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JTAG Header
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ADC Header
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Power Tree
Clock Tree
MAX10 Bank 1 & 2
MAX10 Bank 3 & 4
MAX10 Bank 5 & 6
MAX10 Bank 7 & 8
MAX10 Configuration
MAX10 Clocks
PLL
ADC Filter
DAC
DDR3 SDRAM
QSPI FLASH
HSMC Port
GPIO, PMOD
HDMI
10/100/1000 Ethernet A
10/100/1000 Ethernet B
USB to UART
On-Board USB Blaster II-1
On-Board USB Blaster II-2
LED, User IO, Connector
Power1
Power2
Power3
Power4
Power5
MAX10 Power

30 MAX10 Ground

31 Decoupling

B 2 Sep 2014 6 Swap pin AA21 with AA22
7 Swap pin D5 with C3, and E8 with C6
23 Change resistor value, R44 to 10K, R106 to 1K, R99 to 2K, R100 to 1K, R104 to 1K
24 SW3 pin number change

24 Sep 2014 Add functional diagram
24 Change resistor value, R169 to 10K
1
26 27 Add DNI capacitor, C70 and C166
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DC INPUT
12V 2A

EN2342QI
4A

EN6337QI
3A

12V @ 1000mA

5.0V @ 155mA

EN6337QI
3A

3.3V_HSMC @ 2000mA
3.3V_PMOD @ 200mA
3.3V_QSPI @ 20mA
3.3V_ADV7513@ 30mA
3.3V_CY7C68013A @ 85mA
3.3V_VCCIO_MAXII @ 12mA
3.3V_VCCIO_MAX10 @ 21mA

12V_HSMC @ 1000mA

3.3V @ 2698mA

2.5V @ 1102mA
2.5V_88E1111 @ 766mA
2.5V_FT232R @ 15mA
2.5V_VCCINT_MAXII @ 80mA
2.5V_VCCIO_MAX10 @ 241mA

EP5358HUI
0.6A

5V_HDMI @ 55mA
5V_FT232 @ 100mA

2.5V_VCCA @ 55mA

1.8V_ADV7513 @ 53mA
1.8V @ 53mA

1.2V @ 1769mA
1.2V_88E1111 @ 607mA

2.5V_VCCADC

1.2V_VCC @ 1128mA

1.5V_DDR3 @ 341mA
1.5V_MAX10_VCCIO @ 85mA

1.5V @ 426mA

1.2V_VCCADC

1.2V_VCCD @ 34mA

200 mm

75 mm

75 mm

14 mm

1

2

3

Power sequence

EN6337QI
3A

EP5358HUI
0.6A

14 mm

2.5V @ 55mA

75 mm

EP5358LUI
0.6A

14 mm

Power Tree
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Si 570
CMOS Clock Output
Default 10MHz

FA‐128
24MHz XTAL 

Cypress
CY7C68013A
USB Controller

MAX II 
USB Blaster

ALTERA
MAX 10

Bank 1A

Bank 1B

Bank 2

Bank 3 Bank 4

Bank 5

Bank 6

Bank 7Bank 8

8Y‐25MHz
XTAL

Si5338 

IN  Default 50 MHz

10/100/1000 Base –T
Ethernet PHY
88E1111 x 2

USB_CLK

CH0

Default 25 MHz CH1

Default LVDS 125 MHz CH2

Default LVDS 100 MHz CH3

100M_DDR3

125M_LVDS

ADC

50M_MAX10

USB_CLK50M_MAXII

25M_ENET

25M_MAX10

Clock Tree
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MAX10 Bank 1 & 2

10/100/1000 Ethernet A

10/100/1000 Ethernet B

ADC INPUT

( VCCIO = 2.5V )

( VCCIO = 2.5V )

( VCCIO = 2.5V )
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ADC1IN1
ADC1IN2
ADC2IN1

ENETA_TX_D1

ENETA_TX_EN

ENETB_RX_D0

ENETB_TX_D0
ENETB_TX_D1

ENETB_RX_DV
ENETB_RX_ER

ADC1IN3
ADC1IN4

ADC1IN6
ADC1IN5

ADC1IN7

ADC2IN7

ADC2IN3
ADC2IN4

ADC2IN5
ADC2IN6

ADC2IN2

ADC2IN8

ADC1IN8

ENETB_RX_CRS

ENETB_RX_D2

ENETB_RX_COL

ENETB_RX_D1

ENETB_RX_D3

ENETA_TX_D3
ENETA_TX_D2

ENETA_TX_D0

ENETA_TX_ER

ENETB_TX_D3
ENETB_TX_ER

ENETB_TX_EN
ENETB_TX_D2

ENETA_RX_COL

ENETA_RX_ER

ENETA_RX_D1
ENETA_RX_DV

ENETA_RX_D0
ENETA_RX_CRS

ENETA_RX_D3
ENETA_RX_D2

ADC1IN[8:1] 11

ADC2IN[8:1] 11

ENETA_TX_D[3:0] 18

ENETA_TX_EN 18
ENETA_TX_ER 18

ENETA_RX_D[3:0] 18

ENETA_RX_DV 18
ENETA_RX_ER 18
ENETA_RX_CRS 18
ENETA_RX_COL 18

ENETB_TX_D[3:0] 19

ENETB_TX_EN 19
ENETB_TX_ER 19

ENETB_RX_D[3:0] 19

ENETB_RX_DV 19
ENETB_RX_ER 19
ENETB_RX_CRS 19
ENETB_RX_COL 19
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MAX 10 LEFT BANKS

BANK-2BANK-1A

BANK-1B

10M50DAF484

U1A

DIFFIO_RX_L1N/ADC1IN1
F5

DIFFIO_RX_L1P/ADC1IN2
F4

DIFFIO_RX_L2N/ADC2IN1
E4

DIFFIO_RX_L2P/ADC2IN8
E3

DIFFIO_RX_L3N/ADC1IN3
J8

DIFFIO_RX_L3P/ADC1IN4
J9

DIFFIO_RX_L4N/ADC2IN3
G4

DIFFIO_RX_L4P/ADC2IN4
F3

DIFFIO_RX_L5P/ADC1IN6
H3

DIFFIO_RX_L5N/ADC1IN5
J4

DIFFIO_RX_L6N/ADC2IN5
H4

DIFFIO_RX_L6P/ADC2IN6
G3

DIFFIO_RX_L7N/ADC1IN7
K5

DIFFIO_RX_L7P/ADC1IN8
K6

DIFFIO_RX_L8P/ADC2IN2
J3

DIFFIO_RX_L8N/ADC2IN7
K4

DIFFIO_RX_L15N
K8

VREFB1N0
C1

DIFFIO_RX_L19N
K2

DIFFIO_RX_L19P
L2

DIFFIO_RX_L23N
G1

DIFFIO_RX_L21P
F2

DIFFIO_RX_L23P
F1

DIFFIO_RX_L21N
E1

DIFFIO_RX_L24N
M4

DIFFIO_RX_L24P
M3

DIFFIO_RX_L25N
K1

DIFFIO_RX_L25P
L1

DIFFIO_RX_L16P
D2

IO_BANK1
D1

DIFFIO_RX_L29N
P4

DIFFIO_RX_L29P
P5

DIFFIO_RX_L37N
N3

DIFFIO_RX_L37P
N2

DIFFIO_RX_L39N
R4

DIFFIO_RX_L39P
R5

DIFFIO_RX_L40N
T1

DIFFIO_RX_L40P
T2

DIFFIO_RX_L41N
N8

DIFFIO_RX_L41P
N9

DIFFIO_RX_L42N
P1

DIFFIO_RX_L42P
N1

DIFFIO_RX_L43N
T3

DIFFIO_RX_L43P
U2

DIFFIO_RX_L44N
U1

DIFFIO_RX_L44P
V1

DIFFIO_RX_L45N
U4

DIFFIO_RX_L45P
U5

DIFFIO_RX_L46N
U3

DIFFIO_RX_L46P
V3

DIFFIO_RX_L47N
P8

DIFFIO_RX_L47P
R7

DIFFIO_RX_L48N
W1

DIFFIO_RX_L48P
W2

DIFFIO_RX_L60N
R1

DIFFIO_RX_L60P
R2

VREFB2N0
M2

IO_BANK2
M1

DIFFIO_RX_L16N
D3

DIFFIO_RX_L20N
L8

DIFFIO_RX_L20P
L9

DIFFIO_RX_L22N
H1

DIFFIO_RX_L22P
J1
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MAX10 Bank 3 & 4

