
Te chnologic Sys t e ms Da te
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Re v: De s igne r She e t of

TS-4600  MX283 CPU 

1

LCD

JTAG, I2C

NAND, PWM

MX283 ARM9 CPU

9

Ma y 20,  2014

B

UARTs , ADC

NC on

MX283

SD Ca rd

SPI Boot

NC on
MX283

NC on

MX283

Audio

SD0

SD2

LCD_00 thru LCD_04

Cont rol Boot  Source

SPI =  MSB 0 0 0 1 0 LSB

LCD_05 a nd 06 bia s  low

LCD_RS bia s e d high

LCD_RS low =  us e  OTP

Se e :  EVK s che ma t ic,  Pa ge  15

All JTAG ha ve  47K int e rna l PU e xce pt  RTCK

NAND Int e rfa ce

PWM output s  ca n be  24 MHz

divide d by 16-bit  int e ge r

Allows  clock 12MHz a nd lowe r

Se e  Pa ge  2263

Te mp. Se ns or

U3.D3 a nd U3.D4 a re  e xt ra

2 da t a  line s  for SPI x4 re a d

Pa ge  1313 of Da ta  s he e t

Pa ge  1311 - Winbond SPI x2 a nd x4 s upport e d

EVK s che ma t ic re fe re nce s  a  8Mbit  Winbond chip

12 MHz de fa ult  boot  clock

Ma x SPI clock ra t e  =  20 MHz
E9 is  SD0 PWR_EN on both

EVK a nd Gre e n s che ma t ics

K8 is  EVK LCD PWM

J5 is  EVK USB_0_ID

K7 a nd L7 a re  EVK cons ole

E10 is  EVK SD1_PWR_EN

C7 a nd D8 =  EVK I2C

E1 is  EVK Eth_PWR_EN

F5, F6 a re  EVK USB_PWR_EN

F3 is  EVK ETH_RESET#

SCK =  CLK

CMD =  MOSI

D0 =  MISO

D3 =  CS#

SPI

NC

RESET#

Ethe rne t  LEDs  wrong !

No CAN conne ct e d

Re v.A Proble ms :

No A/D conne ct e d

Add WiFi !

Add low powe r mode s  ?

Pwr s wit ch t o PHY ?

Re move  FPGA ?

