
8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

E E

D D

C C

B B

A A

100-0321002- B1
110-0321002- B1
120-0321002- B1
130-0321002- B1
140-0321002- B1
150-0321002- B1
160-0321002- B1
170-0321002- B1
180-0321002- B1
210-0321002- B1
220-0321002- B1
320-0321002- B1

Project Drawing Numbers:
     Raw PCB
     Gerber Files
     PCB Design Files
     Assembly Drawing
     Fab Drawing
     Schematic Drawing
     PCB Film
     Bill of Materials
     Schematic Design Files
     Functional Specification
     PCB Layout Guidelines
     Assembly Rework

1.

NOTES:

Cyclone V E Development Kit Board

DESCRIPTIONREV DATE PAGES

INITIAL REVISION A RELEASEA 2 Jul 2012 All

Power Monitor

Power 3 (1.1V,1.5V,3.3V FPGA)

29

26

27

PAGE DESCRIPTION

Ethernet PHY A & RJ-45

On-Board USB Blaster II

Cyclone V E Power

UART

Power 4 (Linear Regulator)

LPDDR2 SDRAM

DDR3 SDRAM

HSMC

Power 1 (DC IN, 3.3V MAIN, 12V MAIN)

Ethernet PHY B & RJ-45

Cyclone V E GND

User I/O and Connector

5

6

28

FPGA Package Top

PAGE DESCRIPTION

2

Cyclone V E Bank 5 & 6

Cyclone V E Configuration

Cyclone V E Bank 7 & 8

JTAG

Title, Notes, Block Diagram, Rev. History1

3

4

7

8

Cyclone V E Clocks9

PLL10

11

12

13

14

15

16

Flash, SRAM and EEPROM

17

5M2210 System Controller

18

19

20

21

22

23

24

25

Power Tree

Clock Tree

Cyclone V E Bank 3 & 4

Cyclone V E Decoupling

Power 2 (2.5V)

B All6 Nov 2012 REVISION B RELEASE

Title

Size Document Number Rev

Date: Sheet of

150-0321002- B1 (6XX-44161R) B1

Cyclone V E Development Kit Board

B

1 29Tuesday, November 27, 2012

Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia

Title

Size Document Number Rev

Date: Sheet of

150-0321002- B1 (6XX-44161R) B1

Cyclone V E Development Kit Board

B

1 29Tuesday, November 27, 2012

Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia

Title

Size Document Number Rev

Date: Sheet of

150-0321002- B1 (6XX-44161R) B1

Cyclone V E Development Kit Board

B

1 29Tuesday, November 27, 2012

Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

E E

D D

C C

B B

A A

FPGA Package Top View

Title

Size Document Number Rev

Date: Sheet of

150-0321002- B1 (6XX-44161R) B1

Cyclone V E Development Kit Board

B

2 29Thursday, November 15, 2012

Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia

Title

Size Document Number Rev

Date: Sheet of

150-0321002- B1 (6XX-44161R) B1

Cyclone V E Development Kit Board

B

2 29Thursday, November 15, 2012

Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia

Title

Size Document Number Rev

Date: Sheet of

150-0321002- B1 (6XX-44161R) B1

Cyclone V E Development Kit Board

B

2 29Thursday, November 15, 2012

Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

E E

D D

C C

B B

A A

Title

Size Document Number Rev

Date: Sheet of

150-0321002- B1 (6XX-44161R) B1

Cyclone V E Development Kit Board

B

3 29Thursday, November 15, 2012

Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia

Title

Size Document Number Rev

Date: Sheet of

150-0321002- B1 (6XX-44161R) B1

Cyclone V E Development Kit Board

B

3 29Thursday, November 15, 2012

Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia

Title

Size Document Number Rev

Date: Sheet of

150-0321002- B1 (6XX-44161R) B1

Cyclone V E Development Kit Board

B

3 29Thursday, November 15, 2012

Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

E E

D D

C C

B B

A A

Title

Size Document Number Rev

Date: Sheet of

150-0321002- B1 (6XX-44161R) B1

Cyclone V E Development Kit Board

B

4 29Thursday, November 15, 2012

Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia

Title

Size Document Number Rev

Date: Sheet of

150-0321002- B1 (6XX-44161R) B1

Cyclone V E Development Kit Board

B

4 29Thursday, November 15, 2012

Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia

Title

Size Document Number Rev

Date: Sheet of

150-0321002- B1 (6XX-44161R) B1

Cyclone V E Development Kit Board

B

4 29Thursday, November 15, 2012

Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

E E

D D

C C

B B

A A

Cyclone V E Bank 3 and Bank 4

EEPROM Interface

UART Interface

LCD DISPLAY INTERFACE

HSMC Interface

LED Interface

( VCCIO = 3.3V )

( VCCIO = 2.5V )

( VCCIO = 2.5V )

DIP SWITCH INTERFACE

PUSH BUTTON INTERFACE
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USER_PB2
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HSMC_D2
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USB_UART_GPIO2

USB_UART_RSTn

USB_UART_SUSPENDn
USB_UART_SUSPEND

RESERVED
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HSMC_RX_D_P3
HSMC_RX_D_N3

HSMC_RX_D_P4
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DIFFIO_TX_B8P/DQ1B
AF7
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DIFFIO_TX_B21P/DQ3B
AJ3

DIFFIO_TX_B28P
AJ7

DIFFIO_TX_B29N/DQ4B
AK8DIFFIO_TX_B29P/DQ4B
AJ8

DIFFIO_TX_B32N/DQ4B
AG9DIFFIO_TX_B32P/DQ4B
AF9

DIFFIO_TX_B33N
AJ9DIFFIO_TX_B33P/DQ5B
AH9

DIFFIO_TX_B36N/DQ5B
AK11DIFFIO_TX_B36P
AK10

DIFFIO_TX_B40N/DQ5B
AK12DIFFIO_TX_B40P/DQ5B
AJ12

DIFFIO_TX_B9P/DQ2B
AA9

DIFFIO_TX_B12N/DQ2B
AG8DIFFIO_TX_B12P
AF8

DIFFIO_TX_B13N/DQ2B
AB8DIFFIO_TX_B13P/DQ2B
AA8

DIFFIO_TX_B16N/DQ2B
AH7DIFFIO_TX_B16P/DQ2B
AG7

DIFFIO_TX_B17N
AF10DIFFIO_TX_B17P/DQ3B
AE10

DIFFIO_TX_B20N/DQ3B
AJ2DIFFIO_TX_B20P
AJ1

DIFFIO_TX_B21N/DQ3B
AK3DIFFIO_RX_B22P/DQ3B

AE12

DIFFIO_RX_B14N/DQ2B
AH5

DIFFIO_RX_B18N/DQ3B
AD13

DIFFIO_RX_B11P/DQS2B
T9

DIFFIO_RX_B15P
T10

DIFFIO_RX_B35N/DQSN5B
AA14

DIFFIO_RX_B26P/DQ4B
AF13

DIFFIO_RX_B30N/DQ4B
AG11

DIFFIO_RX_B23P
AB12

DIFFIO_RX_B38N/DQ5B
AG14

DIFFIO_RX_B27N/DQSN4B
AA13

DIFFIO_RX_B10N/DQ2B
AH6

DIFFIO_RX_B26N/DQ4B
AG12

DIFFIO_RX_B15N
U9

DIFFIO_RX_B18P/DQ3B
AD12

DIFFIO_RX_B34N/DQ5B
AJ10

DIFFIO_RX_B22N/DQ3B
AE13

DIFFIO_RX_B23N
AB13

DIFFIO_RX_B38P/DQ5B
AG13

DIFFIO_RX_B27P/DQS4B
Y12

DIFFIO_RX_B19P/DQS3B
V12

DIFFIO_RX_B35P/DQS5B
Y13

DIFFIO_RX_B19N/DQSN3B
W12

DIFFIO_RX_B10P/DQ2B
AG6

DIFFIO_RX_B14P/DQ2B
AH4

DIFFIO_RX_B30P/DQ4B
AF11

DIFFIO_RX_B11N/DQSN2B
U8

DIFFIO_RX_B34P/DQ5B
AH10

DIFFIO_TX_B24N/DQ3B
AJ5DIFFIO_TX_B24P/DQ3B
AJ4

DIFFIO_TX_B25N
AK6

DIFFIO_TX_B25P/DQ4B
AK5

DIFFIO_TX_B28N/DQ4B
AK7

R1 100R1 100

Bank 4A

CYCLONE V E BANK 4

5CEFA7F31

U1B

Bank 4A

CYCLONE V E BANK 4

5CEFA7F31

U1B

RZQ_0/DIFFIO_TX_B41N
AK13

DIFFIO_RX_B42N/DQ6B
AF15

DIFFIO_TX_B41P/DQ6B
AJ14

DIFFIO_RX_B42P/DQ6B
AE16

DIFFIO_RX_B43N/DQSN6B
AA16

DIFFIO_TX_B44N/DQ6B
AH15

DIFFIO_RX_B43P/DQS6B
Y16

DIFFIO_TX_B44P
AH14

DIFFIO_TX_B45N/DQ6B
AK15DIFFIO_RX_B46N/DQ6B

AE17
DIFFIO_TX_B45P/DQ6B

AJ15DIFFIO_RX_B46P/DQ6B
AD17

DIFFIO_TX_B48N/DQ6B
AF14DIFFIO_TX_B48P/DQ6B
AE15

DIFFIO_TX_B49N
AH17

DIFFIO_RX_B50N/DQ7B
AK17

DIFFIO_TX_B49P/DQ7B
AG17

DIFFIO_RX_B50P/DQ7B
AK16

DIFFIO_RX_B51N/DQSN7B
Y18

DIFFIO_TX_B52N/DQ7B
AJ18

DIFFIO_RX_B51P/DQS7B
Y17

DIFFIO_TX_B52P
AJ17

DIFFIO_TX_B53N/DQ7B
AK18

DIFFIO_RX_B54N/DQ7B
AG16

DIFFIO_TX_B53P/DQ7B
AJ19

DIFFIO_RX_B54P/DQ7B
AF16

DIFFIO_TX_B56N/DQ7B
AH20DIFFIO_TX_B56P/DQ7B
AH19

DIFFIO_TX_B57N
AK20

DIFFIO_RX_B58N/DQ8B
AE18

DIFFIO_TX_B57P/DQ8B
AJ20

DIFFIO_RX_B58P/DQ8B
AD18

DIFFIO_RX_B59N/DQSN8B
AA20

DIFFIO_TX_B60N/DQ8B
AK22DIFFIO_TX_B60P
AK21

DIFFIO_TX_B61N/DQ8B
AJ22DIFFIO_TX_B61P/DQ8B
AH21

DIFFIO_TX_B64N/DQ8B
AK23DIFFIO_TX_B64P/DQ8B
AJ23

DIFFIO_TX_B65N
AJ24DIFFIO_TX_B65P/DQ9B
AH24
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AK25DIFFIO_TX_B68P
AJ25

DIFFIO_TX_B69N/DQ9B
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DIFFIO_TX_B73N
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DIFFIO_TX_B77N/DQ10B
AF23DIFFIO_TX_B77P/DQ10B
AE22

DIFFIO_TX_B80N/DQ10B
AH22DIFFIO_TX_B80P/DQ10B
AG23

DIFFIO_RX_B79N
AC22

DIFFIO_RX_B78P/DQ10B
AF21

DIFFIO_RX_B74N/DQ10B
AG21 DIFFIO_RX_B74P/DQ10B
AF20

DIFFIO_RX_B66N/DQ9B
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DIFFIO_RX_B71N
AB21

DIFFIO_RX_B70N/DQ9B
AE20
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DIFFIO_RX_B71P
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AG22
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DIFFIO_RX_B67N/DQSN9B
AC19



8

8

7

7

6

6

5

5

4

4

3

3

2

2

1

1

E E

D D

C C

B B

A A

Cyclone V E Bank 5 and Bank 6

LPDDR2 Interface

USB Blaster II Interface

Ethernet PHY A Interface

Ethernet PHY B Interface

DEBUG HEADER INTERFACE

( VCCIO = 2.5V )

( VCCIO = 1.2V )

( VCCIO = 1.2V )
1.2V_RZQ USB_CLK

USB_RESETn
USB_OEn
USB_RDn
USB_WRn
FX2_RESETn
ENETA_RX_D0
ENETA_RX_D1
ENETA_RX_D2
ENETA_RX_D3

ENETA_RX_ER
ENETA_RX_DV

ENETA_RX_CRS
ENETA_RX_COL

USB_SDA
USB_SCL

USB_DATA0
USB_DATA1
USB_DATA2
USB_DATA3
USB_DATA4
USB_DATA5
USB_DATA6
USB_DATA7
USB_ADDR0
USB_ADDR1
USB_FULL
USB_EMPTY
ENETA_TX_D0

