uF

C186
.1 uF

FB4

C179

.1 uF

Y3

XTAL_25MHZ_HC49_SMT

25 MHz

C25
15 pF

C24
15 pF

R55
2.4K

VDD_IO max

VDD_2A
VDD_2A

1
VDD_2A

2
LED2/INTSEL

3
LED1/REGOFF4

XTAL2

5
XTAL1/CLKIN

6
VDD_CR

7
RXCLK/PHYAD1

8
RXD3/PHYAD2

9
RXD2/RMIISEL

10
RXD1/MODE1

11
RXD0/MDE0

12
VDD_IO

13
RXER/RXD4/PHYAD0

14
CRS

15
COL/CRS_DV/MODE2

16
MDIO

17
MDC

18
INT/TXER/TXD4

19
RESET#

20
TXCLK

21
TXEN

22
TXD0

23
TXD1

24
TXD2

25
TXD3

26
RXDV

27
VDD_1A

28
TXN

29
TXP

30
RXN

31
RXP

32
RBIAS

33
VSS

U13

R94
12.1K

R11
6.04K

R91
12.1K

C212
10 nF

C51
2.2uF

C52
2.2uF

R65

4.7ohm

C115
.1 uF

C49
2.2uF

COL

CRS

TX_EN

TX_CK

TXD3

TXD2

TXD1

TXD0

RX_CK

RXD3

RXD2

RX_ER

RX_DV

RXD1

RXD0

MDC

MDIO

A3
MFP_86

B3
MFP_87

A2
MFP_88

D4
MFP_89

B2
MFP_90

C3
MFP_91

A1
MFP_92

B1
MFP_93

D3
MFP_94

C2
MFP_95

E4
MFP_96

C1
MFP_97

D2
MFP_98

E3
MFP_99

F4
MFP_100

D1
MFP_101

E2
MFP_102

F3
MFP_103

E1
MFP_104

F2
MFP_105

F1
MFP_106

U2-C

PXA166_COMM_TEMP

C221
10 nF

C222
10 nF

R75

4.75K

R73

4.75K

3.3V

3.3V

3.3V

ETH_RIGHT_LED

ETH_LEFT_LED

ETH_TX+

ETH_TX-

ETH_RX+

ETH_RX-

ETH_CT

FPGA_RESET#

MFP_104

MFP_105

MFP_106
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TS-4700   FPGA

7

FPGA with 5000 LUTs

IN

IN

Reset

Latch

FPGA 1.2V Reg.

USB

Power

SMC_WE#

SMC_RD#

not needed ?

not needed ?

This drives CPU_RESET#

11

Dec. 30, 2015

Mode 2 Boots from

1 NAND Flash

SD Card0

Boot Strap

TS-4700

512HZ is not running

until RTC initialized

Input

C

1.20V typ.