HSMC Interface

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

UART

Ethernet
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HSMC_CLK_OUT_N1
HSMC_CLK_OUT_P1

HSMC_CLK_OUT_N2
HSMC_CLK_OUT_P2

HSMC_CLK_OUT0

HSMC_CLK_IN_N1
HSMC_CLK_IN_P1

HSMC_D0
HSMC_D1

HSMC_TX_D_N7
HSMC_TX_D_P7

HSMC_D3
HSMC_D2

HSMC_TX_D_N3
HSMC_TX_D_P3

HSMC_TX_D_N2
HSMC_TX_D_P2
HSMC_TX_D_N4
HSMC_TX_D_P4

HSMC_TX_D_N13
HSMC_TX_D_P13

HSMC_RX_D_N13
HSMC_RX_D_P13

HSMC_TX_D_P14
HSMC_TX_D_N14

HSMC_RX_D_N14
HSMC_RX_D_P14

HSMC_TX_D_P15
HSMC_TX_D_N15

HSMC_RX_D_N15
HSMC_RX_D_P15

HSMC_TX_D_N8
HSMC_TX_D_P8

HSMC_RX_D_N8
HSMC_RX_D_P8

HSMC_TX_D_N9
HSMC_TX_D_P9

HSMC_RX_D_P9
HSMC_RX_D_N9

HSMC_RX_D_P10
HSMC_RX_D_N10

HSMC_TX_D_N10
HSMC_TX_D_P10

HSMC_RX_D_P11
HSMC_RX_D_N11

HSMC_TX_D_N16
HSMC_TX_D_P16

HSMC_RX_D_N16
HSMC_RX_D_P16

HSMC_TX_D_N11
HSMC_TX_D_P11

HSMC_RX_D_P12
HSMC_RX_D_N12

ENET_MDC
ENET_MDIO

ENETA_RESETn
ENETA_INTn

ENETB_INTn
ENETB_RESETn

HSMC_SDA
HSMC_SCL

HSMC_PRSNTn

UART_RX
UART_TX

HSMC_RX_D_P0
HSMC_RX_D_N0

HSMC_RX_D_P1
HSMC_RX_D_N1

HSMC_RX_D_N2
HSMC_RX_D_P2

HSMC_RX_D_N3
HSMC_RX_D_P3

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_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_RX_D_N3
HSMC_RX_D_P3
HSMC_RX_D_N4
HSMC_RX_D_P4

HSMC_TX_D_N1
HSMC_TX_D_P1

HSMC_TX_D_N6
HSMC_TX_D_P6

HSMC_TX_D_N0
HSMC_TX_D_P0

HSMC_RX_D_N0
HSMC_RX_D_P0

HSMC_TX_D_N5
HSMC_TX_D_P5

HSMC_RX_D_N1
HSMC_RX_D_P1
HSMC_RX_D_N2
HSMC_RX_D_P2

HSMC_RX_D_N5
HSMC_RX_D_P5

HSMC_RX_D_N6
HSMC_RX_D_P6
HSMC_RX_D_N7
HSMC_RX_D_P7

ENETA_LED_LINK100
ENETB_LED_LINK100

HSMC_D[3:0] 15

HSMC_RX_D_P[16:0] 15

HSMC_RX_D_N[16:0] 15

HSMC_CLK_IN_P[2:1] 8,15

HSMC_CLK_IN_N[2:1] 8,15

HSMC_PRSNTn 15,22

HSMC_TX_D_P[16:0] 8,15

HSMC_TX_D_N[16:0] 8,15

HSMC_CLK_OUT_P[2:1] 15

HSMC_CLK_OUT_N[2:1] 15

HSMC_CLK_OUT0 15

HSMC_CLK_IN0 8,15

ENETA_RESETn 18

ENETA_INTn 18

ENET_MDC 18,19

ENET_MDIO 18,19

ENETB_RESETn 19

ENETB_INTn 19

HSMC_SDA 15

HSMC_SCL 15

UART_RX 20
UART_TX 20

ENETA_LED_LINK100 18
ENETB_LED_LINK100 19
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BANK-3 BANK-4

