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Cyclone V ST SoC Bank 3

HSMA

HSMA

FPGA_USER_IO

FPGA_HSMA_RX_D_n016
FPGA_HSMA_RX_D_p016

FPGA_HSMA_RX_D_n116
FPGA_HSMA_RX_D_p116

FPGA_HSMA_RX_D_n216
FPGA_HSMA_RX_D_p216

FPGA_HSMA_RX_D_n316
FPGA_HSMA_RX_D_p316

FPGA_HSMA_RX_D_n416
FPGA_HSMA_RX_D_p416

FPGA_HSMA_RX_D_n516
FPGA_HSMA_RX_D_p516

FPGA_HSMA_RX_D_n616
FPGA_HSMA_RX_D_p616

FPGA_HSMA_RX_D_n716
FPGA_HSMA_RX_D_p716

FPGA_HSMA_RX_D_n816
FPGA_HSMA_RX_D_p816

FPGA_HSMA_RX_D_n916
FPGA_HSMA_RX_D_p916

FPGA_HSMA_RX_D_n1016
FPGA_HSMA_RX_D_p1016

FPGA_HSMA_RX_D_n1116
FPGA_HSMA_RX_D_p1116

FPGA_HSMA_RX_D_n1216
FPGA_HSMA_RX_D_p1216

FPGA_HSMA_RX_D_n1316
FPGA_HSMA_RX_D_p1316

FPGA_HSMA_RX_D_n1416
FPGA_HSMA_RX_D_p1416

FPGA_HSMA_RX_D_n1516
FPGA_HSMA_RX_D_p1516

FPGA_HSMA_RX_D_n1616
FPGA_HSMA_RX_D_p1616

FPGA_HSMA_CLK_IN_p216
FPGA_HSMA_CLK_IN_n216

FPGA_HSMA_CLK_IN_p116
FPGA_HSMA_CLK_IN_n116

FPGA_HSMA_TX_D_p16 16
FPGA_HSMA_TX_D_n16 16

FPGA_HSMA_TX_D_p15 16
FPGA_HSMA_TX_D_n15 16

FPGA_HSMA_TX_D_p14 16
FPGA_HSMA_TX_D_n14 16

FPGA_HSMA_TX_D_p13 16
FPGA_HSMA_TX_D_n13 16

FPGA_HSMA_TX_D_p12 16
FPGA_HSMA_TX_D_n12 16

FPGA_HSMA_TX_D_p11 16
FPGA_HSMA_TX_D_n11 16

FPGA_HSMA_TX_D_p10 16
FPGA_HSMA_TX_D_n10 16

FPGA_HSMA_TX_D_p9 16
FPGA_HSMA_TX_D_n9 16

FPGA_HSMA_TX_D_p8 16
FPGA_HSMA_TX_D_n8 16

FPGA_HSMA_TX_D_p7 16
FPGA_HSMA_TX_D_n7 16

FPGA_HSMA_TX_D_p6 16
FPGA_HSMA_TX_D_n6 16

FPGA_HSMA_TX_D_p5 16
FPGA_HSMA_TX_D_n5 16

FPGA_HSMA_TX_D_p4 16
FPGA_HSMA_TX_D_n4 16

FPGA_HSMA_TX_D_p3 16
FPGA_HSMA_TX_D_n3 16

FPGA_HSMA_TX_D_p2 16
FPGA_HSMA_TX_D_n2 16

FPGA_HSMA_TX_D_p1 16
FPGA_HSMA_TX_D_n1 16

FPGA_HSMA_TX_D_p0 16
FPGA_HSMA_TX_D_n0 16

FPGA_HSMA_CLK_OUT_p2 16
FPGA_HSMA_CLK_OUT_n2 16

FPGA_HSMA_CLK_OUT_p1 16
FPGA_HSMA_CLK_OUT_n1 16

FPGA_HSMA_SCL 16
FPGA_HSMA_SDA 16

FPGA_USER_DIP125
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IC4-2
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IO_3A_AG1/DIFFIO_RX_B10P/DQ2B
AG1

