
TOOLING HOLES

GLOBAL FIDUCIALS

FD2 1

FD3 1

FD4 1

FD5 1

FD6 1

FD1 1

TL4
1

TL.125
1

TL.125
TL5

XILINX RFSoC
XCZU28/5DR

DDR4
Bank 1
32GB

MOUNTING HOLES

TL2
1

TL.125

TL1
1

TL.125

1

SMTSO-M3-8ET

1

SMTSO-M3-8ET

MT7

MT5
1

SMTSO-M3-2-ET

MT1

MT2
1

SMTSO-M3-2-ET
MT3

1

SMTSO-M3-2-ET
MT4

1

SMTSO-M3-2-ET

MT6
1

SMTSO-M3-2-ET

DIO AUX
INTERFACE

Control
CPLD

QSFP28
Port0

4x 25GBps

iPass+ zHD
Port0

GND

Mechanical Items

eMMC

REVagreement to do the following:
of NI. This proprietary information is supplied to the possessor pursuant to the possessor's
This document contains confidential and proprietary information which is the property

2.  not to reproduce, publish or copy it in whole or in part without written
1.  to maintain this document in confidence;

3.  not to use this document as a basis for the manufacture or sale of goods
without written permission.

permission; and

D

DESCRIPTION

B

C

D

4 3 2 1

1234

A

SCALE:  NONE

C 7U296

c

CHECKED

ENGR

DRAWN

REVISED

DATE

DATE

TECH

DESIGN TEAM

REVISIONS

TITLE

SIZE

A

B

C

REFER TO DATABASE FOR DWG STATUS

SHEET OF

COPYRIGHT
NATIONAL INSTRUMENTS CORP.  ALL RIGHTS RESERVED.

CODE IDENT NO. DRAWING NO. REV

NI.COM

AUSTIN, TEXAS

38

USRP X410, BASECARD  

146983*-01 6

6

2023

1

MT13
1

SMTSO-M3-2-ET

MT14
1

SMTSO-M3-2-ET

1

SMTSO-M3-5ET

TL3

QSFP28
Port1

4x 25Gbps

iPass+ zHD
Port1

131
130
129

GTY Bank

64

DDR4 Bank 0

128

DDR4
Bank 0
32GB

228

229

224

225

226

227

6566676869

DDR4 Bank 1
+ DIO

GPIOCTRL

DB 0 PWR+DIG
INTERFACE

DB 1 PWR+DIG
INTERFACE

DB 0 RF
INTERFACE

DB 1 RF
INTERFACE

8487

PL HD

504

DDR4 Bank 2
PS

MIO

500 501 502

RJ45

USB OTG

Config

503

SCU
USB DEBUG

6
4
 
B
i
t
 
/
 
2
.
4
G
b
p
s

24x DIR Control

PS PS

PL
PL
4x RF ADC
4x RF DAC 

6
4
 
B
i
t
 
/
 
2
.
4
G
b
p
s

2
4
x
 
G
P
I
O
s

SPI

DDR4
Bank 2
32GB

6
4
 
B
i
t
 
/
 
2
.
4
G
b
p
s

CLK AUX
INTERFACE

CLKCTRL

SPI

1

SMTSO-M3-8ET

MT9

SMTSO-M3-4-ET

MT10

1

4x 25GBps

4x 25GBps

SMTSO-M3-4-ET

MT8
1

SMTSO-M3-3ET_A0

1
MT12

SMTSO-M3-3ET_A0

1
MT11

Module Rev

10M04SAU169

Basecard CPLD SCU

D

E

F

REV

E

F

G

10M04SAU169

10M08SAU169

STM32F412

STM32F411

STM32F411

(U46) (U59)

