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'MSEL Pin Settings' 7-2 in Cyclone V Device
Handbook Volume 1: Device Interfaces and Integration
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IO,(DIFFIO_RX_B22n,DIFFOUT_B22n,DQ2B) T12
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IO,(DIFFIO_RX_B22p,DIFFOUT_B22p,DQ2B) T13

IO,CLK1n,(DIFFIO_RX_B23n,DIFFOUT_B23n) R9
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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
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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
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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

B
A
N

K
 8A

5CEBA2F17C6N
U12.12

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

B0
B1

B2
B3

B4

B5

B6

B7

G0

G1
G2

G3

UART_TX
UART_RX

DAC_CLK
G4

G5

G6
G7

R0

R1

R2
R3

R4

R5

R6

R7

PS2_KDAT

PS2_KCLK

PS2_MCLK

PS2_MDAT

HS

VS

DE

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

DAC_A0

DAC_A1

DAC_D0

DAC_D1

DAC_D2

DAC_D3

DAC_D4

DAC_D5

DAC_D6

DAC_D7

DAC_nWR

2K
R53

GND

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

IOR

VCCIO

IOR
LED1

3.3V SERIAL DEBUG
GND

UART_RX
UART_TX

Header 1x3
H4

3

1
2

+5V

10K

R41

10K
R35

MICRO-SD CARD

SD_D0

SD_CMD

SD_CLK

GND

VCCIO

GND

GND

Micro_SD_Card_Holder;

J1

DATA21
CS2
DI3
VDD4
SCLK5
VSS6
DO7
DATA18

G
4

G
4

G
3

G
3

G
1

G
1

G
2

G
2

PS2 KEYBOARD/MOUSE

GND
PS2_KCLK

470

R37
PS2_KDAT

470

R36

+5VPS2

1
2

3

4

5

6

000

470

R38

10K
R42

470

R39

10K
R40

+5V

PS2_MCLK
PS2_MDAT

SD_D1

SD_D3
SD_D2

MAX5101BEUE+
U10

OUTB1
OUTA2
VDD3
WR4
D75
D66
D57
D48 D3 9D2 10D1 11D0 12A1 13A0 14GND 15OUTC 16CHANNEL_B CHANNEL_C

CHANNEL_A

GND

VCCIO

DAC_nWR
DAC_A0
DAC_A1
DAC_D0
DAC_D1
DAC_D2
DAC_D3DAC_D4

DAC_D5
DAC_D6
DAC_D7

3-CHANNEL 8-BIT

10K
R21

10K
R221K

R23
1K
R26

22K

R28

22K

R29

GNDGND

C
H

A
N

N
E

L
_A

C
H

A
N

N
E

L
_B

C
H

A
N

N
E

L
_C

1uF
C35

1uF
C44

AUDIO JACK 1

5
4

3

2

GND

AUDIO OUT

PORT

IOG
LED2

VCCIO

IOG

IOB
LED3

VCCIO

IOB

4K7
R20

4K7
R30

4K7
R31

1
0
K

R
2
4

1
0
K

R
2
5

1
0
K

R
2
7

1
0
K

R
3
2

1
0
K

R
3
3

1
0
K

R
3
4

1
0
K

R
5
1

1
0
K

R
5
2 100n

C8

GND

10uF

C7

100n
C9

GND

N.B.: Emulates the AY-3-8912 output as close as possible
on the Amstrad CPC series of 8-bit computers.
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100nF
C62

3.3VA+5V
AMS1117-3.3

U13

In3 Out 2

G
N

D
1

TAB 4

VIDEO DAC SUPPLY

100nF
C61

10uF/16V
C63

10R
R43

(or 1206
ferrite bead)

10uF/16V C60

GND

U15 - 1.1V supply ( VCCINT )
U16 - 3.3V supply ( VCCIO, VCCPGM )

U14 - 2.5V supply ( VCCA_FPLL, VCC_AUX )
Supplies:

VCCINT

VCCPGM

GND GND

5CEBA2F17C6N
U12.11

GNDC14
GNDD4

GND H12

GND T16GND T6GND T1GND R13GND P10GND P5GND N2GND M14GND M9GND M4GND L11GND L1GND K13GND K10GND K8GND K6GND J11GND J9GND J7GND J5