IO_3A_AB12/DIFFIO_RX_B11N/DQSN2B
AB12 IO_3A_AA12/DIFFIO_RX_B11P/DQS2B
AA12

IO_3A_AJ1/DIFFIO_RX_B14P/DQ2B
AJ1

IO_3A_AD12/DIFFIO_RX_B15N
AD12 IO_3A_AC12/DIFFIO_RX_B15P
AC12

IO_3B_AG11/DIFFIO_RX_B18N/DQ3B
AG11 IO_3B_AF11/DIFFIO_RX_B18P/DQ3B
AF11

IO_3B_AB13/DIFFIO_RX_B19N/DQSN3B
AB13 IO_3B_AA13/DIFFIO_RX_B19P/DQS3B
AA13

IO_3B_AF13/DIFFIO_RX_B22N/DQ3B
AF13 IO_3B_AE13/DIFFIO_RX_B22P/DQ3B
AE13

IO_3B_AE14/DIFFIO_RX_B23N
AE14 IO_3B_AD14/DIFFIO_RX_B23P
AD14

IO_3B_AG13/DIFFIO_RX_B26N/DQ4B
AG13 IO_3B_AG12/DIFFIO_RX_B26P/DQ4B
AG12

IO_3B_AC14/DIFFIO_RX_B27N/DQSN4B
AC14 IO_3B_AB15/DIFFIO_RX_B27P/DQS4B
AB15

IO_3B_AH14/DIFFIO_RX_B30N/DQ4B
AH14 IO_3B_AH13/DIFFIO_RX_B30P/DQ4B
AH13

IO_3B_AK11/DIFFIO_RX_B34N/DQ5B
AK11 IO_3B_AJ11/DIFFIO_RX_B34P/DQ5B
AJ11

IO_3B_AH15/DIFFIO_RX_B38N/DQ5B
AH15 IO_3B_AG15/DIFFIO_RX_B38P/DQ5B
AG15

IO_3A_AD11/DATA8/DIFFIO_RX_B1P/DQ1B
AD11

IO_3A_AC9/DATA12/DIFFIO_RX_B3P/DQS1B
AC9

IO_3A_AD7/CLKUSR/DIFFIO_RX_B5P/DQ1B
AD7

IO_3A_AF4/PR_ERROR/DIFFIO_RX_B7P
AF4

IO_3A_AD10/DATA10/DIFFIO_RX_B3N/DQSN1B
AD10

IO_3B_W15/CLK1P/DIFFIO_RX_B39P
W15

IO_3A_AE12/DATA6/DIFFIO_RX_B1N/DQ1B
AE12

IO_3A_AE7/DATA14/DIFFIO_RX_B5N/DQ1B
AE7

IO_3A_AF5/PR_DONE/DIFFIO_RX_B7N
AF5

IO_3A_AH2/DIFFIO_RX_B10N/DQ2B
AH2

IO_3A_AJ2/DIFFIO_RX_B14N/DQ2B
AJ2

IO_3B_AF14/CLK0P,FPLL_BL_FBP/DIFFIO_RX_B31P
AF14

IO_3B_Y16/CLK1N/DIFFIO_RX_B39N
Y16

IO_3B_AF15/CLK0N,FPLL_BL_FBN/DIFFIO_RX_B31N
AF15

IO_3B_AH12/FPLL_BL_CLKOUT0,FPLL_BL_CLKOUTP,FPLL_BL_FB/DIFFIO_TX_B37P/DQ5B
AH12

IO_3B_AJ12/FPLL_BL_CLKOUT1,FPLL_BL_CLKOUTN/DIFFIO_TX_B37N/DQ5B
AJ12

IO_3B_AJ14/DIFFIO_TX_B40P/DQ5B
AJ14

IO_3B_AK14/DIFFIO_TX_B40N/DQ5B
AK14

IO_3B_AG10/DIFFIO_TX_B17P/DQ3B
AG10

IO_3B_AH9/DIFFIO_TX_B17N
AH9

IO_3B_AK12/DIFFIO_TX_B36P
AK12

IO_3B_AK13/DIFFIO_TX_B36N/DQ5B
AK13

IO_3B_AH10/DIFFIO_TX_B33P/DQ5B
AH10

IO_3B_AJ10/DIFFIO_TX_B33N
AJ10

IO_3B_AJ9/DIFFIO_TX_B29P/DQ4B
AJ9

IO_3B_AK9/DIFFIO_TX_B29N/DQ4B
AK9

IO_3B_AH7/DIFFIO_TX_B32P/DQ4B
AH7

IO_3B_AH8/DIFFIO_TX_B32N/DQ4B
AH8

IO_3B_AK7/DIFFIO_TX_B28P
AK7

IO_3B_AK8/DIFFIO_TX_B28N/DQ4B
AK8

IO_3B_AJ6/DIFFIO_TX_B25P/DQ4B
AJ6

IO_3B_AJ7/DIFFIO_TX_B25N
AJ7

IO_3B_AJ5/DIFFIO_TX_B24P/DQ3B
AJ5

IO_3B_AK6/DIFFIO_TX_B24N/DQ3B
AK6

IO_3B_AJ4/DIFFIO_TX_B21P/DQ3B
AJ4

IO_3B_AK4/DIFFIO_TX_B21N/DQ3B
AK4

IO_3B_AK2/DIFFIO_TX_B20P
AK2

IO_3B_AK3/DIFFIO_TX_B20N/DQ3B
AK3

IO_3A_AE11/DATA11/DIFFIO_TX_B4P
AE11

IO_3A_AF10/DATA9/DIFFIO_TX_B4N/DQ1B
AF10

IO_3A_AF9/DIFFIO_TX_B8P/DQ1B
AF9

IO_3A_AG8/PR_READY/DIFFIO_TX_B8N/DQ1B
AG8

IO_3A_AD9/DATA7/DIFFIO_TX_B2P/DQ1B
AD9

IO_3A_AE9/DATA5/DIFFIO_TX_B2N
AE9

IO_3A_AF8/DIFFIO_TX_B9P/DQ2B
AF8

IO_3A_AG7/DIFFIO_TX_B9N
AG7

IO_3A_AF6/DIFFIO_TX_B12P
AF6

IO_3A_AG6/DIFFIO_TX_B12N/DQ2B
AG6

IO_3A_AG5/DIFFIO_TX_B13P/DQ2B
AG5

IO_3A_AH5/DIFFIO_TX_B13N/DQ2B
AH5

IO_3A_AG3/DATA15/DIFFIO_TX_B6P/DQ1B
AG3

IO_3A_AH4/DATA13/DIFFIO_TX_B6N/DQ1B
AH4

IO_3A_AG2/DIFFIO_TX_B16P/DQ2B
AG2

IO_3A_AH3/DIFFIO_TX_B16N/DQ2B
AH3

IO_3B_AA14/DIFFIO_RX_B35P/DQS5B
AA14



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Cyclone V ST SoC Bank 4 

FPGA_DDR3

FPGA_DDR3

FPGA_USER_IO

CLK_IN

FPGA_DDR3_x32_DQ3111

FPGA_DDR3_x32_DQ2911
FPGA_DDR3_x32_DQ3011

FPGA_DDR3_x32_DQ2711
FPGA_DDR3_x32_DQ2811

FPGA_DDR3_x32_DQ2511
FPGA_DDR3_x32_DQ2611

FPGA_DDR3_x32_DQ2311
FPGA_DDR3_x32_DQ2411

FPGA_DDR3_x32_DQ2111
FPGA_DDR3_x32_DQ2211

FPGA_DDR3_x32_DQ1911
FPGA_DDR3_x32_DQ2011

FPGA_DDR3_x32_DQ1711
FPGA_DDR3_x32_DQ1811

FPGA_DDR3_x32_DQ1511
FPGA_DDR3_x32_DQ1611

FPGA_DDR3_x32_DQ1311
FPGA_DDR3_x32_DQ1411

FPGA_DDR3_x32_DQ1111
FPGA_DDR3_x32_DQ1211

FPGA_DDR3_x32_DQ911
FPGA_DDR3_x32_DQ1011

FPGA_DDR3_x32_DQ711
FPGA_DDR3_x32_DQ811

FPGA_DDR3_x32_DQ511
FPGA_DDR3_x32_DQ611

FPGA_DDR3_x32_DQ311
FPGA_DDR3_x32_DQ411

FPGA_DDR3_x32_DQ111
FPGA_DDR3_x32_DQ211

FPGA_DDR3_x32_DQ011

FPGA_DDR3_x32_DQS311
FPGA_DDR3_x32_DQSn311

FPGA_DDR3_x32_DQS211
FPGA_DDR3_x32_DQSn211

FPGA_DDR3_x32_DQS111
FPGA_DDR3_x32_DQSn111

FPGA_DDR3_x32_DQS011
FPGA_DDR3_x32_DQSn011

FPGA_DDR3_x32_A12 11

FPGA_DDR3_x32_A10 11
FPGA_DDR3_x32_A11 11

FPGA_DDR3_x32_A8 11
FPGA_DDR3_x32_A9 11

FPGA_DDR3_x32_A7 11

FPGA_DDR3_x32_A5 11
FPGA_DDR3_x32_A6 11

FPGA_DDR3_x32_A3 11
FPGA_DDR3_x32_A4 11

FPGA_DDR3_x32_A1 11
FPGA_DDR3_x32_A2 11

FPGA_DDR3_x32_A0 11

FPGA_DDR3_x32_BA1 11
FPGA_DDR3_x32_BA2 11

FPGA_DDR3_x32_BA0 11

FPGA_DDR3_x32_CK 11
FPGA_DDR3_x32_CKE 11

FPGA_DDR3_x32_CKn 11

FPGA_DDR3_x32_CASn 11
FPGA_DDR3_x32_CSn 11

FPGA_DDR3_x32_RASn 11

FPGA_DDR3_x32_WEn 11
FPGA_DDR3_x32_ODT 11

FPGA_DDR3_x32_DM2 11
FPGA_DDR3_x32_DM3 11

FPGA_DDR3_x32_DM0 11
FPGA_DDR3_x32_DM1 11

FPGA_DDR3_x32_RESETn 11

FPGA_USER_DIP025
FPGA_USER_PB125
FPGA_USER_PB025

FPGA_USER_LED325
FPGA_USER_LED225
FPGA_USER_LED125
FPGA_USER_LED025

FPGA_CLKIN_100M9
FPGA_CLKIN_DDR3_50M9
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IO_4A_AA19/DIFFIO_RX_B63N
AA19