SCHEMATIC DIAGRAM

Revision Decoder



SQW
Vbkup

RST
GND

VCC

SCL
SDA

INT

X1
X2

U23

2
1

8

6
7

10

5
4
3
9

DS1374U-33

32.768 kHz
Y2

2

1

TBD: 7pF Load

DS1374U is 6pF Load

+3.3V_MCU

S

G

D

FAN[0]_EN

S

G

D

FDG6303N
S

G

D

FDG6303N

S

G

D

+3.3V_MCU

S

G

D

S

G

D

+3.3V_MCU

FAN[1]_EN

Fan Control and Sense

DISC_OSC32

DISC_OSC32

D1+

D2+

D3+

D4+

NC1

NC2

NC3

NC4

D-

SCL

SDA

THERM2

THERM

ADD

V
+

G
N

D

P
A

D

TMP464

Remote sense diode to 
be placed near RF 
FE/Amplifiers for Channel A

From FPGA sense diode

Remote sense diode to 
be placed near RF 
FE/Amplifiers for Channel B

Remote sense diode to 
be placed near the main power
supply section

TBD_THERM1+

TBD_THERM1-

SYS_TEMP_FPGA_P

SYS_TEMP_FPGA_N

TMP_I2C_SDA_3V3

TMP_I2C_SCL_3V3

D-

Temp Monitoring

+3.3V_MCU

1

2

6

Q17

2

1

R417

1/20W
0.1%
10K 

5
Q17

3

4
4

5

3

Q24

1

Q16
2

6

1

R420
10K 

1/20W
0.1%

2

R400
10K 

1

0.1%

2

1/20W

0.1%

2R401

1

10K 

1/20W

2

0.1%
1/20W

10K 
R416

1

2

1%2K 

R418
1

1/20W

2

1%

R434
1

1K 
1/20W

1%
1K 

1

2R419

1/20W

2
Q24

6

1

10K 

2

0.1%
1/20W

R414

1

3

4

5
Q16

1

0.1%
1/20W

2R737
10K 

2

1

0.1%
1/20W

10K 
R415

1
R732

1/20W
1%

2

1K 

10K 
R399

1

2

0.1%
1/20W

1

1%

R733

2K 
1/20W

2

R735

1

1%

2

1/20W

1K 
1/20W

0.1%

1

10K 
R738 2

10

14

U13

16

6

4

7

13

15

12

1

2

5

3

11

9

8 17

ILTC2
1

Place at TMP464

2

ILTC1
2

Place at TMP464

1

2
ILTC4

1

Place at TMP464

1 2
ILTC3

Place at TMP464

R65
21

1K 

R66
21

1K 

R83
21

1K 

R82
21

1K 

C542

1

10%
6.3V

0.1UF

+3.3V_MCU

PS_STM_MIO35_3V3

+3.3V_MCU +3.3V_MCU

2
R85

1K 

1

1K 

21
R80

1K 

2
R84

1

R81
1 2

1K 

SCU_PS_INT_3V3

SCL

SDA

RESET

A0

A1

A2

VCC

GND

GND_PAD

SD0

SC0

SD1

SC1

SD2

SC2

SD3

SC3

SD4

SC4

SD5

SC5

SD6

SC6

SD7

SC7

TCA9548A

22

17

12

23

1

11

14

3

15

9

19
2

7

6

20

25

5

13

18

24

10

U19

8

4

16

21

DB_SWITCH_I2C_SCL

DB_SWITCH_I2C_SDA

DB_SWITCH_I2C_RST_n

+3.3V_MCU

+3.3V_MCU

2

1 10V
10%
2.2UF2.2UF

10%
10V1

2

DB0_I2C_SDA_3V3

DB0_I2C_SCL_3V3

DB0_PWR_SDA_3V3

DB0_PWR_SCL_3V3

DB1_I2C_SDA_3V3

DB1_I2C_SCL_3V3

DB1_PWR_SDA_3V3

DB1_PWR_SCL_3V3
I2C_MON_SDA_3V3

I2C_MON_SCL_3V3

+3.3VA_RTC

+3.3V_MCU

G

D

S

G

D

S

RTC_CHARGE_n

+3.3VA_RTC

PWR_DB_SDA_3V3

PWR_DB_SCL_3V3

MCU_LED_n

PS_MODE_2

PS_MODE_1

PS_MODE_3

PS_INIT_n

PS_PROG_n

PS_ERR_OUT

PS_ERR_STAT

RTC_CHARGE_n

BUT_RESETn

BUT_POWERn

NRST

BOOT0

PDR_ON

BYPASS_REG

PD0

PD1

PD2

PD3

PD4

PD5

PD6

PD7

PD9

PD10

PD11

PD12

PD13

PD14

PD15

PE0

PE1

PE2

PE3

PE4

PE5

PE6

PE7

PE8

PE9

PE10

PE11

PE12

PE13

PE14

PE15

PH0_OSC_IN

PH1_OSC_OUT

STM32F411VEH6

VCAP_1

VCAP_2

VREF+

VREF-

VBAT

VDDA

VDD_1

VDD_2

VDD_3

VDD_4

VSSA

VSS_1

VSS_2

VSS_3

VSS_4

STM32F411VEH6

D-

D-

D-

D-

D-

D-

2 R155

0.1%
1/20W

10K 

1

1

2

Q11

6

1K 

1/20W
1%

2 R156

1

4

3

Q11

5

TMP_I2C_SDA_3V3

TMP_I2C_SCL_3V3

FAN[0]_TACH

DDR4N_VDDQ_EN_MCU

CORE_PMB_CNTL_MCU

DB_SWITCH_I2C_RST_n

1V8_EN_MCU

0V9_EN_MCU

DDR4S_VTT_EN_MCU

DACVTT_EN_MCU

M3_BUS_2_ALRT

GND
12V
SENSE
CTRL

J14

4
3
2
1

+3.3V_MCU

R&D Debug Header

RTC Supercap

+3.3V_MCU

C423

1

2

10%
0.1UF

6.3V

C904

1

2

10%
0.1UF

6.3V

C893

1

2

10%
0.1UF

6.3V

C903

1

2

10%
0.1UF

6.3V

C906

1

2

10%
0.1UF

6.3V

C422

1

2

10%
0.1UF

6.3V

6.3V

0.1UF
10%

2

1

C892

6.3V

0.1UF
10%

2

1

C907

6.3V

0.1UF
10%

2

1

C425

6.3V

0.1UF
10%

2

1

C905

6.3V

0.1UF
10%

2

1

C421

6.3V

0.1UF
10%

2

1

C908

6.3V

0.1UF
10%

2

1

C404
F

120ohm@100MHz

L26
21

+3.3V_MCU

PS_SRST_SCU_n

+3.3V_MCU

I2C_MON_SDA_3V3

I2C_MON_SCL_3V3

I2C_RTC_SDA_3V3

I2C_RTC_SCL_3V3
C603

2

1
0.47F

20%
3.5V

STM_NRST

STM_VDDA

TBD_THERM3+

TBD_THERM3-

TBD_THERM4+

TBD_THERM4-

C111
21

10%
6.3V

0.1UF

0.1UF
6.3V

10%

1 2
C118

+12V_RAW

DMODE

OVP

EN/UVLO

OUT_1

ILIM

FLT

PAD

GND

dVdT

IN_5

IN_4

IN_3

IN_2

IN_1

OUT_2

OUT_3

OUT_4

OUT_5

PGOOD

PGTH

IMON

TPS25942A

C0402
SPARE

16V
10%
0.1UF

20

6

16

1

21

10

13

12

11

7

15

17

5

14

9

18

4

8

2

19

U65

3

C512

1

2

C478

1

2

+12V_Fan +12V_Fan

+12V_Fan +12V_Fan

+12V_Fan+12V_Fan

+12V_Fan

Fan Protection (890mA Limit)

2AMP,SM

F10
21

I2C Address = 0x20

I2C Address = 0x20

debug header

I2C Address = 0x48

I2C Addr = 0x68, 0x50

I2C Address = 0x??

