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IO,(DIFFIO_TX_L9n,DIFFOUT_L9n) F3

IO,(DIFFIO_RX_L10n,DIFFOUT_L10n,DQ1L) G3

IO,(DIFFIO_TX_L9p,DIFFOUT_L9p,DQ1L) F4

IO,(DIFFIO_RX_L10p,DIFFOUT_L10p,DQ1L) H3

IO,(DIFFIO_RX_L11n,DIFFOUT_L11n,DQSn1L) H4

IO,(DIFFIO_TX_L12n,DIFFOUT_L12n,DQ1L) E2

IO,(DIFFIO_RX_L11p,DIFFOUT_L11p,DQS1L) H5

IO,(DIFFIO_TX_L12p,DIFFOUT_L12p) F2

IO,(DIFFIO_TX_L13n,DIFFOUT_L13n,DQ1L) G1

IO,(DIFFIO_RX_L14n,DIFFOUT_L14n,DQ1L) J2

IO,(DIFFIO_TX_L13p,DIFFOUT_L13p,DQ1L) G2

IO,(DIFFIO_RX_L14p,DIFFOUT_L14p,DQ1L) J3

IO,(DIFFIO_RX_L15n,DIFFOUT_L15n) K4

IO,(DIFFIO_TX_L16n,DIFFOUT_L16n,DQ1L) H1

IO,(DIFFIO_RX_L15p,DIFFOUT_L15p) K5

IO,(DIFFIO_TX_L16p,DIFFOUT_L16p,DQ1L) J1
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IO,DATA6,(DIFFIO_RX_B1n,DIFFOUT_B1n,DQ1B) N4

IO,DATA5,(DIFFIO_TX_B2n,DIFFOUT_B2n) N1

IO,DATA8,(DIFFIO_RX_B1p,DIFFOUT_B1p,DQ1B) P4

IO,DATA7,(DIFFIO_TX_B2p,DIFFOUT_B2p,DQ1B) P1

IO,DATA10,(DIFFIO_RX_B3n,DIFFOUT_B3n,DQSn1B) M7

IO,DATA9,(DIFFIO_TX_B4n,DIFFOUT_B4n,DQ1B) R1

IO,DATA12,(DIFFIO_RX_B3p,DIFFOUT_B3p,DQS1B) L7

IO,DATA11,(DIFFIO_TX_B4p,DIFFOUT_B4p) P2

IO,DATA14,(DIFFIO_RX_B5n,DIFFOUT_B5n,DQ1B) P3

IO,DATA13,(DIFFIO_TX_B6n,DIFFOUT_B6n,DQ1B) T2

IO,CLKUSR,(DIFFIO_RX_B5p,DIFFOUT_B5p,DQ1B) N3

IO,DATA15,(DIFFIO_TX_B6p,DIFFOUT_B6p,DQ1B) R2

IO,PR_DONE,(DIFFIO_RX_B7n,DIFFOUT_B7n) R6

IO,PR_READY,(DIFFIO_TX_B8n,DIFFOUT_B8n,DQ1B) T3

IO,PR_ERROR,(DIFFIO_RX_B7p,DIFFOUT_B7p) P7

IO,(DIFFIO_TX_B8p,DIFFOUT_B8p,DQ1B) R4
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IO,(DIFFIO_TX_B17n,DIFFOUT_B17n) T5