IO_4A_AJ26/DIFFIO_TX_B68P
AJ26

IO_4A_AG26/DIFFIO_TX_B76P
AG26

IO_4A_AK21/DIFFIO_TX_B60P
AK21

IO_4A_AE16/DIFFIO_TX_B44P
AE16

IO_4A_AJ22/DIFFIO_TX_B61N/DQ8B
AJ22

IO_4A_AJ19/DIFFIO_TX_B52P
AJ19

IO_4A_AH23/DIFFIO_TX_B61P/DQ8B
AH23

IO_4A_AK24/DIFFIO_TX_B64N/DQ8B
AK24

IO_4A_AJ25/DIFFIO_TX_B65N
AJ25

IO_4A_AK29/DIFFIO_TX_B73N
AK29

IO_4A_AH19/DIFFIO_TX_B49N
AH19

IO_4A_AK23/DIFFIO_TX_B64P/DQ8B
AK23

IO_4A_AK22/DIFFIO_TX_B60N/DQ8B
AK22

IO_4A_AG22/DIFFIO_TX_B57P/DQ8B
AG22

IO_4A_Y18/DIFFIO_RX_B63P
Y18

IO_4A_V18/DIFFIO_RX_B71P
V18

IO_4A_W19/DIFFIO_RX_B71N
W19

IO_4A_AH22/DIFFIO_TX_B57N
AH22

IO_4A_AD20/DIFFIO_RX_B74P/DQ10B
AD20

IO_4A_AE17/DIFFIO_RX_B42P/DQ6B
AE17

IO_4A_AF19/DIFFIO_RX_B54P/DQ7B
AF19

IO_4A_AH20/DIFFIO_RX_B46N/DQ6B
AH20

IO_4A_AF23/DIFFIO_RX_B66P/DQ9B
AF23

IO_4A_AD21/DIFFIO_RX_B74N/DQ10B
AD21

IO_4A_AA21/DIFFIO_RX_B79P
AA21

IO_4A_AG23/DIFFIO_TX_B56P/DQ7B
AG23

IO_4A_AK18/DIFFIO_RX_B50N/DQ7B
AK18

IO_4A_AH24/DIFFIO_TX_B56N/DQ7B
AH24

IO_4A_AJ17/DIFFIO_RX_B50P/DQ7B
AJ17 IO_4A_AJ20/DIFFIO_TX_B53P/DQ7B
AJ20

IO_4A_AJ21/DIFFIO_TX_B53N/DQ7B
AJ21 IO_4A_AG18/DIFFIO_TX_B49P/DQ7B
AG18

IO_4A_AK19/DIFFIO_TX_B52N/DQ7B
AK19

IO_4A_AG16/DIFFIO_TX_B41P/DQ6B
AG16

IO_4A_AG21/DIFFIO_RX_B46P/DQ6B
AG21 IO_4A_AJ16/DIFFIO_TX_B45P/DQ6B
AJ16

IO_4A_AF18/DIFFIO_RX_B42N/DQ6B
AF18

IO_4A_AF16/DIFFIO_TX_B44N/DQ6B
AF16

IO_4A_AH17/DIFFIO_TX_B48P/DQ6B
AH17

IO_4A_AH18/DIFFIO_TX_B48N/DQ6B
AH18 IO_4A_AK16/DIFFIO_TX_B45N/DQ6B
AK16

IO_4A_AK27/DIFFIO_TX_B72N/DQ9B
AK27

IO_4A_AE22/DIFFIO_RX_B70P/DQ9B
AE22

IO_4A_AJ24/DIFFIO_TX_B65P/DQ9B
AJ24

IO_4A_AE23/DIFFIO_RX_B70N/DQ9B
AE23

IO_4A_AK26/DIFFIO_TX_B68N/DQ9B
AK26

IO_4A_AJ27/DIFFIO_TX_B72P/DQ9B
AJ27

IO_4A_AG25/DIFFIO_TX_B69P/DQ9B
AG25

IO_4A_AH25/DIFFIO_TX_B69N/DQ9B
AH25

IO_4A_AC22/DIFFIO_RX_B78P/DQ10B
AC22

IO_4A_AC23/DIFFIO_RX_B78N/DQ10B
AC23

IO_4A_AK28/DIFFIO_TX_B73P/DQ10B
AK28

IO_4A_AF25/DIFFIO_TX_B77P/DQ10B
AF25

IO_4A_AD24/DIFFIO_TX_B80P/DQ10B
AD24

IO_4A_AF26/DIFFIO_TX_B77N/DQ10B
AF26

IO_4A_AE24/DIFFIO_TX_B80N/DQ10B
AE24

IO_4A_AH27/DIFFIO_TX_B76N/DQ10B
AH27

IO_4A_V17/DIFFIO_RX_B51P/DQS7B
V17

IO_4A_W17/DIFFIO_RX_B51N/DQSN7B
W17

IO_4A_V16/DIFFIO_RX_B43P/DQS6B
V16

IO_4A_W16/DIFFIO_RX_B43N/DQSN6B
W16

IO_4A_AC20/DIFFIO_RX_B67P/DQS9B
AC20

IO_4A_AD19/DIFFIO_RX_B67N/DQSN9B
AD19

IO_4A_Y19/DIFFIO_RX_B75P/DQS10B
Y19

IO_4A_AA20/DIFFIO_RX_B75N/DQSN10B
AA20

IO_4A_AF21/DIFFIO_RX_B62N/DQ8B
AF21

IO_4A_AG20/DIFFIO_RX_B54N/DQ7B
AG20

IO_4A_AB21/DIFFIO_RX_B79N
AB21

IO_4A_AG17/RZQ_0/DIFFIO_TX_B41N
AG17

IO_4A_AB17/CLK2N/DIFFIO_RX_B47N
AB17

IO_4A_AF20/DIFFIO_RX_B62P/DQ8B
AF20

IO_4A_AF24/DIFFIO_RX_B66N/DQ9B
AF24

IO_4A_AE19/DIFFIO_RX_B58N/DQ8B
AE19

IO_4A_AE18/DIFFIO_RX_B58P/DQ8B
AE18

IO_4A_AA18/DIFFIO_RX_B59N/DQSN8B
AA18

IO_4A_Y17/DIFFIO_RX_B59P/DQS8B
Y17

IO_4A_AA16/CLK2P/DIFFIO_RX_B47P
AA16

IO_4A_AC18/CLK3P/DIFFIO_RX_B55P
AC18

IO_4A_AD17/CLK3N/DIFFIO_RX_B55N
AD17
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Cyclone V ST SoC Bank 5

FPGA_AUDIO

HSMA

HSMB

CLK_IN

FPGA_DVI

FPGA_HSMA_D316
FPGA_HSMA_D216
FPGA_HSMA_D116
FPGA_HSMA_D016

FPGA_HSMB_CLK_IN017

FPGA_HSMB_D317
FPGA_HSMB_D217
FPGA_HSMB_D117
FPGA_HSMB_D017

FPGA_AUDIO_BCLK19
FPGA_AUDIO_DACDAT19
FPGA_AUDIO_DACLRCK19
FPGA_AUDIO_MCLK19

FPGA_DVI_DE 20
FPGA_DVI_HS 20
FPGA_DVI_VS 20

FPGA_DVI_RESETn 20
FPGA_DVI_CLK 20

FPGA_DVI_DATA7 20
FPGA_DVI_DATA8 20

FPGA_DVI_DATA6 20
FPGA_DVI_DATA5 20

FPGA_DVI_DATA3 20
FPGA_DVI_DATA4 20

FPGA_DVI_DATA1 20
FPGA_DVI_DATA2 20

FPGA_DVI_DATA0 20

FPGA_DVI_DATA12 20
FPGA_DVI_DATA11 20

FPGA_DVI_DATA9 20
FPGA_DVI_DATA10 20

FPGA_DVI_DATA23 20
FPGA_DVI_DATA22 20
FPGA_DVI_DATA21 20
FPGA_DVI_DATA20 20
FPGA_DVI_DATA19 20
FPGA_DVI_DATA18 20

FPGA_DVI_DATA16 20
FPGA_DVI_DATA17 20

FPGA_DVI_DATA14 20
FPGA_DVI_DATA15 20

FPGA_DVI_DATA13 20

FPGA_CLKIN_27M9

FPGA_HSMA_CLK_OUT016
FPGA_HSMA_CLK_IN016
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IO_5A_AA24/DIFFIO_RX_R9P
AA24

