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USB-C Connector

JTAG HeaderSYSMON Header

Artix UltraScale+
USB Host Interface

The design of the USB host interface is 
proprietary to Opal Kelly and is not included in 
this schematic.

Complete documentation for the XEM8320 and 
FrontPanel SDK can be found at opalkelly.com

Clock Oscillators

DDR4 Component Memory
8 Gb, 512Mx16

Dual SFP Transceiver SMA

SYZYGY Standard Ports
A, B, C, D

SYZYGY Transceiver Ports
E, F

FPGA Power Power Distribution Network

Sheet 2 Sheet 2
Sheet 3

Sheet 8
Sheet 5

Sheet 2

Sheet 4

Sheet 5

Sheet 6

Sheet 7

Sheets 9, 10

VCCINT Step-Down
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+5V_USB

220
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DGND

DGND
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CC1

DP

DN

SSRXN2

SSRXP2

SSRXP1

SSRXN1

DN

DP

CC2

SSTXN2

SSTXP2

DGND

DGND DGND

DGND

USB Type C Connector

220

FB1
BLM21PG221SN1D

IN1

GND2

EN3 FLAG 4

OUT 5

U1
NCP361SNT1G

DGNDDGND

1u
C4

VBUS OVP

USB_VBUS

DGND DGND DGND

0
R7

0
R8

0
R9

USB_SHELL

0.1 u
C11

GNDA1

SSTXP1A2

SSTXN1A3

VBUSA4

CC1A5

DP1A6

DN1A7

SBU1A8

VBUSA9

SSRXN2A10

SSRXP2A11

GNDA12

GND B12

SSRXP1 B11

SSRXN1 B10

VBUS B9

SBU2 B8

DN2 B7

DP2 B6

CC2 B5

VBUS B4

SSTXN2 B3

SSTXP2 B2

GND B1

SHELL

SHELL

SHELL

SHELL

J1
1054500101

to USB Host Interface

GND1 VREF 2

GND3 TMS 4

GND5 TCK 6

GND7 TDO 8

GND9 TDI 10

GND11 NC 12

GND13 NC 14

J3
87831-1420

DGND

DGND

0.1 u
C57

+1.8V_S2

FPGA_JTAG_TDI
FPGA_JTAG_TDO
FPGA_JTAG_TCK
FPGA_JTAG_TMS

JTAG Connector

4.75 k
R51

4.75 k
R52

4.75 k
R55

+1.8V_S2

XADC_VN_C
XADC_VP_C

VREFP

GNDADC

VCCADC1 2
3 4
5 6
7 8

J4
PRPC004DAAN-RC

SYSMON Header

to FPGA bank 0 pin AB12
to FPGA bank 0 pin Y10
to FPGA bank 0 pin AE12
to FPGA bank 0 pin AB10FPGA_JTAG_TMS

FPGA_JTAG_TCK
FPGA_JTAG_TDO
FPGA_JTAG_TDI
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USB_SS
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USB_CC

USB_CC
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USB_D
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0.1 u
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XADC_VP
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PIJ403 PIJ404 

PIJ405 PIJ406 

PIJ407 PIJ408 

COJ4 

PIR701 

PIR702 

COR7 
PIR801 

PIR802 

COR8 
PIR901 

PIR902 

COR9 

PIR4501 PIR4502 

COR45 

PIR4601 PIR4602 

COR46 

PIR5101 

PIR5102 
COR51 

PIR5201 

PIR5202 
COR52 

PIR5501 
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PIU110P13 
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POFPGA0JTAG0TDI 
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POFPGA0JTAG0TMS 

POUSB0CC POUSB0CC0CC1 POUSB0CC0CC2 
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CLKp
CLKn

DiffClk

MGTREFCLK0_226

CLKp
CLKn

DiffClk

DDR4_REFCLK
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0.1 u
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DGND

DGND

+3.3V

MGTREFCLK0P_226

MGTREFCLK0N_226

FABRIC_REFCLKP

FABRIC_REFCLKN

DDR4_REFCLKP

DDR4_REFCLKN

CLK 4
VCC6

GND3

EN1

CLK 5
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R240
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C261

DGND
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CLK 4
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GND3

EN1

CLK 5
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0.1 u
C262

DGND
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CLK 4
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EN1

CLK 5
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10 k
R34
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0.1 u
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DGNDDGND

FABRIC_REFCLKP_C

FABRIC_REFCLKN_C

+1.8V_S2

to Bank 65
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MGT Bank 226 Reference Clock
(SFP, SMA)

DDR Reference Clock

+1.8V_S2_PGOOD

+1.2V_MGTAVTT_PGOOD+1.2V_MGTAVTT_PGOOD

+1.8V_S2_PGOOD

to Bank 64

CLKp
CLKn

DiffClk

FABRIC_REFCLK_C

+1.2V_DDR_PGOOD+1.2V_DDR_PGOOD

to Bank 226

PIC5501 PIC5502 
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COC56 

PIC25701 
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PO0102V0MGTAVTT0PGOOD 

PO0108V0S20PGOOD 

PODDR40REFCLK PODDR40REFCLK0CLKn PODDR40REFCLK0CLKp 

POFABRIC0REFCLK0C POFABRIC0REFCLK0C0CLKn POFABRIC0REFCLK0C0CLKp 

POMGTREFCLK00226 POMGTREFCLK002260CLKn POMGTREFCLK002260CLKp 
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+0.6V_DDR_VTT

DDR4_CK
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DDR4 Universal Footprint

V
P

P
B

1

V
S

S
Q
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V
D
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Q