2R37833.2 1 PS_STM_MIO34_3V3

USB JTAG to reset PS.
Combined with reset from

72RP710K
RP7 8110K

RP7 4 510K

63RP710K

RP68 1

RP4 63

RP13 54

1 8RP4
10K

10K

10K

10K

16V

10UF

1

2

10%

C466

16V

10UF

1

2

10%

C464

2 7

10K

4
RP32

5

1 8

63

RP1310K 72

10K 81RP13

RP13 6310K

RP6

10K

72

RP6 10K5 4

RP66 3 10K

RP1210K 72

10K 81RP12

RP1210K 54

RP12 6310K

RP410K 72

RP410K 54

I2C Address = 0x70

1
1/20W
0.1%

2 R64
10K 10K 

R632

0.1%
1/20W

1

Floating=30V/ms

89k/100k = 890mA Limit

No PG, Monitor Tach

RTC_CHARGE_n

PS_POR_SCU_n

2 10K R3791

R446

1/20W
1

100K 
1%

2

Auto On - Low Side Gated

1 3

2 4

SKRPADE010

nMR

VDD

GND1

GND2

nRESET

TPS3801K33

16V
10%

0.1UF

+3.3V_MCU

+3.3V_MCU

1 3

2 4

SKRPADE010

SW1

4

1

U117

3

2

5

C1233 2

1

SW2

nPOWER_BUT

STM_NRST

BUT_POWERn

MGTAUX_EN_MCU

PA0_WKUP

PA1

PA2

PA3

PA4

PA5

PA6

PA7

PA8

PA9

PA10

PA11

PA12

PA13

PA14

PA15

PB0

PB1

PB2

PB3

PB4

PB5

PB6

PB7

PB8

PB9

PB10

PB11

PB12

PB13

PB14

PB15

PC0

PC1

PC2

PC3

PC4

PC5

PC6

PC7

PC8

PC9

PC10

PC11

PC12

PC13_ANTI_TAMP

PC14_OSC32_IN

PC15_OSC32_OUT

STM32F411VEH6

+3.3V_MCU

+3.3V_MCU

output

input

TX output from FTDI to input on SCU
RX output from SCU to input on FTDI

ADC Voltages All <= 2.5V

open-drain output

R1364 33.2 2 1

33.2 1 R13652

3 6

10K

RP29

72

4 RP735 10K

RP7481 10K

10K45 RP75
RP756 3 10K

1 8 10KRP73
2 RP73 10K7

RP7663 10K

10K1 RP768

7 2 RP75 10K

2 10KRP747

10K7 RP772

10KRP773 6

63 10KRP74

10KRP7672

R13662 1 33.2 

RP758 1 10K

1
RP77 10K

8

5 RP77 10K4

5 RP76 10K4

R1367 10K 1 2

RP29 410K 5

81

10KRP733 6

10K4 RP745

DDR4S_VDDQ_EN_MCU

MASTER_PG_MCU

JTAG_TCK_MCU

JTAG_TDI_MCU

DDR4N_VTT_EN_MCU

JTAG_TMS_MCU

3V3_CLK_EN_MCU

UART_TX_SCU

3V3_EN_MCU

2V5_EN_MCU

3V6_EN_MCU

JTAG_TDO_MCU

UART_RX_SCU

CORE_PMB_DAT

CORE_PMB_ALERT

PS_STM_I2C_SDA_3V3

CORE_PMB_CLK

PS_STM_I2C_SCL_3V3

FAN[0]_EN

FAN[1]_EN

DB_SWITCH_I2C_SCL

DB_SWITCH_I2C_SDA

M3_BUS_1_CAN1

M3_BUS_0_CAN0

+3V6_VMON

+3V7_VMON_DIV2

+3V3_CLK_VMON_DIV2

PS_DONE

JTAG_TRST_MCU

+0V9_VMON

+0V85_CORE_VMON

+0V925_DAC_AVCC_VMON

+0V925_ADC_AVCC_VMON

+1.2V_DDRS_VMON

+1.2V_DDRN_VMON

+1V8_ADC_AVCCAUX_VMON

+1V8_DAC_AVCCAUX_VMON

FAN[1]_PWM

+1V8_VMON

+2V5_VMON

+2V5_DAC_VTT_VMON

+1V8_CLK_VMON_DIV2

DAC_VTT_VMON_DIV2

VIN_IMON_s

VIN_IMON

+3V3_CLK1_VMON

+1V8_CLK_VMON

+3V3_VMON_DIV2

+3V3_VMON

+3V3_CLK_VMON

GND1 GND2

TFM-104-02-L-DH-TR

J30

109

8

6

4

7

5

3

21

Debug Power/Reset Buttons

G
R

N

+3.3V_MCU

A
C

DS13

0.5%
1/20W

1

R1371
100 

2

A0
A1

A2
VSS

SCL
SDA

VCC
WP

24LC024-I/MS
+3.3V_MCU

2
1

3
4

8
7

5
6

U118

C1256
2

10%

1

0.1UF
6.3V

I2C Address = 0x50

I2C Address = 0x68

10K 0.5%
1/16W

R429 21

R4302

1

1K 
.5%
1/16W

ADC Rin = 6kOhm
ADC Cin = 4 to 7pF

Divider = 10pF
No Divider = 1000pF

10PF1 2 C1237

C123821 10PF

10PF1 2 C1252

C123921 10PF

1000pF12 C1251

1000pF1 2 C1240

1000pF1 2 C1241

1000pF1 2 C1242

1000pF1 2 C1243

1000pF1 2 C1244

1000pF1 2 C1245

1000pF1 2 C1246

1000pF1 2 C1247

1000pF1 2 C1248

C124921 1000pF

E

B
C

NST3904
Q3

3

1

2

2

1

3

Q15
E

B
C

NST3904

Q13

3

1

2

E

B
C

NST3904

BUT_RESETn

0

12
R1380

VTT_0.6_VMON

VTT2_0.6_VMON 5 RP784 10K

3 6 RP78 10K

1 8
RP78 10K

C126621 1000pF

1000pF1 2 C1267

C12502 1 10PF

1 1000pFC12362

DDR_VREF2_VMON

DDR_VREF_VMON

1000pF2 C12681

1 C12692 1000pF

72 RP78 10K

R1402
21 10K 

10K 1 2
R1403

R1404
21 10K 

XXL:DP

M3_BUS_3_ALRT

C4052

1

20%
1UF

10V

R1424 10K 21

agreement to do the following:
of NI. This proprietary information is supplied to the possessor pursuant to the possessor's
This document contains confidential and proprietary information which is the property

2.  not to reproduce, publish or copy it in whole or in part without written
1.  to maintain this document in confidence;

3.  not to use this document as a basis for the manufacture or sale of goods
without written permission.

permission; and

C

D

B

C

D

4 3 2 1

B

A

1234

A

SCALE:  NONE

C 7U296
SIZE

c
COPYRIGHT

SHEET OF

NATIONAL INSTRUMENTS CORP.  ALL RIGHTS RESERVED.