ENETA_TX_D2
ENETA_TX_D3

ENETA_TX_D1

ENETA_GTX_CLK
ENETA_TX_CLK
ENETA_TX_EN
ENETA_TX_ER

HEADER_N3
HEADER_P3

HEADER_P4
HEADER_N4
HEADER_P5
HEADER_N5

ENETB_TX_D1
ENETB_TX_D2
ENETB_TX_D3
ENETB_GTX_CLK

ENETB_TX_D0

ENETB_TX_CLK
ENETB_TX_EN
ENETB_TX_ER

ENETA_MDIO

ENETA_MDC

ENETB_MDC

ENETA_INTn
ENETA_RESETn

HEADER_P0
HEADER_N0
HEADER_P1
HEADER_N1
HEADER_P2
HEADER_N2

ENETB_RX_D0
ENETB_RX_D1
ENETB_RX_D2
ENETB_RX_D3

ENETB_RX_DV
ENETB_RX_ER
ENETB_RX_CRS
ENETB_RX_COL

ENETB_MDIO

ENETB_INTn
ENETB_RESETn

LPDDR2_DM0

LPDDR2_DM1

LPDDR2_DQ0
LPDDR2_DQ1

LPDDR2_DQ3

LPDDR2_DQ6

LPDDR2_DQ8

LPDDR2_DQ9
LPDDR2_DQ11

LPDDR2_DQ12

LPDDR2_DQ13

LPDDR2_CA2

LPDDR2_CA3

LPDDR2_CA5

LPDDR2_CA6

LPDDR2_DQS0
LPDDR2_DQSn0

LPDDR2_DQS1
LPDDR2_DQSn1

LPDDR2_DQ4

LPDDR2_DQ5
LPDDR2_DQ7

LPDDR2_DQ2

LPDDR2_DQ10

LPDDR2_DQ14
LPDDR2_DQ15

LPDDR2_CKE

LPDDR2_CSn
LPDDR2_CA1
LPDDR2_CA7

LPDDR2_CA8

LPDDR2_CA9

LPDDR2_CK
LPDDR2_CKn

USB_DATA[7:0]
19

USB_SDA 19

USB_ADDR[1:0]
19

USB_CLK 15,19
USB_RESETn 19
USB_OEn 19
USB_RDn 19
USB_WRn 19
FX2_RESETn 19

USB_SCL 19

USB_FULL 19
USB_EMPTY 19

ENETB_RX_D[3:0]
18

ENETB_TX_D[3:0]
18

ENETB_GTX_CLK 18

ENETB_TX_EN 18
ENETB_TX_ER 18

ENETB_TX_CLK 18

ENETB_RX_DV 18
ENETB_RX_ER 18
ENETB_RX_CRS 18
ENETB_RX_COL 18

ENETB_MDC 18
ENETB_INTn 18
ENETB_RESETn 18

ENETB_MDIO 18

ENETA_RX_D[3:0]
17

ENETA_TX_D[3:0]
17

ENETA_GTX_CLK 17

ENETA_TX_EN 17
ENETA_TX_ER 17

ENETA_TX_CLK 17

ENETA_RX_DV 17
ENETA_RX_ER 17
ENETA_RX_CRS 17
ENETA_RX_COL 17

ENETA_MDC 17
ENETA_INTn 17
ENETA_RESETn 17

ENETA_MDIO 17

HEADER_P[5:0]
21

HEADER_N[5:0]
21

LPDDR2_DQS[1:0]
13

LPDDR2_DQSn[1:0]
13

LPDDR2_DQ[15:0]
13

LPDDR2_CA[9:0]
13,9

LPDDR2_DM[1:0]
13

LPDDR2_CKE 13
LPDDR2_CK 13
LPDDR2_CKn 13
LPDDR2_CSn 13
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CYCLONE V E BANK 5

Bank 5A

Bank 5B

5CEFA7F31

U1C

CYCLONE V E BANK 5

Bank 5A

Bank 5B

5CEFA7F31

U1C

RZQ_1/DIFFIO_TX/DQ1R
AD23

DIFFIO_RX_R4P/DQ1R
Y25

DIFFIO_RX_R4N/DQ1R
Y26

DIFFIO_TX_R18N/DQ3R
AJ29

DIFFIO_RX_R19P/DQ3R
AA28

DIFFIO_TX_R20P/DQ3R
AH29

DIFFIO_RX_R19N/DQ3R
Y28

DIFFIO_TX_R20N/DQ3R
AG29

DIFFIO_RX_R21P/DQS3R
V26

DIFFIO_TX_R22P
AJ30

DIFFIO_RX_R21N/DQSN3R
U26

DIFFIO_TX_R22N/DQ3R
AH30

DIFFIO_RX_R23P/DQ3R
AE30

DIFFIO_TX_R24P/DQ3R
AG28

DIFFIO_RX_R23N/DQ3R
AD30

DIFFIO_TX_R24N
AF28

DIFFIO_TX_R26P/DQ4R
AF29

DIFFIO_TX_R26N/DQ4R
AF30DIFFIO_RX_R27P/DQ4R

V27

DIFFIO_TX_R28P/DQ4R
AE28DIFFIO_RX_R27N/DQ4R

W28

DIFFIO_TX_R28N/DQ4R
AD28DIFFIO_RX_R29P/DQS4R

U27

DIFFIO_TX_R30P
AD29DIFFIO_RX_R29N/DQSN4R

U28

DIFFIO_TX_R30N/DQ4R
AC29DIFFIO_RX_R31P/DQ4R

AA29

DIFFIO_TX_R32P/DQ4R
AB27DIFFIO_RX_R31N/DQ4R

AA30

DIFFIO_TX_R32N
AB28

DIFFIO_TX_R34P/DQ5R
AB29

DIFFIO_TX_R34N/DQ5R
AC30

DIFFIO_RX_R35P/DQ5R
T28

DIFFIO_RX_R35N/DQ5R
T29

DIFFIO_RX_R37P/DQS5R
T25

DIFFIO_TX_R38P
V29DIFFIO_RX_R37N/DQSN5R

R26

DIFFIO_TX_R38N/DQ5R
W29DIFFIO_RX_R39P/DQ5R

T30

DIFFIO_TX_R40P/DQ5R
U29DIFFIO_RX_R39N/DQ5R

R30

DIFFIO_TX_R40N
V30

DIFFIO_TX_R7P/DQ1R
AC26

DIFFIO_RX_R8P/DQ1R
Y22

DIFFIO_TX_R7N
AC27

DIFFIO_RX_R8N/DQ1R
AA23

DIFFIO_RX_R9P
AA24

DIFFIO_TX_R10P/DQ2R
AE23

DIFFIO_RX_R9N
AA25

DIFFIO_TX_R10N/DQ2R
AF24

DIFFIO_RX_R11P/DQ2R
AE27

DIFFIO_TX_R12P/DQ2R
AE25

DIFFIO_RX_R11N/DQ2R
AD27

DIFFIO_TX_R12N/DQ2R
AE26

DIFFIO_RX_R13P/DQS2R
V21

DIFFIO_TX_R14P
AF25

DIFFIO_RX_R13N/DQSN2R
V22

DIFFIO_TX_R14N/DQ2R
AF26

DIFFIO_RX_R15P/DQ2R
Y27

DIFFIO_TX_R16P/DQ2R
AH27

DIFFIO_RX_R15N/DQ2R
W27

DIFFIO_TX_R16N
AG27

DIFFIO_RX_R17P
V24

DIFFIO_TX_R18P/DQ3R
AJ28

DIFFIO_RX_R17N
V25

CYCLONE V E BANK 6

Bank 6A

5CEFA7F31

U1D

CYCLONE V E BANK 6

Bank 6A

5CEFA7F31

U1D

DIFFIO_TX_R60N/DQ8R
H30DIFFIO_RX_R61P/DQS8R

N22

DIFFIO_TX_R62P
H27DIFFIO_RX_R61N/DQSN8R

M23

DIFFIO_TX_R62N/DQ8R
G26DIFFIO_RX_R63P/DQ8R

F25

DIFFIO_TX_R64P/DQ8R
F30DIFFIO_RX_R63N/DQ8R

F26

DIFFIO_TX_R64N
E30DIFFIO_RX_R65P

R20

DIFFIO_TX_R66P/DQ9R
G29DIFFIO_RX_R65N

T21

DIFFIO_TX_R66N/DQ9R
F29DIFFIO_RX_R67P/DQ9R

L23

DIFFIO_TX_R68P/DQ9R
D30DIFFIO_RX_R67N/DQ9R

L24

DIFFIO_TX_R68N/DQ9R
C30DIFFIO_RX_R69P/DQS9R

N21

DIFFIO_TX_R70P
F28DIFFIO_RX_R69N/DQSN9R

M22

DIFFIO_TX_R70N/DQ9R
E28DIFFIO_RX_R71P/DQ9R

K21

DIFFIO_TX_R72P/DQ9R
C29DIFFIO_RX_R71N/DQ9R

K22

DIFFIO_TX_R72N
B29DIFFIO_RX_R73P

M21

DIFFIO_TX_R74P/DQ10R
B28DIFFIO_RX_R73N

L21

DIFFIO_TX_R74N/DQ10R
A29DIFFIO_RX_R75P/DQ10R

H25

DIFFIO_TX_R76P/DQ10R
D28DIFFIO_RX_R75N/DQ10R

H26

DIFFIO_TX_R76N/DQ10R
D29DIFFIO_RX_R77P/DQS10R

P20

DIFFIO_TX_R78P
E27DIFFIO_RX_R77N/DQSN10R

N20

DIFFIO_TX_R78N/DQ10R
D27DIFFIO_RX_R79P/DQ10R

J22

DIFFIO_TX_R80P/DQ10R
H24DIFFIO_RX_R79N/DQ10R

J23

DIFFIO_TX_R80N
J25

DIFFIO_TX_R42P/DQ6R
P28

DIFFIO_TX_R42N/DQ6R
N29DIFFIO_RX_R43P/DQ6R

P29

DIFFIO_RX_R43N/DQ6R
P30

DIFFIO_RX_R45P/DQS6R
P25

DIFFIO_TX_R46P
L28

DIFFIO_RX_R45N/DQSN6R
R25

DIFFIO_TX_R46N/DQ6R
K28

DIFFIO_RX_R47P/DQ6R
R27

DIFFIO_TX_R48P/DQ6R
M27

DIFFIO_RX_R47N/DQ6R
R28

DIFFIO_TX_R48N
M28

DIFFIO_TX_R50P/DQ7R
K25

DIFFIO_TX_R50N/DQ7R
K26DIFFIO_RX_R51P/DQ7R

N26

DIFFIO_TX_R52P/DQ7R
L29DIFFIO_RX_R51N/DQ7R

N27

DIFFIO_TX_R52N/DQ7R
L30DIFFIO_RX_R53P/DQS7R

N24

DIFFIO_TX_R54P
K30DIFFIO_RX_R53N/DQSN7R

N25

DIFFIO_TX_R54N/DQ7R
J30DIFFIO_RX_R55P/DQ7R

L25

DIFFIO_TX_R56P/DQ7R
G27DIFFIO_RX_R55N/DQ7R

L26

DIFFIO_TX_R56N
G28DIFFIO_RX_R57P

R21

DIFFIO_TX_R58P/DQ8R
J28DIFFIO_RX_R57N

R22

DIFFIO_TX_R58N/DQ8R
J29DIFFIO_RX_R59P/DQ8R

K27

DIFFIO_TX_R60P/DQ8R
H29DIFFIO_RX_R59N/DQ8R

J27

R2 240R2 240
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Cyclone V E Bank 7 and Bank 8
DDR3 Interface

Flash and SSRAM Interface

MAX V System Controller Interface

DEBUG HEADER INTERFACE

( VCCIO = 2.5V )( VCCIO = 1.5V )

DDR3_A0

DDR3_A1

DDR3_A2
DDR3_A3

DDR3_A4

DDR3_A5

DDR3_A6

DDR3_A7

DDR3_A9

DDR3_A10

DDR3_A11

DDR3_A12

DDR3_A13

DDR3_BA1

DDR3_BA2

DDR3_CASn

DDR3_CLK_P
DDR3_CLK_N

DDR3_CKE

DDR3_DM0

DDR3_DM1

DDR3_DM2

DDR3_DM3

DDR3_DQ0
DDR3_DQ1

DDR3_DQ2

DDR3_DQ3

DDR3_DQ4 DDR3_DQ5

DDR3_DQ6

DDR3_DQ7

DDR3_DQ8

DDR3_DQ9
DDR3_DQ10

DDR3_DQ11

DDR3_DQ12

DDR3_DQ13
DDR3_DQ14 DDR3_DQ15

DDR3_DQ16

DDR3_DQ17
DDR3_DQ18

DDR3_DQ19

DDR3_DQ20
DDR3_DQ21
DDR3_DQ22

DDR3_DQ23

DDR3_DQ24

DDR3_DQ25

DDR3_DQ26

DDR3_DQ27

DDR3_DQ28
DDR3_DQ29
DDR3_DQ30

DDR3_DQ31

DDR3_DQS_P0
DDR3_DQS_N0

DDR3_DQS_P1
DDR3_DQS_N1

DDR3_DQS_P2
DDR3_DQS_N2

DDR3_DQS_P3
DDR3_DQS_N3

DDR3_RASn

DDR3_WEn

DDR3_RESETn

1.5V_RZQ

HEADER_D0
HEADER_D1
HEADER_D2

HEADER_D3
HEADER_D4
HEADER_D5
HEADER_D6
HEADER_D7

FSM_D0

FSM_D14
FSM_D15

FSM_D2
FSM_D3

FSM_D1

FSM_D4
FSM_D5
FSM_D6
FSM_D7
FSM_D8
FSM_D9
FSM_D10
FSM_D11
FSM_D12
FSM_D13

FSM_A10
FSM_A11
FSM_A12
FSM_A13
FSM_A14
FSM_A15
FSM_A16
FSM_A17
FSM_A18
FSM_A19
FSM_A20

FSM_A2
FSM_A3
FSM_A4
FSM_A5
FSM_A6
FSM_A7
FSM_A8
FSM_A9

FSM_A1

FSM_A21
FSM_A22
FSM_A23
FSM_A24
FSM_A25

FLASH_RDYBSYn

FLASH_RESETn
FLASH_WEn

FLASH_CEn
FLASH_OEn

FLASH_CLK
FLASH_ADVn
MAX5_BEn0
MAX5_BEn1
MAX5_BEn2
MAX5_BEn3
MAX5_CSn
MAX5_CLK
MAX5_OEn
MAX5_WEn

SRAM_BWan

SRAM_CEn
SRAM_WEn
SRAM_OEn
SRAM_ADSCn

SRAM_BWbn

SRAM_CLK
SRAM_ADSPn
SRAM_ADVn
SRAM_ZZ

FSM_A26

RESERVED0
RESERVED1

RESERVED3
RESERVED2

DDR3_DQS_P[3:0]
12

DDR3_DQS_N[3:0]
12

DDR3_DQ[31:0]
12

DDR3_CKE 12
DDR3_CLK_P 12
DDR3_CLK_N 12
DDR3_WEn 12
DDR3_RASn 12
DDR3_CASn 12
DDR3_RESETn 12

DDR3_A[13:0]
12,9

DDR3_BA[2:1]
12

DDR3_DM[3:0]
12

FSM_D[15:0]
14,15

FSM_A[26:1]
14,15

SRAM_BWan 14
SRAM_BWbn 14
SRAM_CEn 14
SRAM_ADSCn 14
SRAM_ADSPn 14
SRAM_ADVn 14
SRAM_CLK 14
SRAM_ZZ 14
SRAM_OEn 14

FLASH_CLK 14,15
FLASH_RESETn 14,15
FLASH_OEn 14,15
FLASH_WEn 14,15
FLASH_ADVn 14,15
FLASH_CEn 14,15

SRAM_WEn 14

FLASH_RDYBSYn 14,15

MAX5_BEn[3:0]
15

MAX5_CLK 15
MAX5_CSn 15
MAX5_OEn 15
MAX5_WEn 15

HEADER_D[7:0]
21

RESERVED[3:0]
15
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R3 100R3 100