22
IO_CLK_B7

55
IO_B5

53
IO_B5

54
IO_B5

36
IO_B6

17
IO_B7

28
IO_CLK_B6

80
JTAG_DIN_B8

81
JTAG_CLK_B8

82
JTAG_DOUT_B8

79
JTAG_TMS_B8

3
G

N
D

1

1
2

G
N

D
2

3
4

G
N

D
3

5
1

G
N

D
5

4
1

G
N

D
4

6
4

G
N

D
6

6
8

G
N

D
7

7
5

G
N

D
8

8
6

G
N

D
9

9
7

G
N

D
1
0

1
0
6

G
N

D
1
1

1
1
1

G
N

D
1
2

1
2
6

G
N

D
1
3

92
IO_B2

93
IO_B2

94
IO_B2

38
IO_B5

66
IO_B4

57
IO_B5

47
IO_B5

44
IO_B5

9
IN_CFG1_B7

1
IO_B7

46
IO_B5

7
IN_PROGRAM#_B7

43
IO_B5

30
IO_CLK_B6

29
IO_B6

40
IO_B5

2
IO_B7

52
IO_B5

15
IO_B7

20
IO_INIT#_B7

56
IO_CLK_B5

37
IO_B5

114
IO_CLK_B1

35
IO_B6

5
IO_B7

50
IO_B5

134
IO_B0

101
IO_B2

103
IO_B2

6
IO_B7

142
IO_B0

130
IO_B0

58
IO_CLK_B5

104
IO_B2

141
IO_B0

138
IO_B0

115
IO_B1

131
IO_B0

69
IO_B4

132
IO_B0

19
IO_B7

125
IO_B0

39
IO_B5

116
IO_CLK_B1

16
IO_CCLK_B7

70
IO_B4

8
IO_DONE_B7

119
IO_CLK_B0

121
IO_B0

65
IO_B4

144
IO_B0

62
IO_CLK_B4

48
IO_B5

31
IO_B6

127
IO_B0

45
IO_B5

71
IO_B4

61
IO_CLK_B4

21
IO_CLK_B7

137
IO_B0

143
IO_B0

133
IO_B0

96
IO_B2

102
IO_B2

109
IO_B1

100
IO_B2

99
IO_B2

98
IO_B2

129
IO_B0

10
IO_B7

120
IO_CLK_B0

18
IO_B7

122
IO_B0

11
IN_CSSPIS_B7

124
IO_B0

23
VCC_AUX1

60
VCC_AUX2

85
VCC_AUX3

117
VCC_AUX4

24
VCC_INT1

59
VCC_INT2

84
VCC_INT3

118
VCC_INT4

91
IO_B2

90
IO_B2

89
IO_B2

88
IO_CLK_B2

123
IO_B0

72
IO_B4

87
IO_CLK_B2

78
IO_CLK_B3

77
IO_CLK_B3

74
IO_B3

73
IO_B3

113
IO_B1

110
IO_B1

108
IO_B2

107
IO_B2

1
3
5

G
N

D
1
4

1
3
9

G
N

D
1
5

63
VCCO_4

42
VCCO_5

49
VCCO_5

33
VCCO_6

4
VCCO_7

14
VCCO_7

83
VCC_JTAG

140
VCC_PLL_0

67
VCC_PLL_1

13
OUT_CSSPIN_B7

32
IO_B6

27
IO_B6

25
TOE

26
CFG0

112
VCCO_1

128
VCCO_0

95
VCCO_2

105
VCCO_2

76
VCCO_3

136
VCCO_0

U14

LATTICE_XP2_144

DNP

5K LUT FPGA

8K LUT FPGA

R54

2.4K

3
D

1
CLK

6
CLR#

5
VCC

4
Q

2
GND

U4

NC7SZ175P6_SC70

R53
2.4K

D

S

G

1

2

3

Q2

FET_PC_DMP2305_SOT23

C190
.1 uF

C163
.1 uF

C216
10 nF

C214
10 nF

C213
10 nF

R13
6.04K

R92
12.1K

R93
12.1K

C44
10 uF

R23
6.04K

R89
12.1K

0.8V

1.5-5.5V

6
VIN

3
PGOOD

4
VOUT

2
GND

1
EN

7
PAD

5
FB

U6

LD39100PUR_DFN6

FPGA_1.2V

3.3V

FPGA_JTAG_TDO

FPGA_JTAG_TDI

FPGA_JTAG_TCK

FPGA_JTAG_TMS

DIO_[00:16]

UART3_TXD

FPGA_25MHZ

SMC_LUA#

SMC_BE2#

NAND_ALE

SMC_IRQ

NAND_WR#

SMC_D[00:15]

SMC_D02

SMC_D04

SMC_D08

SMC_D09

SMC_D11

SMC_D15

SMC_CS1#

SMC_LLA#

3.3V

GREEN_LED#

REBOOT

EN_USB_5V

EN_LCD_3.3V

EN_AVDD_OTG#

SD_POWER#

UN-RESET

SPI_CLK

DEBUG_TXD

CPU_WAKEUP

UART2_RXD

DEBUG_RXD

3.3V

UN-RESET OFF_BD_RESET#

FPGA_RESET#

EN_AVDD_OTG#

3.3V

AVDD_OTG

FPGA_1.2V

FPGA_RESET#

BUS_BHE# MUX_AD_[00:15]