J8

ACT_nL3

A16 / RAS_nL8

BG0M2

TENN9

ALERT_nP9

V
P

P
R
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PART3 NC T7

V
D

D
T9 U16

MT40A512M16LY-075:E

DGND

1u
C69

1u
C70

1u
C71

1u
C72

0.1 u
C73

0.1 u
C74

0.1 u
C75

0.1 u
C76

0.1 u
C79

0.1 u
C80

DGND

+1.2V_DDR +2.5V_DDR

0.1 u
C77

0.1 u
C78

DDR4_REFCLKP
DDR4_REFCLKN CLKp

CLKn

DiffClk

DDR4_REFCLK

100
R61

10 k
R58

10 k
R59

10 k
R62

10 k
R63

0.1 u

C67

0.1 u

C68

DGND DGND

DDR4_REFCLKP_C

DDR4_REFCLKN_C

0R66DGND
R251
NoLoad

R252
NoLoad

DGND

+1.2V_DDR

+1.2V_DDR

.01 u

C65

DDR4_DQ5

DDR4_DQ0

DDR4_DQ1
DDR4_DQ2

DDR4_DQ3

DDR4_DQ4

DDR4_DQ6
DDR4_DQ7

DDR4_DQ8
DDR4_DQ9

DDR4_DQ10
DDR4_DQ11

DDR4_DQ12

DDR4_DQ13

DDR4_DQ14

DDR4_DQ15

DDR4_DM0

DDR4_DM1

DDR4_DQS_P0

DDR4_DQS_P1

DDR4_DQS_N0

DDR4_DQS_N1

DDR4_BA0

DDR4_BA1

DDR4_A0
DDR4_A1

DDR4_A2

DDR4_A3

DDR4_A4

DDR4_A5

DDR4_A6

DDR4_A7

DDR4_A8

DDR4_A9

DDR4_A10_AP

DDR4_A11

DDR4_A12_BC_B

DDR4_BG0

DDR4_CS_B

DDR4_A13

DDR4_A14_WE_B

DDR4_CKE

DDR4_RESET_B

DDR4_A15_CAS_B

DDR4_A16_RAS_B

DDR4_ODT

DDR4_ACT_B

DDR4_BA0
DDR4_BA1

DDR4_A0
DDR4_A1

DDR4_A2

DDR4_A3
DDR4_A4

DDR4_A5
DDR4_A6

DDR4_A7
DDR4_A8

DDR4_A9

DDR4_A10_AP

DDR4_A11

DDR4_A12_BC_B
DDR4_BG0

DDR4_CS_B

DDR4_A13

DDR4_A14_WE_B

DDR4_CKE

DDR4_A15_CAS_B

DDR4_A16_RAS_B

DDR4_ODT

DDR4_ACT_B

B
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k 
64

IO_L24N_T3U_N11_64 AA18
IO_L24P_T3U_N10_64 Y18
IO_L23N_T3U_N9_64 AA17
IO_L23P_T3U_N8_64 Y17

IO_L22N_T3U_N7_DBC_AD0N_64 AC17
IO_L22P_T3U_N6_DBC_AD0P_64 AB17

IO_L21N_T3L_N5_AD8N_64 AB20
IO_L21P_T3L_N4_AD8P_64 AA20
IO_L20N_T3L_N3_AD1N_64 AB19
IO_L20P_T3L_N2_AD1P_64 AA19

IO_L19N_T3L_N1_DBC_AD9N_64 Y21
IO_L19P_T3L_N0_DBC_AD9P_64 Y20

IO_T3U_N12_64 AC16

IO_T2U_N12_64 AE18
IO_L18N_T2U_N11_AD2N_64 AE16
IO_L18P_T2U_N10_AD2P_64 AD16
IO_L17N_T2U_N9_AD10N_64 AF17
IO_L17P_T2U_N8_AD10P_64 AE17

IO_L16N_T2U_N7_QBC_AD3N_64 AD18
IO_L16P_T2U_N6_QBC_AD3P_64 AC18

IO_L15N_T2L_N5_AD11N_64 AF19
IO_L15P_T2L_N4_AD11P_64 AF18

IO_L14N_T2L_N3_GC_64 AD19
IO_L14P_T2L_N2_GC_64 AC19

IO_L13N_T2L_N1_GC_QBC_64 AE20
IO_L13P_T2L_N0_GC_QBC_64 AD20

IO_L12N_T1U_N11_GC_64 AC21
IO_L12P_T1U_N10_GC_64 AB21
IO_L11N_T1U_N9_GC_64 AE21
IO_L11P_T1U_N8_GC_64 AD21

IO_L10N_T1U_N7_QBC_AD4N_64 AB22
IO_L10P_T1U_N6_QBC_AD4P_64 AA22

IO_L9N_T1L_N5_AD12N_64 AC23
IO_L9P_T1L_N4_AD12P_64 AC22
IO_L8N_T1L_N3_AD5N_64 AE23
IO_L8P_T1L_N2_AD5P_64 AD23

IO_L7N_T1L_N1_QBC_AD13N_64 AF22
IO_L7P_T1L_N0_QBC_AD13P_64 AE22

IO_T1U_N12_64 AF20

IO_T0U_N12_VRP_64 AF23
IO_L6N_T0U_N11_AD6N_64 AC24
IO_L6P_T0U_N10_AD6P_64 AB24
IO_L5N_T0U_N9_AD14N_64 AD25
IO_L5P_T0U_N8_AD14P_64 AD24

IO_L4N_T0U_N7_DBC_AD7N_64 AD26
IO_L4P_T0U_N6_DBC_AD7P_64 AC26

IO_L3N_T0L_N5_AD15N_64 AF25
IO_L3P_T0L_N4_AD15P_64 AF24

IO_L2N_T0L_N3_64 AB26
IO_L2P_T0L_N2_64 AB25

IO_L1N_T0L_N1_DBC_64 AE26
IO_L1P_T0L_N0_DBC_64 AE25

VREF_64 W18

U11B
XCAU25P-2FFVB676E
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For pinout constraints, see 
"DDR4 Pin Rules" in PG150.

Length Matching
---------------------------------------

XCKU+ rating: 2666 Mb/s max (-3 speed grades, single-rank component - see 
DS922, Table 27)

Micron DDR4 rating: 2666 Mb/s

Data-to-DQS Skew Limit (see UG583, Table A-3):
±10 ps

CAC-to-CK Skew Limit (see UG583, Table A-4):
±8 ps

Skew limits increase with faster memory speed rating, so speeds higher than 2666 
Mb/s can be substituted in the design.