MAX 10 BOTTOM BANKS

10M50DAF484

U1B

DIFFIO_RX_B10N
Y7

DIFFIO_RX_B10P
Y8

DIFFIO_RX_B12N
AB2

DIFFIO_RX_B12P
AB3

DIFFIO_RX_B14N
Y3

DIFFIO_RX_B14P
Y4

DIFFIO_RX_B17N
AA5

DIFFIO_RX_B17P
AB5

DIFFIO_RX_B19N
AB6

DIFFIO_RX_B19P
AB7

DIFFIO_RX_B21N
AA8

DIFFIO_RX_B21P
AB8

DIFFIO_RX_B23N
AA9

DIFFIO_RX_B23P
AB9

DIFFIO_RX_B2N
V4

DIFFIO_RX_B2P
V5

DIFFIO_RX_B4N
Y1

DIFFIO_RX_B4P
Y2

DIFFIO_RX_B6N
AA1

DIFFIO_RX_B6P
AA2

DIFFIO_RX_B8N
Y5

DIFFIO_RX_B8P
Y6

DIFFIO_TX_RX_B11N
W9

DIFFIO_TX_RX_B11P
W10

DIFFIO_TX_RX_B13N
W7

DIFFIO_TX_RX_B13P
W8

DIFFIO_TX_RX_B15N
R10

DIFFIO_TX_RX_B15P
P10

DIFFIO_TX_RX_B16N
AA6

DIFFIO_TX_RX_B16P
AA7

DIFFIO_TX_RX_B1N
W5

DIFFIO_TX_RX_B1P
W6

DIFFIO_TX_RX_B22N
Y10

DIFFIO_TX_RX_B22P
AA10

DIFFIO_TX_RX_B3N
U6

DIFFIO_TX_RX_B3P
U7

DIFFIO_TX_RX_B5N
W4

DIFFIO_TX_RX_B5P
W3

DIFFIO_TX_RX_B7N
V7

DIFFIO_TX_RX_B7P
V8

DIFFIO_TX_RX_B9N
R9

DIFFIO_TX_RX_B9P
P9

VREFB3N0
AA3

IO_BANK3
AB4

DIFFIO_RX_B25N
W11

DIFFIO_RX_B25P
Y11

DIFFIO_RX_B27N
AB10

DIFFIO_RX_B27P
AB11

DIFFIO_RX_B29N
AB12

DIFFIO_RX_B29P
AB13

DIFFIO_RX_B35N
W12

DIFFIO_RX_B35P
W13

DIFFIO_RX_B38N
AA14

DIFFIO_RX_B38P
AB15

DIFFIO_RX_B40N
AA15

DIFFIO_RX_B40P
Y16

DIFFIO_RX_B42N
AB16

DIFFIO_RX_B42P
AA16

DIFFIO_RX_B44N
AB19

DIFFIO_RX_B44P
AB20

DIFFIO_RX_B46N
AA19

DIFFIO_RX_B46P
Y18

DIFFIO_RX_B50N
AB21

DIFFIO_RX_B50P
AA20

DIFFIO_RX_B58N
AB17

DIFFIO_RX_B58P
AB18

DIFFIO_TX_RX_B24N
V11

DIFFIO_TX_RX_B24P
V12

DIFFIO_TX_RX_B26N
R12

DIFFIO_TX_RX_B26P
P12

DIFFIO_TX_RX_B28N
AA11

DIFFIO_TX_RX_B28P
AA12

DIFFIO_TX_RX_B34N
V13

DIFFIO_TX_RX_B34P
W14

DIFFIO_TX_RX_B36N
R13

DIFFIO_TX_RX_B36P
P13

DIFFIO_TX_RX_B37N
Y13

DIFFIO_TX_RX_B37P
Y14

DIFFIO_TX_RX_B39N
V14

DIFFIO_TX_RX_B39P
W15

DIFFIO_TX_RX_B41N
U15

DIFFIO_TX_RX_B41P
V16

DIFFIO_TX_RX_B43N
AA17

DIFFIO_TX_RX_B43P
Y17

DIFFIO_TX_RX_B45N
V15

DIFFIO_TX_RX_B45P
W16

DIFFIO_TX_RX_B49N
Y19

DIFFIO_TX_RX_B49P
W18

VREFB4N0
AA13

IO_BANK4
AB14

R265 DNI

R256 DNI

R264 DNI

R255 DNI

R252 DNI

R263 DNI

R254 DNI

R251 DNI

R262 DNI

R250 DNI

R261 DNI

R253 DNI

R260 DNI

R259 DNI

R258 DNI

R257 DNI

R249 DNI



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

MAX10 Bank 5 & 6

DDR3 Interface

( VCCIO = 1.5V ) ( VCCIO = 1.5V )
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<---
<---

<---
<---

Notes:

According to MAX 10 User Guide, these 4 pins (F20, F21, F18, E19)
are restricted to use while implementing DDR3 on 10M50 F484 device. 

Please do not follow this schematic on DDR3 pin location.

While implementing DDR3, DDR2 and LPDDR2 in certain packages,
there are I/O limitation. Please follow MAX 10 User Guide and use 
Quartus II software to verify your pin assignment.

!