CODE IDENT NO. DRAWING NO. REV

System Controller

38

146983*-01

USRP X410, BASECARD  

6
2

2023

1/20W

2

0.1%
10K 
R428

1

C4002

1

10UF
20%
10V

C4672

1

1000PF
5%
50V

C9122

1

1000PF
5%
50V

C712

1 25V
5%
1000pF

C4282

1 25V
5%
1000pF

C4652

1 25V
5%
1000pF

C722

1 25V
5%
1000pF

C552

1 25V
5%
1000pF

C562

1 25V
5%
1000pF

R1469 33.2 1 2FAN[0]_PWM

FAN[1]_TACH

FAN[0]_TACH FAN[1]_TACH

FAN[0]_PWM
FAN[1]_PWM

VCCA VCCB

SDA_A
SCL_A

SDA_B
SCL_B

OE GND

TCA9406

+1.8V_FPGA

10K10K
10K 10K

C1

U134

D1
D2 A2

B1

A1

B2

C2

RP86

5
4

6
3

RP86

12

6.3V

C1330

0.1UF10%

12

0.1UF
6.3V

10%

C1331

8
1

RP86

2
7

RP86

PS_STM_I2C_SDA_3V3

PS_STM_I2C_SCL_3V3PS_STM_I2C_SCL_1V8

PS_STM_I2C_SDA_1V8

PS_STM_I2C_SDA_3V3

PS_STM_I2C_SCL_3V3

2

1

56K 
R1520

R1517
2 1 SCU_PS_INT_1V8

+3.3V_MCU
+3.3V_MCU +3.3V_MCU

GND

PB1

TS

TST

VCC RST

TPS3422

U136

14

6

5

3

2

0.1UF
6.3V

10%

2
C1341

1

R0201
SPARE

R1529
21

49.9K

CR29

2

3

1

BAT6404W

XXL:DP

Placeholder

I2C_RTC_SDA_3V3

I2C_RTC_SCL_3V3

RF_PG_MCU

XXL:DPXXL:DP

XXL:DPXXL:DP

RTC_INTn

PU at Load

SCU_GPIO_INTn

JTAG_PS_ENn

33.2 

2 1

R1561

24

3

24

3

24

3

3

3

24

11

24

24

4

3

3

24

3

3

3

3

3

3

39

4

39

10

6

11

39

39

11

11

11

5,6,7,8,9

5,6,7,8,9

10

9

7

5

4

6

10

4

10

39

10

8

12

12

37

37

37

11

37

3

3

3

11

38

39

10

10

10

10

38

38

12

11

11

11

11

12

38

39

39

11

39

24,39

39

39

8

9

9

8

12

12

24,39

24

U59
L2
M2
K3
L3
M3
K4
L4
M4
D11
D10
C12
B12
A12
A11
A10
A9

M5
M6
L6
A8
A7
C5
B5
B4

A3
B3

L10
K9

L12
K12
K11
K10

H1
J2
J3
K2
K5
L5

E12
E11
E10
D12
B11
C10
B10
C1
D1
E1

U59
H2
A4
H3
E3

C9
B9
C8
B8
B7
A6
B6
A5
K8
J12
J11
J10
H12
H11
H10

C3
A2
B2
A1
B1
C2
D2
M7
L7
M8
L8
M9
L9

M10
M11
M12

F1
G1

U59
L11
C11

L1
K1

E2

M1
C4
G2
G11
G12

J1
D3
F2

F11
F12



ADCVCC_PG

ADCVCC_EN

ADC_VCCAUX_PG

ADC_VCCAUX_EN

3V3_CLK_PG3V3_CLK_EN

DACVCC_PG

DACVCC_EN

DAC_VCCAUX_PG

DAC_VCCAUX_EN

DACVTT_PGDACVTT_EN

DDR4S_VDDQ_PG

DDR4S_VTT_EN

DDR4N_VDDQ_EN

DDR4N_VDDQ_PG

DDR4N_VTT_EN

CORE_PMB_CNTL

CORE_PG

MASTER_PG_MCU

+3.3V_MCU

1K 

2

1/20W
1

R249

1%

DDR4S_VDDQ_EN_MCU

DDR4N_VDDQ_EN_MCU

CORE_PMB_CNTL_MCU

DDR4N_VTT_EN_MCU

DDR4S_VTT_EN_MCU

DACVTT_EN_MCU

3V3_CLK_EN_MCU

DDR4S_VDDQ_EN

3V3_EN_MCU

1V8_EN_MCU 1V8_EN

3V3_EN

2V5_EN_MCU

3V6_EN_MCU 3V6_EN

2V5_EN

3V6_PG

3V3_PG

1V8_PG

2V5_PG

0V9_EN_MCU 0V9_EN

0V9_PG

33.2 12R676MGTAUX_EN_MCU MGTAUX_EN

+1V8_CLK_PG

agreement to do the following:
of NI. This proprietary information is supplied to the possessor pursuant to the possessor's
This document contains confidential and proprietary information which is the property

2.  not to reproduce, publish or copy it in whole or in part without written
1.  to maintain this document in confidence;

3.  not to use this document as a basis for the manufacture or sale of goods
without written permission.

permission; and

C

D

B

C

D

4 3 2 1

B

A

1234

A

SCALE:  NONE

C 7U296
SIZE

c
COPYRIGHT

SHEET OF

NATIONAL INSTRUMENTS CORP.  ALL RIGHTS RESERVED.