3.3V

DIO_00

DIO_02

DIO_06

SMC_RDY

BUS_ALE#

BUS_DIR

BUS_WAIT#

BUS_CS#

MFP_34

UART0_RXD

UART0_TXD

UART1_RXD

UART1_TXD

UART2_TXD

UART3_RXD

UART4_RXD

UART4_TXD

UART5_RXD

UART5_TXD

MFP_18

NAND_CLE

NAND_RD#

RED_LED#

SMC_BE1#

SMC_CLK

SMC_CS0#

DIO_12

DIO_01

DIO_13

DIO_11

DIO_03

DIO_07

DIO_15

DIO_04

DIO_05

DIO_08

DIO_09

DIO_10

DIO_14

DIO_16

MUX_AD_00

MUX_AD_01

MUX_AD_02

MUX_AD_03

MUX_AD_04

MUX_AD_05

MUX_AD_06

MUX_AD_07

MUX_AD_08

MUX_AD_09

MUX_AD_10

MUX_AD_11

MUX_AD_12

MUX_AD_13

MUX_AD_14

MUX_AD_15

SMC_D00

SMC_D14

SMC_D12

SMC_D03

SMC_D01

SMC_D05

SMC_D06

SMC_D07

SMC_D10

SMC_D13

SPI_FRM

512HZ

SPI_MOSI

SPI_MISO

MFP_51

DDR_1.5V
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3.3V Power Supply up to 2000 mA

3.30V nominal

4.1V nominal

trip point LDO

1.8V Regulator

#1

#2

#4

CPU Core Supply#3

POWER

1.8V

8

near CN2

TS-4700  Power Supplies

11

Dec. 30, 2015

22 uF minimum

GND

50 uF Max.

1.0V

C

 = 1.5V
+2.5%

DDR3 1.5V Reg.

Analog

C162
.1 uF

C43
10 uF

FB5

C165
.1 uF

C42
10 uF

FB1

C167
.1 uF

2
VCC

3
GND

1
RESET#

U10

STM1001S-2.9V_SOT23

C215
10 nF

R10
6.04K

R51
2.4K

R71

4.75K

R81
1.0K

R52
2.4K

1.8-6.0V 2%

1
VIN

3
EN

5
VOUT

2
GND

4
NC

U5

REG_200MA_XC6221B-1.8V_SOT5

C50

2.2uF

2

1

3

Q3

FB2

C168
.1 uF

C35
22uF

C169

.1 uF

C36
22uF

C37
22uF

C166

.1 uF
C225
10 nF

C38
22uF

1
PVIN1

12
PGND2

6
CTL1

14
LX1

13
PGND3

10
FB

3
AGND

7
CTL2

11
PGND1

15
LX22

PVIN2

4
AVIN

9
NC

16
LX3

17
PAD_GND

8
CTL3

5
CTL0

U8

REG_SC183C_BUCK_2A_QFN16

L1

2.2 uH

C40
10 uF

C41
10 uF

1
PVIN1

12
PGND2

6
CTL1

14
LX1

13
PGND3

10
FB

3
AGND

7
CTL2

11
PGND1

15
LX22

PVIN2

4
AVIN

9
NC

16
LX3

17
PAD_GND

8
CTL3

5
CTL0

U7

REG_SC183C_BUCK_2A_QFN16

L2

2.2 uH

0.8V = L

2.0V = H

7
PVIN

8
SVIN

11
VSET

12
PSET

10
SHUTDN

6
SW

5
SFB

1
LFB

4
SGND

9
NC

3
LDR

13
PGND

2

LIM

U18

REG_MVPG30_DFN12

R26
53.6K

R62
97.6K

L3

2.2 uH

R64

4.7ohm

C189
.1 uF

G

S

D

2

6

1

Q5-A

G

S

D

2

6

1

Q4-A

G

S

D

5

3

4

Q4-B

R44
30

R29

53.6K

POWER

POWER 3.3V

EXT_RESET#

REBOOT

LOW_VOLT#

LOW_VOLT#

AVDD_OSC

3.3V

DDR_1.5V

POWER

CPU_CORE

EN_CORE_RAIL

EN_DDR_1.5V#

POWER
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CPU Power

RFU = Reserve Future Use

Output only

10 mA max.