IO_5A_Y23/DIFFIO_RX_R11P/DQ2R
Y23

IO_5A_Y24/DIFFIO_RX_R11N/DQ2R
Y24

IO_5A_AD26/DIFFIO_RX_R15P/DQ2R
AD26

IO_5A_AC27/DIFFIO_RX_R15N/DQ2R
AC27

IO_5A_AH28/PR_REQUEST/DIFFIO_TX_R1N/DQ1R
AH28

IO_5A_AH29/CVP_CONFDONE/DIFFIO_TX_R3N/DQ1R
AH29

IO_5A_AJ29/NCEO/DIFFIO_TX_R3P/DQ1R
AJ29

IO_5A_AE26/DEV_OE/DIFFIO_TX_R5P
AE26

IO_5A_AG27/RZQ_1/DIFFIO_TX_R1P/DQ1R
AG27

IO_5A_AF30/DIFFIO_TX_R14N/DQ2R
AF30

IO_5A_AF29/DIFFIO_TX_R14P
AF29

IO_5A_AB26/DIFFIO_TX_R7N
AB26

IO_5A_AG28/DIFFIO_TX_R12P/DQ2R
AG28

IO_5A_AC25/CRC_ERROR/DIFFIO_RX_R2N
AC25

IO_5B_V25/DIFFIO_RX_R17N
V25

IO_5B_AB30/DIFFIO_RX_R19P/DQ3R
AB30

IO_5B_W25/DIFFIO_RX_R17P
W25

IO_5B_AA30/DIFFIO_RX_R19N/DQ3R
AA30

IO_5B_AC30/RZQ_2/DIFFIO_TX_R24N
AC30

IO_5B_AB28/DIFFIO_TX_R20P/DQ3R
AB28

IO_5B_AD29/FPLL_BR_CLKOUT1,FPLL_BR_CLKOUTN/DIFFIO_TX_R22N/DQ3R
AD29

IO_5B_AD30/DIFFIO_TX_R24P/DQ3R
AD30

IO_5B_AA28/DIFFIO_TX_R20N/DQ3R
AA28

IO_5B_AC29/DIFFIO_TX_R18N/DQ3R
AC29

IO_5A_W24/DIFFIO_RX_R13N/DQSN2R
W24

IO_5A_AB25/DIFFIO_RX_R9N
AB25

IO_5B_AC28/DIFFIO_TX_R18P/DQ3R
AC28

IO_5A_V23/DIFFIO_RX_R13P/DQS2R
V23

IO_5A_AB23/DIFFIO_RX_R8N/DQ1R
AB23

IO_5A_AB22/DIFFIO_RX_R8P/DQ1R
AB22

IO_5A_Y21/DIFFIO_RX_R4N/DQ1R
Y21

IO_5A_W20/DIFFIO_RX_R4P/DQ1R
W20

IO_5B_AA26/CLK5P/DIFFIO_RX_R21P/DQS3R
AA26

IO_5B_AB27/CLK5N/DIFFIO_RX_R21N/DQSN3R
AB27

IO_5B_Y26/CLK4P,FPLL_BR_FBP/DIFFIO_RX_R23P/DQ3R
Y26

IO_5B_AE29/FPLL_BR_CLKOUT0,FPLL_BR_CLKOUTP,FPLL_BR_FB/DIFFIO_TX_R22P
AE29

IO_5A_AG30/DIFFIO_TX_R16N
AG30

IO_5A_W22/NPERSTL1/DIFFIO_RX_R6N/DQSN1R
W22

IO_5A_AE27/DIFFIO_TX_R10P/DQ2R
AE27

IO_5A_AH30/DIFFIO_TX_R16P/DQ2R
AH30

IO_5B_Y27/CLK4N,FPLL_BR_FBN/DIFFIO_RX_R23N/DQ3R
Y27

IO_5A_AA25/DIFFIO_TX_R7P/DQ1R
AA25

IO_5A_W21/NPERSTL0/DIFFIO_RX_R6P/DQS1R
W21

IO_5A_AE28/DIFFIO_TX_R10N/DQ2R
AE28

IO_5A_AF28/DIFFIO_TX_R12N/DQ2R
AF28
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Cyclone V ST SoC Bank 6

HPS PB0

HPS PB1

HPS PB2

HPS PB3

HPS_DDR3

HPS_DDR3

HPS DIP

DDR_1p5v_HPS

DDR_1p5v_HPS

HPS_DDR3_x32_DQ3912
HPS_DDR3_x32_DQ3812
HPS_DDR3_x32_DQ3712
HPS_DDR3_x32_DQ3612
HPS_DDR3_x32_DQ3512

HPS_DDR3_x32_DQ3312
HPS_DDR3_x32_DQ3412

HPS_DDR3_x32_DQ3212

HPS_DDR3_x32_DQ3012
HPS_DDR3_x32_DQ3112

HPS_DDR3_x32_DQ2812
HPS_DDR3_x32_DQ2912

HPS_DDR3_x32_DQ2612
HPS_DDR3_x32_DQ2712

HPS_DDR3_x32_DQ2412
HPS_DDR3_x32_DQ2512

HPS_DDR3_x32_DQ2212
HPS_DDR3_x32_DQ2312

HPS_DDR3_x32_DQ2012
HPS_DDR3_x32_DQ2112

HPS_DDR3_x32_DQ1812
HPS_DDR3_x32_DQ1912

HPS_DDR3_x32_DQ1612
HPS_DDR3_x32_DQ1712

HPS_DDR3_x32_DQ1512

HPS_DDR3_x32_DQ1312
HPS_DDR3_x32_DQ1412

HPS_DDR3_x32_DQ1112
HPS_DDR3_x32_DQ1212

HPS_DDR3_x32_DQ912
HPS_DDR3_x32_DQ1012

HPS_DDR3_x32_DQ712
HPS_DDR3_x32_DQ812

HPS_DDR3_x32_DQ512
HPS_DDR3_x32_DQ612

HPS_DDR3_x32_DQ412
HPS_DDR3_x32_DQ312

HPS_DDR3_x32_DQ112
HPS_DDR3_x32_DQ212

HPS_DDR3_x32_DQ012

HPS_DDR3_x32_DQS412
HPS_DDR3_x32_DQSn412

HPS_DDR3_x32_DQS312
HPS_DDR3_x32_DQSn312

HPS_DDR3_x32_DQS212
HPS_DDR3_x32_DQSn212

HPS_DDR3_x32_DQS112
HPS_DDR3_x32_DQSn112

HPS_DDR3_x32_DQS012
HPS_DDR3_x32_DQSn012

HPS_DDR3_x32_A14 12
HPS_DDR3_x32_A13 12
HPS_DDR3_x32_A12 12
HPS_DDR3_x32_A11 12
HPS_DDR3_x32_A10 12
HPS_DDR3_x32_A9 12

HPS_DDR3_x32_A7 12
HPS_DDR3_x32_A8 12

HPS_DDR3_x32_A6 12

HPS_DDR3_x32_A4 12
HPS_DDR3_x32_A5 12

HPS_DDR3_x32_A3 12
HPS_DDR3_x32_A2 12

HPS_DDR3_x32_A0 12
HPS_DDR3_x32_A1 12

HPS_DDR3_x32_BA1 12
HPS_DDR3_x32_BA2 12

HPS_DDR3_x32_BA0 12

HPS_DDR3_x32_CASn 12
HPS_DDR3_x32_CSn 12

HPS_DDR3_x32_RASn 12

HPS_DDR3_x32_WEn 12
HPS_DDR3_x32_ODT 12

HPS_DDR3_x32_CK 12
HPS_DDR3_x32_CKE 12

HPS_DDR3_x32_CKn 12

HPS_DDR3_x32_DM3 12
HPS_DDR3_x32_DM4 12

HPS_DDR3_x32_DM1 12
HPS_DDR3_x32_DM2 12

HPS_DDR3_x32_DM0 12

HPS_DDR3_x32_RESETn 12
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Bank 6A = 1.5v
Bank 6B = 1.5v

Bank 6B = 1.5v

CYCLONE V ST SoC BANK 6

IC4-5

5CSTFD6D5F31I7

HPS_DDR_6A_M23
M23

HPS_DDR_6A_L23
L23

HPS_DDR_6B_Y29
Y29

HPS_DDR_6B_V27
V27

HPS_DDR_6B_U25
U25

HPS_DDR_6B_T25
T25

HPS_DDR_6B_V28
V28

HPS_DDR_6B_U27
U27

HPS_DDR_6B_T24
T24

HPS_DDR_6B_T23
T23

HPS_DDR_6B_R22
R22

HPS_DDR_6B_R21
R21

HPS_DDR_6B_R19
R19

HPS_DDR_6B_R18
R18

HPS_DDR_6A_N25
N25

HPS_DDR_6A_N24
N24

HPS_DDR_6A_N18
N18

HPS_DDR_6A_M19
M19 HPS_RZQ_0_6A_D27

D27

HPS_DDR_6B_R24
R24

HPS_DDR_6B_W26
W26

HPS_DDR_6B_W29
W29

HPS_DDR_6B_V30
V30

HPS_DDR_6B_R26
R26

HPS_DDR_6B_R27
R27

HPS_DDR_6B_T28
T28

HPS_DDR_6B_T29
T29

HPS_DDR_6B_P25
P25

HPS_DDR_6B_P24
P24

HPS_DDR_6B_R29
R29

HPS_DDR_6B_N27
N27

HPS_DDR_6B_P27
P27

HPS_DDR_6B_P26
P26

HPS_DDR_6B_U26
U26

HPS_DDR_6A_M30
M30

HPS_DDR_6A_L28
L28

HPS_DDR_6A_M27
M27

HPS_DDR_6A_M26
M26

HPS_DDR_6A_K27
K27

HPS_DDR_6A_K29
K29

HPS_DDR_6A_L26
L26

HPS_DDR_6A_K26
K26

HPS_DDR_6A_J29
J29

HPS_DDR_6A_J30
J30

HPS_DDR_6A_L24
L24

HPS_DDR_6A_L25
L25

HPS_DDR_6A_G28
G28

HPS_DDR_6A_H30
H30

HPS_DDR_6A_K22
K22

HPS_DDR_6A_K23
K23

HPS_DDR_6A_H25
H25

HPS_DDR_6A_C29
C29

HPS_DDR_6A_B30
B30

HPS_DDR_6A_C30
C30

HPS_DDR_6A_D29
D29

HPS_DDR_6A_G26
G26

HPS_DDR_6A_H27
H27

HPS_DDR_6A_E28
E28

HPS_DDR_6A_F29
F29

HPS_DDR_6A_J27
J27

HPS_DDR_6A_J25
J25

HPS_DDR_6A_F30
F30

HPS_DDR_6A_F28
F28

HPS_DDR_6A_G30
G30

HPS_DDR_6A_F26
F26

HPS_DDR_6A_J23
J23

HPS_DDR_6A_J24
J24

HPS_DDR_6A_E29
E29

HPS_DDR_6A_D30
D30HPS_DDR_6A_E27
E27HPS_DDR_6A_H24
H24

HPS_DDR_6A_H28
H28

HPS_DDR_6A_C28
C28

HPS_DDR_6A_L29
L29

HPS_DDR_6B_W27
W27

HPS_DDR_6B_W30
W30

HPS_DDR_6B_R28
R28

HPS_DDR_6A_M28
M28

HPS_DDR_6A_K28
K28

HPS_DDR_6B_P30
P30

HPS_DDR_6B_N28
N28

HPS_DDR_6B_N29
N29

HPS_DDR_6B_T26
T26

HPS_GPI3_6A_M22
M22 HPS_GPI2_6A_N23
N23 HPS_GPI1_6A_J26
J26 HPS_GPI0_6A_M25

M25 HPS_DDR_6A_L30
L30 HPS_DDR_6A_H29
H29 HPS_DDR_6A_G25
G25 HPS_DDR_6A_K21
K21

HPS_GPI13_6B_Y28
Y28

HPS_GPI12_6B_V29
V29

HPS_GPI11_6B_U20
U20

HPS_GPI10_6B_T21
T21

HPS_GPI9_6B_U28
U28

HPS_GPI8_6B_T30
T30

HPS_GPI7_6B_V20
V20

HPS_GPI6_6B_P22
P22

HPS_GPI5_6B_P29
P29

HPS_GPI4_6B_N30
N30
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BOOTSEL[2]