B14ADC0_HS

C14ADC6

D15ADC5

D13ADC4

D9ADC3

C8ADC2

C9ADC1

C15ADC0

J6AUART0_CTS/DEBUG_RXD

J7AUART0_RTS/DEBUG_TXD

G5AUART0_RX

H5AUART0_TX

K5 AUART1_CTS
J5 AUART1_RTS

L4AUART1_RX

K4AUART1_TX

H6 AUART2_CTS
H7 AUART2_RTS

F6 AUART2_RX
F5 AUART2_TX

L6 AUART3_CTS
K6 AUART3_RTS
M5 AUART3_RX
L5 AUART3_TX

U3-A

MX286_CPU_IND

SD1

U7GPMI_D03/SSP1_D3
R8GPMI_D02/SSP1_D2
T8GPMI_D01/SSP1_D1
U8GPMI_D00/SSP1_D0

R6GPMI_RDN

L8 CAN_RX0
M8 CAN_TX0

N8GPMI_RDY1/SSP1_CMD

N6GPMI_RDY0/USB0_ID

L9GPMI_RESETN

P8GPMI_WRN/SSP1_SCK

C7I2C0_SCL

D8I2C0_SDA

E14JTAG_RTCK

E11JTAG_TCK

E12JTAG_TDI

E13JTAG_TDO

D12JTAG_TMS

D14JTAG_TRST

T6GPMI_D07
U6GPMI_D06
R7GPMI_D05
T7GPMI_D04

P6GPMI_ALE

N7GPMI_CE0N

N9GPMI_CE1N

M7 CAN_TX1
M9 CAN_RX1

P7GPMI_CLE

E10PWM4

E9PWM3

K8PWM2/USB0_ID

L7PWM1/DEBUG_TXD

K7PWM0/DEBUG_RXD

U3-C

MX286_CPU_IND

R5LCD_D23
T5LCD_D22
U5LCD_D21
R4LCD_D20
T4LCD_D19
U4LCD_D18
R3LCD_D17
T3LCD_D16

U3LCD_D15
U2LCD_D14
T2LCD_D13
T1LCD_D12
R2LCD_D11
R1LCD_D10
P3LCD_D09
P2LCD_D08

P1LCD_D07
N2LCD_D06
M3LCD_D05
M2LCD_D04
L3LCD_D03
L2LCD_D02
K3LCD_D01
K2LCD_D00

P5LCD_CS/ENABLE

N1 LCD_DOTCLK
N5 LCD_ENABLE
M1 LCD_HSYNC

P4LCD_RD_E/VSYNCH

M6LCD_RESET/VSYNCH

M4LCD_RS/DOTCLK

L1 LCD_VSYNC

K1LCD_WR_RWN/HSYNCH

U3-D

MX286_CPU_IND

Boot

SPI

F7SAIF0_BITCLK/UART4_RXD/PWM5

G6SAIF0_LRCLK/PWM4

G7SAIF0_MCLK/PWM3

E7SAIF0_SDATA0/UART4_TXD/PWM6

E8SAIF1_SDATA0/PWM7

D7SPDIF

A4SSP0_CMD

B4SSP0_DATA7/SSP2_SCK

D5SSP0_DATA6/SSP2_CMD

C5SSP0_DATA5/SSP2_D3

B5SSP0_DATA4/SSP2_D0

A5SSP0_DATA3

D6SSP0_DATA2

C6SSP0_DATA1

B6SSP0_DATA0

D10SSP0_DETECT

A6SSP0_SCK

C1 SSP1_CMD
E1 SSP1_DATA3
D1 SSP1_DATA0
B1 SSP1_SCK

B3SSP2_MISO/UART3_RXD

C3SSP2_MOSI/UART2_TXD

A3SSP2_SCK/UART2_RXD

D4SSP2_SS2/SSP2_D2

D3SSP2_SS1/SSP2_D1

C4SSP2_SS0/UART3_TXD

B2 SSP3_MISO
C2 SSP3_MOSI
A2 SSP3_SCK
D2 SSP3_SS0

U3-F

MX286_CPU_IND

R111

20.5K

R66

1.50K

R54

91K

R58

41.2K

C187

.1 uF

1 2

3D1

DIODE_BAV99-2_SOT23

R70
1.50K

LCD_D[00:23]

LCD_D00

LCD_D01

LCD_D02

LCD_D03

LCD_D04

LCD_D05
LCD_D06

LCD_D07

LCD_D10

LCD_D11

LCD_D12

LCD_D13

LCD_D14

LCD_D15

LCD_D18

LCD_D19

LCD_D20

LCD_D21

LCD_D22

LCD_D23

FPGA_JTAG_DOUT

FPGA_JTAG_DIN

CPU_SPI_CLK

CPU_SPI_MOSI

CPU_SPI_MISO

SPI_FLASH_CS#

EN_SD_PWR#

I2C_CLK

I2C_DAT

CPU_3.3V

SD0_CLK

SD0_CMD

SD0_D0

SD0_D1

SD0_D2

SD0_D3

EN_LCD_POWER

FPGA_12MHZ

LCD_PIX_CLK

LCD_DE

SD1_D0

SD1_CLK

SD1_CMD

SD1_D1

SD1_D2

SD1_D3

AUD_TXD

AUD_RXD

AUD_FRM

SYS_MCLK

AUD_CLK

DEBUG_RXD

DEBUG_TXD

USB_OTG_ID

5V

LCD_PWM

LCD_VSYNC

LCD_HSYNC

FPGA_JTAG_CLK

FPGA_JTAG_TMS

LCD_D08

LCD_D09

LCD_D16

LCD_D17

ETH_SW_RESET#

CPU_JTAG_TCK

CPU_JTAG_TDI

CPU_JTAG_TDO

CPU_JTAG_TMS

SWITCH_INT#

NAND_WR#

NAND_ALE

NAND_CLE

NAND_CS0#

NAND_CS1#

NAND_D2

NAND_D5

NAND_RD#

NAND_RDY

NAND_D0

NAND_D1

NAND_D3

NAND_D4

NAND_D6

NAND_D7

AUX_3.3V

FPGA_SPARE

DIO_15

DIO_16

ADC_2

ADC_3

ADC_1

CPU_JTAG_TRST#

ADC_4
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9

Ba t t e ry pin s upplie s  curre nt  t o cha rge  ba t t e y

DCDC_BAT pin is  powe r input  for DCDC 

PSWITCH ca n be  drive n t o 3.3V if a  s e rie s  10K re s  is  us e d

Re g VDD1P5 goe s  t o nothing

VDD4P2 is  a n output  -- only fe e ds  two 1.2K re s is tors

conve rt e rs  -- conne ct  dire ct  t o ba t t e ry

USB

Me a s ure d 4.97V

EVK ha s  FET in pa ra lle l with

D6 "to improve  e fficie ncy"

ABM3C-24.000MHZ-D4Y-T

CTS #  405C35E24M00000

FPGA is  fully funct iona l

whe n CPU Re s e t#  de a s s e rt e d

10K PU

to 3.3V

D16VDD1P5

A13VDD4P2_DCDC

E17VDD5V

C13 VDDA1

F12 VDDD7
G12 VDDD6
K12 VDDD4
G11 VDDD3
G10 VDDD2
F11 VDDD1
F10 VDDD0

G13 VDDIO_EMI10
G17 VDDIO_EMI9
G15 VDDIO_EMI8
L13 VDDIO_EMI7
N15 VDDIO_EMI6
N13 VDDIO_EMI5
M12 VDDIO_EMI4
M11 VDDIO_EMI3
R13 VDDIO_EMI2
P11 VDDIO_EMI1
M10 VDDIO_EMI0

J13 VDDIO_EMIQ2
K15 VDDIO_EMIQ1
R15 VDDIO_EMIQ0

F9 VDDIO18_3
G9 VDDIO18_2
G8 VDDIO18_1
F8 VDDIO18_0

A7 VDDIO33_8
E16 VDDIO33_7
J10 VDDIO33_6

J9 VDDIO33_5
N3 VDDIO33_4
J8 VDDIO33_3

H8 VDDIO33_2
G3 VDDIO33_1
E6 VDDIO33_0

N17 VDDIO33_EMI
A9VSS_USB
B11VSSA2_A
B13VSSA1
C16VSSD6
L11VSSD5
L10VSSD4
U1VSSD3
J12VSSD2
H12VSSD1
A1VSSD0
F14VSSIO_EMI10
F16VSSIO_EMI9
H14VSSIO_EMI8
L12VSSIO_EMI7
M16VSSIO_EMI6
P16VSSIO_EMI5
P14VSSIO_EMI4
T14VSSIO_EMI3
U17VSSIO_EMI2
R12VSSIO_EMI1
R10VSSIO_EMI0
J15VSSIO_EMIQ2
M14VSSIO_EMIQ1
H16VSSIO_EMIQ0
H10VSSIO18_2
H9VSSIO18_1
H11VSSIO18_0
B7VSSIO33_8
E15VSSIO33_7
K11VSSIO33_6
K10VSSIO33_5
N4VSSIO33_4
K9VSSIO33_3
J11VSSIO33_2
H3VSSIO33_1
E5VSSIO33_0