NC

PLL also

9

near CN2

near CN2

TS-4700  CPU Power and Bypass caps

11

Dec. 30, 2015

CPU

CPU

C

C6
VSS_1

C10
VSS_2

C16
VSS_3

F7
VSS_4

F8
VSS_5

F9
VSS_6

F10
VSS_7

F11
VSS_8

F12
VSS_9

G6
VSS_10

G7
VSS_11

G8
VSS_12

G9
VSS_13

G10
VSS_14

G11
VSS_15

G12
VSS_16

G13
VSS_17

H6
VSS_18

H7
VSS_19

H8
VSS_20

H9
VSS_21

H10
VSS_22

H11
VSS_23

H12
VSS_24

H13
VSS_25

J6
VSS_26

J7
VSS_27

J8
VSS_28

J9
VSS_29

J10
VSS_30

J11
VSS_31

J12
VSS_32

J13
VSS_33

K6
VSS_34

K7
VSS_35

K8
VSS_36

K9
VSS_37

K10
VSS_38

K11
VSS_39

K12
VSS_40

K13
VSS_41

L6
VSS_42

L7
VSS_43

L8
VSS_44

L9
VSS_45

L10
VSS_46

L11
VSS_47

L12
VSS_48

L13
VSS_49

L18
VSS_50

M6
VSS_51

M7
VSS_52

M8
VSS_53

M9
VSS_54

M10
VSS_55

M11
VSS_56

M12
VSS_57

M13
VSS_58

N7
VSS_59

N8
VSS_60

N11
VSS_61

N12
VSS_62

N14
VSS_63

N16
VSS_64

P5
VSS_65

P7
VSS_66

P12
VSS_67

P14
VSS_68

P15
VSS_69

T2
VSS_70

T4
VSS_71

T8
VSS_72

T11
VSS_73

T14
VSS_74

T16
VSS_75

U6
VSS_76

V16
VSS_77

U2-J

PXA166_COMM_TEMP

E8
VDD_CORE_1

E11
VDD_CORE_2

G5
VDD_CORE_3

G14
VDD_CORE_4

H5
VDD_CORE_5

H14
VDD_CORE_6

L5
VDD_CORE_7

L14
VDD_CORE_8

M5
VDD_CORE_9

M14
VDD_CORE_10

P8
VDD_CORE_11

P11
VDD_CORE_12

E14
VDD_IO0_1

F14
VDD_IO0_2

J14
VDD_IO1_1

K14
VDD_IO1_2

C4
VDD_IO2_1

C7
VDD_IO2_2

C9
VDD_IO2_3

J5
VDD_IO3_1

K5
VDD_IO3_2

E5
VDD_IO4_1

F5
VDD_IO4_2

M16
AVD_UHC

N15
AVDD_OTG

P16
AVDD_OSC

P18
AVDD5_USB

T17
VDD_CORE_13

P9
VDD_M_1

R2
VDD_M_2

R4
VDD_M_3

T7
VDD_M_4

T10
VDD_M_5

T13
VDD_M_6

U3
VDD_M_7

U5
VDD_M_8

T15
AVDDT_PCIE

U16
AVDD_PCIE

R15
RFU_R15

U2-K

PXA166_COMM_TEMP

C156
.1 uF

C157
.1 uF

C158
.1 uF

C159
.1 uF

C204
10 nF

C203
10 nF

C154
.1 uF

C153
.1 uF

C152
.1 uF

C150
.1 uF

C151
.1 uF

C200
10 nF

C201
10 nF

C155
.1 uF

C202
10 nF

C132
.1 uF

C133
.1 uF

C134
.1 uF

C135
.1 uF

C207
10 nF

C208
10 nF

C136
.1 uF

C139
.1 uF

C137
.1 uF

C131
.1 uF

C130
.1 uF

C138
.1 uF

C120
.1 uF

C121
.1 uF

C122
.1 uF

C123
.1 uF

C209
10 nF

C210
10 nF

C125
.1 uF

C126
.1 uF

C127
.1 uF

C128
.1 uF

C129
.1 uF

C124
.1 uF

C161
.1 uF

C118
.1 uF

C119
.1 uF

C205
10 nF

C206
10 nF

C144
.1 uF

C143
.1 uF

C142
.1 uF

C141
.1 uF

C140
.1 uF

C145
.1 uF

C217
10 nF

C218
10 nF

C219
10 nF

C220
10 nF

C224
10 nF

C223
10 nF

AVDD_OTG

DDR_1.5V

CPU_CORE

3.3V

3.3V

AVDD_OSC

3.3V

CPU_CORE

DDR_1.5V

AVDD_OTG

3.3V
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TS-4700  SD card, NAND, RTC