BOOTSEL[0]

BOOTSEL[1]

Cyclone V ST SoC Bank 7i2c 2pin hader

HPS_I2C

HPS_CLKIN

HPS_QSPI

HPS_USER_IO

HPS_UART

HPS_JTAG

HPS_RST

HPS_ENET

HPS_SD_CARD

HPS_USB2.0

Note

default

Boot Flash deviceBOOTSEL
   [2:0]

0x1

0x5

0x7

FPGA (HPS-to-FPGA bridge)

3.3 V SD/MMC flash memory with internal transceiver

3.3 V SPI or quad SPI flash memory

CLKSEL[0] CLKSEL[1]

Note

default

OSC1 CLK rangeCLKSEL
  [1:0]

0x0

0x1

0x2

0x3

10-50MHz

10-12.5MHz

12.5-25MHz

25-50MHz

boot_sel2

boot_sel0

HPS_QSPI_SS
boot_sel2

boot_sel0

clk_sel1

HPS_UART_TX clk_sel1

VCCHPS_3p3v

VCCHPS_3p3v

VCCHPS_3p3v

3p3v 3p3v

VCCHPS_3p3v

VCCHPS_3p3v
VCCHPS_3p3v

HPS_I2C1_SDA19,6,9
HPS_I2C1_SCL19,6,9

HPS_I2C0_SCL13,15
HPS_I2C0_SDA13,15

HPS_I2C1_SCL19,6,9
HPS_I2C1_SDA19,6,9

HPS_CLKIN2_25M9
HPS_CLKIN1_25M9

HPS_USER_LED325
HPS_USER_LED225
HPS_USER_LED125
HPS_USER_LED025

HPS_QSPI_IO314
HPS_QSPI_IO214
HPS_QSPI_IO114
HPS_QSPI_IO014

HPS_QSPI_CLK14
HPS_QSPI_SS14

HPS_ENET_GTX_CLK 13
HPS_ENET_INTn 13

HPS_ENET_MDC 13
HPS_ENET_MDIO 13

HPS_ENET_RX_CLK 13
HPS_ENET_RX_DV 13

HPS_ENET_RX_D3 13
HPS_ENET_RX_D2 13
HPS_ENET_RX_D1 13
HPS_ENET_RX_D0 13

HPS_ENET_TX_D3 13
HPS_ENET_TX_D2 13
HPS_ENET_TX_D1 13
HPS_ENET_TX_D0 13

HPS_ENET_TX_EN 13

HPS_SDIO_CLK 14
HPS_SDIO_CMD 14

HPS_SDIO_D3 14
HPS_SDIO_D2 14
HPS_SDIO_D1 14
HPS_SDIO_D0 14

HPS_ULPI_D7 18
HPS_ULPI_D6 18

HPS_ULPI_D4 18
HPS_ULPI_D5 18

HPS_ULPI_D2 18
HPS_ULPI_D3 18

HPS_ULPI_D1 18
HPS_ULPI_D0 18

HPS_ULPI_CLK 18
HPS_ULPI_DIR 18
HPS_ULPI_NXT 18
HPS_ULPI_STP 18

HPS_UART_RX 15
HPS_UART_TX 15

HPS_TCK 10

HPS_TDI 10
HPS_TMS 10

HPS_TDO 10

HPS_RESETn 21
HPS_nRST 10,21

JTAG_TRST 10
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CYCLONE V ST SoC BANK 7