CYCLONE V E BANK 8

Bank 8A

5CEFA7F31

U1F

CYCLONE V E BANK 8

Bank 8A

5CEFA7F31

U1F

DIFFIO_RX_T63P/DQ8T
L11

DIFFIO_TX_T64P/DQ8T
J9DIFFIO_RX_T63N/DQ8T

K11

DIFFIO_TX_T64N
H9DIFFIO_RX_T65P

P12

DIFFIO_TX_T66P/DQ9T
G9DIFFIO_RX_T65N

N12

DIFFIO_TX_T66N/DQ9T
F8DIFFIO_RX_T67P/DQ9T

H12

DIFFIO_TX_T68P/DQ9T
E8DIFFIO_RX_T67N/DQ9T

G12

DIFFIO_TX_T68N/DQ9T
D8DIFFIO_RX_T69P/DQS9T

K13

DIFFIO_TX_T70P
A3DIFFIO_RX_T69N/DQSN9T

J13

DIFFIO_TX_T70N/DQ9T
A2DIFFIO_RX_T71P/DQ9T

P10

DIFFIO_TX_T72P/DQ9T
D7DIFFIO_RX_T71N/DQ9T

N11

DIFFIO_TX_T72N
D6DIFFIO_RX_T73P

R12

DIFFIO_TX_T74P/DQ10T
E7DIFFIO_RX_T73N

R11

DIFFIO_TX_T74N/DQ10T
E6DIFFIO_RX_T75P/DQ10T

K12

DIFFIO_TX_T76P/DQ10T
K10DIFFIO_RX_T75N/DQ10T

J12

DIFFIO_TX_T76N/DQ10T
J10DIFFIO_RX_T77P/DQS10T

N10

DIFFIO_TX_T78P
G6DIFFIO_RX_T77N/DQSN10T

N9

DIFFIO_TX_T78N/DQ10T
F6DIFFIO_RX_T79P/DQ10T

M12

DIFFIO_TX_T80P/DQ10T
G8DIFFIO_RX_T79N/DQ10T

M11

DIFFIO_TX_T80N
G7

DIFFIO_TX_T42P/DQ6T
B11

DIFFIO_TX_T42N/DQ6T
A11DIFFIO_RX_T43P/DQ6T

F16

DIFFIO_RX_T43N/DQ6T
E16

DIFFIO_RX_T45P/DQS6T
M9

DIFFIO_TX_T46P
D9

DIFFIO_RX_T45N/DQSN6T
M8

DIFFIO_TX_T46N/DQ6T
C10

DIFFIO_RX_T47P/DQ6T
F15

DIFFIO_TX_T48P/DQ6T
A10

DIFFIO_RX_T47N/DQ6T
E15

DIFFIO_TX_T48N
A9

DIFFIO_TX_T50P/DQ7T
C9

DIFFIO_TX_T50N/DQ7T
B8DIFFIO_RX_T51P/DQ7T

E12

DIFFIO_TX_T52P/DQ7T
B7DIFFIO_RX_T51N/DQ7T

D13

DIFFIO_TX_T52N/DQ7T
A8DIFFIO_RX_T53P/DQS7T

J15

DIFFIO_TX_T54P
B6DIFFIO_RX_T53N/DQSN7T

H15

DIFFIO_TX_T54N/DQ7T
A6DIFFIO_RX_T55P/DQ7T

E11

DIFFIO_TX_T56P/DQ7T
C7DIFFIO_RX_T55N/DQ7T

D10

DIFFIO_TX_T56N
C6DIFFIO_RX_T57P

L10

DIFFIO_TX_T58P/DQ8T
F13DIFFIO_RX_T57N

L9

DIFFIO_TX_T58N/DQ8T
E13DIFFIO_RX_T59P/DQ8T

G14

DIFFIO_TX_T60P/DQ8T
A5DIFFIO_RX_T59N/DQ8T

F14

DIFFIO_TX_T60N/DQ8T
A4DIFFIO_RX_T61P/DQS8T

J14

DIFFIO_TX_T62P
J7DIFFIO_RX_T61N/DQSN8T

H14

DIFFIO_TX_T62N/DQ8T
H7

CYCLONE V E BANK 7

Bank 7A

5CEFA7F31

U1E

CYCLONE V E BANK 7

Bank 7A

5CEFA7F31

U1E

DIFFIO_RX_T17N
E20

DIFFIO_TX_T18N/DQ3T
B24

DIFFIO_RX_T19P/DQ3T
F19

DIFFIO_TX_T20P/DQ3T
B23

DIFFIO_RX_T19N/DQ3T
E18

DIFFIO_TX_T20N/DQ3T
A23

DIFFIO_RX_T21P/DQS3T
L18

DIFFIO_TX_T22P
B22

DIFFIO_RX_T21N/DQSN3T
K18

DIFFIO_TX_T22N/DQ3T
B21

DIFFIO_RX_T23P/DQ3T
D19

DIFFIO_TX_T24P/DQ3T
A21

DIFFIO_RX_T23N/DQ3T
D18

DIFFIO_TX_T24N
A20

DIFFIO_TX_T26P/DQ4T
B19

DIFFIO_TX_T26N/DQ4T
A19DIFFIO_RX_T27P/DQ4T

G18

DIFFIO_TX_T28P/DQ4T
B18DIFFIO_RX_T27N/DQ4T

F18

DIFFIO_TX_T28N/DQ4T
A18DIFFIO_RX_T29P/DQS4T

K16

DIFFIO_TX_T30P
D14DIFFIO_RX_T29N/DQSN4T

L16

DIFFIO_TX_T30N/DQ4T
C14DIFFIO_RX_T31P/DQ4T

C17

DIFFIO_TX_T32P/DQ4T
A16DIFFIO_RX_T31N/DQ4T

B17

DIFFIO_TX_T32N
A15

DIFFIO_TX_T34P/DQ5T
B14

DIFFIO_TX_T34N/DQ5T
A14

DIFFIO_RX_T35P/DQ5T
E17

DIFFIO_TX_T36P/DQ5T
D12

DIFFIO_RX_T35N/DQ5T
D17

DIFFIO_TX_T36N/DQ5T
C12

DIFFIO_RX_T37P/DQS5T
K17

DIFFIO_TX_T38P
B13

DIFFIO_RX_T37N/DQSN5T
J17

DIFFIO_TX_T38N/DQ5T
A13

DIFFIO_RX_T39P/DQ5T
C16

DIFFIO_TX_T40P/DQ5T
C11

DIFFIO_RX_T39N/DQ5T
C15

RZQ_2 /DIFFIO_TX_T40N
B12

DIFFIO_RX_T1P
H21

DIFFIO_TX_T2P/DQ1T
E26

DIFFIO_RX_T1N
G21

DIFFIO_TX_T2N/DQ1T
E25

DIFFIO_RX_T3P/DQ1T
G22

DIFFIO_TX_T4P/DQ1T
C27

DIFFIO_RX_T3N/DQ1T
G23

DIFFIO_TX_T4N/DQ1T
C26

DIFFIO_RX_T5P/DQS1T
L20

DIFFIO_TX_T6P
B27

DIFFIO_RX_T5N/DQSN1T
L19

DIFFIO_TX_T6N/DQ1T
A28

DIFFIO_RX_T7P/DQ1T
E22

DIFFIO_TX_T8P/DQ1T
B26

DIFFIO_RX_T7N/DQ1T
E21

DIFFIO_TX_T8N
A26

DIFFIO_RX_T9P
J20

DIFFIO_TX_T10P/DQ2T
D25

DIFFIO_RX_T9N
H20

DIFFIO_TX_T10N/DQ2T
C25

DIFFIO_RX_T11P/DQ2T
C21

DIFFIO_TX_T12P/DQ2T
D23

DIFFIO_RX_T11N/DQ2T
C20

DIFFIO_TX_T12N/DQ2T
C22

DIFFIO_RX_T13P/DQS2T
K20

DIFFIO_TX_T14P
E23

DIFFIO_RX_T13N/DQSN2T
J19

DIFFIO_TX_T14N/DQ2T
D22

DIFFIO_RX_T15P/DQ2T
D20

DIFFIO_TX_T16P/DQ2T
A25

DIFFIO_RX_T15N/DQ2T
C19

DIFFIO_TX_T16N
A24

DIFFIO_RX_T17P
F20

DIFFIO_TX_T18P/DQ3T
C24
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Cyclone V E Configuration

MSEL Select

ON = 0
OFF = 1

JTAG_TDI = JTAG_BLASTER_TDO

MAX V Interface

Push Button Interface

JTAG Interface

EPCQ

Design Note: 
Connect R16 and R22 only for FPP configuration
Connect R18 and R23 only for AS x1 and AS x4 configuration
Connect R17 and R19 only to program EPCQ through AS/PS
Header

Warning!!
Follow MSEL setting in datasheet strictly
to avoid undesirable behavior of FPGA 

CAD Note:
Overlap resistor pads

Design Note:
Optional termination resistor
for DCLK

CAD Note:
Place near FPGA DCLK pin

FPGA_DCLK

JTAG_TCK
JTAG_TMS
JTAG_FPGA_TDO
JTAG_BLASTER_TDO

FPGA_CONFIG_D0
FPGA_CONFIG_D1
FPGA_CONFIG_D2
FPGA_CONFIG_D3

FPGA_CONFIG_D5
FPGA_CONFIG_D6
FPGA_CONFIG_D7
FPGA_CONFIG_D8
FPGA_CONFIG_D9
FPGA_CONFIG_D10
FPGA_CONFIG_D11
FPGA_CONFIG_D12

FPGA_MSEL0
FPGA_MSEL1
FPGA_MSEL2
FPGA_MSEL3

FPGA_CONFIG_D13
FPGA_CONFIG_D14
FPGA_CONFIG_D15

CPU_RESETn
FPGA_PR_REQUEST

FPGA_CONF_DONE

FPGA_nSTATUS

FPGA_nCONFIG

FPGA_INIT_DONE

FPGA_MSEL4

FPGA_CONFIG_D4

FPGA_MSEL1
FPGA_MSEL0

FPGA_MSEL2
FPGA_MSEL4

FPGA_PR_ERROR
FPGA_PR_DONE
FPGA_PR_READY

FPGA_CONFIG_D0

FPGA_CONFIG_D2
FPGA_CONFIG_D1

FPGA_CONFIG_D3

EPCQ_nCS
EPCQ_DCLK

EPCQ_DCLK

EPCQ_nCS

FPGA_MAX_DCLKFPGA_DCLK

FPGA_CONFIG_D4 FPGA_MAX_nCS

FPGA_DCLK

3.3V

3.3V_VCCPGM

3.3V_VCCPGM

3.3V_VCCPGM

3.3V_VCCPGM

3.3V_VCCPGM

3.3V_VCCPGM

FPGA_CONFIG_D[15:0]
15

FPGA_DCLK
15

FPGA_nCONFIG
15

FPGA_INIT_DONE
15

FPGA_PR_ERROR 15
FPGA_PR_DONE 15
FPGA_PR_READY 15
FPGA_PR_REQUEST

15

CPU_RESETn
15,21

JTAG_TCK
11,15,16,19

JTAG_TMS
11,19

JTAG_BLASTER_TDO
11,19

JTAG_FPGA_TDO 19

FPGA_nSTATUS 15

FPGA_CONF_DONE 15

FPGA_MAX_DCLK 15
FPGA_MAX_nCS 15
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Cyclone V E Configuration

Bank 3A

Bank 5A

Bank 9A

5CEFA7F31

U1G

Cyclone V E Configuration

Bank 3A

Bank 5A

Bank 9A

5CEFA7F31

U1G

CLKUSR /DIFFIO_RX_B5P/DQ1B
T11

DATA15 /DIFFIO_TX_B6P/DQ1B
V9

PR_DONE /DIFFIO_RX_B7N
V10

PR_READY /DIFFIO_TX_B8N/DQ1B
AF6

PR_ERROR /DIFFIO_RX_B7P
V11

TDO
W9

NCSO/DATA4
AA7

TMS
V7TCK
AC7

TDI
U7

DCLK
T7

INIT_DONE /DIFFIO_RX_R2P
W22

PR_REQUEST /DIFFIO_TX_R1N/DQ1R
AC24

CRC_ERROR /DIFFIO_RX_R2N
Y21

NCEO /DIFFIO_TX_R3P/DQ1R
AD24

CVP_CONFDONE /DIFFIO_TX_R3N/DQ1R
AD25

DEV_OE /DIFFIO_TX_R5P
AB26

NPERSTL0 /DIFFIO_RX_R6P/DQS1R
Y23

DEV_CLRN /DIFFIO_TX_R5N/DQ1R
AA26

NPERSTL1 /DIFFIO_RX_R6N/DQSN1R
W24

MSEL0
T8

CONF_DONE
L8

MSEL1
P9

NSTATUS
K7

NCE
H6

MSEL2
G5

MSEL3
P7

NCONFIG
C5

MSEL4
M7

DATA6 /DIFFIO_RX_B1N/DQ1B
U12 DATA5 /DIFFIO_TX_B2N

AA10

DATA8 /DIFFIO_RX_B1P/DQ1B
U11 DATA7 /DIFFIO_TX_B2P/DQ1B
Y10

DATA10 /DIFFIO_RX_B3N/DQSN1B
Y11 DATA9 /DIFFIO_TX_B4N/DQ1B
AD9

DATA12 /DIFFIO_RX_B3P/DQS1B
AA11 DATA11 /DIFFIO_TX_B4P
AC9

DATA14 /DIFFIO_RX_B5N/DQ1B
R10 DATA13 /DIFFIO_TX_B6N/DQ1B
W10

AS_DATA3
AB7 AS_DATA2
AE7 AS_DATA1
AE5 AS_DATA0/ASDO
AG5

R11

DNI

R11

DNI

R20 1kR20 1k

R12 10KR12 10K

R24 1kR24 1k

C1 DNIC1 DNI

R17
DNI
R17
DNI

R18 DNIR18 DNI

U2

EPCQ256

U2

EPCQ256

V
C

C
2

NC01
3

NC02
4

NC03
5

NC04
6

nCS
7

DATA1
8

DCLK
16

DATA0
15

NC05
11

NC06
12

NC07
13

NC08
14

G
N

D
1

0

DATA2
9

DATA3
1

R9 10KR9 10K

R6

DNI

R6

DNI

R8 10KR8 10K

R21 1kR21 1k

R7 10KR7 10K

R22 0R22 0

R25 1kR25 1k

R4 DNIR4 DNI

R19
DNI
R19
DNI

R23 DNIR23 DNI

O
P
E
N

SW1

Switch, DIP x4, TDA04H0SB1

O
P
E
N

SW1

Switch, DIP x4, TDA04H0SB1

1
2
3
4 5

6
7
8

R13 10KR13 10K

R14 10KR14 10K

R10 10KR10 10K

R5 DNIR5 DNI

R16 0R16 0
R15

0
R15

0
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Cyclone V E Clocks
PLL INTERFACE