U3-G

MX286_CPU_IND

C41

15 pF

C42

15 pF

1.2V

1.8V

3.3V

0 =  Bounda ry

1 =  ETM

A15BATTERY

B15DCDC_BATTA17 DCDC_GND

B17 DCDC_LN

A16 DCDC_LP

B16DCDC_VDDA

D17DCDC_VDDD

C17DCDC_VDDIO

B9 DEBUG_JTAG

A11 PSWITCH

A14 RESETN

C10 TESTMODE

A10USB0DM
B10USB0DP

B8USB1DM
A8USB1DP

C12 XTAL_VDD

D11XTALI_RTC

A12XTALI

C11XTALO_RTC

B12XTALO

U3-H

MX286_CPU_IND

L5 15 uH

C165

.1 uF

C63

10 uF

C153

.1 uF

C154

.1 uF

C68

10 uF

C152

.1 uF

C151

.1 uF

C150

.1 uF

C149

.1 uF

C148

.1 uF

C147

.1 uF

C146

.1 uF

C145

.1 uF

C144

.1 uF

C143

.1 uF

C142

.1 uF

C141

.1 uF

C140

.1 uF

C139

.1 uF

C138

.1 uF

C137

.1 uF

C136

.1 uF

C135

.1 uF

C134

.1 uF

C133

.1 uF

C132

.1 uF

C131

.1 uF

C130

.1 uF

C129

.1 uF

C128

.1 uF

C127

.1 uF

C126

.1 uF

C125

.1 uF

C123

.1 uF

C119

.1 uF

C118

.1 uF

C117

.1 uF

C115

.1 uF

C114

.1 uF

C113

.1 uFC60

10 uF

C157

.1 uF

C62

10 uF

C156

.1 uF

C65

10 uF

C155

.1 uF

R39
0.10 ohms

FB2

220 ohm

C54

22 uF

C67

10 uF

R40
0.10 ohms

C55

22 uF

C56

22 uF

C57

22 uF

C58

22 uFC185

.1 uF

R23

750

D5

Y1

24.0 MHz

R72

9.1K

R53
91K

R63
1.50K

R55
41.2K

D

S

G
2

6

1

Q1-A

D

S

G
5

3

4

Q1-B

R62
41.2K

1 2

3D3

DIODE_BAV99-2_SOT23

CPU_1.8V

CPU_3.3V

CPU_CORE

CPU_1.8V

CPU_3.3V

CPU_1.8V

CPU_CORE

USB_HOST_P

USB_HOST_M

USB_OTG_M

USB_OTG_P

VDD_4P2

5V

VDD_4P2

1V

LITH_BATTCPU_RESET#

CPU_PSWITCH

CPU_3.3V

EN_BATT_LOAD#

5V
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DDR2 SDRAM

MX283

64M x 16

128 MB

(128 or 256 MByte )

Le ngth of t his  t ra ce  is

e qua l t o [CLK +  Da ta ] le ngths

9B

Ma y 20,  2014

NC

NC

256 MB

128M x 16

OR

Da ta  =  Ave ra ge  le ngth of a ll da t a  t ra ce s

C176

.1 uF

C175

.1 uF

C174

.1 uF

C173

.1 uF

C172

.1 uF

C171

.1 uF

C170

.1 uF

M8 A0
M3 A1
M7 A2
N2 A3
N8 A4
N3 A5
N7 A6
P2 A7
P8 A8
P3 A9
M2 A10
P7 A11
R2 A12
R8 A13

L2 BA0
L3 BA1
L1 BA2

J8 CK
K8 CK#

K2 CKE
L8 CS#
F3 LDM
B3 UDM
K7 RAS#
L7 CAS#
K3 WE#

A
1

V
D

D
0

E
1

V
D

D
1

J9
V

D
D

2

M
9

V
D

D
3

R
1

V
D

D
4

J1
V

D
D

L

J2 VREF

R3 A14
R7 A15

A2NC0
K9 ODT

F1DQ6
G2DQ1
H7DQ2
G8DQ0
H1DQ4
H9DQ5
H3DQ3
F9DQ7
D1DQ12
C2DQ9
D7DQ10
D3DQ11
C8DQ8
D9DQ13
B9DQ15
B1DQ14

F7LDQS
E8LDQS#

B7UDQS
A8UDQS#

A9VDDQ0
C1VDDQ1
C3VDDQ2
C7VDDQ3
C9VDDQ4
E9VDDQ5
G1VDDQ6
G3VDDQ7
G7VDDQ8
G9VDDQ9

H
8

V
S

S
Q

9

H
2

V
S

S
Q

8

F8
V

S
S

Q
7

F2
V

S
S

Q
6

E
7

V
S

S
Q

5

D
8

V
S

S
Q

4

D
2

V
S

S
Q

3

B
8

V
S

S
Q

2

B
2

V
S

S
Q

1

A
7

V
S

S
Q

0

J7
V

S
S

D
L

P
9

V
S

S
4

N
1

V
S

S
3

J3
V

S
S

2

E
3

V
S

S
1

A
3

V
S

S
0

E2NC1

U19

DDR2_128MB_X16

C160

.1 uF

R68
1.50K

R69
1.50K

N10EMI_A14
T9EMI_A13
U11EMI_A12
T10EMI_A11
U13EMI_A10
P10EMI_A09
U9EMI_A08
N11EMI_A07
R9EMI_A06
R11EMI_A05
U10EMI_A04
T11EMI_A03
U14EMI_A02
U12EMI_A01
U15EMI_A00