IC4-6

5CSTFD6D5F31I7

NAND_DQ5_7B_G20/RGMII1_RX_CLK/USB1_D6/HPS_GPIO24
G20

SDMMC_PWREN_7C_B17/USB0_D1/HPS_GPIO37
B17

RGMII0_RX_CLK_7D_N16/USB1_CLK/HPS_GPIO10
N16

RGMII0_RX_CTL_7D_M17/USB1_D7/HPS_GPIO8
M17

RGMII0_MDC _7D_D15/USB1_D6/I2C2_SCL/HPS_GPIO7
D15

RGMII0_MDIO_7D_C14/USB1_D5/I2C2_SDA/HPS_GPIO6
C14

RGMII0_RXD0_7D_A15/USB1_D4/HPS_GPIO5
A15

RGMII0_TXD3_7D_D14/USB1_D3/HPS_GPIO4
D14

RGMII0_TXD2_7D_D16/USB1_D2/HPS_GPIO3
D16

RGMII0_TXD1_7D_G16/USB1_D1/HPS_GPIO2
G16

RGMII0_TXD0_7D_E16/USB1_D0/HPS_GPIO1
E16

RGMII0_RXD2_7D_E14/USB1_DIR/HPS_GPIO12
E14

RGMII0_RXD3_7D_A14/USB1_NXT/HPS_GPIO13
A14

RGMII0_RXD1_7D_C15/USB1_STP/HPS_GPIO11
C15

CAN0_RX_7A_E24/UART0_RX/SPIM1_MISO/HPS_GPIO65
E24

CAN0_TX,CLKSEL0_7A_D24/UART0_TX/SPIM1_SS0/HPS_GPIO66
D24

SDMMC_CCLK_OUT_7C_A16/USB0_STP/HPS_GPIO45
A16

SDMMC_CMD_7C_F18/USB0_D0/HPS_GPIO36
F18

SDMMC_D3_7C_B16/USB0_NXT/HPS_GPIO47
B16

SDMMC_D2_7C_D17/USB0_DIR/HPS_GPIO46
D17

SDMMC_D1_7C_C17/USB0_D3/HPS_GPIO39
C17

SDMMC_D0_7C_G18/USB0_D2/HPS_GPIO38
G18

NAND_ALE_7B_H19/RGMII1_TX_CLK/QSPI_SS3/HPS_GPIO14
H19

QSPI_SS1_7B_C19/HPS_GPIO35
C19

NAND_DQ2_7B_B21/RGMII1_MDC/I2C3_SCL/HPS_GPIO21
B21

NAND_DQ1_7B_E21/RGMII1_MDIO/I2C3_SDA/HPS_GPIO20
E21

NAND_WP_7B_D21/RGMII1_RXD3/QSPI_SS2/HPS_GPIO27
D21

NAND_DQ7_7B_B18/RGMII1_RXD2/HPS_GPIO26
B18

NAND_DQ6_7B_B20/RGMII1_RXD1/USB1_D7/HPS_GPIO25
B20

NAND_DQ0_7B_A21/RGMII1_RXD0/HPS_GPIO19
A21

NAND_DQ3_7B_K17/RGMII1_RX_CTL/USB1_D4/HPS_GPIO22
K17

NAND_DQ4_7B_A20/RGMII1_TX_CTL/USB1_D5/HPS_GPIO23
A20

NAND_RB_7B_F19/RGMII1_TXD3/USB1_D3/HPS_GPIO18
F19

NAND_RE_7B_F21/RGMII1_TXD2/USB1_D2/HPS_GPIO17
F21

NAND_CLE_7B_J19/RGMII1_TXD1/USB1_D1/HPS_GPIO16
J19

NAND_CE_7B_F20/RGMII1_TXD0/USB1_D0/HPS_GPIO15
F20

QSPI_CLK_7B_D19/HPS_GPIO34
D19

QSPI_IO3_7B_E19/USB1_NXT/HPS_GPIO32
E19

QSPI_IO2_7B_A19/USB1_DIR/HPS_GPIO31
A19

QSPI_IO1_7B_H18/USB1_STP/HPS_GPIO30
H18

QSPI_IO0_7B_C20/USB1_CLK/HPS_GPIO29
C20

QSPI_SS0,BOOTSEL1_7B_A18/HPS_GPIO33
A18

SDMMC_D5_7C_C18/USB0_D5/HPS_GPIO41
C18

SDMMC_D6_7C_G17/USB0_D6/HPS_GPIO42
G17

SDMMC_D7_7C_E18/USB0_D7/HPS_GPIO43
E18

SDMMC_FB_CLK_IN_7C_E17/USB0_CLK/HPS_GPIO44
E17

I2C0_SCL_7A_D22/UART1_TX/SPIM1_MOSI/HPS_GPIO64
D22

I2C0_SDA_7A_C23/UART1_RX/SPIM1_CLK/HPS_GPIO63
C23

SPIM0_MOSI_7A_C22/I2C1_SCL/UART0_RTS/HPS_GPIO58
C22

SPIM0_CLK_7A_A23/I2C1_SDA/UART0_CTS/HPS_GPIO57
A23

NAND_WE,BOOTSEL2_7B_D20/QSPI_SS1/HPS_GPIO28
D20

SPIM0_SS0,BOOTSEL0_7A_H20/CAN1_TX/UART1_RTS/HPS_GPIO60
H20

UART0_TX,CLKSEL1_7A_G22/CAN0_TX/SPIM1_SS1/HPS_GPIO62
G22

HPS_TCK_7A_H22
H22

HPS_TDO_7A_B28
B28

HPS_TDI_7A_B27
B27

HPS_TMS_7A_A29
A29

HPS_NRST_7A_C27
C27

HPS_NPOR_7A_F23
F23

HPS_TRST_7A_A28
A28

HPS_PORSEL_7A_F24
F24

TRACE_CLK_7A_B26
B26 TRACE_D0_7A_B25/SPIS0_CLK/UART0_RX/HPS_GPIO49
B25 TRACE_D1_7A_C25/SPIS0_MOSI/UART0_TX/HPS_GPIO50
C25 TRACE_D2_7A_A25/SPIS0_MISO/I2C1_SDA/HPS_GPIO51
A25 TRACE_D3_7A_H23/SPIS0_SS0/I2C1_SCL/HPS_GPIO52
H23 TRACE_D4_7A_A24/SPIS1_CLK/CAN1_RX/HPS_GPIO53
A24 TRACE_D5_7A_G21/SPIS1_MOSI/CAN1_TX/HPS_GPIO54
G21 TRACE_D6_7A_C24/SPIS1_SS0/I2C0_SDA/HPS_GPIO55
C24 TRACE_D7_7A_E23/SPIS1_MISO/I2C0_SCL/HPS_GPIO56
E23 SPIM0_MISO_7A_B23/CAN1_RX/UART1_CTS/HPS_GPIO59
B23

UART0_RX_7A_B22/CAN0_RX/SPIM0_SS1/HPS_GPIO61
B22

SDMMC_D4_7C_H17/USB0_D4/HPS_GPIO40
H17

RGMII0_TX_CLK_7D_F16/HPS_GPIO0
F16

RGMII0_TX_CTL_7D_B15/HPS_GPIO9
B15

HPS_CLK1_7A_D25
D25

HPS_CLK2_7A_F25
F25
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HSMB

HSMB

FPGA_AUDIO

FPGA_HSMB_RX_D_n017
FPGA_HSMB_RX_D_p017

FPGA_HSMB_RX_D_n117
FPGA_HSMB_RX_D_p117

FPGA_HSMB_RX_D_n217
FPGA_HSMB_RX_D_p217

FPGA_HSMB_RX_D_n317
FPGA_HSMB_RX_D_p317

FPGA_HSMB_RX_D_n417
FPGA_HSMB_RX_D_p417

FPGA_HSMB_RX_D_n517
FPGA_HSMB_RX_D_p517

FPGA_HSMB_RX_D_n617
FPGA_HSMB_RX_D_p617

FPGA_HSMB_RX_D_n717
FPGA_HSMB_RX_D_p717

FPGA_HSMB_RX_D_n817
FPGA_HSMB_RX_D_p817

FPGA_HSMB_RX_D_n1617
FPGA_HSMB_RX_D_p1617

FPGA_HSMB_RX_D_n1517
FPGA_HSMB_RX_D_p1517

FPGA_HSMB_RX_D_n1417
FPGA_HSMB_RX_D_p1417

FPGA_HSMB_RX_D_n1317
FPGA_HSMB_RX_D_p1317

FPGA_HSMB_RX_D_n1217
FPGA_HSMB_RX_D_p1217

FPGA_HSMB_RX_D_n1117
FPGA_HSMB_RX_D_p1117

FPGA_HSMB_RX_D_n1017
FPGA_HSMB_RX_D_p1017

FPGA_HSMB_RX_D_n917
FPGA_HSMB_RX_D_p917

FPGA_HSMB_TX_D_p16 17
FPGA_HSMB_TX_D_n16 17

FPGA_HSMB_TX_D_p15 17
FPGA_HSMB_TX_D_n15 17

FPGA_HSMB_TX_D_p14 17
FPGA_HSMB_TX_D_n14 17

FPGA_HSMB_TX_D_p13 17
FPGA_HSMB_TX_D_n13 17

FPGA_HSMB_TX_D_p12 17
FPGA_HSMB_TX_D_n12 17

FPGA_HSMB_TX_D_p11 17
FPGA_HSMB_TX_D_n11 17

FPGA_HSMB_TX_D_p10 17
FPGA_HSMB_TX_D_n10 17

FPGA_HSMB_TX_D_p9 17
FPGA_HSMB_TX_D_n9 17

FPGA_HSMB_TX_D_p8 17
FPGA_HSMB_TX_D_n8 17

FPGA_HSMB_TX_D_p7 17
FPGA_HSMB_TX_D_n7 17

FPGA_HSMB_TX_D_p6 17
FPGA_HSMB_TX_D_n6 17

FPGA_HSMB_TX_D_p5 17
FPGA_HSMB_TX_D_n5 17

FPGA_HSMB_TX_D_p4 17
FPGA_HSMB_TX_D_n4 17

FPGA_HSMB_TX_D_p3 17
FPGA_HSMB_TX_D_n3 17

FPGA_HSMB_TX_D_p2 17
FPGA_HSMB_TX_D_n2 17

FPGA_HSMB_TX_D_p1 17
FPGA_HSMB_TX_D_n1 17

FPGA_HSMB_TX_D_p0 17
FPGA_HSMB_TX_D_n0 17

FPGA_HSMB_CLK_IN_p217
FPGA_HSMB_CLK_IN_n217

FPGA_HSMB_CLK_IN_p117
FPGA_HSMB_CLK_IN_n117

FPGA_HSMB_CLK_OUT_p2 17
FPGA_HSMB_CLK_OUT_n2 17

FPGA_HSMB_CLK_OUT_p1 17
FPGA_HSMB_CLK_OUT_n1 17

FPGA_HSMB_SCL 17
FPGA_HSMB_SDA 17

FPGA_HSMB_CLK_OUT0 17

FPGA_AUDIO_ADCDAT19
FPGA_AUDIO_ADCLRCK19
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Bank 8A = 2.5v