IO,(DIFFIO_RX_B18n,DIFFOUT_B18n,DQ2B) R7

IO,(DIFFIO_TX_B17p,DIFFOUT_B17p,DQ2B) T4

IO,(DIFFIO_RX_B18p,DIFFOUT_B18p,DQ2B) P8

IO,(DIFFIO_RX_B19n,DIFFOUT_B19n,DQSn2B) M8

IO,(DIFFIO_TX_B20n,DIFFOUT_B20n,DQ2B) T7

IO,(DIFFIO_RX_B19p,DIFFOUT_B19p,DQS2B) L9

IO,(DIFFIO_TX_B20p,DIFFOUT_B20p) T8

IO,FPLL_BL_CLKOUT1,FPLL_BL_CLKOUTn,(DIFFIO_TX_B21n,DIFFOUT_B21n,DQ2B) R11

IO,(DIFFIO_RX_B22n,DIFFOUT_B22n,DQ2B) T12

IO,FPLL_BL_CLKOUT0,FPLL_BL_CLKOUTp,FPLL_BL_FB,(DIFFIO_TX_B21p,DIFFOUT_B21p,DQ2B) R12

IO,(DIFFIO_RX_B22p,DIFFOUT_B22p,DQ2B) T13

IO,CLK1n,(DIFFIO_RX_B23n,DIFFOUT_B23n) R9

IO,(DIFFIO_TX_B24n,DIFFOUT_B24n,DQ2B) T10

IO,CLK1p,(DIFFIO_RX_B23p,DIFFOUT_B23p) P9

IO,(DIFFIO_TX_B24p,DIFFOUT_B24p,DQ2B) R10
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IO,RZQ_0,(DIFFIO_TX_B25n,DIFFOUT_B25n) R15

IO,(DIFFIO_RX_B26n,DIFFOUT_B26n,DQ3B) T15

IO,(DIFFIO_TX_B25p,DIFFOUT_B25p,DQ3B) P16

IO,(DIFFIO_RX_B26p,DIFFOUT_B26p,DQ3B) R16

IO,(DIFFIO_RX_B27n,DIFFOUT_B27n,DQSn3B) M10

IO,(DIFFIO_TX_B28n,DIFFOUT_B28n,DQ3B) M13

IO,(DIFFIO_RX_B27p,DIFFOUT_B27p,DQS3B) L10

IO,(DIFFIO_TX_B28p,DIFFOUT_B28p) N14

IO,(DIFFIO_TX_B29n,DIFFOUT_B29n,DQ3B) P14

IO,(DIFFIO_RX_B30n,DIFFOUT_B30n,DQ3B) M12

IO,(DIFFIO_TX_B29p,DIFFOUT_B29p,DQ3B) P13

IO,(DIFFIO_RX_B30p,DIFFOUT_B30p,DQ3B) M11

IO,CLK2n,(DIFFIO_RX_B31n,DIFFOUT_B31n) P11

IO,(DIFFIO_TX_B32n,DIFFOUT_B32n,DQ3B) T14

IO,CLK2p,(DIFFIO_RX_B31p,DIFFOUT_B31p) N11

IO,(DIFFIO_TX_B32p,DIFFOUT_B32p,DQ3B) R14
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IO,RZQ_1,(DIFFIO_TX_R1p,DIFFOUT_R1p,DQ1R) N15

IO,INIT_DONE,(DIFFIO_RX_R2p,DIFFOUT_R2p) L13IO,PR_REQUEST,(DIFFIO_TX_R1n,DIFFOUT_R1n,DQ1R) N16

IO,CRC_ERROR,(DIFFIO_RX_R2n,DIFFOUT_R2n) K14
IO,nCEO,(DIFFIO_TX_R3p,DIFFOUT_R3p,DQ1R) H16

IO,(DIFFIO_RX_R4p,DIFFOUT_R4p,DQ1R) L14IO,CvP_CONFDONE,(DIFFIO_TX_R3n,DIFFOUT_R3n,DQ1R) J16

IO,(DIFFIO_RX_R4n,DIFFOUT_R4n,DQ1R) L15
IO,DEV_OE,(DIFFIO_TX_R5p,DIFFOUT_R5p) G15

IO,(DIFFIO_RX_R6p,DIFFOUT_R6p,DQS1R) K12IO,DEV_CLRn,(DIFFIO_TX_R5n,DIFFOUT_R5n,DQ1R) G16

IO,(DIFFIO_RX_R6n,DIFFOUT_R6n,DQSn1R) J12
IO,(DIFFIO_TX_R7p,DIFFOUT_R7p,DQ1R) J14

IO,(DIFFIO_RX_R8p,DIFFOUT_R8p,DQ1R) K15IO,(DIFFIO_TX_R7n,DIFFOUT_R7n) H15

IO,(DIFFIO_RX_R8n,DIFFOUT_R8n,DQ1R) K16
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IO,CLK6p,(DIFFIO_RX_R9p,DIFFOUT_R9p) F12

IO,(DIFFIO_TX_R10p,DIFFOUT_R10p,DQ2R) E16IO,CLK6n,(DIFFIO_RX_R9n,DIFFOUT_R9n) G12

IO,(DIFFIO_TX_R10n,DIFFOUT_R10n,DQ2R) D16
IO,(DIFFIO_RX_R11p,DIFFOUT_R11p,DQ2R) E12

IO,FPLL_BR_CLKOUT0,FPLL_BR_CLKOUTp,FPLL_BR_FB,(DIFFIO_TX_R12p,DIFFOUT_R12p,DQ2R) B16IO,(DIFFIO_RX_R11n,DIFFOUT_R11n,DQ2R) D13