PIC6501 PIC6502 

COC65 

PIC6601 

PIC6602 
COC66 
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MGTHRXP2_226_C
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+3.3V

+3.3V

SFP1_MOD_DEF2
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SFP1_RATE_SELECT0_VIO2
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AUS+ B87

DGND
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MOUNTING HOLES

SZG_PORTA_S0_D0P
SZG_PORTA_S2_D0N
SZG_PORTA_S4_D2P
SZG_PORTA_S6_D2N
SZG_PORTA_S8_D4P
SZG_PORTA_S10_D4N
SZG_PORTA_S12_D6P
SZG_PORTA_S14_D6N

SZG_PORTA_S1_D1P
SZG_PORTA_S3_D1N
SZG_PORTA_S5_D3P
SZG_PORTA_S7_D3N
SZG_PORTA_S9_D5P
SZG_PORTA_S11_D5N
SZG_PORTA_S13_D7P
SZG_PORTA_S15_D7N
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DGND

SYZYGY PORT A (VIO1)
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5 6
7 8
9 10

11 12
13 14
15 16
17 18
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21 22
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29 30
31 32
33 34
35 36
37 38
39 40

+5V

RSVD

SCL
SDA
S0_D0P
S2_D0N

S1_D1P
S3_D1N

S4_D2P
S6_D2N

S5_D3P
S7_D3N

S8_D4P
S10_D4N

S9_D5P
S11_D5N

S12_D6P
S14_D6N

S13_D7P
S15_D7N

S16 S17
S18 S19
S20 S21
S22 S23
S24 S25
S26 S27
P2C_CLKp
P2C_CLKn

C2P_CLKp
C2P_CLKn

+3.3V

R_GA

VIO
RSVD

G
N

D

J5
QSE-020-01-F-D-A

+5V_SZG

MH5 MH6

VIO1

DGND

SYZYGY PORT B (VIO1)

DGND

MOUNTING HOLES

SZG_PORTB_S0_D0P
SZG_PORTB_S2_D0N
SZG_PORTB_S4_D2P
SZG_PORTB_S6_D2N
SZG_PORTB_S8_D4P
SZG_PORTB_S10_D4N
SZG_PORTB_S12_D6P
SZG_PORTB_S14_D6N

SZG_PORTB_S1_D1P
SZG_PORTB_S3_D1N
SZG_PORTB_S5_D3P
SZG_PORTB_S7_D3N
SZG_PORTB_S9_D5P
SZG_PORTB_S11_D5N
SZG_PORTB_S13_D7P
SZG_PORTB_S15_D7N

SZG_PORTB_S16 SZG_PORTB_S17
SZG_PORTB_S18 SZG_PORTB_S19
SZG_PORTB_S20 SZG_PORTB_S21
SZG_PORTB_S22 SZG_PORTB_S23
SZG_PORTB_S24 SZG_PORTB_S25
SZG_PORTB_S26 SZG_PORTB_S27
SZG_PORTB_P2C_CLKP
SZG_PORTB_P2C_CLKN

SZG_PORTB_C2P_CLKP
SZG_PORTB_C2P_CLKN

84.5 k
R113

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40

+5V

RSVD

SCL
SDA
S0_D0P
S2_D0N

S1_D1P
S3_D1N

S4_D2P
S6_D2N

S5_D3P
S7_D3N

S8_D4P
S10_D4N

S9_D5P
S11_D5N

S12_D6P
S14_D6N

S13_D7P
S15_D7N

S16 S17
S18 S19
S20 S21
S22 S23
S24 S25
S26 S27
P2C_CLKp
P2C_CLKn

C2P_CLKp
C2P_CLKn

+3.3V

R_GA

VIO
RSVD

G
N

D

J6
QSE-020-01-F-D-A

+5V_SZG

MH7 MH8

VIO1

MOUNTING HOLES

SZG_PORTC_S0_D0P
SZG_PORTC_S2_D0N
SZG_PORTC_S4_D2P
SZG_PORTC_S6_D2N
SZG_PORTC_S8_D4P
SZG_PORTC_S10_D4N
SZG_PORTC_S12_D6P
SZG_PORTC_S14_D6N

SZG_PORTC_S1_D1P
SZG_PORTC_S3_D1N
SZG_PORTC_S5_D3P
SZG_PORTC_S7_D3N
SZG_PORTC_S9_D5P
SZG_PORTC_S11_D5N
SZG_PORTC_S13_D7P
SZG_PORTC_S15_D7N

SZG_PORTC_S16 SZG_PORTC_S17
SZG_PORTC_S18 SZG_PORTC_S19
SZG_PORTC_S20 SZG_PORTC_S21
SZG_PORTC_S22 SZG_PORTC_S23
SZG_PORTC_S24 SZG_PORTC_S25
SZG_PORTC_S26 SZG_PORTC_S27
SZG_PORTC_P2C_CLKP
SZG_PORTC_P2C_CLKN

SZG_PORTC_C2P_CLKP
SZG_PORTC_C2P_CLKN

DGND

SYZYGY PORT C (VIO1)

DGND

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40

+5V

RSVD

SCL
SDA
S0_D0P
S2_D0N

S1_D1P
S3_D1N

S4_D2P
S6_D2N

S5_D3P
S7_D3N

S8_D4P
S10_D4N

S9_D5P
S11_D5N

S12_D6P
S14_D6N

S13_D7P
S15_D7N

S16 S17
S18 S19
S20 S21
S22 S23
S24 S25
S26 S27
P2C_CLKp
P2C_CLKn

C2P_CLKp
C2P_CLKn

+3.3V

R_GA

VIO
RSVD

G
N

D

J7
QSE-020-01-F-D-A

+5V_SZG

MH9 MH10

49.9k
R114

VIO1

DGND

SYZYGY PORT D (VIO2)

DGND

MOUNTING HOLES

SZG_PORTD_S0_D0P
SZG_PORTD_S2_D0N
SZG_PORTD_S4_D2P
SZG_PORTD_S6_D2N
SZG_PORTD_S8_D4P
SZG_PORTD_S10_D4N
SZG_PORTD_S12_D6P
SZG_PORTD_S14_D6N

SZG_PORTD_S1_D1P
SZG_PORTD_S3_D1N
SZG_PORTD_S5_D3P
SZG_PORTD_S7_D3N
SZG_PORTD_S9_D5P
SZG_PORTD_S11_D5N
SZG_PORTD_S13_D7P
SZG_PORTD_S15_D7N