DDR3_DM0
DDR3_RESETn

DDR3_A9

DDR3_DQS_P0

DDR3_DQ6

DDR3_DQ12

DDR3_DQ0

DDR3_DQS_N0

DDR3_DQ10

DDR3_DM2

DDR3_DQS_P2
DDR3_DQS_N2

VREF_MAX10

DDR3_DQ19

USER_PB0
USER_PB1
USER_PB2
USER_PB3
VREF_MAX10

RUP
RDN

DDR3_DM1

DDR3_CLK_P
DDR3_CLK_N

USER_DIPSW0
USER_DIPSW1
USER_DIPSW2
USER_DIPSW3
USER_DIPSW4

USER_LED0
USER_LED1
USER_LED2

DDR3_DQ1
DDR3_DQ3

DDR3_DQ7

DDR3_DQ5

DDR3_DQ14
DDR3_DQ8

DDR3_DQ15

DDR3_DQ13

DDR3_DQ9

DDR3_DQ11

DDR3_DQ21

DDR3_DQ22

DDR3_DQ23
DDR3_DQ17

DDR3_DQ4
DDR3_DQ2

DDR3_CKE

DDR3_DQ20

DDR3_DQ18

DDR3_DQ16

DDR3_A12

DDR3_A13
DDR3_A8

DDR3_WEn

DDR3_A7

DDR3_A6

DDR3_RASn

DDR3_A11

DDR3_A10

DDR3_A1

DDR3_CASn

DDR3_A2

DDR3_A4

DDR3_CSn

DDR3_A5

DDR3_BA1

DDR3_A0

DDR3_ODT

DDR3_A3

DDR3_BA0

DDR3_BA2

USER_LED3
USER_LED4

1.5V_VCCIO

VREF_MAX10

VREF_MAX10

1.5V_VCCIO

DDR3_DQS_P[2:0] 8,13

DDR3_DQS_N[2:0] 8,13

DDR3_DQ[23:0] 13

DDR3_CKE 13
DDR3_CLK_P 13
DDR3_CLK_N 13

DDR3_WEn 13
DDR3_RASn 13
DDR3_CASn 13

DDR3_RESETn 13

DDR3_A[13:0] 13

DDR3_BA[2:0] 13

DDR3_DM[2:0] 13

USER_PB[3:0] 23

USER_DIPSW[4:0] 23

USER_LED[4:0] 23

DDR3_CSn 13

DDR3_ODT 13
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C330

DNI

C331
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BANK-5 BANK-6

MAX 10 RIGHT BANKS
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U1C

DIFFIO_RX_R19N
U19

DIFFIO_RX_R19P
V18

DIFFIO_RX_R1N/RDN
U17 DIFFIO_RX_R1P/RUP
U18

DIFFIO_RX_R20N
W22

DIFFIO_RX_R20P
Y22

DIFFIO_RX_R21N
W20

DIFFIO_RX_R21P
W19

DIFFIO_RX_R22N
Y21

DIFFIO_RX_R22P
Y20

DIFFIO_RX_R23N
U20

DIFFIO_RX_R23P
V20

DIFFIO_RX_R24N
V22

DIFFIO_RX_R24P
V21

DIFFIO_RX_R25N/DQ1R
R14

DIFFIO_RX_R25P/DQ1R
R15

DIFFIO_RX_R26N
T22

DIFFIO_RX_R26P
T21

DIFFIO_RX_R27N/DM1R
T18

DIFFIO_RX_R27P/DQ1R
T19

DIFFIO_RX_R28N/DQ1R
R20

DIFFIO_RX_R28P/DQ1R
T20

DIFFIO_RX_R29N
U22

DIFFIO_RX_R29P
U21

DIFFIO_RX_R2N
AA22

DIFFIO_RX_R2P
AA21

DIFFIO_RX_R30N/DQ1R
P14

DIFFIO_RX_R30P/DQ1R
P15

DIFFIO_RX_R31N
N22

DIFFIO_RX_R31P
P21

DIFFIO_RX_R32N/DQSN1R
P18

DIFFIO_RX_R32P/DQS1R
R18

DIFFIO_RX_R33N/DQ1R
P20

DIFFIO_RX_R33P/DQ1R
P19

DIFFIO_RX_R34N
L22

DIFFIO_RX_R34P
M21

DIFFIO_RX_R35N
M22

DIFFIO_RX_R35P
N21

IO_BANK5
R22 VREFB5N0
P22

DIFFIO_RX_R39N
H21

DIFFIO_RX_R39P
H22

DIFFIO_RX_R41N
J21

DIFFIO_RX_R41P
J22

DIFFIO_RX_R42N
G19

DIFFIO_RX_R42P
G20

DIFFIO_RX_R43N
F22

DIFFIO_RX_R43P
G22

DIFFIO_RX_R44N/DQ2R
M14

DIFFIO_RX_R44P/DQ2R
M15

DIFFIO_RX_R45N
E21

DIFFIO_RX_R45P
E22

DIFFIO_RX_R46N/DM2R
N19

DIFFIO_RX_R46P/DQ2R
N18

DIFFIO_RX_R47P/DQ2R
M20

DIFFIO_RX_R47N/DQ2R
N20

DIFFIO_RX_R48N
F20

DIFFIO_RX_R48P
F21

VREFB6N0
D21

DIFFIO_RX_R49P
D22

DIFFIO_RX_R51N/DQ2R
L18

DIFFIO_RX_R51P/DQ2R
M18

DIFFIO_RX_R52N/DQ2R
L20

DIFFIO_RX_R52P/DQ2R
L19

DIFFIO_RX_R53N
F18

DIFFIO_RX_R53P
E19

DIFFIO_RX_R54N
E20

DIFFIO_RX_R54P
F19

DIFFIO_RX_R55N/DQSN3R
K15

DIFFIO_RX_R55P/DQS3R
K14

DIFFIO_RX_R56N
D19

DIFFIO_RX_R56P
C20

DIFFIO_RX_R57N/DQ3R
J18

DIFFIO_RX_R57P/DQ3R
K18

DIFFIO_RX_R58N/DQ3R
K20

DIFFIO_RX_R58P/DQ3R
K19

DIFFIO_RX_R59N
E17

DIFFIO_RX_R59P
F17

DIFFIO_RX_R60N
B21

DIFFIO_RX_R60P
B22

DIFFIO_RX_R61N/DM3R
J15

DIFFIO_RX_R61P/DQ3R
J14

DIFFIO_RX_R62N
A21

DIFFIO_RX_R62P
B20

DIFFIO_RX_R63N/DQ3R
H18

DIFFIO_RX_R63P/DQ3R
H19

DIFFIO_RX_R64N/DQ3R
H20

DIFFIO_RX_R64P/DQ3R
J20

DIFFIO_RX_R70N/CK#_6
E18

DIFFIO_RX_R70P/CK_6
D18

DIFFIO_RX_R49N
C22

IO_BANK6
C21

C182

0.1uF
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MAX10 Bank 7 & 8

HDMI TX

MAX10 USB INTERFACE

QSPI FLASH

DAC

PMOD

( VCCIO = 3.3V ) ( VCCIO = 3.3V )
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HDMI_TX_D0
HDMI_TX_D1

HDMI_TX_D4

HDMI_TX_HS

HDMI_TX_INT

PMODA_IO0
PMODA_IO1

QSPI_IO2
QSPI_IO3
QSPI_CLK
QSPI_CSn

USB_SCL

USB_RESETn
USB_OEn

DAC_SYNC
DAC_SCLK
DAC_DIN

PMODA_IO2
PMODA_IO3
PMODA_IO4
PMODA_IO5
PMODA_IO6
PMODA_IO7

JTAG_SAFE

USB_DATA4

USB_DATA2

USB_DATA5

USB_DATA7
USB_DATA0

USB_DATA3

USB_DATA6

USB_DATA1

USB_FULL

USB_SDA

USB_EMPTY

USB_RDn

USB_ADDR1
USB_WRn

USB_ADDR0

HDMI_SCL

HDMI_TX_D15

HDMI_TX_D10

HDMI_TX_D13

HDMI_TX_D11

HDMI_TX_D16

HDMI_TX_D7

HDMI_TX_D14

HDMI_TX_DE

HDMI_SDA

HDMI_TX_VS

HDMI_TX_D23

HDMI_TX_D3

HDMI_TX_D22

HDMI_TX_D5

HDMI_TX_D21

HDMI_TX_D2

HDMI_TX_D20

HDMI_TX_D6

HDMI_TX_D19

HDMI_TX_D8

HDMI_TX_D18

HDMI_TX_D9

HDMI_TX_D17

HDMI_TX_D12

PMODB_IO4
PMODB_IO5

PMODB_IO2

PMODB_IO7

PMODB_IO3

PMODB_IO6

PMODB_IO1

QSPI_IO1

PMODB_IO0

QSPI_IO0

HDMI_TX_INT 17

HDMI_TX_DE 17

HDMI_TX_VS 17

HDMI_TX_HS 17

HDMI_TX_D[23:0] 17

PMODA_IO[7:0] 16

USB_DATA[7:0] 22

USB_SDA 22

USB_ADDR[1:0] 22

USB_SCL 22

USB_RESETn 22
USB_OEn 22
USB_RDn 22
USB_WRn 22

USB_EMPTY 22
USB_FULL 22

QSPI_IO[3:0] 14

QSPI_CLK 14

QSPI_CSn 14

DAC_SYNC 12

DAC_SCLK 12

DAC_DIN 12

HDMI_SDA 17

HDMI_SCL 17

JTAG_SAFE 22

PMODB_IO[7:0] 16
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U1D

DIFFIO_RX_T10N
A17

DIFFIO_RX_T10P
A18

DIFFIO_RX_T15N
C15

DIFFIO_RX_T15P
C16

DIFFIO_RX_T16N
A16

DIFFIO_RX_T16P
B16

DIFFIO_RX_T17N
J13

DIFFIO_RX_T17P
H14

DIFFIO_RX_T18N
C13

DIFFIO_RX_T18P
C14

DIFFIO_RX_T19N
B14

DIFFIO_RX_T19P
A14

DIFFIO_RX_T1N
E15

DIFFIO_RX_T1P
E16

DIFFIO_RX_T20N
E13

DIFFIO_RX_T20P
D14

DIFFIO_RX_T21P
E12

DIFFIO_RX_T21N
D13

DIFFIO_RX_T22N
J12

DIFFIO_RX_T22P
H13

DIFFIO_RX_T23N
A12

DIFFIO_RX_T23P
A13

DIFFIO_RX_T24N
D12

DIFFIO_RX_T24P
C12

DIFFIO_RX_T25N
A10

DIFFIO_RX_T25P
A11

DIFFIO_RX_T26N
C10

DIFFIO_RX_T26P
C11

DIFFIO_RX_T27N
B11

DIFFIO_RX_T27P
B12

DIFFIO_RX_T28N
J11

DIFFIO_RX_T28P
H12

DIFFIO_RX_T31N
B8

DIFFIO_RX_T31P
A9

DIFFIO_RX_T2N
C17

DIFFIO_RX_T2P
D17

DIFFIO_RX_T30N
C9

DIFFIO_RX_T30P
B10

DIFFIO_RX_T29P
A7

DIFFIO_RX_T29N
A8

DIFFIO_RX_T5N
F15

DIFFIO_RX_T5P
F16

DIFFIO_RX_T6N
B19

DIFFIO_RX_T6P
C19

DIFFIO_RX_T7N
B17

DIFFIO_RX_T7P
C18

DIFFIO_RX_T8N
A19

DIFFIO_RX_T8P
A20

DIFFIO_RX_T9N
E14

DIFFIO_RX_T9P
D15

IO_BANK7
A15 VREFB7N0
B15

DIFFIO_RX_T39N
C7

DIFFIO_RX_T39P
C8

DIFFIO_RX_T41N
A6

DIFFIO_RX_T41P
B7

DIFFIO_RX_T42P
D8

DIFFIO_RX_T43N
A4

DIFFIO_RX_T43P
A5

DIFFIO_RX_T44N
E9

DIFFIO_RX_T45P
A2

DIFFIO_RX_T45N
A3

DIFFIO_RX_T46P
B3

DIFFIO_RX_T46N
B4

DIFFIO_RX_T49N
D5

DIFFIO_RX_T49P
C5

DIFFIO_RX_T51N
B1

DIFFIO_RX_T51P
B2

DIFFIO_RX_T53P
C3

VREFB8N0
D7

IO_BANK8
C6

DIFFIO_RX_T47P
B5

DIFFIO_RX_T47N
C4

DIFFIO_RX_T48P
E8

DIFFIO_RX_T53N
C2
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MAX10 Clock