HSMC LED INTERFACE

CAD Note:
Place resistors near FPGA pins

CAD Note:
Place resistors near FPGA pins
and near to each other

DDR3 INTERFACE

LPDDR2 INTERFACE

ETHERNET INTERFACE

( VCCIO = 2.5V )

( VCCIO = 2.5V )

( VCCIO = 2.5V )

( VCCIO = 2.5V )

( VCCIO = 1.2V )

( VCCIO = 1.5V )

CLKOUT_SMA

DIFF_CLKIN_BOT_125_P DIFF_CLKIN_BOT_125_N

HSMC_CLK_IN_P1 HSMC_CLK_IN_N1

HSMC_CLK_IN_P2 HSMC_CLK_IN_N2

DIFF_CLKIN_TOP_125_P DIFF_CLKIN_TOP_125_N

CLKOUT_SMA CLKOUT_SMA_CONNCLKOUT_SMA_R

HSMC_CLK_IN_N1
HSMC_CLK_IN_P1

HSMC_CLK_IN_P2
HSMC_CLK_IN_N2

HSMC_CLK_IN0

DDR3_ODT

CLKIN_50_FPGA_TOP

DIFF_CLKIN_BOT_125_P
DIFF_CLKIN_BOT_125_N

DIFF_CLKIN_TOP_125_P
DIFF_CLKIN_TOP_125_N

DDR3_BA0

DDR3_A8
DDR3_CSn

HSMC_RX_LED
HSMC_TX_LED

ENETA_RX_CLK
ENETB_RX_CLK

CLKIN_50_FPGA_RIGHT

LPDDR2_CA4
LPDDR2_CA0

DIFF_CLKIN_BOT_125_P 10
DIFF_CLKIN_BOT_125_N 10

DIFF_CLKIN_TOP_125_P 10
DIFF_CLKIN_TOP_125_N 10

HSMC_CLK_IN_P1 16
HSMC_CLK_IN_N1 16

HSMC_CLK_IN_P2 16
HSMC_CLK_IN_N2 16

HSMC_CLK_IN0 16

CLKIN_50_FPGA_TOP 10

DDR3_CSn 12
DDR3_ODT 12
DDR3_BA0 12
DDR3_A8 12

LPDDR2_CA4 13
LPDDR2_CA0 13

HSMC_RX_LED 21
HSMC_TX_LED 21

CLKIN_50_FPGA_RIGHT 10

ENETB_RX_CLK 18

ENETA_RX_CLK 17
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R28 0R28 0

R31 100R31 100

R32 100R32 100

R30

DNI

R30

DNI

R26 0R26 0R27 100R27 100

Cyclone V E Clocks

Bank 3B

Bank 4A

Bank 5B

Bank 6A

Bank 7A

Bank 8A

5CEFA7F31

U1N

Cyclone V E Clocks

Bank 3B

Bank 4A

Bank 5B

Bank 6A

Bank 7A

Bank 8A

5CEFA7F31

U1N

CLK2N /DIFFIO_RX_B47N
AC15 CLK2P /DIFFIO_RX_B47P
AB16

CLK3N /DIFFIO_RX_B55N
AB18 CLK3P /DIFFIO_RX_B55P
AB17

CLK7P,FPLL_BR_FBP /DIFFIO_RX_R25P
U21

CLK7N,FPLL_BR_FBN /DIFFIO_RX_R25N
U22

CLK6P /DIFFIO_RX_R33P
U23

CLK6N /DIFFIO_RX_R33N
T24

FPLL_BR_CLKOUT0 /FPLL_BR_CLKOUTP /FPLL_BR_FB /DIFFIO_TX_R36P/DQ5R
Y30FPLL_BR_CLKOUT1 /FPLL_BR_CLKOUTN /DIFFIO_TX_R36N/DQ5R
W30

CLK5P /DIFFIO_RX_R41P
T23

CLK5N /DIFFIO_RX_R41N
R23

CLK11N /DIFFIO_RX_T25N
J18

CLK10P /DIFFIO_RX_T33P
H17

CLK10N /DIFFIO_RX_T33N
G17

CLK9P /DIFFIO_RX_T41P
L15

CLK9N /DIFFIO_RX_T41N
K15

CLK0N,FPLL_BL_FBN /DIFFIO_RX_B31N
AC14 CLK0P,FPLL_BL_FBP /DIFFIO_RX_B31P
AB14

FPLL_BL_CLKOUT1 /FPLL_BL_CLKOUTN /DIFFIO_TX_B37N/DQ5B
AH12

FPLL_BL_CLKOUT0 /FPLL_BL_CLKOUTP /FPLL_BL_FB /DIFFIO_TX_B37P/DQ5B
AH11

CLK1N /DIFFIO_RX_B39N
AA15 CLK1P /DIFFIO_RX_B39P

Y15

FPLL_TR_CLKOUT0 /FPLL_TR_CLKOUTP /FPLL_TR_FB /DIFFIO_TX_R44P/DQ6R
M29FPLL_TR_CLKOUT1 /FPLL_TR_CLKOUTN /DIFFIO_TX_R44N/DQ6R
N30

CLK4P,FPLL_TR_FBP /DIFFIO_RX_R49P
P22

CLK4N,FPLL_TR_FBN /DIFFIO_RX_R49N
P23

FPLL_TL_CLKOUT0 /FPLL_TL_CLKOUTP /FPLL_TL_FB /DIFFIO_TX_T44P/DQ6T
F9

FPLL_TL_CLKOUT1 /FPLL_TL_CLKOUTN /DIFFIO_TX_T44N/DQ6T
E10

CLK8P,FPLL_TL_FBP /DIFFIO_RX_T49P
L14

CLK8N,FPLL_TL_FBN /DIFFIO_RX_T49N
L13

CLK11P /DIFFIO_RX_T25P
H19

J1J1
1

2 3 4 5R29 100R29 100
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PLL

Programmable Clock

Design Note:
Use Clock Control GUI
Default 125MHz
I2C Address 00 HEX

CLK_SEL =  LOW selects (PCLK/nPLK) Si570 input
CLK_SEL =  HIGH selects (CLK/nCLK) SMA input

CAD Note:
Place 1kohm resistors
near ICS8543 pins

CAD Note:
Place 100 ohm resistors & 
cap near ICS8543 pins

LVCMOS

LVDS

Differential Clock Distribution to Top, Bottom & Right Banks

User Clock Input

100MHz Configuration Clock

CAD Note:
Place 100 ohm resistor 
near ICS8543 pins

50MHz LVMOS Clocks for FPGA and MAXV

From MAXV

LVCMOS

Design Note:
Clock output goes to top/bottom 
FPGA and MAXV

LVDS

LVDS

FPGA Interface

CLKIN_SMA_CP
CLKIN_SMA_CN

CLKIN_SMA_CP
CLKIN_SMA_CN

CLKOUT_50

VDD_SL18860DC

CLKIN_SMA_N

CLKIN_SMA_P

OSC_50M_EN

Si570_EN

Si570_CLK_125_P

Si570_CLK_125_N

Si570_CLK_125_P
Si570_CLK_125_N

CLOCK_SDA

CLOCK_SCL

2.5V2.5V

2.5V 2.5V
3.3V

3.3V

3.3V

2.5V

2.5V

2.5V

CLK_CONFIG
15

CLOCK_SDA 15

CLOCK_SCL 15

DIFF_CLKIN_TOP_125_P
9

DIFF_CLKIN_TOP_125_N 9

DIFF_CLKIN_BOT_125_P
9

DIFF_CLKIN_BOT_125_N 9

CLK_SEL15,21

CLK50_EN
15

CLKIN_50_FPGA_TOP
9

Si570_EN 15

CLKIN_50_MAXV
15

CLKIN_50_FPGA_RIGHT
9
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X1

Si570

X1

Si570

OE
2

NC
1

GND
3

CLK+
4

CLK-
5

VCC
6

SDA
7

SCL
8

J3J3

1

2345

R43 1KR43 1K

R38 4.7kR38 4.7k
R35 4.7kR35 4.7k

C9 0.1uFC9 0.1uF

R45 10KR45 10K

R33 4.7kR33 4.7k

R40 1KR40 1K

R44 1KR44 1K

U3

ICS8543

U3

ICS8543

G
N

D
1

CLK_EN
2

CLK_SEL
3

CLKp
4

CLKn
5

PCLKp
6

PCLKn
7

OE
8

G
N

D
9

V
D

D
1

0

Q3n
11Q3p
12

G
N

D
1

3

Q2n
14Q2p
15

Q1n
16Q1p
17

V
D

D
1

8

Q0n
19Q0p
20

C8 10uFC8 10uF

U4

SL18860DC

U4

SL18860DC

VDD
2

CLKIN
3

OE1
6

OE2
7

OE3
5

GND
1

CLKOUT1
8

CLKOUT2
9

CLKOUT3
10

OE_OSC
4

C5

0.1uF

C5

0.1uF

R42
100
R42
100C10

2.2uF

C10

2.2uF

X2

Si510 - 50MHz

X2

Si510 - 50MHz

VCC
4

GND
2

OUT
3

EN
1

C2

10uF

C2

10uF

R37

100

1%

R37

100

1%

R39 1KR39 1K

R36 4.7kR36 4.7k

C13

2.2uF

C13

2.2uF

R34 4.7kR34 4.7k

C14

0.1uF

C14

0.1uF

C3

0.1uF

C3

0.1uF

C11 0.1uFC11 0.1uF

C7 0.1uFC7 0.1uF

J2J2

1

2345

C6

2.2uF

C6

2.2uF

X3

Si510 - 100MHz

X3

Si510 - 100MHz

VCC
4

GND
2

OUT
3

EN
1

C12

0.1uF

C12

0.1uF

R41 0R41 0

C4

0.1uF

C4

0.1uF
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TS5A23157 Switch Functions

When Pins 1 & 5 are:
LOW --> NC to/from COM  = ON and NO to/from COM = OFF
HIGH --> NC to/from COM = OFF and NO to/from COM = ON

Logic 0 = pin 10 <--> pin 9 (5M2210 Bypass)
Logic 1 = pin 10 <--> pin 2 (5M2210 Enable)

JTAG

(uses JTAG mode only)
USB Blaster Programming Header JTAG Chain Control

ON = not-in-chain
OFF = in-chain

Logic 0 = pin 6 <--> pin 7 (5M2210 Bypass)
Logic 1 = pin 6 <--> pin 4 (5M2210 Enable)

Logic 0 = pin 10 <--> pin 9 (HSMA Bypass)
Logic 1 = pin 10 <--> pin 2 (HSMA Enable)

Logic 0 = pin 6 <--> pin 7 (HSMA Bypass)
Logic 1 = pin 6 <--> pin 4 (HSMA Enable)

HSMC TDI = JTAG_FPGA_TDO_RETIMER

Design Note:
Populate R59 if you would like to
Master the JTAG chain through
HSMC Port .

5M2210_JTAG_EN

JTAG_BLASTER_TDO JTAG_BLASTER_TDI

JTAG_TMS

JTAG_5M2210_TDI

JTAG_BLASTER_TDI

5M2210_JTAG_EN
HSMC_JTAG_EN

5M2210_JTAG_EN

JTAG_TMS

HSMC_JTAG_EN

HSMC_JTAG_EN

JTAG_TCK JTAG_TCK_C

2.5V

2.5V

3.3V
3.3V

3.3V

3.3V

3.3V

3.3V

JTAG_5M2210_TDO15

JTAG_BLASTER_TDI 19

USB_DISABLEn19 JTAG_TCK 15,16,19,8

JTAG_TMS 19,8

JTAG_BLASTER_TDO 19,8

5M2210_JTAG_TMS 15

HSMC_JTAG_TMS 16

JTAG_FPGA_TDO_RETIMER 16,19HSMC_JTAG_TDO16

JTAG_5M2210_TDI 15

FAN_FORCE_ON 15
RESERVED 5
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O
P
E
N

SW2

Switch, DIP x4, TDA04H0SB1

O
P
E
N

SW2

Switch, DIP x4, TDA04H0SB1

1
2
3
4 5

6
7
8

R48 1kR48 1k
J4

HDR 2X5, VERTICAL

J4

HDR 2X5, VERTICAL

2
4
6
8

10

1
3
5
7
9

R53
1k
R53
1k

R49 1kR49 1k

R54 DNIR54 DNI

C16 0.1uFC16 0.1uF

R52 DNIR52 DNI

R47 1kR47 1k

R51 1kR51 1k

R46 1kR46 1k

R56 1kR56 1k

C17 0.1uFC17 0.1uF

R293 1kR293 1k

C15 0.1uFC15 0.1uF

U5

TS5A23157

U5

TS5A23157

IN1
1

NO1
2

GND
3

NO2
4

IN2
5

COM2
6

NC2
7

V+
8

NC1
9

COM1
10

R55 1kR55 1k

R50 1kR50 1k

U6

TS5A23157

U6

TS5A23157

IN1
1

NO1
2

GND
3

NO2
4

IN2
5

COM2
6

NC2
7

V+
8

NC1
9

COM1
10
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DDR3 SDRAM x32

FPGA Interface

CAD Note:
Place cap arrays near
resistor packs and on
the same side of PCB

CAD Note:
Place decoupling caps 
near DDR3 SDRAM A power pins

CAD Note:
Use tree-topology for termination signals
Use star via to branch out address/
command/control signals from FPGA
to memory devices and termination resistors 

DDR3 SDRAM B (16M X 16 X 8) DDR3 SDRAM A (16M X 16 X 8)