SZG_PORTD_S16 SZG_PORTD_S17
SZG_PORTD_S18 SZG_PORTD_S19
SZG_PORTD_S20 SZG_PORTD_S21
SZG_PORTD_S22 SZG_PORTD_S23
SZG_PORTD_S24 SZG_PORTD_S25
SZG_PORTD_S26 SZG_PORTD_S27
SZG_PORTD_P2C_CLKP
SZG_PORTD_P2C_CLKN

SZG_PORTD_C2P_CLKP
SZG_PORTD_C2P_CLKN

1 2
3 4
5 6
7 8
9 10

11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40

+5V

RSVD

SCL
SDA
S0_D0P
S2_D0N

S1_D1P
S3_D1N

S4_D2P
S6_D2N

S5_D3P
S7_D3N

S8_D4P
S10_D4N

S9_D5P
S11_D5N

S12_D6P
S14_D6N

S13_D7P
S15_D7N

S16 S17
S18 S19
S20 S21
S22 S23
S24 S25
S26 S27
P2C_CLKp
P2C_CLKn

C2P_CLKp
C2P_CLKn

+3.3V

R_GA

VIO
RSVD

G
N

D

J8
QSE-020-01-F-D-A

+5V_SZG

MH11 MH12

34 k
R115

VIO2

LED6 LED5 LED4 LED3

2
1 D5

2
1 D6

2
1 D3

2
1 D4

2.0 k
R93

2.0 k
R92

2.0 k
R95

2.0 k
R94

User LEDs

DGNDDGND
10.0 k
R96

10.0 k
R97

DGNDDGND

DGNDDGND
10.0 k
R98

10.0 k
R99

DGNDDGND

+3.3V

Q2A Q2B Q3A Q3B

SZG_PORTA_S0_D0P
SZG_PORTA_S2_D0N
SZG_PORTA_S4_D2P
SZG_PORTA_S6_D2N
SZG_PORTA_S8_D4P
SZG_PORTA_S10_D4N

SZG_PORTA_S12_D6P
SZG_PORTA_S14_D6N

SZG_PORTA_S16

SZG_PORTA_S18

SZG_PORTA_S20

SZG_PORTA_S22

SZG_PORTA_S24
SZG_PORTA_S26

SZG_PORTA_P2C_CLKP
SZG_PORTA_P2C_CLKN

SZG_PORTA_S1_D1P
SZG_PORTA_S3_D1N

SZG_PORTA_S5_D3P
SZG_PORTA_S7_D3N

SZG_PORTA_S9_D5P
SZG_PORTA_S11_D5N

SZG_PORTA_S13_D7P
SZG_PORTA_S15_D7N

SZG_PORTA_S19

SZG_PORTA_S21
SZG_PORTA_S23

SZG_PORTA_S25
SZG_PORTA_S27

SZG_PORTA_C2P_CLKP
SZG_PORTA_C2P_CLKN

SZG_PORTB_S0_D0P
SZG_PORTB_S2_D0N
SZG_PORTB_S4_D2P
SZG_PORTB_S6_D2N

SZG_PORTB_S8_D4P
SZG_PORTB_S10_D4N
SZG_PORTB_S12_D6P
SZG_PORTB_S14_D6N

SZG_PORTB_S1_D1P
SZG_PORTB_S3_D1N

SZG_PORTB_S5_D3P
SZG_PORTB_S7_D3N

SZG_PORTB_S9_D5P
SZG_PORTB_S11_D5N
SZG_PORTB_S13_D7P
SZG_PORTB_S15_D7N

SZG_PORTB_S16
SZG_PORTB_S17

SZG_PORTB_S18
SZG_PORTB_S19

SZG_PORTB_S20
SZG_PORTB_S21

SZG_PORTB_S22

SZG_PORTB_S23
SZG_PORTB_S24

SZG_PORTB_S25

SZG_PORTB_S26

SZG_PORTB_S27

SZG_PORTB_P2C_CLKP
SZG_PORTB_P2C_CLKN

SZG_PORTB_C2P_CLKP
SZG_PORTB_C2P_CLKN

SZG_PORTC_S0_D0P
SZG_PORTC_S2_D0N

SZG_PORTC_S4_D2P
SZG_PORTC_S6_D2N
SZG_PORTC_S8_D4P
SZG_PORTC_S10_D4N

SZG_PORTC_S12_D6P
SZG_PORTC_S14_D6N

SZG_PORTC_S1_D1P
SZG_PORTC_S3_D1N

SZG_PORTC_S5_D3P
SZG_PORTC_S7_D3N

SZG_PORTC_S9_D5P
SZG_PORTC_S11_D5N
SZG_PORTC_S13_D7P
SZG_PORTC_S15_D7N
SZG_PORTC_S16

SZG_PORTC_S17

SZG_PORTC_S18

SZG_PORTC_S19

SZG_PORTC_S20

SZG_PORTC_S21

SZG_PORTC_S22

SZG_PORTC_S23

SZG_PORTC_S24

SZG_PORTC_S25
SZG_PORTC_S26

SZG_PORTC_S27

SZG_PORTC_P2C_CLKP
SZG_PORTC_P2C_CLKN

SZG_PORTC_C2P_CLKP
SZG_PORTC_C2P_CLKN

FX3_SCL_1V8
FX3_SDA_1V8

SCL
SDA

I2C

FX3_I2C_1V8 FX3_SCL_3V3

FX3_SDA_3V3

G
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D
4
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3
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2
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7
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6