Micro SD Card Socket

RTC

NAND Flash

512 Mbyte

Temp Sensor

Zero suffix has

address at 100 1001

LM73CIMK-0

11

Dec. 30, 2015

UART 1

CPU

(Console)

C

R21

6.04K

R20

6.04K

R19

6.04K

R18

6.04K

R17

6.04K

6
SCL

5
SDA

1
XIN

2
XOUT

8
VCC

7
OUT

3
BAT

4
GND

U3

M41T00S_RTC_SOIC8
12 pF

1 4

2 3

Y2

XTAL_32KHZ_SMT

C164
.1 uF

R16
6.04K

R14
6.04K

C117

.1 uF

9
CS#

8
RD#

18
WR#

17
ALE

16
CMD

19
WP#

12
VCC1

37
VCC2

29
D0

30
D1

31
D2

32
D3

41
D4

42
D5

43
D6

44
D7

13
GND2

36
GND3

7
BUSY#

6
GND1

U12

FLASH_NAND_4GBIT_TSOP48

C160

.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

C149
.1 uF

R76

4.75K

R12

6.04K

R86

1.0K

1
ADD6

SDA

4
SCL

3
VCC

5
ALERT

2
GND

U11

LM73CIMK-0_SOT23

R74
4.75K

UART1_RXD

UART1_TXD

UART1_DTR

UART1_RI

UART1_RTS

UART1_CTS

G4
MFP_107

G3
MFP_108

G2
MFP_109

G1
MFP_110

H4
MFP_111

H3
MFP_112

U2-H

PXA166_COMM_TEMP

R39

240

G

S

D

1

2

3

Q1

FET_PC_DMP2305_SOT23

SDCARD_D0

SDCARD_D1

SDCARD_D2

SDCARD_D3

SDCARD_CMD

I2C_CLK

I2C_DAT

3.3V

3.3V

V_BAT

OFF_BD_RESET#

3.3V

NAND_ALE

NAND_CLE

NAND_CS0#

NAND_RD#

NAND_WR#

NAND_BUSY#

SD_POWER#

SDCARD_D0

SDCARD_D1

SDCARD_D2

SDCARD_D3

SDCARD_CMD

SDCARD_CLK

SDCARD_3.3V

3.3V

SMC_D[00:15]

SMC_D00

SMC_D01

SMC_D02

SMC_D03

SMC_D04

SMC_D05

SMC_D06

SMC_D07

3.3V

I2C_DAT

I2C_CLK

3.3V

512HZ

DEBUG_RXD

DEBUG_TXD

SMC_RDY

SPI_CLK

SPI_FRM

FPGA_JTAG_TMS
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A/D

Serial Ports

USB

SD Card

SPI

I2C

CPU

JTAG

Bus Control

FPGA

JTAG Ethernet

Data Bus
FPGA DIO

Two 100-pin Off-board Connectors

If Bus is not needed, all Bus

signals can be changed to DIO

Devices connected to this bus must never

drive it when BUS_CS# is deasserted

(must be off within 30 nS of deassertion)

Devices must pull the BUS_WAIT# line low

if they need more than 150 nS strobe

The data bus can not have more than

30 pF of off-board capacitive loading

May need data buffer chip for heavy loads

"POWER" pins supply all power to the module

Apply 4.5V to 5.5V to these pins

TS-4700 Off-board Connectors

Console

Left Right

Ports

NC

NC

NC

NC

3.3V rail can supply up

Off-Bd

NCPOWER_FAIL#

Camera

CPU JTAG Vcc

Camera

MFP_105 and MFP_106 can be

MFP_104 = PWM4

MFP_122 = PWM3

I2S

Current drain is approximately 400 mA

OFF_BD_RESET# is an Output

used to reset all peripherals

or DIO

or DIO

or DIO

or DIO

or DIO

or DIO

DIO_15 and DIO_16

can be CAN_TXD

and CAN_RXD

CAN

uses MMC2 signals

NC

EXT_RESET# is an Input

used to reboot the CPU

Do not drive active high

(use open drain)