N12EMI_BA2
T12EMI_BA1
T16EMI_BA0

U16EMI_CASN

P12EMI_CE0N

P9EMI_CE1N

T13EMI_CKE

L17EMI_CLK

L16EMI_CLKN

F17 EMI_D15

F13 EMI_D14

H17 EMI_D13

H13 EMI_D12

J14 EMI_D11

G14 EMI_D10

H15 EMI_D09

G16 EMI_D08

M17 EMI_D07

L14 EMI_D06

P17 EMI_D05

P13 EMI_D04

N14 EMI_D03

P15 EMI_D02

M13 EMI_D01

N16 EMI_D00

L15 EMI_DDR_OPEN_FB

K14 EMI_DDR_OPEN

F15 EMI_DQM1

M15 EMI_DQM0

K16 EMI_DQS0N

J16 EMI_DQS1N

J17 EMI_DQS1

K17 EMI_DQS0

T17 EMI_ODT1

R17 EMI_ODT0

R16EMI_RASN

K13EMI_VREF1

R14EMI_VREF0

T15EMI_WEN

U3-B

MX286_CPU_IND

C158

.1 uF

C177

.1 uF

C178

.1 uF

D6

CPU_1.8V

RAM_A[00:15]

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_BA0

RAM_BA1

RAM_BA2

RAM_CLK_P

RAM_CLK_M

RAM_CKE

RAM_CS#

RAM_DQM0

RAM_DQM1

RAM_RAS#

RAM_CAS#

RAM_WE#

CPU_1.8V

RAM_DQS0_P

RAM_DQS1_P

CPU_1.8V

RAM_ODT

RAM_D[00:15]

RAM_VREF

RAM_A14

CPU_1.8V

RAM_VREF

RAM_DQS0_M

RAM_DQS1_M

RAM_D07

RAM_D03

RAM_D06

RAM_D11

RAM_D14

RAM_D15

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_D14

RAM_D15

RAM_BA2

RAM_BA1

RAM_BA0

RAM_CAS#

RAM_RAS#

RAM_WE#

RAM_CKE

RAM_CLK_P

RAM_CLK_M

RAM_ODT

RAM_DQM1

RAM_DQM0

RAM_DQS1_P

RAM_DQS0_P

RAM_DQS1_M

RAM_DQS0_M

RAM_CS#

RAM_D00

RAM_D01

RAM_D02

RAM_D03

RAM_D04

RAM_D05

RAM_D06

RAM_D07

RAM_D08

RAM_D09

RAM_D10

RAM_D11

RAM_D12

RAM_D13
RAM_D00

RAM_D02

RAM_D01

RAM_D05

RAM_D04

RAM_D13

RAM_D08

RAM_D12

RAM_D10

RAM_D09

AUX_1.8V
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TS-4600  Ethe rne t  Swit ch

Ma y 20,  2014

B 9

Auto MDIX is  s upport e d

Pola rit y Corre ct ion a ls o s upport e d

2 Port s  with Ma g CT

3.3V Ra il =  20 mA

Curre nt  Dra in include s

1.8V Ra il =  80 mA

1.2V Ra il =  62 mA

Tota l 88E6020 100 Mbit

1.2V

10/100 Ethe rne t  4-Port  Swit ch

St ra ppe d for

RMII MAC mode

with 3.3V Le ve ls

Powe r up with no config

MDI a ddre s s  A4 de fa ult s  t o "1"