CODE IDENT NO. DRAWING NO. REV

383

USRP X410, BASECARD  

6146983*-01

Power Control/Monitoring

2023

2 33.2 R1435 1

33.2 2R1436 1

33.2 2R1437 1
2 33.2 R1438 1

2R1439 33.2 1

33.2 2 1R1440

2 33.2 1R1441

33.2 R1442 1 2

33.2 2 1R1443

33.2 12R1444

33.2 12R1445

33.2 1R1446 2

R1451 2110K 
10K 1 2R1452

10K 
1 2

R1457
10K 

1 2
R1458

10K 
12

R1459
10K 

12
R1460

10K 
12

R1461
10K 

12
R1462

10K 
12

R1463

10K 12R1465
10K 12R1466
10K 12R1467
10K 12R1468

RP228 1

RP2272

RP2263

RP2254 0

0

0

0

018 RP23

02 7 RP23
03 6 RP23

045 RP23

RP2481 0

RP2472 0
RP246 3 0

RP245 4 0
018 RP25

027 RP25
03 6 RP25

045 RP25
RP728 1 0

+12V_RAW

10k

47k
PUMD9_1/2

PUMD9_2/2

10k
47k

6

1

2Q26
3

5

4

Q26

PSCLK_ON

PSCLK_ON

1000kHz

DDR4S_PSCLK_drain

DDR4N_PSCLK_drain

CORE_PSCLK_drain

2V5_PSCLK_drain

0V9_PSCLK_drain

3V6_PSCLK

3V3_PSCLK_drain

1V8_PSCLK_drain

3V6_PSCLK_drain

500kHz

350kHz

450kHz

450kHz

800kHz

600kHz

1000kHz

DDR4S_PSCLK

DDR4N_PSCLK

CORE_PSCLK

2V5_PSCLK

0V9_PSCLK

3V3_PSCLK

1V8_PSCLK

PSCLK_ON_CPLD_b

2.5V

+2.5V

R1486
21

1K 
1/20W

1%

R14872

1

1K 

1/20W
1%

1%
1/20W
1K 

1 2
R1488

R1489
21

1K 
1/20W

1%

R1490
21

1K 
1/20W

1%

1%
1/20W
1K 

1 2
R1491

PSCLK_ON

PSCLK_ON

PSCLK_ON

R1492
21

1K 
1/20W

1%

1%
1/20W
1K 

1 2
R1493

1%
1/20W
1K 

1 2
R1494

R1495
21

1K 
1/20W

1%

PSCLK_ON

PSCLK_ON

PSCLK_ON

PSCLK_ON

1

Q31

3 2

2N7002PT

2N7002PT

1

Q32

3 2
23

Q33

1

2N7002PT

2N7002PT

1

Q34

3 2

2N7002PT

1

Q27

3 2
23

Q28

1

2N7002PT

2N7002PT

1

Q29

3 2
23

Q30

1

2N7002PT

6.3V

C13422
0.1UF

1

10%

C1345
1UF

1

2

10V
20%

1/20W

2

1

R1550
1K 
1%

+3.3V_MCU

RF_PG_MCU

SCU_GPIO_INTn

R1556

1/20W

1K 

1

1%

2

+3.3V_MCU

7 2 0 RP72
036 RP72

RP72045
DB1_INTn

DB0_INTn

CLKDB_INTn

R1456
21

R0402-4.7K-0.5%

R0402-4.7K-0.5%
1 2

R1455

R1453 21
R0402-4.7K-0.5%

R1454 21
R0402-4.7K-0.5%

2
5

5

2

35

35

2

10

10

10

10

10

10

9

8

4

2

2

2

2

2

2

2

9

10

10

8

4

10

10

9

10

10

8

39

2

2

2

6

6

2

2

7

7

6

6

7

7

35

35

3
5

35

35

735

35

4

9

5

7

6

8

6

2
14

10

38

37



VIN_1

VIN_2

VIN_3

VIN_4

VINBP

V
S

H
A

R
E

DATA

CLK

ALERT

CNTL

ADDR1

ADDR0

IS
H

A
R

E

RT

RT_SEL

SYNC

VS+

VOUT_1

VOUT_2

VOUT_3

VOUT_4

VOUT_5

VOUT_6

VS-

BP3

BP6

DIFFO

FB

COMP

PGOOD

P
H

_1

P
H

_2

P
H

_3

P
H

_4

P
H

_5

P
H

_6

P
H

_7

P
H

_8

P
G

N
D

_1

P
G

N
D

_2

P
G

N
D

_3

P
G

N
D

_4

P
G

N
D

_5

P
G

N
D

_6

P
G

N
D

_7

P
G

N
D

_8

P
G

N
D

_9

P
G

N
D

_1
0

P
G

N
D

_1
1

P
G

N
D

_1
2

BP_RTN

BP6_RTN

A
G

N
D

N
C

_1

N
C

_2

D
N

C
_1

D
N

C
_2

D
N

C
_3

D
N

C
_4

TPSM846C23MOLR

VIN_1

VIN_2

VIN_3

VIN_4

VINBP

V
S

H
A

R
E

DATA

CLK

ALERT

CNTL

ADDR1

ADDR0

IS
H

A
R

E

RT

RT_SEL

SYNC

VS+

VOUT_1

VOUT_2

VOUT_3

VOUT_4

VOUT_5

VOUT_6

VS-

BP3

BP6

DIFFO

FB

COMP

PGOOD

P
H

_1

P
H

_2

P
H

_3

P
H

_4

P
H

_5

P
H

_6

P
H

_7

P
H

_8

P
G

N
D

_1

P
G

N
D

_2

P
G

N
D

_3

P
G

N
D

_4

P
G

N
D

_5

P
G

N
D

_6

P
G

N
D

_7

P
G

N
D

_8

P
G

N
D

_9

P
G

N
D

_1
0

P
G

N
D

_1
1

P
G

N
D

_1
2

BP_RTN

BP6_RTN

A
G

N
D

N
C

_1

N
C

_2

D
N

C
_1

D
N

C
_2

D
N

C
_3

D
N

C
_4

TPSM846C23MOLR

56

3015

595857

1 31

U40
218

10

48

51

24 29

53

40

5432

2622

6

55

4

34

23

17

18
52

25

36

47

49

11

27

39

38

35

2

14

16

20

28

13

12

19

33

7

3

46

9

43

3745

44

42

550

41

43

25

6

39

12

29

34

1523

37

55

38

14

27

59

47

3635

16

45

44

53

46

26

18

51

52

42

2824

13

10

19

20

13

5754

48

5633 58

7

49

32

22

5

41

40

9

4

11

2

17

50

30 31218

U99

+12V_RAW

+12V_RAW

1 2

INTERNAL-LAYER_TRACE-CONNNECTION_18MILS
.018"

Trace Width

ILTC35

1 2

INTERNAL-LAYER_TRACE-CONNNECTION_18MILS
.018"

Trace Width

ILTC34

VSHARE_CORE ISHARE_CORE

VSHARE_CORE

Slave Module

Master Module

470UF
1

2

C229

20%
2.5V

470UF
1

2

C658

20%
2.5V

470UF
1

2

C274

20%
2.5V

470UF
1

2

C848

20%
2.5V

20%2

330UF
1

16V

C242

20%2

330UF
1

16V

C270

20%2

330UF
1

16V

C810

20%2

330UF
1

16V

C670 C7392

1 16V
20%
22UF

C2572

1 16V
20%
22UF

C2592

1 16V
20%
22UF

C7372

1 16V
20%
22UF

C2602

1 16V
20%
22UF

C7382

1 16V
20%
22UF

C2582

1 16V
20%
22UF

C7402

1 16V
20%
22UF

Layout - Remote Sense at FPGA

+0.85V

+0.85V

16V
10%
0.1UF

16V
10%
0.1UF

16V
10%
0.1UF

16V
10%
0.1UF

C7342

1

C693

1

2

C263

1

2

C2682

1

16V
10%
0.1UF

16V
10%
0.1UF

2

1

C762C7612

1

CORE_PMB_DAT

CORE_PMB_CLK

CORE_PMB_ALERT

CORE_PMB_CNTL

CORE_PSCLK

VCORE_Slave_BP3

CORE_PSCLK

CORE_PSCLK

A0

A1A1 A1 A1 A1

A1

A0

A0 A0 A0 A0

AGND Connected to PGND in Module

AGND Connected to PGND in Module

C2522

1

47UF

4V
20%

C6962

1

47UF

4V
20%

C2512

1

47UF

4V
20%

C6972

1

47UF

4V
20%

C2652

1

47UF

4V
20%

C7642

1

47UF

4V
20%

C7652

1

47UF

4V
20%

C2642

1

47UF

4V
20%

C7352

1 4V

2.2UF
10%

C2622

1 4V

2.2UF
10%

4V
20%

2
47UF
C763

14V

C695

20%

2
47UF

1

4V

47UF

1

2

20%

C253

4V
20%
47UF
C266

1

2

16V
10%
0.1UF

16V
10%
0.1UF

C254

1

2 2 C255

1

1 2

INTERNAL-LAYER_TRACE-CONNNECTION_18MILS
.018"

Trace Width

ILTC33
+0V85_CORE_VMON

CORE_PMB_DAT

CORE_PMB_CLK

CORE_PMB_ALERT

CORE_PMB_CNTL

CORE_PG

VCORE_Master_VS+

VCORE_Slave_BP3

VCORE_Master_VS-

VCORE_Master_VS+

VCORE_Master_VS-

R6242

1

1K 

1/20W
1%

0
R619

2

1

0
R258

2

1

500kHz

500kHz0d53

0d54

R13562

1

121K 
R1357
121K 

1

2

R13582

1

121K 

1

R1355
78.7K 

2

1/16W
249, .5%

R1361
21

C1029
21

4700PF 5%
50V

RFSoC 0.85V Supply
70A @ 500kHz

R13622

1

10K 

ISHARE_CORE

C0201
SPARE

C1231
21

R6202

1

40.2K 

R2572

1

40.2K 

Layout - Remote Sense at FPGA

agreement to do the following:
of NI. This proprietary information is supplied to the possessor pursuant to the possessor's
This document contains confidential and proprietary information which is the property

2.  not to reproduce, publish or copy it in whole or in part without written
1.  to maintain this document in confidence;

3.  not to use this document as a basis for the manufacture or sale of goods
without written permission.

permission; and

C

D

B

C

D

4 3 2 1

B

A

1234

A

SCALE:  NONE

C 7U296
SIZE

c
COPYRIGHT

SHEET OF

NATIONAL INSTRUMENTS CORP.  ALL RIGHTS RESERVED.

CODE IDENT NO. DRAWING NO. REV

2023

4

6
38

RFSoC +0V85 Core Power Supply

USRP X410, BASECARD  

146983*-01

C7362

1

10UF
20%
10V

C2612

1

10UF
20%
10V

C2672

1

10%
16V

1.0 UF

C6942

1

10%
16V

1.0 UF

R1360
21

33.2 1%
1/20W

R1359
21

33.2 1%
1/20W

2

2

3

2

2

3

3

2

2

3

3

2



+12V_RAW

SS = 2.4ms

21

Place at load for
remote sensing

ILTC21

2

1
220UF
6.3V

C619

+/-20%

10UF
10%

C648

16V1

2

16V
10%
10UF

2

1

C647

10%

1

C6152
10UF

16V
10%

C627

16V

10UF

1

21W

1

2%2m 

R618
2

20%
4V1

C629
47UF

2 2 C630
47UF
20%

1 4V 1

C6362
47UF

4V
20%

47UF

4V
20%

1

C6372

AGND Connected to PGND in Module

2

1 4V
20%
47UF
C616

47UF
2

4V
20%

1

C651 2 C650

4V1

20%
47UF

C649

20%
47UF

1

2

4V

2 C618

4V1

20%
47UF

C617

20%
47UF

1

2

4V

1 2

INTERNAL-LAYER_TRACE-CONNNECTION_18MILS
.018"