CAD Note:
Place decoupling caps 
near DDR3 SDRAM B power pins

DDR3_DQS_P0

DDR3_DQ5

DDR3_DQ11

DDR3_DQ6

DDR3_DQ12

DDR3_DQ0
DDR3_DQ1

DDR3_DQS_N0

DDR3_DQ7

DDR3_DQ13

DDR3_DQS_P1

DDR3_DQ2

DDR3_DQS_N1

DDR3_DQ8

DDR3_DQ14

DDR3_DQ3

DDR3_DQ9

DDR3_DQ15

DDR3_DQ4

DDR3_DQ10

DDR3_DQ20

DDR3_DQ26

DDR3_DQ21

DDR3_DQ27

DDR3_DQ22

DDR3_DQ28

DDR3_DQ17

DDR3_DQ23

DDR3_DQ16

DDR3_DQ29

DDR3_DQS_P2
DDR3_DQS_N2

DDR3_DQ18

DDR3_DQ24

DDR3_DQ30

DDR3_DQS_P3
DDR3_DQS_N3

DDR3_DQ19

DDR3_DQ25

DDR3_DQ31

DDR3_A5

DDR3_A1

DDR3_A6

DDR3_A11

DDR3_A0

DDR3_A7

DDR3_A12

DDR3_A2

DDR3_A8

DDR3_A3

DDR3_A9

DDR3_A4

DDR3_A10

DDR3_A5

DDR3_A1

DDR3_A6

DDR3_A11

DDR3_A0

DDR3_A7

DDR3_A12

DDR3_A2

DDR3_A8

DDR3_A3

DDR3_A9

DDR3_A4

DDR3_A10

DDR3_CLK_P

DDR3_CLK_N

DDR3_CKE
DDR3_CLK_P
DDR3_CLK_N

DDR3_CKE
DDR3_CLK_P
DDR3_CLK_N

DDR3_A13 DDR3_A13

DDR3_DM0
DDR3_DM1

DDR3_DM2
DDR3_DM3

DDR3_CSn
DDR3_WEn
DDR3_RASn
DDR3_CASn

DDR3_CSn
DDR3_WEn
DDR3_RASn
DDR3_CASn

DDR3_BA2
DDR3_BA1
DDR3_BA0

DDR3_RESETn
DDR3_ODT
DDR3_ZQ02 DDR3_ZQ01

DDR3_BA2
DDR3_BA1
DDR3_BA0

DDR3_RESETn
DDR3_ODT

DDR3_CKE

DDR3_A2

DDR3_A7
DDR3_A5

DDR3_A0

DDR3_A12
DDR3_A9

DDR3_RESETn

DDR3_CSn
DDR3_ODT
DDR3_BA2
DDR3_A3
DDR3_BA0
DDR3_A10
DDR3_RASn
DDR3_CASn

DDR3_WEn
DDR3_A8
DDR3_A13
DDR3_A11
DDR3_A1
DDR3_A6
DDR3_A4
DDR3_BA1

0.75V_VTT

0.75V_VTT

0.75V_VTT

0.75V_VTT

0.75V_VTT

0.75V_VTT

1.5V 1.5V

1.5V

VREF_DDR3 VREF_DDR3

1.5V

0.75V_VTT

DDR3_DQS_P[3:0]
7

DDR3_DQS_N[3:0]
7

DDR3_DQ[31:0]
7

DDR3_A[13:0]
7,9

DDR3_BA[2:0]
7,9

DDR3_DM[3:0]
7

DDR3_CKE
7

DDR3_CLK_P
7

DDR3_CLK_N
7

DDR3_CSn
9

DDR3_WEn
7

DDR3_RASn
7

DDR3_CASn
7

DDR3_RESETn
7

DDR3_ODT
9
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LPDDR2 SDRAM x16

CAD Note:
Place decoupling caps 
near LPDDR2 power pins

LPDDR2 SDRAM (16M X 32 X 8 banks x 1 die)
FPGA Interface

CAD Note:
Place resistors near LPDDR2 
VREFCA and VREFDQ pins

CAD Note:
Place resistors near 
LPDDR2 pins

CAD Note:
Place resistors near 
LPDDR2 pins

Design Note:
Pin compatible between MT42L128M32D1LF-25 and MT42L64M32D1KQ
Pins AC9, B5, B8, F2 and J2 can be VSS/NC

Design Note:
Only x16 configuration is used on the x32 device
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Flash/SRAM/EEPROM

FPGA and MAX V Interface

FLASH 512Mb (32M X 16)
SRAM (1M X 18)

CAD Note:
Place decoupling caps 
near Flash power pins

CAD Note:
Place decoupling caps 
near SRAM power pins

EEPROM (64Kb)

CAD Note:
Place header near EEPROM device
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D10
F3

D11
F4

D12
F5

D13
H5

D14
G7

D15
E7

WAIT
F7

GND
B2

GND
H4GND
H2

CLK
E6

ADV#
F6

NC/A26(1G)
B8

RFU3
E8RFU2
F1RFU1
G2RFU0
H1

NC(64M,128M)/A24
H8

NC/A25(512M)
B6

VPP
A4

VCCQ
D6VCCQ
D5

VCCQ
G4

GND
H6

R86 10KR86 10K

R74 10KR74 10K

J5

HEADER, 1x3-PIN

J5

HEADER, 1x3-PIN

1
2
3

C79

0.1uF

C79

0.1uF

R83 10KR83 10K

C76

0.1uF

C76

0.1uF

C73

0.1uF

C73

0.1uF

R90
DNI
R90
DNI

R79 10KR79 10K

R85 10KR85 10K

C70 0.1uFC70 0.1uF
U12

24AA64-I/MS

U12

24AA64-I/MS

SDA
5

SCL
6

VSS
4

WP
7

VCC
8

A0
1

A1
2

A2
3

C72
10uF
C72
10uF

C69

0.1uF

C69

0.1uF

R91
DNI
R91
DNI

R294 2.0KR294 2.0K

C77

0.1uF

C77

0.1uF

C81

0.1uF

C81

0.1uF

R295 2.0KR295 2.0K

R78 10KR78 10K

R88 10KR88 10K

C74

0.1uF

C74

0.1uF

R92
DNI
R92
DNI

R93

1k

R93

1k

R82 10KR82 10K

C71
10uF
C71
10uF

C68

0.1uF

C68

0.1uF

C80

0.1uF

C80

0.1uF

R89
DNI
R89
DNI

R94

1k

R94

1k

C82

4.7nF

C82

4.7nF

R87 10KR87 10K

C78

0.1uF

C78

0.1uF

C75

0.1uF

C75

0.1uF

C64

0.1uF

C64

0.1uF

R77 10KR77 10K

IS61VPS102418A-250TQL
SSRAM

U11

SRAM, IS61VPS102418A-250TQL

IS61VPS102418A-250TQL
SSRAM

U11

SRAM, IS61VPS102418A-250TQL

BWE_n
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CE1_n
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CE2
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CE3_n
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89

DQ0
58
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A1
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45
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A14
50

A15
80

A16
81

A17
82

A2
32

A18
99

A3
33

A4
34

A5
35

A6
42

A7
43

A8
44

ADSC_n
85

ADSP_n
84

ADV_n
83

BWA_n
93

BWB_n
94

DQ8
8

V
D

D
Q
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1
1
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NC11
30

NC12
38

NC13
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NC14
51

NC15
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NC16
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NC17
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NC18
57

NC19
66

NC20
75

NC21
78

NC22
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NC23
95

NC24
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5M2210 System Controller

FPGA Interface

Flash and SSRAM Interface

JTAG Interface

Clock Interface

USB Blaster II Interface

MAX V DIP SWITCH

MAX V PUSH BUTTON

AS/PS Header

Power Monitor Interface MAX V LED

CAD Note:
Place capacitors near MAX V VCCINT pins

CAD Note:
Place capacitors near 
MAX V VCCIO1 pins

CAD Note:
Place capacitors near 
MAX V VCCIO2, VCCIO3 and VCCIO4 pins

FPGA_CONFIG_D0
FPGA_CONFIG_D1
FPGA_CONFIG_D2
FPGA_CONFIG_D3
FPGA_CONFIG_D4
FPGA_CONFIG_D5
FPGA_CONFIG_D6
FPGA_CONFIG_D7

FPGA_CONFIG_D8
FPGA_CONFIG_D9
FPGA_CONFIG_D10
FPGA_CONFIG_D11
FPGA_CONFIG_D12
FPGA_CONFIG_D13
FPGA_CONFIG_D14
FPGA_CONFIG_D15