VCCB
8
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5

U18
FXMAR2102L8X

DGND

0.1 u
C116

+3.3V_SZG

DGND

0.1 u
C115

DGND

+1.8V_S1

SZG_PORTD_S0_D0P
SZG_PORTD_S2_D0N

SZG_PORTD_S12_D6P
SZG_PORTD_S14_D6N

SZG_PORTD_S1_D1P
SZG_PORTD_S3_D1N

SZG_PORTD_S5_D3P
SZG_PORTD_S7_D3N

SZG_PORTD_S9_D5P
SZG_PORTD_S11_D5N

SZG_PORTD_S13_D7P
SZG_PORTD_S15_D7N

SZG_PORTD_S16

SZG_PORTD_S18

SZG_PORTD_S19
SZG_PORTD_S20

SZG_PORTD_S21

SZG_PORTD_S22

SZG_PORTD_S23

SZG_PORTD_S24

SZG_PORTD_S25

SZG_PORTD_S26
SZG_PORTD_S27

SZG_PORTD_P2C_CLKP
SZG_PORTD_P2C_CLKN

SZG_PORTD_C2P_CLKP
SZG_PORTD_C2P_CLKN

LED2 LED1

2
1 D1

2
1 D2

2.0 k
R101

2.0 k
R100

DGNDDGND
10.0 k
R104

10.0 k
R105

DGNDDGND

Q4A Q4B

SCL
SDA

I2C

FX3_I2C_3V3

+3.3V_SZG+3.3V_SZG+3.3V_SZG+3.3V_SZG

Supply: VIO1 Supply: VIO1

Supply: VIO2 Supply: VIO2

+3.3V_SZG

FX3_SCL_3V3
FX3_SDA_3V3

FX3_SCL_3V3
FX3_SDA_3V3

FX3_SCL_3V3
FX3_SDA_3V3

FX3_SCL_3V3
FX3_SDA_3V3

3.01 k
R110

3.01 k
R111

SZG_PORTA_S17

I2C Level Shifter

SZG_PORTD_S4_D2P
SZG_PORTD_S6_D2N

SZG_PORTD_S8_D4P
SZG_PORTD_S10_D4N

SZG_PORTD_S17
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IO_L24N_T3U_N11_66 B26
IO_L24P_T3U_N10_66 B25
IO_L23N_T3U_N9_66 C26
IO_L23P_T3U_N8_66 D26

IO_L22N_T3U_N7_DBC_AD0N_66 C24
IO_L22P_T3U_N6_DBC_AD0P_66 D23

IO_L21N_T3L_N5_AD8N_66 D25
IO_L21P_T3L_N4_AD8P_66 D24
IO_L20N_T3L_N3_AD1N_66 E23
IO_L20P_T3L_N2_AD1P_66 F23

IO_L19N_T3L_N1_DBC_AD9N_66 E26
IO_L19P_T3L_N0_DBC_AD9P_66 E25

IO_T3U_N12_66 F22

IO_T2U_N12_66 G22
IO_L18N_T2U_N11_AD2N_66 H22
IO_L18P_T2U_N10_AD2P_66 H21
IO_L17N_T2U_N9_AD10N_66 G26
IO_L17P_T2U_N8_AD10P_66 H26

IO_L16N_T2U_N7_QBC_AD3N_66 F25
IO_L16P_T2U_N6_QBC_AD3P_66 F24

IO_L15N_T2L_N5_AD11N_66 J26
IO_L15P_T2L_N4_AD11P_66 J25

IO_L14N_T2L_N3_GC_66 H24
IO_L14P_T2L_N2_GC_66 H23

IO_L13N_T2L_N1_GC_QBC_66 G25
IO_L13P_T2L_N0_GC_QBC_66 G24

IO_L12N_T1U_N11_GC_66 J24
IO_L12P_T1U_N10_GC_66 J23
IO_L11N_T1U_N9_GC_66 K23
IO_L11P_T1U_N8_GC_66 K22

IO_L10N_T1U_N7_QBC_AD4N_66 L25
IO_L10P_T1U_N6_QBC_AD4P_66 L24

IO_L9N_T1L_N5_AD12N_66 K26
IO_L9P_T1L_N4_AD12P_66 K25
IO_L8N_T1L_N3_AD5N_66 M26
IO_L8P_T1L_N2_AD5P_66 M25

IO_L7N_T1L_N1_QBC_AD13N_66 L23
IO_L7P_T1L_N0_QBC_AD13P_66 L22

IO_T1U_N12_66 M24

IO_T0U_N12_VRP_66 M22
IO_L6N_T0U_N11_AD6N_66 K20
IO_L6P_T0U_N10_AD6P_66 L20
IO_L5N_T0U_N9_AD14N_66 J21
IO_L5P_T0U_N8_AD14P_66 K21