Port  1 LEDs

LEDs  ha ve  ca thode  t o GND

Port  0 LED

All Port  6 pins

ha ve  PU or PD bia s

Pull-downs  de fa ult  P6

to port  dis a ble d mode

Re quire s  Re s e t#  a s s e rt e d

for 10 ms  a ft e r powe r

50 MHz

NC on

MX283

MX283

3.3V 1.8V

25MHz

"0111" =  RMII MAC mode

Powe r Down mode

42 mA on 1.2V ra il

0 mA on othe r ra ils

About  8 ms  de la y

Pa ge  883 - bit  18 cont rols

ENET_CLK dire ct ion

Do Not

Popula t e

R94
51

R95
51

R96
51

R97
51

C110

.1 uF

R87
9.1K

We a k PU

a nd OD Output

Input

PHY 0

PHY 1

8 MHz ma x.

40
MDIO

39
MDC

58
ROW_0_LED/SMI_ADD4

59
ROW_1_LED/NO_CPU

60
ROW_2_LED

61
COL_0_LED

63
COL_1_LED

64
COL_2_LED

1
COL_3_LED

5
AVDD_PLL

50
P5_OUT_EN/PWR2.5V

53
P5_IN_D2/GPIO2

52
P5_IN_D3/GPIO3

44
P5_OUT_D3/MODE3

45
P5_OUT_D2/MODE2

46
P5_OUT_D1/MODE1

47
P5_OUT_D0/MODE0

49
P5_OUT_CLK

51
P5_IN_CLK

54
P5_IN_D1

55
P5_IN_D0

56
P5_IN_DV

34
VDD18_OUT

35
VDD18_IN

33
VDD_33

48
P5_VDDO

2
VDD_CORE_0

17
P6_COL/GPIO5

57
VDD_CORE_2

41
INT#

43
P5_CRS/GPIO0

42
P5_COL/GPIO1/FIBER

62
EE_VDDO

36
VDD_CORE_IN_OUT

37
RESET#

38
VSS

30
P6_IN_D0

4
XTAL_OUT

3
XTAL_IN

7
P0_RX_P

8
P0_RX_M

10
P0_TX_P

11
P0_TX_M

16
P1_RX_P

15
P1_RX_M

13
P1_TX_P

12
P1_TX_M

18
P6_CRS/GPIO4

19
P6_OUT_D3/MODE3

21
P6_OUT_D1/MODE1

22
P6_OUT_D0/MODE0

27
P6_IN_D3/GPIO7

26
P6_IN_CLK

24
P6_OUT_CLK

23
P6_VDDO

28
P6_IN_D2/GPIO6

29
P6_IN_D1

31
P6_IN_DV

32
VDD_CORE_1

6
I_REF

9
P0_AVDD

14
P1_AVDD

20
P6_OUT_D2/MODE2

25
P6_OUT_EN/PWR2.5V

65
GND_PAD

U12

88E6020_QFN64

R38
4.99K

C109

.1 uF

C108

.1 uF

C107

.1 uF

C159

.1 uF

C120

.1 uF

C116

.1 uF

C111

.1 uF

C106

.1 uF

C105

.1 uF

C121

.1 uF

R92
51

R93
51

C198

.1 uF

R90
51

R91
51

C197

.1 uF

C194

.1 uF

C193

.1 uF

1 8
RN2-A

3.3K

2 7
RN2-B

3.3K

3 6
RN2-C

3.3K

4 5
RN2-D

3.3K

1

8

RN1-A
3.3K

2

7

RN1-B
3.3K

3

6

RN1-C
3.3K

4

5

RN1-D
3.3K

E2ENET_CLK

J4 ENET0_COL

J3 ENET0_CRS

G4ENET0_MDC

H4ENET0_MDIO

F3 ENET0_RX_CLK

E4ENET0_RX_EN
J2 ENET0_RXD3

J1 ENET0_RXD2

H2ENET0_RXD1

H1ENET0_RXD0

E3 ENET0_TX_CLK

F4ENET0_TX_EN

G2 ENET0_TXD3

G1 ENET0_TXD2

F2ENET0_TXD1

F1ENET0_TXD0

U3-E

MX286_CPU_IND

2
D

1
CLK

6
CLR#

8
VCC

5
Q

4
GND

7
SET#

3
Q#

U4

NC7SZ74_US8

C162

.1 uF

R82

9.1K

R64

1.50K

R75

9.1K

C192

.1 uF

GND VCC

3

2

1

4

5

6

U13

NC7WZ14P6X_SC70C163

.1 uF

R27

221K

R112
20.5K

AUX_3.3V

AUX_1.8V

RXD0

RXD1

RXD2

RXD3 MDIO

MDC

LED_COL_1

LED_COL_0

PORT1_RX_P

PORT1_RX_M

PORT1_TX_P

PORT1_TX_M

ETH_SW_RESET#

PORT0_RX_P

PORT0_RX_M

PORT0_TX_P

PORT0_TX_M

RXD0

RXD1

RXD2

RXD3

ENET_CLK

RX_DV

TXD0

TXD1

TX_EN

PORT1_TX_P

PORT1_TX_M

PORT1_RX_P

PORT1_RX_M

SWITCH_INT#AUX_3.3V

LED_COL_3

MDIO

MDC

RXD0

RXD1

RX_DV

TXD0

TXD1

TX_EN

ENET_CLK

ENET_CLK

AUX_3.3V

AUX_3.3V

AUX_1.2V

AUX_3.3V

AUX_3.3V

AUX_1.8V

EN_1.2V_SINK FPGA_RESET#

FPGA_25MHZ

LED_ROW_0
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B 9

FPGA with 5K LUTs

SPI Bus

Off Bd.  LEDs

NAND Bus

from CPU

XUARTs

JTAG

DIO_20 is  la t che d

whe n OFF_BD_RESET#

is  de a s s e rt e d

0 =  SD Ca rd Boot

1 =  SPI Fla s h Boot

DIO_20, Re d a nd Gre e n LED

s igna ls  s ca n Ba s e  Bd.  ID

DIO_05 re turns  va lue s

DIO_09 is  s ome t ime s

a  Pus h s wit ch input

HARD_REBOOT#

output  mus t

Only drive n for SPI Boot

FPGA_RESET#  re quire s

s pe cia l FPGA thre s hold s e t

This  s igna l is  0-1.8V le ve ls

Pull-up a nd pull-down re s is tors

a re  6 t o 30K ohms

XP2-5 ha s :