Trace Width

ILTC22
+0V9_VMON

0V9_PSCLK

0V9_EN

0V9_PG +0.9V

A2 A2 A2
A2 A2

10%
10V

2

1

0.01UF
C628

11
VIN_1

22
VIN_2

1VOUT_1

8VOUT_2

7
PGOOD

2FB

24
RT/CLK

3

A
G
N
D
_
1

9

A
G
N
D
_
2

23

A
G
N
D
_
3

12

P
G
N
D
_
1

13

P
G
N
D
_
2

14

P
G
N
D
_
3

15

P
G
N
D
_
4

18

P
G
N
D
_
5

19

P
G
N
D
_
6

20

P
G
N
D
_
7

21

P
G
N
D
_
8

10
EN

6
SS/TR

5
TT

16SW_1

17SW_2

4DNC

TPSM84424
U95

V
s

V
in

+
V

in
-

G
N

D

A
0

A
1

S
D

A
S

C
L

INA219

+3.3V_MCU C0201
SPARE

0 0

U92

5687

3214

1

2

6.3V

0.1UF
10%

C614

C669
21

R617

2

1

R616

2

1

GND

I2C_MON_SCL_3V3

I2C_MON_SDA_3V3

R574
21

10K 0.1%

R5762

1

20K 
1%

0.6V

-12V
+12V_RAW

EN+
RT

BYP-
ADJ-
LDO-
Vout

C-

NC1

BYP+
ADJ+
MODE
EN-
LDO+
Vin
C+
NC2
GND

+5VA

-5VA
0

VFB=1.2V
FSW=500kHz

11

14
15

10

16

6
5

8

3

12

9
7

13 4

17

2
1

U119

21

2m 

R1378

2%
1W 10UF

10%

C1257

16V

2

1

10%

2

50V

1

1UF

C1259

2
R1372

11 16V

C1258
10UF

2

10%

1

2200PF
10%
16V

2 C1260

16V

2 C1261

10%

1

2200PF

12V_CHP

Fly+

12V_CHP

12V_CHP

Fly-

+5VAOut -5VA

+5VA -5VA

-12V Charge Pump

+5/-5V Clocking Bias

0.9V Output
350kHz

350kHz

R5702

1

147K 
R5752

1

5.49K 

R1377
21

40.2K 1%

R1376
21

40.2K 1%0.1%10K 

1
R1375

2

0.1%10K 

1
R1374

2

agreement to do the following:
of NI. This proprietary information is supplied to the possessor pursuant to the possessor's
This document contains confidential and proprietary information which is the property

2.  not to reproduce, publish or copy it in whole or in part without written
1.  to maintain this document in confidence;

3.  not to use this document as a basis for the manufacture or sale of goods
without written permission.

permission; and

C

D

B

C

D

4 3 2 1

B

A

1234

A

SCALE:  NONE

C 7U296
SIZE

c
COPYRIGHT

SHEET OF

NATIONAL INSTRUMENTS CORP.  ALL RIGHTS RESERVED.

CODE IDENT NO. DRAWING NO. REV

5

2023

6

+0V9 and -12V0 Switching Supplies

38

USRP X410, BASECARD  

146983*-01

C12632

1 16V
20%
22UF

C12622

1 16V
20%
22UF

3
2

3

3

2,6,7,8,9

2,6,7,8,9



+12V_RAW

+1.8V_FPGA

1.8V Output
600kHz

SS = 2.4ms

21

Place at load for
remote sensing

ILTC41

2

1
220UF
6.3V

C625

+/-20%

10UF
10%

C653

16V1

2

16V
10%
10UF

2

1

C652

10%

1

C6212
10UF

16V
10%

C631

16V

10UF

1

21W

1

2%2m 

R623
2

20%
4V1

C655
47UF

2 2 C640
47UF
20%

1 4V 1

C6562
47UF

4V
20%

47UF

4V
20%

1

C6232

11 VIN_1

22 VIN_2

1VOUT_1

8VOUT_2

7PGOOD

2FB

24 RT/CLK

3
A

G
N

D
_1

9
A

G
N

D
_2

23
A

G
N

D
_3

12
P

G
N

D
_1

13
P

G
N

D
_2

14
P

G
N

D
_3

15
P

G
N

D
_4

18
P

G
N

D
_5

19
P

G
N

D
_6

20
P

G
N

D
_7

21
P

G
N

D
_8

10 EN

6

SS/TR

5 TT

16SW_1

17SW_2

4DNC

TPSM84824

+12V_RAW

3.3V Output
1000kHz

SS = 2.4ms

U103

2
ILTC40

Place at load for
remote sensing

1

10%

2

1

C879

16V

10UF

1

10UF
2 C878

16V
10%

2
10UF

1

10%
16V

C842
10UF
C843

10%

2

1 16V

1W

1 2

2m 2%

R687

+3.3V

6.3V
2

220UF
1 C883

+/-20%

2

1 4V
20%
47UF
C633

47UF
2

4V
20%

1

C639 2 C654

4V1

20%
47UF

C638

20%
47UF

1

2

4V

2 C624

4V1

20%
47UF

C622

20%
47UF

1

2

4V

C8812

1

20%
6.3V

22UF
C8702

1

20%
6.3V

22UF
C8822

1

20%
6.3V

22UF
C8452

1

20%
6.3V

22UF
C8642

1

20%
6.3V

22UF
C8692

1

20%
6.3V

22UF
C8802

1

20%
6.3V

22UF
C8652

1

20%
6.3V

22UF
C8462

1

20%
6.3V

22UF
C8442

1

20%
6.3V

22UF

1 2

INTERNAL-LAYER_TRACE-CONNNECTION_18MILS
.018"

Trace Width

ILTC20
+1V8_VMON

1 2

INTERNAL-LAYER_TRACE-CONNNECTION_18MILS
.018"

Trace Width

ILTC39
+3V3_VMON

3V3_PSCLK

1V8_PSCLK

3V3_EN

1V8_EN

1V8_PG

3V3_PG

A4 A4 A4
A4 A4

A5 A5 A5
A5 A5

10%
10V

2

1

0.01UF
C632

10%
10V

2

1

0.01UF
C863

11
VIN_1

22
VIN_2

1VOUT_1

8VOUT_2

7
PGOOD

2FB

24
RT/CLK

3

A
G
N
D
_
1

9

A
G
N
D
_
2

23

A
G
N
D
_
3

12

P
G
N
D
_
1

13

P
G
N
D
_
2

14

P
G
N
D
_
3

15

P
G
N
D
_
4

18

P
G
N
D
_
5

19

P
G
N
D
_
6

20

P
G
N
D
_
7

21

P
G
N
D
_
8

10
EN

6
SS/TR

5
TT

16SW_1

17SW_2

4DNC

TPSM84424
U96

V
s

V
in

+
V

in
-

G
N

D

A
0

A
1

S
D

A
S

C
L

INA219

+3.3V_MCU C0201
SPARE

0 0

U93

5687

3214

1

2

6.3V

0.1UF
10%

C620

C671
21

R622

2

1

R621

2

1

GND

I2C_MON_SCL_3V3

I2C_MON_SDA_3V3

V
s

V
in

+
V

in
-

G
N

D

A
0

A
1

S
D

A
S

C
L

INA219

+3.3V_MCU C0201
SPARE

0 0

U106

5687

3214

1

2

6.3V

0.1UF
10%

C891

C841
21

R678

2

1

R686

2

1

GND

I2C_MON_SCL_3V3

I2C_MON_SDA_3V3

+3.3V_MCU

+3.3V_MCU

R577
21

10K 0.1%

R697
21

10K 0.1%

0.6V

0.6V

R5792

1

4.99K 
1%
0.05W

R6982

1

2.2K 
1%
1/20W

AGND Connected to PGND in Module

AGND Connected to PGND in Module

R5712

1

82.5K 

600kHz

49.9K
R692

2

1

1000kHz

R693
2

1

agreement to do the following:
of NI. This proprietary information is supplied to the possessor pursuant to the possessor's
This document contains confidential and proprietary information which is the property

2.  not to reproduce, publish or copy it in whole or in part without written
1.  to maintain this document in confidence;

3.  not to use this document as a basis for the manufacture or sale of goods
without written permission.

permission; and

C

D

B

C

D

4 3 2 1

B

A

1234

A

SCALE:  NONE

C 7U296
SIZE

c
COPYRIGHT

SHEET OF

NATIONAL INSTRUMENTS CORP.  ALL RIGHTS RESERVED.