HDMI TX

From PLL

HSMC

DDR3

Ethernet

( VCCIO = 2.5V )

( VCCIO = 2.5V )

( VCCIO = 2.5V )

( VCCIO = 1.5V )

( VCCIO = 3.3V )
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HSMC_CLK_IN_N2
HSMC_CLK_IN_P2

ENETA_GTX_CLK
ENETB_GTX_CLK

CLK_DDR3_100_N
CLK_DDR3_100_P

CLK_LVDS_125_N
CLK_LVDS_125_P

HSMC_TX_D_N12
HSMC_TX_D_P12

DDR3_DQS_P1
DDR3_DQS_N1

CLK_LVDS_125_N

CLK_LVDS_125_P

CLK_DDR3_100_N

CLK_DDR3_100_P

ENETA_RX_CLK
ENETB_RX_CLK

CLK_50_MAX10

CLK_10_ADC

HSMC_CLK_IN_P2

HSMC_CLK_IN_N2HSMC_CLK_IN_N1

HSMC_CLK_IN_P1

HDMI_TX_CLK

ENETA_TX_CLK
ENETB_TX_CLK

IP_SECURITY

HSMC_CLK_IN0

USB_CLK

CLK_25_MAX10

HSMC_CLK_IN_P[2:1] 5,15

HSMC_CLK_IN_N[2:1] 5,15

HDMI_TX_CLK 17

HSMC_CLK_IN0 15

CLK_10_ADC 10

CLK_50_MAX10 10

CLK_LVDS_125_P 10

CLK_LVDS_125_N 10

CLK_DDR3_100_P 10

CLK_DDR3_100_N 10

ENETA_RX_CLK 18
ENETB_RX_CLK 19
ENETA_TX_CLK 18
ENETB_TX_CLK 19

ENETA_GTX_CLK 18
ENETB_GTX_CLK 19

DDR3_DQS_N1 13
DDR3_DQS_P1 13

HSMC_TX_D_N12 15
HSMC_TX_D_P12 15

IP_SECURITY 16

USB_CLK 21

CLK_25_MAX10 10
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R33
100

R52
100

BANK-2

MAX 10 CLOCK

BANK-3

BANK-4

BANK-6

BANK-8
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U1E

DIFFIO_RX_L28N/CLK0N
N4

DIFFIO_RX_L28P/CLK0P
N5

DIFFIO_RX_L36N/CLK1N
M8

DIFFIO_RX_L36P/CLK1P
M9

DIFFIO_TX_RX_B18N/CLK6N
V9

DIFFIO_TX_RX_B18P/CLK6P
V10

DIFFIO_TX_RX_B20N/CLK7N
R11

DIFFIO_TX_RX_B20P/CLK7P
P11

DIFFIO_RX_R38N/CLK2N
N15

DIFFIO_RX_R38P/CLK2P
N14

DIFFIO_RX_R40N/CLK3N
K21

DIFFIO_RX_R40P/CLK3P
K22

DIFFIO_RX_T38N/CLK4N
E10

DIFFIO_RX_T38P/CLK4P
E11

DIFFIO_RX_T40P/CLK5P
J10

DIFFIO_RX_T40N/CLK5N
H11

DIFFIO_RX_L38N/DPCLK0
P3

DIFFIO_RX_L38P/DPCLK1
R3

DIFFIO_RX_L59N/PLL_L_CLKOUTN
T5

DIFFIO_RX_L59P/PLL_L_CLKOUTP
T6

DIFFIO_TX_RX_B57N/PLL_B_CLKOUTN
W17

DIFFIO_TX_RX_B57P/PLL_B_CLKOUTP
V17

DIFFIO_RX_R50N/DPCLK2/DQSn2R
L15

DIFFIO_RX_R50P/DPCLK3/DQS2R
L14

DIFFIO_RX_R69N/PLL_R_CLKOUTN
G17

DIFFIO_RX_R69P/PLL_R_CLKOUTP
H17

DIFFIO_RX_T52N/PLL_T_CLKOUTN
E6

DIFFIO_RX_T52P/PLL_T_CLKOUTP
D6

R94
DNI

R95
DNI
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MAX10 Configuration

JTAG

Configuration

( VCCIO = 2.5V ) ( VCCIO = 3.3V )
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MAX10_JTAG_TCK

MAX10_JTAG_TDI
MAX10_JTAG_TDO

MAX10_JTAG_TMS

MAX10_JTAG_EN
BOOT_SEL
PULSE_NCONFIG

MAX10_CONF_DONE

CPU_RESETn

MAX10_NSTATUS

3.3V

BOOT_SEL 23
PULSE_NCONFIG 23

MAX10_JTAG_TDO 22

MAX10_JTAG_EN 22
MAX10_JTAG_TMS 22
MAX10_JTAG_TCK 22
MAX10_JTAG_TDI 22

MAX10_CONF_DONE 21
CPU_RESETn 23
MAX10_NSTATUS 21
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MAX 10 Configuration

BANK-1B BANK-8
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U1F

DIFFIO_RX_L15P/JTAGEN
K9

DIFFIO_RX_L17P/TCK
G2

DIFFIO_RX_L17N/TMS
H2

DIFFIO_RX_L18N/TDI
L4

DIFFIO_RX_L18P/TDO
M5

DIFFIO_RX_T42N/DEV_CLRN
D9

DIFFIO_RX_T44P/DEV_OE
D10

NCONFIG
H9

BOOT_SEL
H10

DIFFIO_RX_T48N/CRC_ERROR
F7

DIFFIO_RX_T50P/NSTATUS
G9

DIFFIO_RX_T50N/CONF_DONE
F8

R8 10K
R6 10K
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Programmable Clock for ADC

PLL

Notes:
Use Clock Control GUI
Default 10MHz

I2C Address 55 HEX

LVDS

Notes:
Si5338 Programmable Oscillator Use Clock Control GUI
(Defaults 50MHz, 25MHz, 125MHz, 100MHz)