IO_L4N_T0U_N7_DBC_AD7N_66 L19
IO_L4P_T0U_N6_DBC_AD7P_66 M19

IO_L3N_T0L_N5_AD15N_66 J20
IO_L3P_T0L_N4_AD15P_66 J19

IO_L2N_T0L_N3_66 M21
IO_L2P_T0L_N2_66 M20

IO_L1N_T0L_N1_DBC_66 K18
IO_L1P_T0L_N0_DBC_66 L18

VREF_66 J18

U11D
XCAU25P-2FFVB676E

IO_L10N_T1U_N7_QBC_AD4N_67 E20
IO_L10P_T1U_N6_QBC_AD4P_67 F20

IO_L11N_T1U_N9_GC_67 D18
IO_L11P_T1U_N8_GC_67 E18

IO_L12N_T1U_N11_GC_67 D20
IO_L12P_T1U_N10_GC_67 D19

IO_L13N_T2L_N1_GC_QBC_67 C19
IO_L13P_T2L_N0_GC_QBC_67 C18

IO_L14N_T2L_N3_GC_67 B20
IO_L14P_T2L_N2_GC_67 B19

IO_L16N_T2U_N7_QBC_AD3N_67 A18
IO_L16P_T2U_N6_QBC_AD3P_67 A17

IO_L1P_T0L_N0_DBC_67 G15

IO_L1N_T0L_N1_DBC_67 F15

IO_L17N_T2U_N9_AD10N_67 A15
IO_L17P_T2U_N8_AD10P_67 B15

IO_L18N_T2U_N11_AD2N_67 A20
IO_L18P_T2U_N10_AD2P_67 A19

IO_T3U_N12_67 E22

IO_T2U_N12_67 B16

IO_L19N_T3L_N1_DBC_AD9N_67 A23
IO_L19P_T3L_N0_DBC_AD9P_67 A22

IO_L20N_T3L_N3_AD1N_67 D21
IO_L20P_T3L_N2_AD1P_67 E21

IO_L21N_T3L_N5_AD8N_67 B24
IO_L21P_T3L_N4_AD8P_67 C23

IO_L22N_T3U_N7_DBC_AD0N_67 B21
IO_L22P_T3U_N6_DBC_AD0P_67 C21

IO_L23N_T3U_N9_67 A25
IO_L23P_T3U_N8_67 A24

IO_L24N_T3U_N11_67 B22
IO_L24P_T3U_N10_67 C22

IO_L3N_T0L_N5_AD15N_67 D15
IO_L3P_T0L_N4_AD15P_67 E15

IO_L4N_T0U_N7_DBC_AD7N_67 E17
IO_L4P_T0U_N6_DBC_AD7P_67 E16

IO_L5N_T0U_N9_AD14N_67 G16
IO_L5P_T0U_N8_AD14P_67 H16

IO_L2P_T0L_N2_67 H17

IO_L2N_T0L_N3_67 G17

IO_L6N_T0U_N11_AD6N_67 C16
IO_L6P_T0U_N10_AD6P_67 D16

IO_T1U_N12_67 G19

IO_T0U_N12_VRP_67 F17

IO_L7N_T1L_N1_QBC_AD13N_67 H19
IO_L7P_T1L_N0_QBC_AD13P_67 H18

IO_L8N_T1L_N3_AD5N_67 F19
IO_L8P_T1L_N2_AD5P_67 F18

IO_L9N_T1L_N5_AD12N_67 G21
IO_L9P_T1L_N4_AD12P_67 G20

IO_L15N_T2L_N5_AD11N_67 B17
IO_L15P_T2L_N4_AD11P_67 C17

VREF_67 J16
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IO_L12N_AD0N_84 W13
IO_L12P_AD0P_84 W12
IO_L11N_AD1N_84 AA13
IO_L11P_AD1P_84 Y13
IO_L10N_AD2N_84 W15
IO_L10P_AD2P_84 W14
IO_L9N_AD3N_84 Y16
IO_L9P_AD3P_84 W16

IO_L8N_HDGC_AD4N_84 AB14
IO_L8P_HDGC_AD4P_84 AA14
IO_L7N_HDGC_AD5N_84 AA15
IO_L7P_HDGC_AD5P_84 Y15
IO_L6N_HDGC_AD6N_84 AB16
IO_L6P_HDGC_AD6P_84 AB15
IO_L5N_HDGC_AD7N_84 AC14
IO_L5P_HDGC_AD7P_84 AC13

IO_L4N_AD8N_84 AD14
IO_L4P_AD8P_84 AD13
IO_L3N_AD9N_84 AE15
IO_L3P_AD9P_84 AD15

IO_L2N_AD10N_84 AF13
IO_L2P_AD10P_84 AE13
IO_L1N_AD11N_84 AF15
IO_L1P_AD11P_84 AF14

U11F
XCAU25P-2FFVB676E

B
an

k 
87

IO_L10N_AD10N_87 B12
IO_L10P_AD10P_87 C12

IO_L11N_AD9N_87 A12
IO_L11P_AD9P_87 A13

IO_L12N_AD8N_87 A14
IO_L12P_AD8P_87 B14

IO_L1N_AD15N_87 H12
IO_L1P_AD15P_87 J12

IO_L2N_AD14N_87 H13
IO_L2P_AD14P_87 J13

IO_L3N_AD13N_87 G14
IO_L3P_AD13P_87 H14

IO_L4N_AD12N_87 J14
IO_L4P_AD12P_87 J15

IO_L5N_HDGC_87 F12
IO_L5P_HDGC_87 G12

IO_L6N_HDGC_87 F13
IO_L6P_HDGC_87 F14

IO_L7N_HDGC_87 E12
IO_L7P_HDGC_87 E13

IO_L8N_HDGC_87 D13
IO_L8P_HDGC_87 D14

IO_L9N_AD11N_87 C13
IO_L9P_AD11P_87 C14

U11H
XCAU25P-2FFVB676E

B
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14.3 k
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240
R102