9/12 blocks  of 1Kx18 Block RAM

12  18x18 Mult iplie rs

5K or 8K LUTS   2 PLLs

100 I/O with 144 pin pa cka ge

"ins t a nt  ON" =  a bout  1.5 mS

input  PLL clock =  10 MHz min

Powe r Supplie s  ca n be  s e que nce d in a ny orde r 

All I/O line s  a re  t ri-s t a t e d during powe r cycling

but  mus t  be  monotonic

Pa ge  37 of Da ta  She e t  (Hot  Socke t ing)

Off-Bd Ope n dra in

SD Ca rd LEDs

29
IO

57
IO

31
IO

37
IO

56
IO_CLK

52
IO

47
IO

80
JTAG_DIN

81
JTAG_CLK

82
JTAG_DOUT

79
JTAG_TMS

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

129
IO

130
IO

20
IO_INIT#

46
IO

102
IO

133
IO

35
IO

32
IO

30
IO_CLK

22
IO_CLK

43
IO

132
IO

40
IO

44
IO

101
IO

39
IO

28
IO_CLK

38
IO

27
IO

72
IO

54
IO

58
IO_CLK

7
IN_PROGRAM#

134
IO

131
IO

36
IO

61
IO_CLK

125
IO

65
IO

124
IO

123
IO

89
IO

114
IO_CLK

88
IO_CLK

110
IO

103
IO

5
IO

94
IO

119
IO_CLK

104
IO

91
IO

48
IO

45
IO

2
IO

98
IO

120
IO_CLK

122
IO

141
IO

142
IO

121
IO

90
IO

113
IO

1
IO

78
IO_CLK

87
IO_CLK

77
IO_CLK

115
IO

109
IO

137
IO

108
IO

92
IO

93
IO

18
IO

62
IO_CLK

66
IO

69
IO

13
OUT_CSSPIN

16
IO_CCLK 99

IO

21
IO_CLK

6
IO

100
IO

143
IO

55
IO

11
IN_CSSPIS

23
VCC_AUX1

60
VCC_AUX2

85
VCC_AUX3

117
VCC_AUX4

24
VCC_INT1

59
VCC_INT2

84
VCC_INT3

118
VCC_INT4

127
IO

19
IO

17
IO

15
IO

107
IO

116
IO_CLK

144
IO

74
IO

73
IO

70
IO

71
IO

8
IO_DONE

9
IN_CFG1

138
IO

10
IO

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

67
VCC_PLL_1

140
VCC_PLL_0

83
VCC_JTAG

53
IO

96
IP

50
IO

25
TOE

26
CFG0

112
VCCO_1

128
VCCO_0

95
VCCO_2

105
VCCO_2

76
VCCO_3

136
VCCO_0

U8

LATTICE_XP2_144_5K_LUT

R115
20.5K

1 8
RN3-A

3.3K

2 7
RN3-B

3.3K

3 6
RN3-C

3.3K

4 5
RN3-D

3.3K

AUX_3.3V

DIO_20

AUX_3.3V

FPGA_JTAG_DIN

FPGA_JTAG_TMS

FPGA_JTAG_DOUT

FPGA_JTAG_CLK

DIO_[00:53]

DIO_[00:53]

AUX_3.3V

AUX_3.3V

AUX_1.2V

NAND_WR#

UART1_RXD

OFF_BD_RESET#

UART0_RXD

UART1_TXD

SPI_CLK

SPI_CS#

SPI_MISO

SPI_MOSI

UART0_TXD

UART2_RXD

UART2_TXD

UART3_RXD

UART3_TXD

UART4_RXD

UART4_TXD

UART5_RXD

UART5_TXD

GREEN_LED#

NAND_ALE

NAND_CLE

NAND_CS0#

NAND_CS1#

NAND_D2

NAND_D5

NAND_RD#

NAND_RDY

CPU_RESET

NAND_D0

NAND_D1

NAND_D3

NAND_D4

NAND_D6

NAND_D7

DIO_00

DIO_01

DIO_02

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_15

DIO_16

DIO_17

DIO_18

DIO_19

DIO_20

DIO_21

DIO_22

DIO_23

DIO_24

DIO_25

DIO_26

DIO_27

DIO_28

DIO_29

DIO_30

DIO_31

DIO_32

DIO_33

DIO_34

DIO_35

DIO_36

DIO_37

DIO_38

DIO_39

DIO_40

DIO_41

DIO_42

DIO_43

DIO_44

DIO_45

DIO_46

DIO_47

DIO_48

DIO_49

DIO_50

DIO_51

DIO_52

EN_BATT_LOAD#

BOOT_STRAP_BIT0_3

BOOT_STRAP_BIT1

EN_USB_5V

FPGA_25MHZ

FPGA_RESET#

HARD_REBOOT#

RED_LED#

SD_ACT_LED#

SD0_FAULT_LED#

SD1_FAULT_LED#

FPGA_12MHZ

FPGA_SPARE
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6

Boot

3.3V

ETM off

TEST off

Boot  St ra p
Bia s  Re s .

Source

MSB LSB

0  0  1  0

1  0  0  1

SPI

SD Ca rd

0  0  0  0 USB

Aux. 3.3V Re g

GND Te s t  Point

AUX 3.3V

SPI Fla s h Boot

RC =  4 x e -6

Aux. 1.8V Re g
AUX 1.8V

AUX 1.2V Re g.