USB_CLK

FPGA_DCLK

FPGA_nSTATUS
FPGA_CONF_DONE

FPGA_INIT_DONE

FPGA_PR_ERROR

FPGA_PR_READY
FPGA_PR_REQUEST
FPGA_PR_DONE

JTAG_5M2210_TDI
JTAG_5M2210_TDO
5M2210_JTAG_TMS

JTAG_TCK

FSM_A2
FSM_A3
FSM_A4
FSM_A5
FSM_A6
FSM_A7
FSM_A8

FSM_A1

FSM_A10
FSM_A11
FSM_A12
FSM_A13
FSM_A14
FSM_A15
FSM_A16

FSM_A9

FSM_A17
FSM_A18
FSM_A19
FSM_A20
FSM_A21
FSM_A22
FSM_A23
FSM_A24

FSM_D0

FSM_D2
FSM_D3

FSM_D1

FSM_D4
FSM_D5
FSM_D6
FSM_D7

FSM_D14
FSM_D15

FSM_D8

FSM_D10
FSM_D11
FSM_D12
FSM_D13

FSM_D9 FLASH_CEn
FLASH_OEn
FLASH_RDYBSYn
FLASH_RESETn
FLASH_CLK
FLASH_ADVn

MAX5_BEn0
MAX5_BEn1
MAX5_BEn2
MAX5_BEn3

MAX5_CSn
MAX5_WEn
MAX5_CLK

MAX5_OEn

FLASH_WEn

HSMC_PRSNTn

OVERTEMP

CLK50_EN

CLKIN_50_MAXV
CLK_CONFIG

CLK_SEL
CLK_ENABLE

CPU_RESETn

PGM_SEL

SECURITY_MODE

FACTORY_LOAD

MAX_RESETn

PGM_CONFIG

MAX_CONF_DONEn

MAX_ERROR
MAX_LOAD

PGM_LED0
PGM_LED1
PGM_LED2

EXTRA_SIG1

FACTORY_REQUEST

M570_CLOCK

EXTRA_SIG2

FACTORY_STATUS

M570_JTAG_EN

FPGA_nCONFIG

EXTRA_SIG0

USB_CFG0

USB_CFG1
USB_CFG11

USB_CFG10

USB_CFG2
USB_CFG3
USB_CFG4
USB_CFG5
USB_CFG6
USB_CFG7
USB_CFG8
USB_CFG9

PSAS_DCLK
PSAS_CONF_DONE
PSAS_CONFIGn
PSAS_DATA1
PSAS_DATA0_ASD0

PSAS_CEn
PSAS_CSn

SENSE_SCK
SENSE_SDI

FAN_FORCE_ON

SENSE_SDO
SENSE_CS0n

PSAS_DCLK
PSAS_CONF_DONE
PSAS_CONFIGn
PSAS_DATA1
PSAS_DATA0_ASD0

PSAS_CSn
PSAS_CEn

FPGA_MAX_DCLK
FPGA_MAX_nCS

Si570_EN

FSM_A25
FSM_A26

RESERVED0
RESERVED1

RESERVED3
RESERVED2

CLOCK_SCL

CLOCK_SDA

1.8V

3.3V

2.5V

3.3V

1.8V 2.5V3.3V

3.3V

MAX5_WEn 7

MAX5_CLK 7

MAX5_OEn 7

MAX5_CSn 7

USB_CLK 19,6

CLK_CONFIG 10

FPGA_CONFIG_D[15:0]
8

FPGA_nCONFIG 8
FPGA_INIT_DONE 8

FPGA_PR_REQUEST 8

FPGA_PR_DONE
8

FPGA_PR_READY
8

FPGA_PR_ERROR
8

JTAG_5M2210_TDO 11

JTAG_TCK
11,16,19,8

JTAG_5M2210_TDI
11

5M2210_JTAG_TMS
11

FLASH_CLK 14,7
FLASH_RESETn 14,7
FLASH_OEn 14,7
FLASH_WEn 14,7
FLASH_ADVn 14,7

FLASH_RDYBSYn 14,7

FSM_A[26:1]
14,7

MAX5_BEn[3:0]
7

FSM_D[15:0]
14,7

FPGA_DCLK 8

FPGA_CONF_DONE 8
FPGA_nSTATUS 8

FLASH_CEn 14,7

HSMC_PRSNTn 16,21,5

FAN_FORCE_ON 11

CLKIN_50_MAXV 10

CLOCK_SCL 10
CLOCK_SDA 10

CLK50_EN 10

FACTORY_STATUS 19
FACTORY_REQUEST 19

USB_CFG[11:0]
19

EXTRA_SIG[2:0]
19

M570_JTAG_EN 19
M570_CLOCK 19

CLK_SEL 10,21
CLK_ENABLE 21
FACTORY_LOAD 21
SECURITY_MODE 21

CPU_RESETn 21,8
MAX_RESETn 21
PGM_SEL 21
PGM_CONFIG 21

SENSE_SDO 26
SENSE_SDI 26
SENSE_SCK 26
SENSE_CS0n 26
OVERTEMP 26

FPGA_MAX_DCLK 8
FPGA_MAX_nCS 8

Si570_EN 10

MAX_ERROR 21
MAX_LOAD 21
MAX_CONF_DONEn 21

PGM_LED[2:0]
21

RESERVED[3:0]
7
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C90

0.1uF

C90

0.1uF

C97

0.1uF

C97

0.1uF

MAX V
BANK2

U13B

MAX V, 5M2210ZF256

MAX V
BANK2

U13B

MAX V, 5M2210ZF256

DIFFIO_T9P
B8

DIFFIO_T9N
A8

DIFFIO_T8P
D8

DIFFIO_T8N
A7

DIFFIO_T7P
C8

DIFFIO_T7N
B7

DIFFIO_T6P
B6

DIFFIO_T6N
E7

DIFFIO_T5P
A5

DIFFIO_T5N
D7

DIFFIO_T4P
E6

DIFFIO_T4N
B5

DIFFIO_T3P
B4

DIFFIO_T3N
D6

DIFFIO_T2P
C5

DIFFIO_T2N
C4

DIFFIO_T1P
D4

DIFFIO_T1N
B1

DIFFIO_T18P
C13

DIFFIO_T18N
B16

DIFFIO_T17P
D12

DIFFIO_T17N
B14

DIFFIO_T16P
C11

DIFFIO_T16N
B13

DIFFIO_T15P
E11

DIFFIO_T15N
B12

DIFFIO_T14P
B11

DIFFIO_T14N
A12

DIFFIO_T13P
E10

DIFFIO_T13N
A11

DIFFIO_T12P
A10

DIFFIO_T12N
C9

DIFFIO_T11P
B9

DIFFIO_T11N
D9

DIFFIO_T10P
A9

DIFFIO_T10N
E9

IOB2_6
A13

IOB2_7
A15

IOB2_8
A2

IOB2_9
A4

IOB2_10
A6

IOB2_11
B10

IOB2_12
B3

IOB2_13
C10

IOB2_14
C12

IOB2_15
C6

IOB2_16
C7

IOB2_17
D10

IOB2_18
D11

IOB2_19
D5

IOB2_20
E8

C98

0.1uF

C98

0.1uF

C95

0.1uF

C95

0.1uF

C84

0.1uF

C84

0.1uF

MAX V
BANK4

U13D

MAX V, 5M2210ZF256

MAX V
BANK4

U13D

MAX V, 5M2210ZF256

DIFFIO_B13N/DEV_CLRn
M9

DIFFIO_B13P/DEV_OE
M8

DIFFIO_B9P
P8

DIFFIO_B9N
T7

DIFFIO_B8P
M7

DIFFIO_B8N
R7

DIFFIO_B7P
R6

DIFFIO_B7N
N7

DIFFIO_B6P
T5

DIFFIO_B6N
P7

DIFFIO_B5P
R5

DIFFIO_B5N
M6

DIFFIO_B4P
P6

DIFFIO_B4N
N6

DIFFIO_B3P
R3

DIFFIO_B3N
N5

DIFFIO_B2P
T2

DIFFIO_B2N
P5

DIFFIO_B22P
R16

DIFFIO_B22N
P13

DIFFIO_B21P
P12

DIFFIO_B21N
T15

DIFFIO_B20P
N12

DIFFIO_B20N
R14

DIFFIO_B1P
R1

DIFFIO_B1N
P4

DIFFIO_B19P
T13

DIFFIO_B19N
R13

DIFFIO_B18P
R12

DIFFIO_B18N
P11

DIFFIO_B17P
T12

DIFFIO_B17N
N11

DIFFIO_B16P
P10

DIFFIO_B16N
R11

DIFFIO_B15P
N10

DIFFIO_B15N
T11

DIFFIO_B14P
M10

DIFFIO_B14N
R10

DIFFIO_B12P
R9

DIFFIO_B12N
P9

DIFFIO_B11P
T8

DIFFIO_B11N
T9

DIFFIO_B10P
N8

DIFFIO_B10N
R8 IOB4_28

M11

IOB4_29
M12

IOB4_30
N9

IOB4_31
R4

IOB4_32
T10

IOB4_33
T4

C99

0.1uF

C99

0.1uF

MAX V
Power

U13E

MAX V, 5M2210ZF256

MAX V
Power

U13E

MAX V, 5M2210ZF256

GNDINT
F7

GNDINT
G6

GNDINT
H7

GNDINT
H9

GNDIO
A1

GNDIO
A16

GNDIO
B15

GNDIO
B2

GNDIO
G10

GNDIO
G7

GNDIO
G8

GNDIO
G9

GNDIO
K10

GNDIO
K7

GNDIO
K8

GNDIO
K9

GNDIO
R15

GNDIO
R2

GNDIO
T1

GNDIO
T16

VCCINT
H8VCCINT
H10VCCINT
G11VCCINT
F10

VCCIO1
C1

VCCIO1
H6

VCCIO1
J6

VCCIO1
P1

VCCIO2
A14

VCCIO2
A3

VCCIO2
F8

VCCIO2
F9

VCCIO3
C16

VCCIO3
H11

VCCIO3
J11

VCCIO3
P16

VCCIO4
L8

VCCIO4
L9

VCCIO4
T14

VCCIO4
T3

GNDINT
J10

VCCINT
J7

VCCINT
L7

GNDINT
J8

GNDINT
K11

VCCINT
K6VCCINT
J9

GNDINT
L10

GNDIO
T6

C94

0.1uF

C94

0.1uF

C92

0.1uF

C92

0.1uF

C101

0.1uF

C101

0.1uF

MAX V
BANK1

U13A

MAX V, 5M2210ZF256

MAX V
BANK1

U13A

MAX V, 5M2210ZF256

DIFFIO_L19P
N1

IOB1/CLK0
H5

IOB1/CLK1
J5

DIFFIO_L9P
G1

DIFFIO_L9N
G4

DIFFIO_L8P
G2

DIFFIO_L8N
G3

DIFFIO_L7P
F1

DIFFIO_L7N
F6

DIFFIO_L6P
F4

DIFFIO_L6N
F2

DIFFIO_L5P
F3

DIFFIO_L5N
E1

DIFFIO_L4P
D1

DIFFIO_L4N
E5

DIFFIO_L3P
D2

DIFFIO_L3N
E4

DIFFIO_L2P
C3

DIFFIO_L2N
E3

DIFFIO_L21P
N3

DIFFIO_L21N
P2

DIFFIO_L20P
N2

DIFFIO_L20N
M3

DIFFIO_L1P
D3

DIFFIO_L1N
C2

DIFFIO_L19N
M4

DIFFIO_L18P
L4

DIFFIO_L18N
L3

DIFFIO_L17P
M1

DIFFIO_L17N
M2

DIFFIO_L16P
L2

DIFFIO_L16N
K3

DIFFIO_L15P
K5

DIFFIO_L15N
L1

DIFFIO_L14P
J3

DIFFIO_L14N
K2

DIFFIO_L13P
J4

DIFFIO_L13N
K1

DIFFIO_L12P
H4

DIFFIO_L12N
J2

DIFFIO_L11P
H3

DIFFIO_L11N
J1

DIFFIO_L10P
H2

DIFFIO_L10N
G5

IOB1_1
E2

IOB1_2
F5

IOB1_3
H1

IOB1_4
K4

IOB1_5
L5

TMS
N4TDO
M5TDI
L6TCK
P3

C96

0.1uF

C96

0.1uF

R296 DNIR296 DNI

C100

0.1uF

C100

0.1uF

C91

0.1uF

C91

0.1uF

C85

0.1uF

C85

0.1uF

C102

0.1uF

C102

0.1uF

C93

0.1uF

C93

0.1uF

MAX V
BANK3

U13C

MAX V, 5M2210ZF256

MAX V
BANK3

U13C

MAX V, 5M2210ZF256

IOB3/CLK2
J12

IOB3/CLK3
H12

DIFFIO_R9P
G12

DIFFIO_R9N
G16

DIFFIO_R8P
G13

DIFFIO_R8N
G15

DIFFIO_R7P
G14

DIFFIO_R7N
F16

DIFFIO_R6P
E16

DIFFIO_R6N
F15

DIFFIO_R5P
F13

DIFFIO_R5N
E15

DIFFIO_R4P
F14

DIFFIO_R4N
D16

DIFFIO_R3P
E12

DIFFIO_R3N
D15

DIFFIO_R2P
C15

DIFFIO_R2N
E13

DIFFIO_R22P
P15

DIFFIO_R22N
P14

DIFFIO_R21P
N15

DIFFIO_R21N
N14

DIFFIO_R20P
N16

DIFFIO_R20N
M13

DIFFIO_R1P
E14

DIFFIO_R1N
C14

DIFFIO_R19P
M15

DIFFIO_R19N
L14

DIFFIO_R18P
M16

DIFFIO_R18N
L13

DIFFIO_R17P
L15

DIFFIO_R17N
L12

DIFFIO_R16P
L16

DIFFIO_R16N
L11

DIFFIO_R15P
K15

DIFFIO_R15N
K14

DIFFIO_R14P
K16

DIFFIO_R14N
K13

DIFFIO_R13P
J14

DIFFIO_R13N
J15

DIFFIO_R12P
J13

DIFFIO_R12N
J16

DIFFIO_R11P
H13

DIFFIO_R11N
H16

DIFFIO_R10P
H14

DIFFIO_R10N
H15

IOB3_21
D13

IOB3_22
D14

IOB3_23
F11

IOB3_24
F12

IOB3_25
K12

IOB3_26
M14

IOB3_27
N13

J6

DNI

J6

DNI

1
1

3
3

5
5

7
7

2
2

4
4

6
6

9
9 8

8

10
10

C86

0.1uF

C86

0.1uF

C87

0.1uF

C87

0.1uF

R297 DNIR297 DNI

R284
DNI
R284
DNI

C88

0.1uF

C88

0.1uF

C83

0.1uF

C83

0.1uF

C89

0.1uF

C89

0.1uF
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HSMC Port

FPGA Interface

CAD Note:
Place capacitors near HSM connector

HSMC_RX_D_P0
HSMC_RX_D_N0

HSMC_RX_D_P1
HSMC_RX_D_N1

HSMC_RX_D_P2
HSMC_RX_D_N2

HSMC_RX_D_P3
HSMC_RX_D_N3

HSMC_RX_D_P4
HSMC_RX_D_N4

HSMC_RX_D_P5
HSMC_RX_D_N5

HSMC_RX_D_P6
HSMC_RX_D_N6

HSMC_RX_D_P7
HSMC_RX_D_N7

HSMC_CLK_IN_P1
HSMC_CLK_IN_N1

HSMC_RX_D_P8
HSMC_RX_D_N8

HSMC_RX_D_P9
HSMC_RX_D_N9

HSMC_RX_D_P10
HSMC_RX_D_N10

HSMC_RX_D_P11
HSMC_RX_D_N11

HSMC_RX_D_P12
HSMC_RX_D_N12

HSMC_RX_D_P13
HSMC_RX_D_N13

HSMC_RX_D_P14
HSMC_RX_D_N14

HSMC_RX_D_P15
HSMC_RX_D_N15

HSMC_RX_D_P16
HSMC_RX_D_N16

HSMC_CLK_IN_P2
HSMC_CLK_IN_N2
HSMC_PRSNTn

HSMC_D1
HSMC_D3

HSMC_TX_D_P0
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C134

0.1uF

C129

0.1uF

C129

0.1uF

R123 49.9R123 49.9

J9

7499111001A

J9

7499111001A

TD0_P
1

TD0_N
2

TD1_P
3

TD1_N
6

TD2_P
4

TD2_N
5

TD3_P
7

TD3_N
8

VCC
9

GND
10

G
N

D
_

T
A

B
1

1
G

N
D

_
T

A
B

1
2

C140

0.1uF

C140

0.1uF

C139

0.1uF

C139

0.1uF

C138

0.1uF

C138

0.1uF

C137

0.1uF

C137

0.1uF

C136

0.1uF

C136

0.1uF

C127

0.01uF

C127

0.01uF

R119 4.7kR119 4.7k
R118 4.7kR118 4.7k

R139 220R139 220

R126 49.9R126 49.9

C132

0.1uF

C132

0.1uF

R129 49.9R129 49.9

R131

4.99K

1%

R131

4.99K

1%

R124 49.9R124 49.9

D10

Green_LED

D10

Green_LED

R133 220R133 220

D6

Green_LED

D6

Green_LED

R134 220R134 220

C123 0.01uFC123 0.01uF

C125 0.01uFC125 0.01uF

C135

0.1uF

C135

0.1uF

C130

0.1uF

C130

0.1uF

R137 220R137 220

R128 49.9R128 49.9

R136 DNIR136 DNI

D8

Green_LED

D8

Green_LED

R121 4.7kR121 4.7k

D9

Green_LED

D9

Green_LED

C133

0.1uF

C133

0.1uF

C128

0.1uF

C128

0.1uF

R120 4.7kR120 4.7k
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USB Blaster II FPGA Interface

MAX V USB INTERFACE

JTAG INTERFACE

Design Note:
GND isolation

CAD Note:
Place resistor and capacitors
inside pennisula area 
underneath USB connector