CYCLONE V ST SoC BANK 8

IC4-7

5CSTFD6D5F31I7

IO_8A_C8/DIFFIO_TX_T12P/DQ2T
C8

IO_8A_B8/DIFFIO_TX_T12N/DQ2T
B8

IO_8A_B2/DIFFIO_TX_T26P/DQ4T
B2

IO_8A_B1/DIFFIO_TX_T26N/DQ4T
B1

IO_8A_D2/DIFFIO_TX_T30P
D2

IO_8A_C2/DIFFIO_TX_T30N/DQ4T
C2

IO_8A_G7/DIFFIO_TX_T40P/DQ5T
G7

IO_8A_F6/DIFFIO_TX_T40N
F6

IO_8A_E8/DIFFIO_TX_T24P/DQ3T
E8

IO_8A_D7/DIFFIO_TX_T24N
D7

IO_8A_E7/DIFFIO_TX_T38P
E7

IO_8A_E6/DIFFIO_TX_T38N/DQ5T
E6

IO_8A_C7/DIFFIO_TX_T10P/DQ2T
C7

IO_8A_B7/DIFFIO_TX_T10N/DQ2T
B7

IO_8A_C10/DIFFIO_TX_T14P
C10

IO_8A_C9/DIFFIO_TX_T14N/DQ2T
C9

IO_8A_C3/DIFFIO_TX_T28P/DQ4T
C3

IO_8A_B3/DIFFIO_TX_T28N/DQ4T
B3

IO_8A_D5/DIFFIO_TX_T22P
D5

IO_8A_C4/DIFFIO_TX_T22N/DQ3T
C4

IO_8A_E3/DIFFIO_TX_T34P/DQ5T
E3

IO_8A_E2/DIFFIO_TX_T34N/DQ5T
E2

IO_8A_C12/DIFFIO_TX_T6P
C12

IO_8A_B11/DIFFIO_TX_T6N/DQ1T
B11

IO_8A_E1/DIFFIO_TX_T36P/DQ5T
E1

IO_8A_D1/DIFFIO_TX_T36N/DQ5T
D1

IO_8A_D6/DIFFIO_TX_T20P/DQ3T
D6

IO_8A_C5/DIFFIO_TX_T20N/DQ3T
C5

IO_8A_A9/DIFFIO_TX_T8P/DQ1T
A9

IO_8A_A8/DIFFIO_TX_T8N
A8

IO_8A_A4/DIFFIO_TX_T18P/DQ3T
A4

IO_8A_A3/DIFFIO_TX_T18N/DQ3T
A3

IO_8A_E4/DIFFIO_TX_T32P/DQ4T
E4

IO_8A_D4/DIFFIO_TX_T32N
D4

IO_3B_AA15/DIFFIO_RX_B35N/DQSN5B
AA15

IO_8A_A11/FPLL_TL_CLKOUT0,FPLL_TL_CLKOUTP,FPLL_TL_FB/DIFFIO_TX_T4P/DQ1T
A11

IO_8A_A10/FPLL_TL_CLKOUT1,FPLL_TL_CLKOUTN/DIFFIO_TX_T4N/DQ1T
A10

IO_8A_A6/DIFFIO_TX_T16P/DQ2T
A6

IO_8A_A5/DIFFIO_TX_T16N
A5

IO_8A_B13/DIFFIO_TX_T2P/DQ1T
B13

IO_8A_A13/DIFFIO_TX_T2N/DQ1T
A13

IO_8A_H15/CLK7P/DIFFIO_RX_T1P
H15

IO_8A_G15/CLK7N/DIFFIO_RX_T1N
G15

IO_8A_K14/CLK6P,FPLL_TL_FBP/DIFFIO_RX_T9P
K14

IO_8A_J14/CLK6N,FPLL_TL_FBN/DIFFIO_RX_T9N
J14

IO_8A_K12/DIFFIO_RX_T29P/DQS4T
K12

IO_8A_J12/DIFFIO_RX_T29N/DQSN4T
J12

IO_8A_J10/DIFFIO_RX_T37P/DQS5T
J10

IO_8A_J9/DIFFIO_RX_T37N/DQSN5T
J9

IO_8A_H13/DIFFIO_RX_T21P/DQS3T
H13

IO_8A_F15/DIFFIO_RX_T5P/DQS1T
F15

IO_8A_F14/DIFFIO_RX_T5N/DQSN1T
F14

IO_8A_H12/DIFFIO_RX_T21N/DQSN3T
H12

IO_8A_E9/DIFFIO_RX_T11P/DQ2T
E9

IO_8A_D9/DIFFIO_RX_T11N/DQ2T
D9

IO_8A_J7/DIFFIO_RX_T25P
J7

IO_8A_H7/DIFFIO_RX_T25N
H7

IO_8A_C13/DIFFIO_RX_T3P/DQ1T
C13

IO_8A_B12/DIFFIO_RX_T3N/DQ1T
B12

IO_8A_F11/DIFFIO_RX_T23P/DQ3T
F11

IO_8A_E11/DIFFIO_RX_T23N/DQ3T
E11

IO_8A_E12/DIFFIO_RX_T19P/DQ3T
E12

IO_8A_D12/DIFFIO_RX_T19N/DQ3T
D12

IO_8A_G10/DIFFIO_RX_T35P/DQ5T
G10

IO_8A_F10/DIFFIO_RX_T35N/DQ5T
F10

IO_8A_H8/DIFFIO_RX_T17P
H8

IO_8A_G8/DIFFIO_RX_T17N
G8

IO_8A_F13/DIFFIO_RX_T15P/DQ2T
F13

IO_8A_E13/DIFFIO_RX_T15N/DQ2T
E13

IO_8A_D11/DIFFIO_RX_T7P/DQ1T
D11

IO_8A_D10/DIFFIO_RX_T7N/DQ1T
D10

IO_8A_K7/DIFFIO_RX_T33P
K7

IO_8A_K8/DIFFIO_RX_T33N
K8

IO_8A_G12/DIFFIO_RX_T31P/DQ4T
G12

IO_8A_G11/DIFFIO_RX_T31N/DQ4T
G11

IO_8A_F9/DIFFIO_RX_T39P/DQ5T
F9

IO_8A_F8/DIFFIO_RX_T39N/DQ5T
F8

IO_8A_B6/DIFFIO_RX_T27P/DQ4T
B6

IO_8A_B5/DIFFIO_RX_T27N/DQ4T
B5

IO_8A_H14/DIFFIO_RX_T13P/DQS2T
H14

IO_8A_G13/DIFFIO_RX_T13N/DQSN2T
G13
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Cyclone V ST SoC Transceiver

REFCLK_100M_P9
REFCLK_100M_N9

REFCLK_148M_P9
REFCLK_148M_N9

REFCLK_L2_P9
REFCLK_L2_N9

FPGA_HSMA_RX_p016
FPGA_HSMA_RX_n016

FPGA_HSMA_RX_p116
FPGA_HSMA_RX_n116

FPGA_HSMA_RX_p216
FPGA_HSMA_RX_n216

FPGA_HSMA_RX_p316
FPGA_HSMA_RX_n316

FPGA_HSMB_RX_p017
FPGA_HSMB_RX_n017

FPGA_HSMB_RX_p117
FPGA_HSMB_RX_n117

FPGA_HSMA_TX_p3 16
FPGA_HSMA_TX_n3 16

FPGA_HSMA_TX_p2 16
FPGA_HSMA_TX_n2 16

FPGA_HSMA_TX_p1 16
FPGA_HSMA_TX_n1 16

FPGA_HSMA_TX_p0 16
FPGA_HSMA_TX_n0 16

FPGA_HSMB_TX_p1 17
FPGA_HSMB_TX_n1 17

FPGA_HSMB_TX_p0 17
FPGA_HSMB_TX_n0 17
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R284
2k/1%(1005)

Transceiver

GXB_L0

GXB_L1

GXB_L2

IC4-10

5CSTFD6D5F31I7

REFCLK0LP__W8
W8

REFCLK0LN__W7
W7

REFCLK1LP__T9
T9

REFCLK1LN__T8
T8

REFCLK2LP__P9
P9

REFCLK2LN__P8
P8

GXB_RX_L3P,GXB_REFCLK_L3P__W2
W2

GXB_RX_L3N,GXB_REFCLK_L3N__W1
W1

GXB_RX_L2P,GXB_REFCLK_L2P__AA2
AA2

GXB_RX_L2N,GXB_REFCLK_L2N__AA1
AA1

GXB_RX_L1P,GXB_REFCLK_L1P__AC2
AC2

GXB_RX_L1N,GXB_REFCLK_L1N__AC1
AC1

GXB_RX_L0P,GXB_REFCLK_L0P__AE2
AE2

GXB_RX_L0N,GXB_REFCLK_L0N__AE1
AE1

GXB_TX_L3P__V4
V4

GXB_TX_L3N__V3
V3

GXB_TX_L2P__Y4
Y4

GXB_TX_L2N__Y3
Y3

GXB_TX_L1P__AB4
AB4

GXB_TX_L1N__AB3
AB3

GXB_TX_L0P__AD4
AD4

GXB_TX_L0N__AD3
AD3

GXB_RX_L5P,GXB_REFCLK_L5P__R2
R2

GXB_RX_L5N,GXB_REFCLK_L5N__R1
R1

GXB_RX_L7P,GXB_REFCLK_L7P__L2
L2

GXB_RX_L7N,GXB_REFCLK_L7N__L1
L1

GXB_RX_L8P,GXB_REFCLK_L8P__J2
J2

GXB_RX_L8N,GXB_REFCLK_L8N__J1
J1

GXB_RX_L6P,GXB_REFCLK_L6P__N2
N2

GXB_RX_L6N,GXB_REFCLK_L6N__N1
N1

GXB_TX_L5P__P4
P4

GXB_TX_L5N__P3
P3

GXB_TX_L7P__K4
K4

GXB_TX_L7N__K3
K3

GXB_TX_L8P__H4
H4

GXB_TX_L8N__H3
H3

GXB_TX_L6P__M4
M4

GXB_TX_L6N__M3
M3

GXB_RX_L4P,GXB_REFCLK_L4P__U2
U2 GXB_RX_L4N,GXB_REFCLK_L4N__U1
U1

GXB_TX_L4P__T4
T4

GXB_TX_L4N__T3
T3

RREF_TL__G1
G1
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CLK_SEL
LOW = CLK0
HIGH = CLK1