RC =  4 x e -6

De fa ult s

t o SD Ca rd

FPGA ca n force

RC =  4 x e -6

AUX 1.2V

or USB Boot

R84

9.1K

R85

9.1K

R86

9.1K

R83

9.1K

R77

9.1K

R79

9.1K

R78

9.1K

R76

9.1K

0.4V =  L

1.5V =  H

600 mV

3
VIN

1
GND

2
EN

4
SW

5
GND

6
FB

7
PAD

U6

REG_1A_RT8016_DFN6

L2

2.2uH

C72

10 uF C70

10 uF

C71

10 uF

FB3

220 ohm

R81
9.1K

R60
41.2K

C22

100 pF

R67

1.50K

R65

1.50K

0.4V =  L

1.5V =  H

600 mV

3
VIN

1
GND

2
EN

4
SW

5
GND

6
FB

7
PAD

U5

REG_1A_RT8016_DFN6

L1

2.2uH
C61

10 uF C64

10 uF

C69

10 uF

FB1

220 ohm

R113
20.5K

R61
41.2K

C23

100 pF

1 2

3D2

DIODE_BAV99-2_SOT23 R80
9.1K

C161

.1 uF

R114

20.5K

0.4V =  L

1.5V =  H

600 mV

3
VIN

1
GND

2
EN

4
SW

5
GND

6
FB

7
PAD

U7

REG_1A_RT8016_DFN6

L3

2.2uH

C74

10 uF C75

10 uF

C66

10 uF

FB4

220 ohm

R56
41.2K

C24

100 pF

R57
41.2K

D7

D4

R71

1.50K

G

S

D

2

6

1

Q3-A

G

S

D

5

3

4

Q3-B

R34
4.99K

LCD_D[00:23]

LCD_D00

LCD_D01

LCD_D02

LCD_D03

LCD_D04

LCD_D05

LCD_D06

CPU_3.3V LCD_PIX_CLK

AUX_3.3V

CPU_3.3V

CPU_3.3V_OK

LCD_D01

LCD_D00

AUX_1.8VAUX_PWR

CPU_3.3V_OK

CPU_3.3V CPU_3.3V_OK

AUX_1.2VAUX_PWR

EN_AUX_1.2V

5V

LITH_BATT

AUX_PWR

BOOT_STRAP_BIT1

LCD_D03

BOOT_STRAP_BIT0_3



Te chnologic Sys t e ms Da te

Tit le :

Re v: De s igne r She e t of

TS-4600  Boot  Fla s h,  FPGA Fla s h,  RTC

7B

Ma y 20,  2014

9

MX283 SPI Boot

SPI Boot  Fla s h

64 byt e s  of OTP

a nd FPGA Config Fla s h

FPGA Bypa s s  Ca psRTC a nd Te mp. Se ns or

BAT mus t  be  >  2.7V

for t e mp comp to work

GND gua rd ba nd

Te mp t a ke s  68 uA for 22 ms

Once  e ve ry 1 or 10 min.

Re s e t  Se que nce r

20 ms  de la y

Not  Popula t e d ?