CODE IDENT NO. DRAWING NO. REV

2023

146983*-01
38

USRP X410, BASECARD  

6

+1V8 and +3V3 Switching Supplies

6

R578
4.7K 

1

2

30.1K

2

2
3

3

3

3

3

3

2,5,7,8,9

2,5,7,8,9

2,5,7,8,9

2,5,7,8,9



+12V_RAW

2.5V Output
800kHz

SS = 2.4ms

11 VIN_1

22 VIN_2

1VOUT_1

8VOUT_2

7PGOOD

2FB

24 RT/CLK

3
A

G
N

D
_1

9
A

G
N

D
_2

23
A

G
N

D
_3

12
P

G
N

D
_1

13
P

G
N

D
_2

14
P

G
N

D
_3

15
P

G
N

D
_4

18
P

G
N

D
_5

19
P

G
N

D
_6

20
P

G
N

D
_7

21
P

G
N

D
_8

10 EN

6

SS/TR

5 TT

16SW_1

17SW_2

4DNC

TPSM84824

+12V_RAW

3.6V Output
1000kHz

SS = 2.4ms

+2.5V

+3.7V

C226

1

20%
22UF

2

6.3V

2

6.3V
20%

C204
22UF

1 1

2

6.3V

C214

20%
22UF

6.3V

2 C236

20%
22UF

11 6.3V

22UF
2 C205

20%

10UF

16V

C334

10%

1

2

1

C238

6.3V
20%

2
22UF

47UF

4V

C284

20%

2

1

22UF
20%

C215

6.3V1

2

1

2
47UF
20%
4V

C2822

1 4V
20%
47UF
C297

47UF
2

1

20%

C332

4V

47UF
C296

1

2

20%
4V

10UF
10%
16V1

C2862

20%
47UF

2

4V

C330

1

47UF

4V1

C3042

20%

2
22UF

6.3V

C227

1

20%

16V

C285

10%

2

1

10UF

C203

20%
6.3V

22UF

1

2

10%

C216
10UF

16V

2

1 1

10%
16V

C206
10UF

22%

21

1W
2m 

R226

C237

20%

1 6.3V

22UF
2

2

Place at load for
remote sensing

ILTC5
1

10UF
C2392

1 16V
10%

R260
1

2%
1W

2m 

2

C305

20%
4V1

47UF
2

47UF
C3312

4V
20%

1

220UF
1 C329

+/-20%
6.3V

2

6.3V

C2021

2 +/-20%

220UF

47UF

4V

2

1

C283

20%

10%
10UF

16V

2

1

C333

10%
10UF

1

C2402

16V

U37

1 2

INTERNAL-LAYER_TRACE-CONNNECTION_18MILS
.018"

Trace Width

ILTC42
+3V6_VMON

2V5_PSCLK

3V6_PSCLK

3V6_EN

2V5_EN

2V5_PG

3V6_PG

11 VIN_1

22 VIN_2

1VOUT_1

8VOUT_2

7PGOOD

2FB

24 RT/CLK

3
A

G
N

D
_1

9
A

G
N

D
_2

23
A

G
N

D
_3

12
P

G
N

D
_1

13
P

G
N

D
_2

14
P

G
N

D
_3

15
P

G
N

D
_4

18
P

G
N

D
_5

19
P

G
N

D
_6

20
P

G
N

D
_7

21
P

G
N

D
_8

10 EN

6

SS/TR

5 TT

16SW_1

17SW_2

4DNC

TPSM84824
U43

A6 A6 A6
A6 A6

A7 A7 A7
A7 A7

10%
10V

2

1

0.01UF
C306

10%
10V

2

1

0.01UF
C228

V
s

V
in

+
V

in
-

G
N

D

A
0

A
1

S
D

A
S

C
L

INA219

+3.3V_MCU C0201
SPARE

0 0

U49

5687

3214

1

2

6.3V

0.1UF
10%

C335

C271
21

R261

2

1

R269

2

1

GND

I2C_MON_SCL_3V3

I2C_MON_SDA_3V3

V
s

V
in

+
V

in
-

G
N

D

A
0

A
1

S
D

A
S

C
L

INA219

+3.3V_MCU C0201
SPARE

0 0

U35

5687

3214

1

2

6.3V

0.1UF
10%

C207

C243
21

R228

2

1

R227

2

1

GND

I2C_MON_SCL_3V3

I2C_MON_SDA_3V3

+3.3V_MCU

R301
21

10K 0.1%

R185
21

10K 0.1%

0.6V

0.6V

R3022

1

3.16K 
0.5%
1/16W

R1862

1

2K 
1%

AGND Connected to PGND in Module

AGND Connected to PGND in Module

R3162

1

56K 

800kHz

49.9K

1

2
R213

1000kHz

30.1K
R212

2

1

agreement to do the following:
of NI. This proprietary information is supplied to the possessor pursuant to the possessor's
This document contains confidential and proprietary information which is the property

2.  not to reproduce, publish or copy it in whole or in part without written
1.  to maintain this document in confidence;

3.  not to use this document as a basis for the manufacture or sale of goods
without written permission.

permission; and

C

D

B

C

D

4 3 2 1

B

A

1234

A

SCALE:  NONE

C 7U296
SIZE

c
COPYRIGHT

SHEET OF

NATIONAL INSTRUMENTS CORP.  ALL RIGHTS RESERVED.