IO,FPLL_BR_CLKOUT1,FPLL_BR_CLKOUTn,(DIFFIO_TX_R12n,DIFFOUT_R12n,DQ2R) C16
IO,(DIFFIO_RX_R13p,DIFFOUT_R13p,DQS2R) H13

IO,(DIFFIO_TX_R14p,DIFFOUT_R14p) B15IO,(DIFFIO_RX_R13n,DIFFOUT_R13n,DQSn2R) G13

IO,(DIFFIO_TX_R14n,DIFFOUT_R14n,DQ2R) C15
IO,(DIFFIO_RX_R15p,DIFFOUT_R15p,DQ2R) F14

IO,(DIFFIO_TX_R16p,DIFFOUT_R16p,DQ2R) D14IO,(DIFFIO_RX_R15n,DIFFOUT_R15n,DQ2R) F15

IO,(DIFFIO_TX_R16n,DIFFOUT_R16n) E15
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IO,CLK10p,(DIFFIO_RX_T17p,DIFFOUT_T17p) F11

IO,(DIFFIO_TX_T18p,DIFFOUT_T18p,DQ1T) A15IO,CLK10n,(DIFFIO_RX_T17n,DIFFOUT_T17n) F10

IO,(DIFFIO_TX_T18n,DIFFOUT_T18n,DQ1T) A14
IO,(DIFFIO_RX_T19p,DIFFOUT_T19p,DQ1T) D11

IO,(DIFFIO_TX_T20p,DIFFOUT_T20p,DQ1T) A13IO,(DIFFIO_RX_T19n,DIFFOUT_T19n,DQ1T) C11

IO,(DIFFIO_TX_T20n,DIFFOUT_T20n,DQ1T) A12
IO,(DIFFIO_RX_T21p,DIFFOUT_T21p,DQS1T) E10

IO,(DIFFIO_TX_T22p,DIFFOUT_T22p) B12IO,(DIFFIO_RX_T21n,DIFFOUT_T21n,DQSn1T) E9

IO,(DIFFIO_TX_T22n,DIFFOUT_T22n,DQ1T) B11
IO,(DIFFIO_RX_T23p,DIFFOUT_T23p,DQ1T) C10

IO,(DIFFIO_TX_T24p,DIFFOUT_T24p,DQ1T) B10IO,(DIFFIO_RX_T23n,DIFFOUT_T23n,DQ1T) C9

IO,RZQ_2,(DIFFIO_TX_T24n,DIFFOUT_T24n) A10
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IO,CLK9p,(DIFFIO_RX_T25p,DIFFOUT_T25p) F8

IO,(DIFFIO_TX_T26p,DIFFOUT_T26p,DQ2T) A8IO,CLK9n,(DIFFIO_RX_T25n,DIFFOUT_T25n) F7

IO,(DIFFIO_TX_T26n,DIFFOUT_T26n,DQ2T) A9
IO,(DIFFIO_RX_T27p,DIFFOUT_T27p,DQ2T) B8

IO,FPLL_TL_CLKOUT0,FPLL_TL_CLKOUTp,FPLL_TL_FB,(DIFFIO_TX_T28p,DIFFOUT_T28p,DQ2T) A5IO,(DIFFIO_RX_T27n,DIFFOUT_T27n,DQ2T) A7

IO,FPLL_TL_CLKOUT1,FPLL_TL_CLKOUTn,(DIFFIO_TX_T28n,DIFFOUT_T28n,DQ2T) A4
IO,(DIFFIO_RX_T29p,DIFFOUT_T29p,DQS2T) D8

IO,(DIFFIO_TX_T30p,DIFFOUT_T30p) B3IO,(DIFFIO_RX_T29n,DIFFOUT_T29n,DQSn2T) D7

IO,(DIFFIO_TX_T30n,DIFFOUT_T30n,DQ2T) A3
IO,(DIFFIO_RX_T31p,DIFFOUT_T31p,DQ2T) B7

IO,(DIFFIO_TX_T32p,DIFFOUT_T32p,DQ2T) C3IO,(DIFFIO_RX_T31n,DIFFOUT_T31n,DQ2T) B6

IO,(DIFFIO_TX_T32n,DIFFOUT_T32n) C4
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DNUB2 DNUA2 DNU C13
DNU C8