1 CS#

5
DIN_DQ0

6
CLK

8
VCC

4
GND

7 HOLD# _DQ3

3 WP# _DQ2

2
DOUT_DQ1

U18

C100

.1 uF

C183

.1 uF

C182

.1 uF

C181

.1 uF

C180

.1 uF

C179

.1 uF

C169

.1 uF

C168

.1 uF

C167

.1 uF

C166

.1 uF

C164

.1 uF

C191

.1 uF

C190

.1 uF

C189

.1 uF

C188

.1 uF

C186

.1 uF

C184

.1 uF

R37
4.99K

R36
4.99K

X1X2

12
SCL

11
SDA

9
NC

15
NC

14
VCC

13
FREQ_OUT 7

BAT

8
GND

10
NC

6
NC

1

2

3

4

5

20

19

18

17

16

U15

ISL12020_DFN20

C195

.1 uF

C73

10 uF

2
VCC

3
GND

1
RESET#

U2

STM1001S-2.9V_SOT23

R35
4.99K

C206

.1 uF

C103

.1 uF

VCCGND

3

2

1

4

5

6

U14

NC7WZ14P6X_SC70

G

S

D

2

6

1

Q2-A

R45
240

R22

750

R28

221K

C205

.1 uF

C204

.1 uF

C203

.1 uF

C202

.1 uF

C201

.1 uF

C200

.1 uF

C199

.1 uF

1

2

5
VCC

4

3
GND

U10

NC7SZ02_SC70

R21
750

G

S

D

5

3

4

Q2-B

CPU_3.3VCPU_SPI_CLK

CPU_SPI_MOSI

CPU_SPI_MISO

SPI_FLASH_CS#

CPU_3.3V

AUX_3.3V

AUX_1.2V

AUX_3.3V

I2C_CLK

I2C_DAT

AUX_3.3V

V_BAT

CPU_3.3V

EN_AUX_1.2V

CPU_RESET#

AUX_1.2V

AUX_3.3V

HARD_REBOOT#

EN_1.2V_SINK

AUX_3.3V

CPU_3.3V

CPU_RESET
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B 9

SD LEDs

Ethe rne t  LED Buffe r

C122

.1 uF7
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

CN6

CONN_MICRO_SD

G

S

D

1

2

3

Q8

C124

.1 uF

R74

9.1K

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

CN7

CONN_MICRO_SD

C112

.1 uF

R116

20.5K

R117

20.5K

1

2 LED2

Gre e n

LED3

RED

LED4

RED

R46
240

R47
240

R48
240

R73

9.1K

R59
41.2K

19 OE

1 DIR

2 A1

3 A2

4 A3

5 A4

18B1

17
B2

16B3

15B4

6 A5

7 A6

8 A7

9
A8

14B5

13B6

12B7

11B8

20
VCC

10
GND

U11

74ACT245_TSSOP

SD0_CMD

SD0_D3

SD0_CMD

AUX_3.3V

SD1_CMD

SD1_CLK

SD1_CMD

AUX_3.3V

SD1_D0

SD1_D1

SD1_D2

SD1_D3

SD0_CLK

SD0_D0

SD0_D1

SD0_D2

EN_SD_PWR#

SD0_FAULT_LED#

SD1_FAULT_LED#

SD_POWER

SD_ACT_LED#

LED_ROW_0
5V

LED_COL_0

LED_COL_1

LED_COL_3

BUF0_ACT_LED

BUF1_ACT_LED

BUF1_SPEED_LED



Te chnologic Sys t e ms Da te

Tit le :

Re v: De s igne r She e t of9

TS-4600  100 pin Conne ctors

Ma y 20,  2014

B 9

Se ria l Port s

USB

SD Ca rd

SPI

I2C

CPU
JTAG

FPGA
JTAG

Ethe rne t

Da ta  Bus
FPGA DIO

Two 100-pin Off-boa rd Conne ctors

If Bus  is  not  ne e de d,  a ll Bus

s igna ls  ca n be  cha nge d to DIO

De vice s  conne ct e d t o t his  bus  mus t  ne ve r

drive  it  whe n BUS_CS#  is  de a s s e rt e d

(mus t  be  off within 30 nS of de a s s e rt ion)

De vice s  mus t  pull t he  BUS_WAIT#  line  low

if t he y ne e d more  t ha n 150 nS s t robe

"POWER" 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

Port s

NC
NC
NC

NC

3.3V ra il ca n s upply up

Off-Bd

NC

CPU JTAG

I2S

Curre nt  dra in is  a pproxima te ly 200 mA

OFF_BD_RESET#  is  a n Output

us e d t o re s e t  a ll pe riphe ra ls

or DIO

or DIO

or DIO

or DIO

Mus t  ha ve  10 nF Ca pa citor

ve ry ne a r CN2 a nd GND

for a ll "quie t " s igna ls

(be twe e n diff pa irs )

NC

REBOOT#  is  a n Input

us e d t o re boot  t he  CPU

Do not  drive  a ct ive  high

(us e  ope n dra in)

to 400 mA to ba s e  boa rd

2nd Ethe rne t  Port

ne a r CN2-20

Prima ry

16 bit

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

CONN_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

CONN_TYCO_100PIN_SBC

C101

.1 uF

C102

.1 uF

C196

.1 uF

C104

.1 uF

PORT1_RX_P

PORT1_RX_M

AUX_1.8V

PORT1_TX_P

PORT1_TX_M

BUF1_ACT_LED

BUF1_SPEED_LED

SYS_MCLK

AUD_CLK

AUD_FRM

AUD_TXD

AUD_RXD

USB_HOST_P

USB_HOST_M

USB_OTG_P

USB_OTG_M

5V

AUX_1.8V

DIO_[00:53]

5V

5V

SD1_D2

SD1_D3

SD1_CMD

SD_POWER

SD1_CLK

5V

SD1_D0

SD1_D1

V_BAT

DIO_[00:53]

AUX_3.3V

I2C_CLK

I2C_DAT

CPU_CORE

AUX_1.8V

CPU_JTAG_TCK

CPU_JTAG_TDI

CPU_JTAG_TDO

CPU_JTAG_TMS

SYS_MCLK

DEBUG_RXD

DEBUG_TXD

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_PIX_CLK

LCD_HSYNC

LCD_VSYNC

LCD_DE

LCD_D21

LCD_D22

LCD_D23

LCD_PWM

USB_OTG_ID

HARD_REBOOT#

CPU_3.3V

EN_LCD_POWER

DIO_15

AUX_1.8V

BUF0_ACT_LED

PORT0_RX_P

PORT0_RX_M

AUX_1.8V

PORT0_TX_P

PORT0_TX_M

DIO_[00:53]

FPGA_JTAG_TMS

FPGA_JTAG_CLK

FPGA_JTAG_DOUT

FPGA_JTAG_DIN

LITH_BATT

1V

UART1_RXD

OFF_BD_RESET#

UART0_RXD

UART1_TXD

DIO_16

SPI_CLK

SPI_CS#

SPI_MISO

SPI_MOSI

UART0_TXD

UART2_RXD

UART2_TXD

UART3_RXD

UART3_TXD

UART4_RXD

UART4_TXD

UART5_RXD

UART5_TXD

GREEN_LED#

CPU_PSWITCH

DIO_45

DIO_46

DIO_47

DIO_38

DIO_39

DIO_40

DIO_41

DIO_42

DIO_43

DIO_44

DIO_48

DIO_00

DIO_01

DIO_02

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_17

DIO_18 DIO_19

DIO_20

DIO_21

DIO_22

DIO_23

DIO_24

DIO_25

DIO_26

DIO_27

DIO_28

DIO_29

DIO_30

DIO_31

DIO_32

DIO_33

DIO_34

DIO_35

DIO_36

DIO_37

EN_USB_5V

RED_LED#

DIO_49

DIO_50 DIO_51

DIO_52

ADC_2

ADC_3

ADC_4

ADC_1

CPU_JTAG_TRST#

!
       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