REFCLK0L p/n
f = 100MHz

REFCLK1L p/n
f = 148.5MHz

REFCLK2L p/n
f = 125MHz or SMA

FREQ 25MHz

I2C ADDR = 0x70

1.5 V CMOS Output (VDDOx = 2.5v)
R1：33Ω
R2：125Ω(82+43）

I2C ADDR = 0x55

CLK_SEL
LOW = CLK0
HIGH = CLK1

S8

on

off LOW = CLK0

HIGH = CLK1

CLK_SEL

CLK BLOCK

CLK DIF

CLK IN

REFCLK_125M_SEL

REFCLK_125M_SEL

2p5v

VCCHPS_3p3v

3p3v

3p3v
3p3v

3p3v

3p3v

VCCHPS_3p3v

2p5v

VCCHPS_3p3v

3p3v

3p3v

2p5v

2p5v

3p3v

3p3v

3p3v

3p3v

HPS_I2C1_SCL19,6,9
HPS_I2C1_SDA19,6,9

FPGA_CLKIN_100M 3

FPGA_CLKIN_27M 4

HPS_CLKIN2_25M 6

FPGA_CLKIN_DDR3_50M 3

HPS_CLKIN1_25M 6

HPS_I2C1_SCL19,6,9
HPS_I2C1_SDA19,6,9

REFCLK_100M_P 8
REFCLK_100M_N 8

REFCLK_148M_P 8
REFCLK_148M_N 8

REFCLK_L2_P 8
REFCLK_L2_N 8
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MSEL4 MSEL3 MSEL2 MSEL1 MSEL0

JTAG

FPGA Reconfig

≒6mA

Cyclone V ST SoC CONFIG

Note

default

Configuration
MSEL
 [4:0]

10010

10011

AS (x1 and x4), Power-On Reset (POR) Delay: Fast
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JTAG_TMS10

JTAG_TRST6

HPS_nRST21,6

JTAG_TCK10 HPS_TCK 6

FPGA_TDO10

JTAG_TMS10 HPS_TMS 6

HPS_TDO6

JTAG_TDO10

HPS_TDI6

FPGA_TDI 10

JTAG_TDO 10

JTAG_TCK 10

FPGA_TDO 10

FPGA_TDI 10

JTAG_TMS 10

FPGA_RESETn 21

Title

Size Document Number Rev

Date: Sheet of

ASC001 B

Sodia
A3

10 36Wednesday, November 21, 2018

Title

Size Document Number Rev

Date: Sheet of

ASC001 B

Sodia
A3

10 36Wednesday, November 21, 2018

Title

Size Document Number Rev

Date: Sheet of

ASC001 B

Sodia
A3

10 36Wednesday, November 21, 2018

R57 10k(1005)

XJ7
XJ8A-0211

S3
SKQMASE010

1 2

R51 0(1005)

TR9
DTC114EET1G

2

1

3

R59
1k(1005)

XJ8
XJ8A-0211

R
55

10
k(

10
05

)

R254 0(1005)

CONFIG

Bank 3A = 2.5v

Bank 9A = 3.3v

Bank 5A = 2.5v

IC4-8

5CSTFD6D5F31I7

NCSO_3A_AB8/DATA4
AB8

AS_DATA3_3A_AC7/DATA3
AC7 AS_DATA2_3A_AE8/DATA2
AE8 AS_DATA1_3A_AE5/DATA1
AE5 AS_DATA0,ASDO_3A_AE6/DATA0
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DDR_1p5v_FPGA

DDR_1p5v_FPGA

DDR_1p5v_FPGA

DDR_1p5v_FPGA

DDR_VTT_FPGA DDR_VTT_FPGA DDR_VTT_FPGA DDR_VTT_FPGA DDR_VTT_FPGA DDR_VTT_FPGA

DDR_VREF_FPGA
DDR_VREF_FPGA

DDR_1p5v_FPGA

DDR_VTT_FPGA

FPGA_DDR3_x32_CSn11,3
FPGA_DDR3_x32_WEn11,3
FPGA_DDR3_x32_RASn11,3
FPGA_DDR3_x32_CASn11,3

FPGA_DDR3_x32_BA011,3
FPGA_DDR3_x32_BA111,3
FPGA_DDR3_x32_BA211,3
FPGA_DDR3_x32_RESETn11,3
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FPGA_DDR3_x32_DQ27 3
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FPGA_DDR3_x32_DQ23 3

FPGA_DDR3_x32_DQ20 3
FPGA_DDR3_x32_DQ21 3
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DC JACK
 2.0 X 6.0mm

16VDC/5A

note:
HEAT SINK & FAN
 ->ALPHA : FSR40-8M42 
                    push pin : S001YZ1P
                    spring : S001YJ0D
                    Thermal Pad :S001Z03F(T-PCM905C-20S)

FAN CON mating
Molex : 5051-03
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VOUT
= ((60.4K * 0.6 / Rfb) + 0.6)
= ((60.4K * 0.6 / 8.2K) + 0.6)
= 5.019V

MAX 2A
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TR = 0.6* Css/2uA = 3ms
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rise time = Css * 80k ±25%
0.022u * 80k = 1.76ms

MAX 2.5A
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= (0.75*RA / RB) + 0.75 
= (0.75 * 200K / 428.6K ) + 0.75
= 1.0999V
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MAX 330mA

VOUT
= 0.6V * (1+200K/200K)
= 1.2V

Css = 3.3nF
TR = Css*0.65 = 2.145ms
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rise time = Css * 80k ±25%
0.022u * 80k = 1.76ms

MAX 1.2A

VOUT --- {RB = rb1 // rb2 = 200K // 150K = 85.714K}
= (0.75*RA / RB) + 0.75 
= (0.75 * 200K / 85.7K ) + 0.75
= 2.500V

Power : 2.5V

2.5V

Resonance measures of power plane
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VOUT
= 0.5 * ((R2/R1) + 1)
= 0.5 * ((2.61k/464) + 1)
= 3.3125V

MAX 100mA

Css = 10nF
TR = Css*0.5/2u = 2.5ms

Power : 3.3V

3.3V
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VOUT ---- Vfvreg = 0.6v
= Vfbreg * (1+(R2/R1)
= 0.6 * (1 + (24K / 16K)
= 1.5V

SW freq
= 3.2e11 / 330K
= 969.6KHz

Css = 10nF
TR = 430k * Css = 4.3ms

Power : 1.5V for DDR_FPGA

1.5V for DDR_FPGA
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Css = 10nF
TR = 430k * Css = 4.3ms

VOUT ---- Vfvreg = 0.6v
= Vfbreg * (1+(R2/R1)
= 0.6 * (1 + (24K / 16K)
= 1.5V

SW freq
= 3.2e11 / 330K
= 969.6KHz

Power : 1.5V for DDR_HPS

1.5V for DDR_HPS

Resonance measures of power plane
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VOUT
= 0.5 * ((R2/R1) + 1)
= 0.5 * ((2.61K/1.87K) + 1)
= 1.212V

MAX 221mA

Css = 10nF
TR = Css*0.5/2u = 2.5ms

Power : 1.2V for Gib ETH

1.2V for Gib ETH

GND

GibE_1p2v

GibE_1p2v

GibE_1p2v
3p3v
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REV DATE DESCRIPTION

History

PAGES

06/07/2017 Page 14 Change Component IC16  N25Q512A83GSF40F to 
       MT25QL512ABB8ESF-0SIT

Change Component BT1 SMTU1225-LF to SMTU1225-TRPage 15

Page 27 Change Component S7 MS12ANW03 to MS-12AAP1
Battery CR1225 to BR-1225/BK

02/03/2016A

B

C 11/21/2018

Modified Implementation C1000Page 19

Change ComponentPage 12 IC9/10/11 MT41K256M16LY-107:N  to 
               MT41K256M16TW-107:P
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