Dec. 30, 2015

11

BUS_DIR  = MODE2

Connect 1.5K ohm resistor

OFF_BD_RESET# to set low

Mode 2 Boots from

1 NAND Flash

SD Card0

BUS_DIR is latched prior to

OFF_BD_RESET# deasserted

Boot Strap

TS-4700

between BUS_DIR and

(Boot from SD card)

CN2-54 Codec CLK

MFP_51, SPI_CLK

SPI_FRM, SPI_MOSI

and SPI_MISO

have FPGA pins 

in parallel

** Can use either

to 700 mA to base board

used as a second I2C bus

on the TS-8390

C

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

C146
.1 uF

ETH_RX+

ETH_RX-

ETH_CT

ETH_TX+

ETH_TX-

ETH_LEFT_LED

ETH_RIGHT_LED

MFP_104

AUD_MCLK

AUD_CLK

AUD_FRM

AUD_TXD

AUD_RXD

CAM_MCLK

UART2_RXD

HOSTA_USB_P

HOSTA_USB_M

USB_OTG_P

USB_OTG_M

POWER

ETH_CT

MUX_AD_[00:15]

BUS_DIR

BUS_BHE#

POWER

FPGA_JTAG_TMS

FPGA_JTAG_TCK

FPGA_JTAG_TDO

FPGA_JTAG_TDI

POWER

EN_USB_5V

SDCARD_D2

SDCARD_D3

SDCARD_CMD

SDCARD_3.3V

SDCARD_CLK

POWER

SDCARD_D0

SDCARD_D1

V_BAT

DIO_[00:16]

MFP_106

SPI_CLK

SPI_MOSI

SPI_MISO

SPI_FRM

3.3V

I2C_CLK

I2C_DAT

CPU_CORE

AVDD_OSC

DDR_1.5V

CPU_JTAG_TCK

CPU_JTAG_TDI

CPU_JTAG_TDO

CPU_JTAG_TMS

CAM_D0

MFP_51

ONE_WIRE

CAM_D1

CAM_D2

DEBUG_RXD

DEBUG_TXD

GREEN_LED#

LCD_D00

LCD_D01

LCD_D02

LCD_D03

LCD_D04

LCD_D05

LCD_D06

LCD_D07

LCD_D08

LCD_D09

LCD_D10

LCD_D11

LCD_D12

LCD_D13

LCD_D14

LCD_D15

LCD_D16

LCD_D17

LCD_D18

LCD_D19

LCD_D20

LCD_CLK

LCD_HSYNC

LCD_VSYNC

LCD_DE

LCD_D21

LCD_D22

LCD_D23

LCD_PWM

MFP_43

EN_LCD_3.3V

CAM_D6

CAM_D7

USB_5V_LINE

USB_OTG_ID

BUS_ALE#

UART3_TXD

DIO_00

EXT_RESET#

3.3V

CAM_D5

CAM_HSYNC

CAM_VSYNC

CAM_D3

CAM_D4

CAM_PCLK

CAM_VCLK

MFP_52

MFP_49

MFP_105

MFP_122

BUS_WAIT#

BUS_CS#

DIO_15

DIO_16

UART0_RXD

UART0_TXD

UART1_RXD

UART1_TXD

UART2_TXD

UART3_RXD

UART4_RXD

UART4_TXD

UART5_RXD

UART5_TXD

OFF_BD_RESET#

RED_LED#

DIO_01

DIO_03

DIO_04

DIO_05

DIO_06

DIO_07

DIO_08

DIO_09

DIO_10

DIO_11

DIO_12

DIO_13

DIO_14

DIO_02

MUX_AD_00

MUX_AD_01

MUX_AD_02

MUX_AD_03

MUX_AD_04

MUX_AD_05

MUX_AD_06

MUX_AD_07

MUX_AD_08

MUX_AD_09

MUX_AD_10

MUX_AD_11

MUX_AD_12

MUX_AD_13

MUX_AD_14

MUX_AD_15

3.3V

!
 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

eliza
ts_socket_esd

eliza
ts_socket_pinout