RREF_TL A1

A0

A1
A2

A3

A4
A5

A6

A7

A8

A9
A10

A11

A12

A14
A15

E14

E15
E16

E17

E18

E19

E20

E21

EA_DIR
EA_OE

245_DIR
245_OE

D0

D1

D2
D3

D4

D5
D6

D7

CLKUSR

A13

UART_TX

UART_RX

PS2_KDAT
PS2_KCLK

PS2_MCLK

PS2_MDAT

Z80_nRES

Z80_nM1

Z80_nIORQ
Z80_nMREQ

Z80_nWR
Z80_nRD

Z80_nCLK

Z80_INTAK SD_D0

SD_D1
SD_D2

SD_D3

SD_CMD

SD_CLK

IOR

IOB
IOG

2K
R1

GND

NOTE: Cyclone V A2 and A4 versions are pin-compatible and interchangeable on this PCB design.

Cyclone V FPGA

A_BCK

A_DIN
A_LRCK

PC_RXD
PC_RTS

PC_TXD

PC_CTS
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FPGA EXTERNAL MEMORY

4n7
C129

3n3
C130

2n2
C131

2n2
C134

2n2
C133

2n2
C132

VCC_DDR

MT41J128M16JT-093:K
U18.1

DQ13
A2

DQ15
A3

DQ12
A7

UDQS#
B7

DQ14
B8

DQ11
C2

DQ9
C3

UDQS
C7

DQ10
C8

UDM
D3

DQ8
D7

DQ0
E3

LDM
E7

DQ2
F2

LDQS
F3

DQ1
F7

DQ3
F8

DQ6
G2

LDQS#
G3

DQ4
H3

DQ7
H7

DQ5
H8

RAS#
J3

CK
J7

ODT
K1

CAS#
K3

CK#
K7

CKE
K9

CS#
L2

WE#
L3

A10/AP
L7

ZQ
L8

BA0
M2

BA2
M3

A3
N2

A0
N3

A12/BC#
N7

BA1
N8

A5
P2

A2
P3 A1
P7

A4
P8

A7
R2

A9
R3

A11
R7

A6
R8

RESET#
T2

A13
T3

A8
T8

MT41J128M16JT-093:K
U18.2

VDDQ
A1

VDDQ
A8

VSS
A9

VSSQ
B1

VDD
B2

VSS
B3

VSSQ
B9

VDDQ
C1

VDDQ
C9 VSSQ

D1

VDDQ
D2 VSSQ

D8

VDD
D9

VSS
E1

VSSQ
E2

VSSQ
E8

VDDQ
E9

VDDQ
F1

VSSQ
F9

VSSQ
G1

VDD
G7

VSS
G8

VSSQ
G9VDDQ

H2

VDDQ
H9

VSS
J2

VSS
J8

VDD
K2

VDD
K8 VSS

M1

VSS
M9

VDD
N1

VDD
N9 VSS

P1

VSS
P9

VDD
R1

VDD
R9 VSS

T1

VSS
T9

VREFDQ
H1 VREFCA
M8

MT41J128M16JT-093:K
U18.3

NC
J1

NC
J9

NC
L1

NC
L9

NC
M7

NC
T7

DDR3_A0
DDR3_A1
DDR3_A2
DDR3_A3
DDR3_A4
DDR3_A5
DDR3_A6
DDR3_A7
DDR3_A8
DDR3_A9
DDR3_A10
DDR3_A11
DDR3_A12
DDR3_A13

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_UDQS_P
DDR3_UDQS_N

DDR3_LDQS_P
DDR3_LDQS_N

DDR3_BA0
DDR3_BA1
DDR3_BA2

DDR3_CK_P
DDR3_CK_N
DDR3_CKE DDR3_LDM

DDR3_UDM

DDR3_WEn
DDR3_CASn
DDR3_RASn
DDR3_CSn

DDR3_ODT

DDR3_RESETn

DDR3_ZQ

GND

VCC_DDR

GND

0.47u
C82

0.47u
C83

100n
C84

100n
C85

10n
C86

10n
C87

10n
C88

100n
C89

GND
NOTE: Decoupling caps to be placed near SDRAM power pins

VREF_DDR3

100n
C91

GND

240R
R7

VREF_DDR3

100n
C90

100n
C92

GND

100nF
C93

1
2
3
4 5

6
7
8

VCC

GND