CAD Note:
Place capacitors 
near MAXII EPM570 power pins

CAD Note:
Place capacitors 
near CY7C68013A power pins

SC_RX

SC_TX

JTAG_TX

JTAG_RX

FX2_PB0

FX2_RESETn

FX2_SDA
FX2_SCL

FX2_WAKEUP

FX2_FLAGC
FX2_FLAGB
FX2_FLAGA

FX2_PB3
FX2_PB2
FX2_PB1

FX2_PB5
FX2_PB4

FX2_PB6

FX2_PD0

FX2_PD2
FX2_PD1

FX2_PD5
FX2_PD4
FX2_PD3

FX2_SLWRn
FX2_SLRDn

FX2_PD7
FX2_PD6

FX2_PB7

FX2_PA1

FX2_PA5
FX2_PA4
FX2_PA3
FX2_PA2

FX2_PA7
FX2_PA6

USB_CLK

24M_XTALOUT
24M_XTALIN

FX2_RESETn

VBUS_5V

FX2_D_P
FX2_D_N FX2_SLWRn

USB_DATA6
USB_DATA5
USB_DATA7

USB_ADDR0

USB_ADDR1

USB_SCL

USB_EMPTY
USB_FULL

USB_CFG1
USB_CFG0

USB_SDA

USB_CFG3

USB_CFG2

USB_CFG11

USB_CFG9

USB_CFG8

USB_DATA3

USB_CFG10
EXTRA_SIG2

USB_DATA1
USB_DATA2

USB_DATA4

USB_CFG4
EXTRA_SIG1

JTAG_RX

USB_CFG6

FACTORY_STATUS

USB_OEn

JTAG_TX

SC_RX

USB_CFG5
USB_RESETn

USB_DATA0

USB_RDn
USB_WRn

SC_TX

FX2_PA2

FX2_PA7
FX2_FLAGC

FX2_PA4
FX2_PA3
FX2_FLAGA

FX2_PB2
FX2_PA6
FX2_PB4

FX2_PB0
FX2_FLAGB

USB_DISABLEn
FX2_PB5
FX2_PA1

USB_CFG7

FX2_RESETn

FX2_PB7
USB_CLK

C_USB_MAX_TCK
C_USB_MAX_TDI

MAX_SDA

FX2_PD2
FX2_PD0

C_USB_MAX_TDO
C_USB_MAX_TMSFX2_PD1

FX2_PD3

FX2_WAKEUP

FX2_SDA MAX_SDA

USB_SCL
USB_SDA
USB_FULL
USB_EMPTY

C_JTAG_TDI
C_JTAG_TMS
C_JTAG_TDO
C_JTAG_TCK

JTAG_BLASTER_TDI
JTAG_TMS
JTAG_BLASTER_TDO
JTAG_TCK

M570_JTAG_EN

M570_CLOCK

FX2_PB6

FX2_PB1

FX2_PD6
FX2_SCL
FX2_PB3

FX2_PD4
JTAG_FPGA_TDO

FX2_SLRDn
FX2_PD7
FX2_PD5
FX2_PA5
C_JTAG_TDO

C_JTAG_TDI
C_JTAG_TMS

C_JTAG_TCK
JTAG_FPGA_TDO_RETIMER

FACTORY_REQUEST
EXTRA_SIG0

JTAG_BLASTER_TDI

FACTORY_REQUEST

C_USB_MAX_TDO
C_USB_MAX_TMS

C_USB_MAX_TCK

C_USB_MAX_TDI

VBUS_5V

3.3V
3.3V

3.3V

1.8V

3.3V

3.3V

3.3V

2.5V 3.3V2.5V
3.3V

2.5V

1.8V

2.5V

3.3V

USB_DATA[7:0]
6

USB_FULL 6
USB_EMPTY 6

USB_SDA 6

USB_RESETn 6
USB_OEn 6
USB_RDn 6
USB_WRn 6

USB_ADDR[1:0]
6

USB_SCL 6

USB_CLK 15,6

M570_JTAG_EN
15

JTAG_FPGA_TDO_RETIMER
11,16

USB_DISABLEn 11

FACTORY_STATUS 15

M570_CLOCK 15

FACTORY_REQUEST 15

USB_CFG[11:0]
15

EXTRA_SIG[2:0]
15

JTAG_BLASTER_TDO
11,8

JTAG_TMS
11,8

JTAG_TCK
11,15,16,8

JTAG_BLASTER_TDI
11

JTAG_FPGA_TDO
8

FX2_RESETn 6
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   MAX II

CONFIGURATION

U16D

EPM570GF100

   MAX II

CONFIGURATION

U16D

EPM570GF100

IO2/GCLK2p
F8

IO2/GCLK3p
E10

IO1/DEV_CLRn
K9

IO1/DEV_OE
J7

IO1/GCLK0p
E2

IO1/GCLK1p
E1

TCK
H3 TDI
H2

TMS
J1

TDO
J2

R155 1kR155 1k

MAX II

POWER

U16A

EPM570GF100

MAX II

POWER

U16A

EPM570GF100

GNDINT
C5

GNDINT
F5 GNDINT
E6

GNDIO
D5

GNDIO
G7

GNDIO
D7

GNDIO
G5 GNDIO
F6 GNDIO
E5

GNDINT
H5

VCCINT
C6

VCCINT
E7

VCCINT
H6VCCINT
F4

VCCIO2
F7VCCIO2
D6VCCIO2
D4

VCCIO1
E4

VCCIO1
G4

VCCIO1
G6

D13Green_LED D13Green_LED

C159

0.1uF

C159

0.1uF

R148 0R148 0

C156

0.1uF

C156

0.1uF

R157 1kR157 1k

R151 0R151 0

V33V33

D14Green_LED D14Green_LED

C150

0.1uF

C150

0.1uF

C145

0.1uF

C145

0.1uF

R142 20KR142 20K

C146

12pF

C146

12pF

MAX II

BANK 2

U16C

EPM570GF100

MAX II

BANK 2

U16C

EPM570GF100

IO_B2_A1
A1

IO_B2_A10
A10

IO_B2_A2
A2

IO_B2_A3
A3

IO_B2_A4
A4

IO_B2_A5
A5

IO_B2_A6
A6

IO_B2_A7
A7

IO_B2_A8
A8

IO_B2_A9
A9

IO_B2_B10
B10

IO_B2_B2
B2

IO_B2_B3
B3

IO_B2_B4
B4

IO_B2_B5
B5

IO_B2_B6
B6

IO_B2_B7
B7

IO_B2_B8
B8

IO_B2_B9
B9

IO_B2_C10
C10

IO_B2_C3
C3

IO_B2_C4
C4

IO_B2_C7
C7

IO_B2_C8
C8

IO_B2_C9
C9

IO_B2_D10
D10

IO_B2_D8
D8

IO_B2_D9
D9

IO_B2_E8
E8

IO_B2_E9
E9

IO_B2_F10
F10IO_B2_F9
F9

IO_B2_G10
G10

IO_B2_G8
G8

IO_B2_G9
G9

IO_B2_H10
H10IO_B2_H9
H9

IO_B2_J10
J10

C149

0.1uF

C149

0.1uF

R153 1kR153 1k

C152

0.1uF

C152

0.1uF D11Green_LED D11Green_LED

C160

0.1uF

C160

0.1uF

R162 56.2R162 56.2

C155

0.1uF

C155

0.1uF

Y1

24MHz

Y1

24MHz

1 3

2
4

R166 1kR166 1k

R160 0R160 0

C147

12pF

C147

12pF

R164 1kR164 1k

R167 56.2R167 56.2

R146 2.0KR146 2.0K

U18

USB Microcontroller, CY7C68013A

U18

USB Microcontroller, CY7C68013A

RDY0
A1

RDY1
B1

XTALIN
C1

AVCC
D1

DMINUS
E1

AGND
F1

VCC
G1

GND
H1

PD7
A2

CLKOUT
B2

XTALOUT
C2

AVCC
D2

DPLUS
E2

AGND
F2

IFCLK
G2

RESERVED
H2

PD5
A3PD4
B3

PD6
C3

SCL
F3

SDA
G3

PB0
H3

GND
A4

GND
B4

GND
C4

PB1
F4

PB3
G4PB2
H4

VCC
A5

VCC
B5

PB6
F5PB5
G5PB4
H5

PD3
A6PD2
B6

PA7
C6

PA4
F6

PA1
G6

PB7
H6

PD1
A7

WAKEUP
B7

PA6
C7

GND
D7

VCC
E7

PA3
F7

CTL1
G7CTL0
H7

PD0
A8

RESET
B8

PA5
C8

GND
D8

VCC
E8

PA2
F8

PA0
G8

CTL2
H8

VCC
C5

R144 0R144 0

C151

0.1uF

C151

0.1uF

C157

0.1uF

C157

0.1uF

J10
USB Type B
J10
USB Type B

1
2
3
4

5

6

U19

TPD2EUSB30

U19

TPD2EUSB30

D-
2D+
1

GND
3

R163 56.2R163 56.2

R152 1kR152 1k

R149 0R149 0

C161

0.1uF

C161

0.1uF

D12Green_LED D12Green_LED

R147 0R147 0

C143

0.1uF

C143

0.1uF

V31V31

C148

0.1uF

C148

0.1uF

V32V32

C141

0.1uF

C141

0.1uF

C142

0.1uF

C142

0.1uF

R159 0R159 0

C1444.7nF C1444.7nF

R150 0R150 0

C158

0.1uF

C158

0.1uF

MAX II

BANK 1

U16B

EPM570GF100

MAX II

BANK 1

U16B

EPM570GF100

IO_B1_B1
B1

IO_B1_C1
C1

IO_B1_C2
C2

IO_B1_D1
D1

IO_B1_D2
D2

IO_B1_D3
D3

IO_B1_E3
E3

IO_B1_F1
F1

IO_B1_F2
F2

IO_B1_F3
F3

IO_B1_G1
G1

IO_B1_G2
G2

IO_B1_G3
G3

IO_B1_H1
H1

IO_B1_H4
H4

IO_B1_H7
H7

IO_B1_H8
H8

IO_B1_J3
J3

IO_B1_J4
J4

IO_B1_J5
J5

IO_B1_J6
J6

IO_B1_J8
J8

IO_B1_J9
J9

IO_B1_K1
K1

IO_B1_K10
K10

IO_B1_K2
K2

IO_B1_K3
K3

IO_B1_K4
K4

IO_B1_K5
K5

IO_B1_K6
K6

IO_B1_K7
K7

IO_B1_K8
K8

R145 2.0KR145 2.0K

R143

100K

R143

100K

C153

0.1uF

C153

0.1uF

R154 1kR154 1k

R140

10.0K

R140

10.0K

R161 DNIR161 DNI

R158 0R158 0

R165 56.2R165 56.2
J11

DNI

J11

DNI

1
1

3
3

5
5

7
7

2
2

4
4

6
6

9
9 8

8

10
10

R1411M R1411M

C154

0.1uF

C154

0.1uF

U17

RESET, MAX811

U17

RESET, MAX811

GND
1

RESET
2

VCC
4

MR
3

R156 0R156 0
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UART

RS-232 Transceiver

DB9 Connector

FPGA Interface

USB-To-UART Bridge

LTC2803_VDD

LTC2803_SW

LTC2803_CAP

CTS

RXD

RTS

DB9_BODY

UART_TXD

UART_CTS

UART_RXD

UART_RTS

USB_UART_RSTn

RES_TX_TOGGLE

USB_UART_TX_TOGGLE
RES_RX_TOGGLEUSB_UART_RX_TOGGLE

USB_UART_RI
USB_UART_DCD
USB_UART_DTR
USB_UART_DSR

USB_UART_RTS
USB_UART_CTS

TXD

UAS_UART_VPP

USB_UART_GPIO2

USB_UART_SUSPENDn
USB_UART_SUSPEND

USB_UART_TXD
USB_UART_RXD

3.3V

2.5V

3.3V

2.5V

2.5V

UART_RXD 5
UART_RTS 5

UART_TXD 5
UART_CTS 5

USB_UART_RXD 5
USB_UART_RTS 5

USB_UART_TXD 5

USB_UART_CTS 5

USB_UART_RI 5
USB_UART_DCD 5

USB_UART_DSR 5

USB_UART_DTR 5

USB_UART_GPIO2 5
USB_UART_RSTn 5
USB_UART_SUSPEND 5
USB_UART_SUSPENDn 5
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C166

0.1uF

C166

0.1uF

R170 56.2R170 56.2

C165
1UF
C165
1UF

J12

DSUB9 FEMALE

J12

DSUB9 FEMALE

5
9
4
8
3
7
2
6
1

1
0

1
1

D15 Green_LEDD15 Green_LED

J13
USB Type A
J13
USB Type A

1
2
3
4

5

6

U21

CP2104

U21

CP2104

GPIO3
11GPIO2
12GPIO1
13GPIO0
14

SUSPEND
15

VPP
16

DTR
23DCD
24

D+
3 D-
4

VIO
5

VDD
6

REGIN
7

VBUS
8

RI
1

NC
10

SUSPEND
17

CTS
18RTS
19

GND
2 RXD

20TXD
21DSR
22

RST
9

EPAD_GND
25

L1

10uH

L1

10uH

1 2

R168
0

R168
0

C164
1UF
C164
1UF

R171 56.2R171 56.2
D16 Green_LEDD16 Green_LED

C162

1.0UF

C162

1.0UF

C167 2.2UFC167 2.2UF

R172 DNIR172 DNI

U20

LTC2803-1

U20

LTC2803-1

T2IN
13

R2IN
2

VEE
9

CAP
10

T1IN
14

T2OUT
4

SW
7

ON/OFFn
11

R1OUT
16

R2OUT
15

GND
8

T1OUT
3

R1IN
1

VCC
5

VL
12

VDD
6

U22

DIODE, 4-Ch ESD, TPD4S012DRYR

U22

DIODE, 4-Ch ESD, TPD4S012DRYR

V
B

U
S

6

ID
3

D
+

1

D
-

2

N
C

5
G

N
D

4

C169

4.7UF

C169

4.7UF

R169

4.7k

R169

4.7k

C163
0.22UF
C163
0.22UF

C168

0.1uF

C168

0.1uF
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User I/O and Connector

USER DIPSWITCH

ON = 0
OFF = 1

BOARD SETTINGS DIPSWITCH

2 x 7 Display Connector

PUSH BUTTON INTERFACE

LED INTERFACE

DIP SWITCH INTERFACE

2x16 LCD DISPLAY INTERFACE

2 x 8 Debug Header (1.5V)

2 x 8 Debug Header (2.5V)

Push ButtonsLEDs

DEBUG HEADER INTERFACE

ON = 0
OFF = 1

PGM_SEL

PGM_CONFIGMAX_ERROR

MAX_CONF_DONEn RES_CONF_DONEn

RESn_HSMC_RX_LEDHSMC_RX_LED

HSMC_TX_LED RESn_HSMC_TX_LED

USER_DIPSW1
USER_DIPSW0

USER_DIPSW2
USER_DIPSW3

RESn_PRSNTn

USER_LED1

CLK_ENABLE

USER_LED2

FACTORY_LOAD

USER_LED3

RESn_LED0USER_LED0

MAX_LOAD RES_MAX_LOAD

RESn_LED1

USER_PB1

RESn_LED2

RESn_LED3

USER_PB2

CLK_SEL

SECURITY_MODE

USER_PB0

RES_MAX_ERROR

MAX_RESETn

CPU_RESETn

LCD_DATA0
LCD_CSn
LCD_DATA1

LCD_DATA2 LCD_DATA3

LCD_D_Cn

LCD_DATA4 LCD_DATA5
LCD_DATA6 LCD_DATA7

LCD_WEn

RESn_PGM_LED1

RESn_PGM_LED2

PGM_LED1

PGM_LED2

PGM_LED0 RESn_PGM_LED0

USER_PB3

HEADER_D0

HEADER_P0

HEADER_D1

HEADER_D2

HEADER_D3

HEADER_D4

HEADER_D5

HEADER_D6

HEADER_D7

HSMC_PRSNTn

HEADER_N0
HEADER_P1 HEADER_N1

HEADER_P2 HEADER_N2
HEADER_P3 HEADER_N3

HEADER_P4 HEADER_N4
HEADER_P5 HEADER_N5

UART_TXD_LED

RESn_UART_RXDUART_RXD_LED

RESn_UART_TXD

2.5V

2.5V

3.3V

2.5V

2.5V

2.5V 5.0V

2.5V

2.5V

USER_DIPSW[3:0]
5

CPU_RESETn 15,8

HSMC_RX_LED 9
HSMC_TX_LED 9

LCD_WEn 5

LCD_CSn 5
LCD_D_Cn 5

MAX_ERROR
15

MAX_LOAD 15

USER_PB[3:0]
5

MAX_CONF_DONEn
15

HSMC_PRSNTn 15,16,5

LCD_DATA[7:0]
5

USER_LED[3:0]
5

PGM_SEL 15
PGM_CONFIG 15

MAX_RESETn 15

PGM_LED[2:0]
15

CLK_SEL
10,15

CLK_ENABLE
15

FACTORY_LOAD 15
SECURITY_MODE 15

HEADER_P[5:0]
6

HEADER_N[5:0]
6

HEADER_D[7:0]
7

UART_RXD_LED 5
UART_TXD_LED 5
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S7