I2C Address 70 HEX

Programmable Clock

Clock control

Clock out
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CLK_LVDS_125_N

I2C_MAXII_SCL

SI570_EN

XTAL_25M_Si5338A_P

SI5338A_INTR

XTAL_25M_Si5338A_N

CLK_LVDS_125_CN
CLK_LVDS_125_CP

2.5V_SI5338

CLK_DDR3_100_CN
CLK_DDR3_100_CP

CLK_DDR3_100_N
CLK_DDR3_100_P

I2C_MAXII_SDA CLK_10_ADC

CLK_50_MAX10
CLK_50_MAXII

CLK_25_MAX10
CLK_25_ENETCLK_25_ENET_R

CLK_25_MAX10_R

CLK_50_MAXII_R
CLK_50_MAX10_R

CLK_LVDS_125_P

I2C_MAXII_SDA

I2C_MAXII_SCL

2.5V

2.5V

2.5V

CLK_10_ADC 8

CLK_50_MAX10 8

CLK_50_MAXII 21

CLK_25_ENET 18,19

CLK_25_MAX10 8

CLK_LVDS_125_P 8

CLK_LVDS_125_N 8

CLK_DDR3_100_P 8

CLK_DDR3_100_N 8

I2C_MAXII_SDA 22,28

I2C_MAXII_SCL 22,28

SI570_EN 22

SI5338A_INTR 22
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C3 DNI

C8

0.1uF

R79 22.0

X1

Si570

OE
2

NC
1

GND
3

CLK+
4

CLK-
5

VCC
6

SDA
7

SCL
8

Y1
25.00MHz

1
3

24

R167 22.0

R78 22.0

C14 0.1uF

R73 22.0

C12 0.1uF

C5

0.1uF

C13 0.1uF

C4

0.1uF

L1

BLM15AG221SN1
300mA

C7

0.1uF

R7 4.7k

C6

0.1uF

R77 22.0

C10 DNI

R172 22.0

R74 22.0

C1

10uF

C9

0.1uF

R10 4.7k

U2

Si5338A-CUSTOM

CLKIN_P
1

CLKIN_N
2

CLKIN
3

I2C_LSB
4

FDBK_P
5

FDBK_N
6

VDD1
7

VDD2
24

VDDO3
11

VDDO2
15

VDDO1
16

VDDO0
20

INTR
8

CLK3B
9

CLK3A
10SCL

12

CLK2B
13

CLK2A
14

CLK1B
17

CLK1A
18

SDA
19

CLK0B
21

CLK0A
22

RSVD_GND
23

EPAD
25

C2

0.1uF

C11 0.1uF
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ADC Filter

Notes: 
Put the 1pF capacitors close to each MAX10 analog pin.
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ADC1IN1ADC1_CH0

ADC1_CH1 ADC1IN2

ADC1IN3ADC1_CH2

ADC1IN4ADC1_CH3

ADC1IN5ADC1_CH4

ADC1IN6ADC1_CH5

ADC1IN7ADC1_CH6

ADC1IN8ADC1_CH7

ADC2_CH0 ADC2IN1

ADC2IN2ADC2_CH1

ADC2_CH2 ADC2IN3

ADC2_CH3 ADC2IN4

ADC2_CH4 ADC2IN5

ADC2_CH5 ADC2IN6

ADC2_CH6 ADC2IN7

ADC2_CH7 ADC2IN8

REFGND

ADC1_CH[7:0] 16

ADC2_CH[7:0] 16

ADC1IN[8:1] 4

ADC2IN[8:1] 4
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R19 10

C21

1pF

R22 10

R24 10

R18 10

R16 10

R27 10

C23

1pF

R26 10

C19

1pF

R20 10

C16

1pF

R30 10

C25

1pF

R29 10

C28

1pF

R17 10

C22

1pF

TP1

C18

1pF

C27

1pF

R21 10

R15 10

C24

1pF

R23 10

C26

1pF

C17

1pF

C30

1pF

R25 10

C15

1pF

C20

1pF

C29

1pF

R28 10
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DAC

Notes: 
1. Put 0.1uF capactor close to VREF pin.
2. Everything related to this DAC should be connected to analog ground.
3. For better DC accuracy, VFB should be connected to VOUT at loadpoints.
4. Thermal pad should be connected to GND.

Put this pull-up to digital area.
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REF_2.5V

3.3V_DAC

DAC_DIN

DAC_SCLK

DAC_SYNC

VFB DACOUT_SMA

3.3V_DAC
REF_2.5V

3.3V3.3V_DAC3.3V

DAC_SYNC 7

DAC_SCLK 7

DAC_DIN 7
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L10

BLM15AG221SN1
300mA

C34

0.1uF

R36 0

C31

0.1uF

U33

DAC8551

SYNC
5

SCLK
6

DIN
7

VREF
2

VDD
1

VFB
3

VOUT
4

GND
8

R35 0

C33

0.47uF

C32

10uF
R31
DNI

R37 0

R34 0

U4

REF3125

VIN
1

VOUT
2

GND
3

J1
1

2 3 4 5
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DDR3 SDRAM

FPGA InterfaceDDR3 SDRAM A (64Mx16) DDR3 SDRAM B (128Mx8)
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DDR3_DM0
DDR3_DM1

DDR3_CLK_P

DDR3_CSn
DDR3_WEn
DDR3_RASn
DDR3_CASn

DDR3_RESETn
DDR3_ODT

DDR3_BA2

DDR3_CKE

DDR3_BA1

DDR3_CLK_N

DDR3_BA0

DDR3_A13

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_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_ZQ1

DDR3_CLK_P DDR3_CLK_N

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_DM2

DDR3_BA2

DDR3_BA0
DDR3_BA1

DDR3_DQS_P2
DDR3_DQS_N2

DDR3_ZQ2

DDR3_A13

DDR3_CLK_P
DDR3_CKE

DDR3_CLK_N

DDR3_RESETn
DDR3_ODT

DDR3_CSn
DDR3_WEn
DDR3_RASn
DDR3_CASn

DDR3_DQ20
DDR3_DQ21
DDR3_DQ22

DDR3_DQ17

DDR3_DQ23

DDR3_DQ16

DDR3_DQ18
DDR3_DQ19

DDR3_RESETn
DDR3_CKE

VREF_DDR3

1.5V

1.5V

VREF_DDR3

1.5V

VREF_DDR3

1.5V

DDR3_DQS_P[2:0] 6,8

DDR3_DQS_N[2:0] 6,8

DDR3_DQ[23:0] 6

DDR3_BA[2:0] 6

DDR3_DM[2:0] 6

DDR3_A[13:0] 6

DDR3_CKE 6
DDR3_CLK_P 6
DDR3_CLK_N 6

DDR3_CSn 6
DDR3_WEn 6
DDR3_RASn 6
DDR3_CASn 6

DDR3_RESETn 6
DDR3_ODT 6
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R233 2.0K