240
R103

DGNDDGND

TFAULT
TDIS

MOD_DEF0

RATE_SELECT0

LOS

RATE_SELECT1

MOD_DEF1
MOD_DEF2

SFP_CTRL

SFP1_CTRL

TFAULT
TDIS

MOD_DEF0

RATE_SELECT0

LOS

RATE_SELECT1

MOD_DEF1
MOD_DEF2

SFP_CTRL

SFP2_CTRL

SFP1_TFAULT_VIO2
SFP1_TDIS_VIO2

SFP1_MOD_DEF0_VIO2

SFP1_RATE_SELECT0_VIO2

SFP1_LOS_VIO2

SFP1_RATE_SELECT1_VIO2

SFP1_MOD_DEF2_VIO2
SFP1_MOD_DEF1_VIO2

SFP2_MOD_DEF2_VIO2
SFP2_MOD_DEF1_VIO2

SFP2_TFAULT_VIO2
SFP2_TDIS_VIO2

SFP2_MOD_DEF0_VIO2

SFP2_RATE_SELECT0_VIO2
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VIN1

VIN2
VOUT 5

VOUT 6

VOUT 7

VFB 16

VSENSE 15

VS217

VS019

VS118

G
N

D
PA

D
0

GND3 GND 4

ENABLE20

U28
EN5311QI

VIO1 Step-Down

DGND

+5V

47 u
C204

DGND

10 k
R164

DGND

DGND

DGND

DGND10 k
R165

DGND

10 k
R166

DGND

10 k
R167

DGND

TP14

VIO1C203
NoLoad

DGND

VS2 VS1 VS0
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0

0 1
1 0
1 1

1
1
1

Vout
3.3V
2.5V
1.8V
1.5V
1.25V
1.2V
0.8V
User

EN5311 Output Voltage Settings

VIN1

VIN2
VOUT 5

VOUT 6

VOUT 7

VFB 16

VSENSE 15

VS217

VS019

VS118

G
N

D
PA

D
0

GND3 GND 4

ENABLE20

U30
EN5311QI

VIO2 Step-Down

DGND

+5V

47 u
C208

DGND

10 k
R175

DGND

DGND

DGND

DGND10 k
R176

DGND

10 k
R177

DGND

10 k
R178

DGND

TP15

VIO2

R173
NoLoad

R171
NoLoad

C207
NoLoad

DGND

4.7u
C197

4.7u
C205

+0.9V_MGTAVCC

+1.8V_MGTAUX TP20

+1.8V_MGTAUX

MGTVCCAUX LDO

10.0 k
R195

+1.8V_MGTAUX_PGOOD

TP18

MGTAVTT

TP19

MGTAVCC

+1.2V_MGTAVTT

DGND

22 u
6.3V

C221

VIO1

VIO2

500 mA @ +1.8V

1 A

1 A

P0_0 1

P0_1 2

P0_2 3

P0_3 4

P0_4 5

P0_5 6

P0_6 7

P0_7 8

Vss9

P1_0 10

P1_1 11

P1_2 12

P1_3 13

P1_4 14

P1_5 15

P1_6 16

P1_7 17

ADDR18

SCL19

SDA20

Vddp 21

INT22

Vddi23

RESET24

U27
PCAL6416AHF,128

10.0 k
R163

DGND

DGND

0.1 u
C195

0.1 u
C196

DGND DGND

I2C I/O Expander

+3.3V

I2C Addr: 0100000

VIO2_VS0
VIO2_VS1
VIO2_VS2
VIO2_EN

VIO1_VS0
VIO1_VS1
VIO1_VS2
VIO1_EN

+1.8V_S2

+1.8V_S2

VIO1_VS0
VIO1_VS1
VIO1_VS2

VIO1_EN

SCL
SDA

I2C

FX3_I2C_1V8 FX3_SCL_1V8
FX3_SDA_1V8

+3.3V_PGOOD+3.3V_PGOOD

MGTAVCC LDO
3 A @ +0.9V

MGTAVTT LDO
3 A @ +1.2V

FPGA_CONFIG_SEL FPGA_CONFIG_SEL

DGND

+VDCIN_JACK

DGND

Barrel Jack

6-pin Mini-Fit

5A max

0.1 u
25V

C199

DGND

2.5 / 5.1 mm

24A max

1
2
3

4
5
6

J12
0455580003

3
2

1

J11
PJ-102AH

VIO3_VS0
VIO3_VS1
VIO3_VS2
VIO3_EN

VIO2_VS0
VIO2_VS1
VIO2_VS2

VIO2_EN

VIO3_VS0
VIO3_VS1
VIO3_VS2

VIO3_EN

+5V Step-Down - SYZYGY

TP22

+5V_SZG

+5V_SZG

4.5 A

+5V_SZG_EN

DGND
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G
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D
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D
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U31
EN5311QI

VIO3 Step-Down

DGND

+5V

47 u
C210

DGND

10 k
R179

DGND

DGND

DGND

DGND10 k
R180

DGND

10 k
R181

DGND

10 k
R182

DGND

TP16

VIO3

R174
NoLoad

R172
NoLoad

C209
NoLoad

DGND

4.7u
C206

VIO3

1 A

+1.8V_AUX Step-Down

+1.8V_S1_PGOOD

TP17

+1.8V_S1

+1.8V_S1

4.5 A

4.99k
0.1%

R189

+3.3V_SZG_EN
+5V_SZG_EN

10.0 k
R192

+0.9V_MGTAVCC_PGOOD

0
R185

IN5

IN6

IN7

IN8

EN11

SS15

BIAS10

PG 9

FB 16

OUT 1

OUT 18

OUT 19

OUT 20

NC 2

NC 3

NC 4

NC 13

NC 14

NC 17G
N

D
12

PA
D

PA
D

U33
NCP59744MN2ADJTBG

+3.3V

DGND

DGND

470 p
C228

DGND

DGND

619
0.1%

R186

DGND

DGND

4.99k
0.1%

R190

IN5

IN6

IN7

IN8

EN11

SS15

BIAS10

PG 9

FB 16

OUT 1

OUT 18

OUT 19

OUT 20

NC 2

NC 3

NC 4

NC 13

NC 14

NC 17G
N

D
12

PA
D

PA
D

U34
NCP59744MN2ADJTBG

+3.3V

DGND

DGND

470 p
C229

DGND

DGND

2.49k
0.1%

R187

DGND

IN1

G
N

D
2

EN3

GS4 POK 5

FB 6

BYP 7

OUT 8

E
P

E
P

U35
MAX25300BATA/V+

+3.3V

DGND

DGND

DGND

DGND

4.99k
0.1%

R191

2.49k
0.1%

R193

2
1

D10
PWR GOOD

330
R188

Q8A
SI1922EDH-T1-GE3

Q8B
SI1922EDH-T1-GE3

DGND

10.0 k
R194

+3.3V

10.0 k
R199

0

R202

+VDCIN

10.0 k
R205

DGND

2
1

3

SW1
L102011MS02Q

VCC1

GATE12

SENSE IN3

SHDN4

OV 5

G
N

D
6

SET 7

TERM 8

SENSE OUT 9

GATE2 10

U29
MAX16914AUB+

DGND
DGND

DGND

10.0 k
R169

DGND

Power Switch

+VDCIN

DGND

DGND

Reverse/Overvoltage Protection

VO 16

VFB 1

VREG52

SS3
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N

D
4

PG 5

EN6

P
G

N
D

1
7

P
G

N
D

2
8

SW1 9
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SW3 11

VBST 12

VIN113

VIN214

VIN315

P
G

N
D

PA
D

U32
TPS54429ERSA

DGND

+VDCIN

22.1 k
R184

0.1 u

C215

1u
C218

DGND

DGND

DGND DGND

22 u
35V

C211

DGND

DGND

VO 16
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VREG52
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P
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D
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P
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DGND
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121 k
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22.1 k
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3.3u

L7

0.1 u

C239

1u
C245

DGND

DGND

DGND DGND

22 u
35V

C234

DGND

DGND

2.2u

L5

30.1k
R183

10p
C216
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+VDCIN_JACK

POWER-GOOD LED
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DGND
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25V
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C235

22u
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C236
22u
10V

C237

22 u
6.3V

C222

182 k
R168

15.8 k
R170

TP45
+1.8V_MGTAUX_PGOOD
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+1.8V_S1_PGOOD

TP43
+0.9V_MGTAVCC_PGOOD

TP44
+1.2V_MGTAVTT_PGOOD

+1.2V_MGTAVTT_PGOOD

TP46

+5V_SZG_PGOOD

10.0 k
R231

+3.3V

+5V_SZG_PGOOD

TP40
+VDCIN_JACK

TP41
+VDCIN

I2C I/O Expander

+1.8V_S2_PGOOD+1.8V_S2_PGOOD
0

R267

.01 u
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6.3V

C219
10u
6.3V
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4.7u
6.3V

C223
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6.3V

C224
4.7u
6.3V

C225

4.7u
6.3V
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1

4

5

2
3

6
7
8
9

Q6
CSD25402Q3A

1

4

5

2
3

6
7
8
9

Q7
CSD25402Q3A

22 u
6.3V

C213
22 u
6.3V

C214

1
2

D12

DGND

15V TVS

B

NDKDrawn by:

04

3.3 n
C217

3.3 n
C243

200 k
R161

301 k
R162

2
1

D15
VIO3

330
R128

DGND

+3.3V

VIO3_EN

2
1

D13
VIO1

330
R84

DGND

+3.3V

VIO1_EN

2
1

D14
VIO2

330
R85

DGND

+3.3V

VIO2_EN

Q9
MOSFET-N

Q11
MOSFET-N

Q10
MOSFET-N

VCCINT_PGOODVCCINT_PGOOD

DDR_VTT_VREF_PGOOD DDR_VTT_VREF_PGOOD
0

R138

+3.3V Step-Down - SYZYGY

TP21

+3.3V_SZG

+3.3V_SZG

4.5 A

+3.3V_SZG_EN
10.0 k
R198

0

R200

+VDCIN

10.0 k
R204

DGND

VO 16

VFB 1

VREG52

SS3

G
N

D
4

PG 5

EN6

P
G

N
D

1
7

P
G

N
D

2
8

SW1 9

SW2 10

SW3 11

VBST 12

VIN113

VIN214

VIN315

P
G

N
D

PA
D

U36
TPS54429ERSA

DGND

+VDCIN

22.1 k
R201

0.1 u

C238

1u
C244

DGND

DGND

DGND DGND

22 u
35V

C230

DGND

DGND

2.2u

L6

73.2k
R196

10p
C240

0.1 u
25V

C231

22 u
6.3V

C232
22 u
6.3V

C233

TP47

+3.3V_SZG_PGOOD

10.0 k
R233

+3.3V

+3.3V_SZG_PGOOD

3.3 n
C242

0
R139

0

R140

0

R206

+3.3V

+1.2V_MGTAVTT_PGOOD

to MGT Bank 226 Reference Clock
+3.3V

PIC19501 

PIC19502 
COC195 

PIC19601 

PIC19602 
COC196 

PIC19701 

PIC19702 
COC197 

PIC19901 

PIC19902 
COC199 

PIC20001 

PIC20002 
COC200 

PIC20101 

PIC20102 
COC201 PIC20201 

PIC20202 
COC202 

PIC20301 

PIC20302 
COC203 

PIC20401 

PIC20402 
COC204 

PIC20501 

PIC20502 
COC205 

PIC20601 

PIC20602 
COC206 

PIC20701 

PIC20702 
COC207 

PIC20801 

PIC20802 
COC208 

PIC20901 

PIC20902 
COC209 

PIC21001 

PIC21002 
COC210 

PIC21101 

PIC21102 
COC211 

PIC21201 

PIC21202 
COC212 

PIC21301 

PIC21302 
COC213 

PIC21401 

PIC21402 
COC214 

PIC21501 PIC21502 

COC215 

PIC21601 

PIC21602 
COC216 

PIC21701 

PIC21702 
COC217 

PIC21801 

PIC21802 
COC218 

PIC21901 

PIC21902 
COC219 

PIC22001 

PIC22002 
COC220 

PIC22101 

PIC22102 
COC221 

PIC22201 

PIC22202 
COC222 

PIC22301 

PIC22302 
COC223 

PIC22401 

PIC22402 
COC224 

PIC22501 

PIC22502 
COC225 

PIC22601 

PIC22602 
COC226 

PIC22701 

PIC22702 
COC227 

PIC22801 

PIC22802 
COC228 

PIC22901 

PIC22902 
COC229 

PIC23001 

PIC23002 
COC230 

PIC23101 

PIC23102 
COC231 

PIC23201 

PIC23202 
COC232 

PIC23301 

PIC23302 
COC233 

PIC23401 

PIC23402 
COC234 

PIC23501 

PIC23502 
COC235 

PIC23601 

PIC23602 
COC236 

PIC23701 

PIC23702 
COC237 PIC23801 PIC23802 

COC238 

PIC23901 PIC23902 

COC239 

PIC24001 

PIC24002 
COC240 

PIC24101 

PIC24102 
COC241 

PIC24201 

PIC24202 
COC242 

PIC24301 

PIC24302 
COC243 

PIC24401 

PIC24402 
COC244 

PIC24501 

PIC24502 
COC245 

PID1001 
PID1002 

COD10 

PID1101 
PID1102 

COD11 

PID1201 

PID1202 
COD12 

PID1301 
PID1302 

COD13 

PID1401 
PID1402 

COD14 

PID1501 
PID1502 

COD15 

PIJ1101 

PIJ1102 

PIJ1103 

COJ11 

PIJ1201 

PIJ1202 

PIJ1203 

PIJ1204 

PIJ1205 
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COJ12 

PIL501 PIL502 

COL5 
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COL6 

PIL701 PIL702 
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PIQ803 
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PIQ805 
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PIQ901 
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PIQ903 
COQ9 

PIQ1001 
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PIQ1003 
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PIQ1102 
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COQ11 

PIR8401 

PIR8402 
COR84 

PIR8501 
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PIR12801 

PIR12802 
COR128 

PIR13801 PIR13802 

COR138 

PIR13901 

PIR13902 
COR139 

PIR14001 PIR14002 

COR140 

PIR16101 

PIR16102 
COR161 

PIR16201 

PIR16202 
COR162 

PIR16301 

PIR16302 

COR163 

PIR16401 

PIR16402 
COR164 

PIR16501 

PIR16502 
COR165 

PIR16601 

PIR16602 
COR166 

PIR16701 

PIR16702 
COR167 

PIR16801 

PIR16802 
COR168 
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PIR16902 
COR169 
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PIR17002 
COR170 

PIR17101 

PIR17102 
COR171 

PIR17201 

PIR17202 
COR172 

PIR17301 

PIR17302 
COR173 

PIR17401 

PIR17402 
COR174 

PIR17501 

PIR17502 
COR175 

PIR17601 

PIR17602 
COR176 
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PIR17702 
COR177 
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