Switch, Push Button

S7

Switch, Push Button
1 2

D26 Green_LEDD26 Green_LED

J14

HDR 2X7, VT, THM, TSW-107-07

J14

HDR 2X7, VT, THM, TSW-107-07

1
1

3
3

5
5

7
7

9
9

11
11

13
13

2
2

4
4

6
6

8
8

10
10

12
12

14
14

R193 56.2R193 56.2

D17 RED_LEDD17 RED_LED

R196 10KR196 10K

R203 56.2R203 56.2

D21 Green_LEDD21 Green_LED

D19 Green_LEDD19 Green_LED

S5

Switch, Push Button

S5

Switch, Push Button
1 2

R189 56.2R189 56.2

R201 56.2R201 56.2

O
P
E
N

SW3

Switch, DIP x4, TDA04H0SB1

O
P
E
N

SW3

Switch, DIP x4, TDA04H0SB1
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2
3
4 5

6
7
8

S1

Switch, Push Button

S1

Switch, Push Button
1 2

R185 10KR185 10K

R198 10KR198 10K

R191 10KR191 10K

D23 Green_LEDD23 Green_LED

R173 100R173 100

R180 56.2R180 56.2

R184 10KR184 10K

R188 10KR188 10K

S3

Switch, Push Button

S3

Switch, Push Button
1 2

D30 Green_LEDD30 Green_LED
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R176 56.2R176 56.2

R181 10KR181 10K

D28 Green_LEDD28 Green_LED

R177 10KR177 10K

D25 Green_LEDD25 Green_LED

R175 10KR175 10K

R194 56.2R194 56.2

B1

2X16 LCD

B1

2X16 LCD

S6

Switch, Push Button

S6

Switch, Push Button
1 2

R195 56.2R195 56.2

D20 Green_LEDD20 Green_LED

R174 10KR174 10K

R186 100R186 100

R187 56.2R187 56.2

R202 56.2R202 56.2

D18 Green_LEDD18 Green_LED

R199 10KR199 10K

R192 10KR192 10K

D24 Green_LEDD24 Green_LED

R200 56.2R200 56.2

S4

Switch, Push Button

S4

Switch, Push Button
1 2

R183 56.2R183 56.2

S2

Switch, Push Button

S2

Switch, Push Button
1 2

R197 10KR197 10K
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SW4

Switch, DIP x4, TDA04H0SB1
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SW4

Switch, DIP x4, TDA04H0SB1
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R190 10KR190 10K

D31 Green_LEDD31 Green_LED

S8

Switch, Push Button

S8

Switch, Push Button
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R178 56.2R178 56.2

R182 10KR182 10K

B2

2X7 LCD SOCKET STRIP, THM

B2

2X7 LCD SOCKET STRIP, THM

D29 Green_LEDD29 Green_LED

R179 10KR179 10K

D27 Green_LEDD27 Green_LED

D22 Green_LEDD22 Green_LED
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CAD Note:
Overlap R204 and R205 
resistor pads

Cad Note:
Place capacitors 
near inductor

14V - 20V
DC Input Cad Note:

Place capacitors near VIN pin

POWER LED

Power 1 - DC Input & 12V, 3.3V Output

Cad Note:
Place cap across MOSFET
drain and source pins

Cad Note:
Route traces DIFFP/N differentially 
from load back to regulator pins 10 & 11

Cad Note:
Place cap
across
MOSFET
drain and
source pins

Design Note:
Reverse input protection

Cad Note:
Place capacitors 
near inductor

Cad Note:
Use copper pour
instead of trace

LTC3855_ILIM1

PGOOD_MAIN_3.3V

PGOOD_MAIN_3.3V

LTC3855_ILIM2

LTC3855_INTVCC

LTC3855_TG2

LTC3855_BG2

LTC3855_BOOST2

LTC3855_S2N

PGOOD_MAIN_12V

LTC3855_VFB2

LTC3855_INTVCC

LTC3855_INTVCC

LTC3855_ITH2

LTC3855_SW1

LTC3855_SS1

LTC3855_SS2

LTC3855_BOOST1

LTC3855_S1N

LTC3855_INTVCC

LTC3855_VFB1LTC3855_ITH1

3.3V_SHDNn

DIFFOUT

12V_SHDNn

DIFFOUT

LTC3855_S1P

RES_POWER_LED

LTC3855_TG1

LTC3855_BG1

LTC3855_SW2

LTC3855_FREQ

LTC3855_S2P

ON_SW1

12V_SHDNn

ON_SW4

3.3V_SHDNn

LTC3855_EXTVCC

5.0V

DC_INPUT

DC_IN

DC_IN

12V

3.3V

3.3V

DC_IN

DC_IN DC_IN

3.3V

PGOOD_MAIN_12V
23,24,25

Title

Size Document Number Rev

Date: Sheet of

150-0321002- B1 (6XX-44161R) B1

Cyclone V E Development Kit Board

B

22 29Thursday, November 15, 2012

Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia

Title

Size Document Number Rev

Date: Sheet of

150-0321002- B1 (6XX-44161R) B1

Cyclone V E Development Kit Board

B

22 29Thursday, November 15, 2012

Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia

Title

Size Document Number Rev

Date: Sheet of

150-0321002- B1 (6XX-44161R) B1

Cyclone V E Development Kit Board

B

22 29Thursday, November 15, 2012

Altera Worldwide Service, Plot 6, Bayan Lepas Technoplex, Penang, Malaysia

R217
11.3K

1%
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0.1uF
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100UF

25V
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C187
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35V
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C172
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C193

0.1uF

C193
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R211

2.55K

1%

R211
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R208 0R208 0

C170

0.1UF
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R213
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1%

R213
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4.7UF

C175
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C173
22uF
25V
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C173
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25V
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R225
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C192

220uF

16V

C192
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16V

D32

MMBD1205

D32

MMBD1205
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R206 2.43K
1%

R206 2.43K
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R219

100K

R219
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C174
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25V
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C174
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C171
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C178

330uF
6.3V
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R224

20K

R224

20K

U23

LTC4357

U23

LTC4357
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1

GND
4VDD
6

NC
5

GATE
3

IN
2

EP_GND
7

C181

1000pF

C181

1000pFR210

DNI

R210

DNI

L2 2.2uH

Isat = 13A

L2 2.2uH

Isat = 13A
1 2

R216 4.64K
1%

R216 4.64K
1%

D33

CMDSH-3

D33

CMDSH-3

C184

27pF

C184

27pF

C180

1000pF

C180

1000pF

R220

1k

R220

1k

V36

SENSE_PAD

V36

SENSE_PAD

RSNS
1

SNS
2

R222100K R222100K

L3 3.3uH

Isat = 11A

L3 3.3uH

Isat = 11A
1 2

SW5

Switch, SLIDE EE2201A

SW5

Switch, SLIDE EE2201A

1

2
3 6

5

4

D34

CMDSH-3

D34

CMDSH-3

R215

215.0K

1%

R215

215.0K

1%

R212

137.0K

1%

R212

137.0K

1%

D35

BLUE LED

D35

BLUE LED

V34

SENSE_PAD

V34

SENSE_PAD

RSNS
1

SNS
2

R214

215.0K

1%

R214

215.0K

1%

J17

CONN JACK PWR

J17

CONN JACK PWR

3

2
1

R218
3.24K
1%

R218
3.24K
1%

R204 DNIR204 DNI
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SI4816BDY
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SI4816BDY

5

8

2

4
3

7
1

6

R223100K R223100K

C188

22pF

C188

22pF

C186
22uF
25V

1210

C186
22uF
25V

1210

R205

DNI

R205

DNI

gnd-pad

U24

LTC3855EUH-1

gnd-pad

U24

LTC3855EUH-1

TK/SS1
1 ITH1
2

VFB1
3

SGND1
4

VFB2
5

ITH2
6

TK/SS2
7

SENSE2+
8

SENSE2-
9

PGOOD2
17

NC
18

PGOOD1
16

TG2
20

BOOST2
21

PGND2
22

BG2
23

EXTVCC
24 INTVCC
25

PGND1
28

SW2
19

DIFFP
10

DIFFN
11

DIFFOUT
12

RUN2
13

ILIM1
14

ILIM2
15

VIN
26

BG1
27

BOOST1
29

TG1
30

SW1
31

CLKOUT
32 PHSASMD
33 MODE/PLLIN
34 FREQ
35

ITEMP2
36

ITEMP1
37 RUN1
38

SENSE1+
39

SENSE1-
40

SGND2
41

C189

10pF

C189

10pF C190

100UF

25V

C190

100UF

25V

C176

0.1UF

C176

0.1UF

C177
100UF
6.3V

C177
100UF
6.3V

R221 100KR221 100K

V35

SENSE_PAD

V35

SENSE_PAD
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S
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C182

47uF

35V

C182

47uF

35V

R207
6.49K
1%

R207
6.49K
1%

C183

100pF

C183

100pF

Q1

FDMC8878

Q1

FDMC8878

5
6
7
8

1
2
3

4

R209 11.5K

1%

R209 11.5K

1%

C185

0.1UF

C185

0.1UF
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Regulator Interface

Power 2 - 2.5V

Cad Note:
Place capacitors 
near PVIN pins

Design Note:
Ith is tied to INTVCC for
internal compensation

Cad Note:
Place capacitors 
near inductor

CAD Note:
Overlap R227 & R228
resistors pads
Place resistor & cap
near pin 12 of LTC3608 LTC3608B_ION

PGOOD_MAIN_12V

LTC3608B_ITHLTC3608B_INTVCC

LTC3608B_ITH_CR

PGOOD_2.5V

LTC3608B_INTVCC

LTC3608B_SW

LTC3608B_VFB

LTC3608B_VRNG

LTC3608B_RUN

PGOOD_1.1V
LTC3608B_BOOST

LTC3608B_EXTVCC

2.5V_FPGA_FILTER

2.5V_VCCIO_VCCPD

2.5V_VCCAUX

2.5V_VCCA_FPLL

12V

3.3V
2.5V

2.5V

PGOOD_1.1V 24
PGOOD_MAIN_12V 22,24,25
PGOOD_2.5V 24,25
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R232 11.3KR232 11.3K

R237 0.003R237 0.003
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4A, 33 Ohm FB
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Power 3 - FPGA 1.1V, 3.3V and 1.5V Output

Design Note:
Ith is tied to INTVCC for
internal compensation

Cad Note:
Place capacitors 
near inductor

Cad Note:
Place capacitors 
near inductor

Cad Note:
Place capacitors 
near inductor

Cad Note:
Place capacitors 
near PVIN pins

CAD Note:
Overlap R246 and R250 
resistor pads

CAD Note:
Overlap R253 and R254
resistor pads

PGOOD_MAIN_12V

LTC3608_ITHLTC3608_INTVCC

LTC3608_ITH_CR

PGOOD_1.1V

LTC3608_INTVCC

LTC3608_SW

LTC3608_VFB

LTC3608_VRNG

LTC3103_BST
LTC3103_SW

LTC3103_FB
PGOOD_3.3V

LTC3103_RUNPGOOD_MAIN_12V

PGOOD_1.1V
LTC3103_VCC

RUN_1.5VPGOOD_MAIN_12V

PGOOD_2.5V

LTC3600_PGFB

PGOOD_1.5V

LTC3600_INTVCC

LTC3600_ISET

LTC3600_RT

LTC3600_BOOST

LTC3600_SW

LTC3608_ION
LTC3608_BOOST

LTC3608_EXTVCC

12V

3.3V
1.1V 1.1V_VCC

3.3V_FPGA

3.3V

12V

3.3V_VCCIO_VCCPD

3.3V_VCCPGM

12V

3.3V

1.5V 1.5V_VCCIO

PGOOD_MAIN_12V 22,23,25

PGOOD_2.5V 23,25

PGOOD_1.1V 23
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R242
13.7K

1%
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C218 22nFC218 22nF

C216 3300pFC216 3300pFR243 2.32KR243 2.32K
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C213

47UF
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R249 0.003R249 0.003

C223 0.1UFC223 0.1UF
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25V

1210

C207
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1210
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22uF
25V

1210
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25V
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R247 0.003R247 0.003
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Isat = 20A
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R258
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30.1K
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1.8V @ 200mA

Flash VCC/VPP, MAXV/MAXII VCCINT & LPDDR2 VDD1

Power 4 - Linear Regulators

5.37V @ 0.3mA

Power Monitor VIN

CAD Note:
Place caps &  res near regulator
Place U33 at the same side as
DDR3 addr/ctrl/cmd termination 
resistor packs and capacitor arrays
Pour copper on outer layer to cover
these components

0.75V VTT (3A Sink/Src)

DDR3 VTT

1.0V @ 500mA

Ethernet PHY DVDD/VDDO

1.2V @ 800mA

LPDDR2 VDD2, VDDQ, VDDCA, FPGA VCCIO_1.2V

CAD Note:
Place resistors near ADJ pin

CAD Note:
Place resistors near ADJ pin

CAD Note:
Place resistors near ADJ pin

CAD Note:
Place resistors near ADJ pin

CAD Note:
Place capacitor near OUT pins

CAD Note:
Place capacitors near VTT pins

CAD Note:
Place capacitor near OUT pins

5V @ 8.8mA

CAD Note:
Place resistors near ADJ pin

VTT LDO, LCD Character, SPI Level Shifter

CAD Note:
Overlap R267 and R269
resistor pads
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System Controller Interface
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Cyclone V E Bank 3 and Bank 4

CAD Note:
Place resistor near RREF_TL pins.
Route away from aggressor.

CAD Note:
Place C251 near FPGA

VCCBAT

RREF_TL

1.1V_VCC 3.3V_VCCIO_VCCPD

2.5V_VCCIO_VCCPD

2.5V_VCCIO_VCCPD3.3V_VCCIO_VCCPD

2.5V_VCCIO_VCCPD

1.2V_VCCIO

VREF_LPDDR2

2.5V_VCCIO_VCCPD VREF_2.5V_VCCIO
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2.5V_VCCAUX2.5V_VCCA_FPLL

VREF_DDR3
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3.3V_VCCPGM 2.5V_FPGA_FILTER
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