GNDH10 GNDH8 GNDH6 GNDG11 GNDG9 GNDG7 GNDG4 GNDF16 GNDF1 GNDE13 GNDE8 GNDE3 GNDD10 GNDD5

GNDC2 GNDB9 GNDB1 GNDA16 GNDA11 GNDA6

5CEBA2F17C6N
U12.10

VCCF9

VCCL8 VCCK11 VCCK9 VCCK7 VCCJ10 VCCJ8 VCCJ6 VCCH11 VCCH9 VCCH7 VCCG10 VCCG8 VCCG6

VCCPGMP6 VCCPGMM15 VCCPGMC6

VCCBAT C5

VCCIO2AH2
VCCIO2AK3

VCCIO3AN7
VCCIO3AR3

VCCIO3BR8
VCCIO3BT11

VCCIO4AN12
VCCIO4AP15

VCCIO5AJ15
VCCIO5AL16

VCCIO5BD15
VCCIO5BG14

VCCIO7AB14
VCCIO7AC12

VCCIO8AC7 VCCIO8AB4

VCCPD1A2A J4

VCCPD3A N6

VCCPD3B4A N10VCCPD3B4A N8

VCCPD5A J13

VCCPD5B H14

VCCPD7A8A E7
VCCPD7A8A E11

VREFB2AN0 K2

VREFB3AN0 R5

VREFB3BN0 T9

VREFB4AN0 P12

VREFB5AN0 M16

VREFB5BN0 E14

VREFB7AN0 B13

VREFB8AN0 B5

VCCA_FPLL G5
VCCA_FPLL L5

VCCA_FPLL F5

VCCA_FPLL L12

VCCA_FPLL F13

VCC_AUX D6
VCC_AUX D9
VCC_AUX D12

VCC_AUX N13VCC_AUX N9VCC_AUX N5
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B B

C C

D D
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4
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GND

VCCA_FPLL

VCCIO

VCCIO

TLV62130ARGTR
U15

SW1
SW2
SW3
PG4

FB
5

A
G

N
D

6
FS

W
7

D
EF

8

SS/TR 9AVIN 10PVIN 11PVIN 12

EN
13

V
O

S
14

PG
N

D
15

PG
N

D
16

EXP 17

VCCINT - 2.5MHz

GND

10uF/16V C64

ferrite bead)
(or 1206

10R
R44

10uF/16V
C67

100nF
C65

VCCA_FPLL & VCC_AUX

AMS1117-2.5
U14

In3 Out 2

G
N

D
1

TAB 4

+5V

100nF
C66

VCCA_FPLL

100nF
C69

TYA2016101R0M
L4

10uF
C68

VCC_AUX

U13 - 3.3V supply ( 3.3VA )

+5V

GND

GND

TYA40202R2M
L5

GND

GND

22uF

C73

VCCINT

10uF/16V

C78

GND

GND

TYA40202R2M
L6

GND

GND

+5V

VCCIO & VCCPGM - 2.5MHz

TLV62130ARGTR
U16

SW1
SW2
SW3
PG4

FB
5

A
G

N
D

6
FS

W
7

D
EF

8

SS/TR 9AVIN 10PVIN 11PVIN 12

EN
13

V
O

S
14

PG
N

D
15

PG
N

D
16

EXP 17

VCCIO

100n
C70

130p
C74

10u
C71

100K

R45

56.2K
R46

150K
R47

100n

C72

240K
R50

750K
R49

100K

R48

100n

C77

3.3p
C79

100n

C75

10u

C76

GND

GND

VCCPGM

TYA2016101R0M
L2

POWER SUPPLIES
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VCCINT

100n
C10

100n
C11

100n
C12

100n
C13

100n
C14

100n
C15

100n
C16

100n
C37

100n
C38

100n
C39

100n
C42

100n
C43

100n
C45

100n
C46

GND

VCC_FPLL

GND

4.7n
C81

4.7n
C82

4.7n
C83

4.7n
C84

4.7n
C87

4.7n
C88

4.7n
C89

4.7n
C90

4.7n
C91

4.7n
C92

4.7n
C93

4.7n
C94

4.7n
C95

100n
C85

100n
C86

100n
C96

100n
C97

100n
C98

100n
C99

100n
C100

100n
C101

100n
C103

100n
C105

100n
C106

GND

Note: Place capacitors near FPGA pins

GND

100n
C104

100n
C107

100n
C108

100n
C109

100n
C110

100n
C111

100n
C112

100n
C113

VCCIO

100n
C80

100n
C59

100n
C58

100n
C57

100n
C56

100n
C55

100n
C54

100n
C53

100n
C52

100n
C51

100n
C49

100n
C48

100n
C47

100n
C40

GND

VCCPGM

FPGA DECOUPLING

Are these needed?