R40
1.00k

C49

0.1uF R39

240

C324

DNI

R38

240

V2

C327

0.1uF

C326

0.1uF

DDR3 Device
U6

IS43TR81280A -125JBLI

A0
K3

A1
L7

A10/AP
H7

A11
M7

A12/BC#
K7

A13
N3

A2
L3

A3
K2

A4
L8

A5
L2

A6
M8

A7
M2

A8
N8

A9
M3

BA0
J2

BA1
K8

BA2
J3

CAS#
G3

CS#
H2

CK#
G7 CK
F7 CKE
G9

DM/TDQS
B7

DQ0
B3

DQ1
C7

DQ2
C2

DQ3
C8

DQS#
D3 DQS
C3

NC5
H9

NC1
A3

NC2
F1

NC3
F9

NC4
H1

NC6
J7

NC7
N7

DQ4
E3

DQ5
E8

DQ6
D2

DQ7
E7

NU/TDQS#
A7

ODT
G1

RAS#
F3

RESET#
N2

VDD
A2 VDD
A9 VDD
D7 VDD
G2 VDD
G8 VDD
K1 VDD
K9 VDD
M1 VDD
M9

VDDQ
B9

VDDQ
C1

VDDQ
E2 VDDQ
E9

VREFCA
J8

VREFDQ
E1

VSS
A1

VSS
A8

VSS
B1

VSS
D8

VSS
F2

VSS
F8

VSS
J1

VSS
J9

VSS
L1

VSS
L9

VSS
N1

VSS
N9

VSSQ
B2

VSSQ
B8

VSSQ
C9

VSSQ
D1

VSSQ
D9

WE#
H3

ZQ
H8

R244 2.0K

R42
1.00k

C64

0.1uF

C325

0.1uFV1

R41

100

DDR3 Device
U5

IS43TR16640A -125JBLI

A5
P2 A4
P8 A3
N2 A2
P3 A1
P7 A0
N3

NC4
L9

A10/AP
L7

A11
R7

A12/BC#
N7

RESET#
T2

VSSQ
B1

VSSQ
B9

VSSQ
D1

A9
R3 A8
T8 A7
R2 A6
R8

NC5
M7

NC1
J1

NC3
L1

ZQ
L8

CK#
K7

WE#
L3

CKE
K9

ODT
K1

NC2
J9

RAS#
J3

CK
J7

CS#
L2

BA0
M2

BA1
N8

BA2
M3

CAS#
K3

DMU
D3

NC6
T7

DML
E7

VDD
B2

VDD
D9

VDD
G7

VDD
K2

VSS
A9

VSS
B3

VSS
E1

VSS
G8

DQL0
E3

DQSL
F3

DQL1
F7

DQL2
F2

DQL3
F8

DQL4
H3

DQL5
H8

DQL6
G2

DQL7
H7

DQU0
D7

DQU1
C3

DQU2
C8

DQU3
C2

DQU4
A7

DQU5
A2

DQU6
B8

DQU7
A3

DQSU
C7DQSL#
G3

DQSU#
B7

VSSQ
D8

VSSQ
E2

VSSQ
E8

VSSQ
F9

VDDQ
H9

VDD
K8

VDD
N1

VDD
N9

VDD
R1

VDD
R9

VREFDQ
H1

VREFCA
M8

VSSQ
G1

VSSQ
G9

VDDQ
A1

VDDQ
A8

VDDQ
C1

VDDQ
C9

VDDQ
D2

VDDQ
E9

VDDQ
F1

VDDQ
H2

VSS
J2

VSS
J8

VSS
M1

VSS
M9

VSS
P1

VSS
P9

VSS
T1

VSS
T9

NC(A13)
T3
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QSPI FLASH

QSPI FLASH

Notes:
Place capacitors near FLASH device.

Copyright (c) 2015, Altera Corporation. All Rights Reserved.
Altera Corporation, 301, Bibo Rd #888, Shanghai, China, 201203

3.3V

3.3V

QSPI_IO07
QSPI_IO17
QSPI_IO27
QSPI_IO37

QSPI_CLK7

QSPI_CSn7

QSPI_RESETn 21
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C66

0.1uF

U7

N25Q512A83GSF40F

PART_NUMBER = N25Q512A83GSF40F
Manufacturer = Micron

DQ0
15

DQ1
8

DQ2/VPP/W#
9

DQ3/HOLD#
1

C
16

S#
7

RESET
3

DNU2
4

DNU3
5

DNU4
6

DNU5
11

DNU6
12

DNU7
13

DNU8
14

VSS
10

VCC
2

C65

4.7uF

TP2

R98 DNI

R43
2.0K
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HSMC Port
FPGA Interface

Note:
Place capacitors near HSM connector.
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HSMC_TX_D_P0
HSMC_TX_D_N0

HSMC_TX_D_P1
HSMC_TX_D_N1

HSMC_TX_D_P2
HSMC_TX_D_N2

HSMC_TX_D_P3
HSMC_TX_D_N3

HSMC_TX_D_P4
HSMC_TX_D_N4

HSMC_TX_D_P5
HSMC_TX_D_N5

HSMC_TX_D_P6
HSMC_TX_D_N6

HSMC_TX_D_P7
HSMC_TX_D_N7

HSMC_CLK_OUT_P1
HSMC_CLK_OUT_N1

HSMC_TX_D_P8
HSMC_TX_D_N8

HSMC_TX_D_P9
HSMC_TX_D_N9

HSMC_TX_D_P10
HSMC_TX_D_N10

HSMC_TX_D_P11
HSMC_TX_D_N11

HSMC_TX_D_P12
HSMC_TX_D_N12

HSMC_TX_D_P13
HSMC_TX_D_N13

HSMC_TX_D_P14
HSMC_TX_D_N14

HSMC_TX_D_P15
HSMC_TX_D_N15

HSMC_TX_D_P16
HSMC_TX_D_N16

HSMC_CLK_OUT_P2
HSMC_CLK_OUT_N2

HSMC_D0
HSMC_D2

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_PRSNTn

3.3V 12V

12V 3.3V

2.5V

HSMC_D[3:0] 5

HSMC_TX_D_P[16:0] 5,8

HSMC_TX_D_N[16:0] 5,8

HSMC_RX_D_P[16:0] 5

HSMC_RX_D_N[16:0] 5

HSMC_CLK_IN_P[2:1] 5,8

HSMC_CLK_IN_N[2:1] 5,8

HSMC_CLK_OUT_P[2:1] 5

HSMC_CLK_OUT_N[2:1] 5

HSMC_SDA5
HSMC_JTAG_TCK22
HSMC_JTAG_TDO22
HSMC_CLK_OUT05

HSMC_SCL 5
HSMC_JTAG_TMS 22
HSMC_JTAG_TDI 22
HSMC_CLK_IN0 8

HSMC_PRSNTn 5,22
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R45
49.9

C68

10uF

C67

10uF

D2
GREEN_LED

BANK 1

BANK 2

BANK 3

J2

HSMC

1
1

3
3

5
5

7
7

9
9

11
11

13
13

15
15

17
17

19
19

21
21

23
23

25
25

27
27

29
29

31
31

33
33

35
35

37
37

39
39

41
41

43
43

3.3V
45

47
47

49
49

3.3V
51

53
53

55
55

3.3V
57

59
59

61
61

3.3V
63

65
65

67
67

3.3V
69

71
71

73
73

3.3V
75

77
77

79
79

3.3V
81
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85

3.3V
87

89
89
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3.3V
93
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97

3.3V
99
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101
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3.3V
105
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3.3V
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115

3.3V
117
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119

2
2

4
4

6
6

8
8

10
10

12
12

14
14

16
16
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18

20
20

22
22

24
24

26
26

28
28

30
30

32
32

34
34

36
36
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40
40

42
42

44
44

12V
46

48
48

50
50

12V
52

54
54

56
56

12V
58

60
60

62
62

12V
64

66
66

68
68

12V
70

72
72

74
74

12V
76

78
78

80
80

12V
82

84
84

86
86

12V
88

90
90

92
92

12V
94

96
96

98
98

12V
100

102
102

104
104

12V
106

108
108

110
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12V
112

114
114

116
116

12V
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16
8

G
N

D
_3

_2
17

0

G
N

D
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17

1
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D
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17

2

121
121

3.3V
123

125
125

127
127

3.3V
129

131
131

133
133

3.3V
135

137
137

139
139

3.3V
141

143
143

145
145

3.3V
147

149
149
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151

3.3V
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157
157

3.3V
159

122
122

12V
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12V
130
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12V
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138
138

140
140

12V
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144
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146

12V
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150
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12V
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PSNTn
160
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GPIO, PMOD
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3.3V 3.3V

3.3V 3.3V

ADC1_CH6

ADC1_CH0
ADC1_CH1
ADC1_CH2
ADC1_CH3

ADC1_CH4
ADC1_CH5
ADC1_CH6
ADC1_CH7

IP_SECURITY

ADC2_CH0
ADC2_CH1
ADC2_CH2
ADC2_CH3

ADC2_CH4
ADC2_CH5
ADC2_CH6
ADC2_CH7

PMODA_IO0
PMODA_IO1
PMODA_IO2
PMODA_IO3

PMODA_IO4
PMODA_IO5
PMODA_IO6
PMODA_IO7

PMODA_D0
PMODA_D1
PMODA_D2
PMODA_D3

PMODB_IO0
PMODB_IO1
PMODB_IO2
PMODB_IO3

PMODB_IO4
PMODB_IO5
PMODB_IO6
PMODB_IO7

PMODB_D4
PMODB_D5
PMODB_D6
PMODB_D7

PMODA_D4
PMODA_D5
PMODA_D6
PMODA_D7

PMODB_D0
PMODB_D1
PMODB_D2
PMODB_D3

3.3V

2.5V_VCCADC

3.3V 3.3V

3.3V 3.3V

ADC1_CH[7:0] 11

PMODA_IO[7:0] 7

PMODB_IO[7:0] 7

IP_SECURITY 8

ADC2_CH[7:0] 11
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R282 200

J5

2x6 PMOD Connector

1
1

7
7

2
2

8
8

3
3

9
9

4
4

10
10

5
5

11
11

6
6

12
12

R220 200

R218 200

R290 200

R216 200

R288 200

XJ1

881545-2

U37

824013

IO1
1

IO2
3

IO3
4

IO4
6

VDD
5

GND
2

R286 200
R284 200

R319
DNI

R223 200

J7

CON2

1
2

R219 200

R217 200

R289 200

R287 200

U39

824013

IO1
1

IO2
3

IO3
4

IO4
6

VDD
5

GND
2

POT1 500
1 3

2

R211 200

R285 200

U38

824013

IO1
1

IO2
3

IO3
4

IO4
6

VDD
5

GND
2

U34

DNI

GND
1

IO
2

NC3
3

NC4
4

NC5
5

NC6
6

U40

824013

IO1
1

IO2
3

IO3
4

IO4
6

VDD
5

GND
2

R283 200

C69 4.7uF

J4

2x6 PMOD Connector

1
1

7
7

2
2

8
8

3
3

9
9

4
4

10
10

5
5

11
11

6
6

12
12

J20

2x10 Header

1
1

2
2

3
3

4
4

5
5

6
6

7
7

8
8

9
9

10
10

11
11

12
12

13
13

14
14

15
15

16
16

17
17

18
18

19
19

20
20



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

HDMI

Notes:
Place a 0.1uF capacitor close to each DVDD pin.

Notes:
Place a 0.1uF capacitor close to each AVDD pin.

Notes:
Place this 0.1uF capacitor close to the DVDD_3V pin.

Notes:
Place a 0.1uF capacitor close to each PVDD and BGVDD pin.

HDMI TX
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10/100/1000 Ethernet A

Notes:
MDI signals termination

RGMII Mode (default)

Notes: 
Place capacitors near Ethernet PHY A pins

RGMII Mode

MII Mode

Ethernet PHY A

RJ45

FPGA Interface

Notes: 
Overlap R75 and R76 pads
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10/100/1000 Ethernet B

RGMII Mode (default)

Notes:
MDI signals termination

RGMII Mode

MII Mode

Notes: 
Place capacitors near Ethernet PHY B pins

FPGA Interface

Notes: 
Overlap R96 and R97 pads

Ethernet PHY B

RJ45
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USB to UART
FPGA Interface

2.5V default 3.3V optional
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On-Board USB Blaster II-1 MAX10 USB INTERFACE

PLACE NEAR CY7C68013A

IFCLK = 48MHz

From PLL
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MAX10 USB INTERFACE

JTAG INTERFACE

On-Board USB Blaster II-2

Notes:
Place capacitors near MAX II device.

USB Blaster Programming Header
(uses JTAG mode only)
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LED, User IO, Connector

ON = 0
OFF = 1

USER DIPSWITCH

ON = 0
OFF = 1

BOARD SETTINGS DIPSWITCH

Push Buttons

LED

Logic 0 = Device JTAG Bypass
Logic 1 = Device JTAG Enable

POWER LED

LED

Swtiches

Buttons

Vth
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5V

Power - 12V_DCIN / 5V

12V
DC Input

Hot Swap Controller Circuit

Set frequency to 1.48MHz
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Power - 3.3V / 2.5V

Default to internal pull-up on LLM
to allow automatic engagement of
Light Load Mode.

VFB=0.75V
IFB=5nA

Min (VIN - VOUT)  =  315mV for PWM
Min (VIN - VOUT)  =  800mV for LLM

Resistor for LLM mode only. 
Open (DNI) for PWM mode.

SS -> 22nF * 80kOhm = 1.76msec +/-25%

MAX10 2.5V (2.5V/1.132A)

Default to internal pull-up on LLM
to allow automatic engagement of
Light Load Mode.

VFB=0.75V
IFB=5nA

Min (VIN - VOUT)  =  315mV for PWM
Min (VIN - VOUT)  =  800mV for LLM

Resistor for LLM mode only. 
Open (DNI) for PWM mode.

SS -> 22nF * 80kOhm = 1.76msec +/-25%

MAX10 3.3V (3.3V/2.698A)
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Power - 2.5V_VCC / 1.2V

MAX10 2.5V (2.5V_VCCA+2.5V_VCCADC / 55mA) MAX10 1.8V (1.8V / 53mA)

Notes:
Place the 10uF capacitor close to ferrite bead.
Place the 0.1uF capacitor close to MAX 10 pin.
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Power - 1.5V / 1.2V

Default to internal pull-up on LLM
to allow automatic engagement of
Light Load Mode.

VFB=0.75V
IFB=5nA

Min (VIN - VOUT)  =  315mV for PWM
Min (VIN - VOUT)  =  800mV for LLM

Resistor for LLM mode only. 
Open (DNI) for PWM mode.

SS -> 22nF * 80kOhm = 1.76msec +/-25%

MAX10 1.2V (1.2V / 1.769A)

Notes:
Place the 10uF capacitor close to ferrite bead.
Place the 0.1uF capacitor close to MAX 10 pin.

MAX10 1.5V (1.5V / 426mA)
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Power - Power Monitor

ADDR = 98h

ADDR = 9Ah
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MAX10 Power

Notes:
Place the capacitor 
close to MAX10 pin.

Notes:
Place the capacitor 
close to MAX 10 pin.

Notes:
Place the capacitors 
close to MAX 10 pin.

Notes:
Place this filter close to VCCIO1A pins.
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MAX10 Ground

Notes:
1. Use REFGND as ground reference.
2. Route analog input signal adjacent to AVSSREF as possible.

Notes:
Place this FB close to MAX 10 ADC_VREF.
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MAX10 Decoupling

Notes:
Place capacitor near MAX 10 pins. Notes:

Place a 0.1uF capacitor close to each MAX 10 VCCA pin.

Notes:
Place a 0.1uF capacitor close to each MAX 10 VCCD pin.

Notes:
Place decoupling capacitors on power pins of DDR3 and MAX 10. 
Place 100UF capacitors on center of the power rail between DDR3 and MAX 10.

Notes:
Place these capacitors close to MAX 10 VCCIO7 and VCCIO8 pins.
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