CODE IDENT NO. DRAWING NO. REV

+3V6 and +2V5 Switching Supplies 

38

146983*-01
7

6

USRP X410, BASECARD  

2023

R303
4.7K 

2

1

2V5_FB_SNS

2
3

3

3

3

3

3

2,5,6,8,9

2,5,6,8,9

2,5,6,8,9

2,5,6,8,9

10



VTT_0.6

VDDQSNS VTT
VLDOIN VTTSNS

S3
PGND

S5
GND

VDD

VTTREF

PAD

TPS51206

DDR_VREF

C0402
SPARE

DDR4 VTT Source/Sink LDO

5

8
10
9

1

4

2

6

3

7

11

U33

2

1

Place ILTC at memory
 to remote sense VDRAM

ILTC6
ILTC9

1

2

Place at ILTC memory
 to remote sense VTT 0.6V

1

C1912

11 VIN_1

22 VIN_2

1VOUT_1

8VOUT_2

7PGOOD

2FB

24 RT/CLK

3
A

G
N

D
_1

9
A

G
N

D
_2

23
A

G
N

D
_3

12
P

G
N

D
_1

13
P

G
N

D
_2

14
P

G
N

D
_3

15
P

G
N

D
_4

18
P

G
N

D
_5

19
P

G
N

D
_6

20
P

G
N

D
_7

21
P

G
N

D
_8

10 EN

6

SS/TR

5 TT

16SW_1

17SW_2

4DNC

TPSM84824

+12V_RAW

1.2V Output
450kHz

SS = 2.4ms

Sync Vilh > 2 V
En Vih > 1.26 V

AGND Connected to PGND in Module

C199

1 4V

2

20%
47UF

20%

1

C2232

4V

47UF 47UF
C233

20%
4V1

2
47UF
20%

2

1 4V

C222 C197

20%
4V

2
47UF

1

C2122
47UF

4V
20%

1

16V

10UF
C235

10%

2

1

2

20%
47UF
C231

4V1

16V

C234

10%
10UF

2

1

220UF
6.3V
+/-20%

1 C196

2

20%
47UF

1 4V

2 C198

U36

16V

10UF
2

1

C200

10%
16V
10%
10UF

2 C213

1

1

2
47UF
20%
4V

C232

2%

R223

1W
2m 

1 2

2
47UF
C224

1 4V
20%

Place at load for
remote sensing

ILTC10
21

+1.2VA_2

+1.2VA_2

ILTC28
1

Place anywhere for Vmon

2 +1.2V_DDRN_VMON
DDR4N_PSCLK

DDR4N_VDDQ_EN

DDR4N_VTT_EN

DDR4N_VDDQ_PG

AGND8 AGND8 AGND8 AGND8 AGND8

0
R180

1

2

10%
10V

2

1

0.01UF
C225

+3.3V

V
s

V
in

+
V

in
-

G
N

D

A
0

A
1

S
D

A
S

C
L

INA219
U34

5687

3214

+3.3V_MCU

1

2

6.3V

0.1UF
10%

C201
GND

C0201
SPARE

C241
21

0
R225

2

1

0
R224

2

1

I2C_MON_SCL_3V3

I2C_MON_SDA_3V3

0

R181
21

R183
21

10K 0.1%

0.6V

R1842

1

10K 

1/20W
0.1%

450kHz

R2112

1

110K 
R2102

1

6.98K 

ILTC45

Place anywhere for Vmon

21 VTT_0.6_VMON

Place anywhere for Vmon

1
ILTC46

2 DDR_VREF_VMON

agreement to do the following:
of NI. This proprietary information is supplied to the possessor pursuant to the possessor's
This document contains confidential and proprietary information which is the property

2.  not to reproduce, publish or copy it in whole or in part without written
1.  to maintain this document in confidence;

3.  not to use this document as a basis for the manufacture or sale of goods
without written permission.

permission; and

C

D

B

C

D

4 3 2 1

B

A

1234

A

SCALE:  NONE

C 7U296
SIZE

c
COPYRIGHT

SHEET OF

NATIONAL INSTRUMENTS CORP.  ALL RIGHTS RESERVED.

CODE IDENT NO. DRAWING NO. REV

146983*-01

USRP X410, BASECARD  

8

2023

6
38

DDR4 and +1V2 North Power

C1932

1

10UF
20%
10V

C1952

1

10UF
20%
10V

C1942

1

20%
1UF

10V

C1922

1

20%
1UF

10V

3

3

3
2

3

2,5,6,7,9

2,5,6,7,9

2

2



VDDQSNS VTT
VLDOIN VTTSNS

S3
PGND

S5
GND

VDD

VTTREF

PAD

TPS51206

C0402
SPARE

DDR4 VTT Source/Sink LDO

5

8
10
9

1

4

2

6

3

7

11

U80

2

1

Place ILTC at memory
 to remote sense VDRAM

ILTC17
ILTC19

1

2

Place at ILTC memory
 to remote sense VTT 0.6V

1

C5522

11 VIN_1

22 VIN_2

1VOUT_1

8VOUT_2

7PGOOD

2FB

24 RT/CLK

3
A

G
N

D
_1

9
A

G
N

D
_2

23
A

G
N

D
_3

12
P

G
N

D
_1

13
P

G
N

D
_2

14
P

G
N

D
_3

15
P

G
N

D
_4

18
P

G
N

D
_5

19
P

G
N

D
_6

20
P

G
N

D
_7

21
P

G
N

D
_8

10 EN

6

SS/TR

5 TT

16SW_1

17SW_2

4DNC

TPSM84824

+12V_RAW

1.2V Output
450kHz

SS= 2.4ms

Sync Vilh > 2 V
En Vih > 1.26 V

AGND Connected to PGND in Module

C301

1 4V

2

20%
47UF

20%

1

C2762

4V

47UF
C295
47UF

4V
20%

2

1

C3252
47UF

4V
20%

1

16V

10UF
C327

10%

2

1

2

20%
47UF
C278

4V1

16V

C326

10%
10UF

2

1

220UF
6.3V
+/-20%

1 C322

2

20%
47UF

1 4V

2 C294

U42

16V

10UF
2

1

C279

10%
16V
10%
10UF

2 C280

1

1

2
47UF
20%
4V

C324

2%

R267

1W
2m 

1 2

20%

C302
47UF

2

1 4V

2
47UF
C323

1 4V
20%

1

20%
4V

C2772
47UF

Place at load for
remote sensing

ILTC12
21

+1.2VA_1

+1.2VA_1

DDR_VREF2

VTT2_0.6

DDR4S_VTT_EN

DDR4S_PSCLK

DDR4S_VDDQ_EN

DDR4S_VDDQ_PG

ILTC11
1

Place anywhere for Vmon

2 +1.2V_DDRS_VMON

A A A
A A

0
R497

1

2

10%
10V

2

1

0.01UF
C303

+3.3V

V
s

V
in

+
V

in
-

G
N

D

A
0

A
1

S
D

A
S

C
L

INA219

+3.3V_MCU C0201
SPARE

0 0

U52

5687

3214

1

2

6.3V

0.1UF
10%

C328

C281
21

R256

2

1

R268

2

1

GND

I2C_MON_SCL_3V3

I2C_MON_SDA_3V3

0

R481
21

R298
21

10K 0.1%

0.6V

R2992

1

10K 

1/20W
0.1%

R3152

1

110K 
0.5%
1/16W

450kHz

6.98K 
R300

0.5%
1/16W

1

2

ILTC43

Place anywhere for Vmon

21 VTT2_0.6_VMON

Place anywhere for Vmon

1
ILTC44

2 DDR_VREF2_VMON

agreement to do the following:
of NI. This proprietary information is supplied to the possessor pursuant to the possessor's
This document contains confidential and proprietary information which is the property

2.  not to reproduce, publish or copy it in whole or in part without written
1.  to maintain this document in confidence;

3.  not to use this document as a basis for the manufacture or sale of goods
without written permission.

permission; and

C

D

B

C

D

4 3 2 1

B

A

1234

A

SCALE:  NONE

C 7U296
SIZE

c
COPYRIGHT

SHEET OF

NATIONAL INSTRUMENTS CORP.  ALL RIGHTS RESERVED.

CODE IDENT NO. DRAWING NO. REV

DDR4 and +1V2 South Power

6146983*-01

USRP X410, BASECARD  

2023

389

C5432

1

10UF
20%
10V

C5442

1

10UF
20%
10V

C5452

1

20%
1UF

10V

C5532

1

20%
1UF

10V

3

3

3

3
2

2,5,6,7,8

2,5,6,7,8

2

2



16V
10%
0.1UF

+3.3V_CLK

Analog Clocking
3.3V
+/-2% tolerance

C473

1

2

3V3_CLK_PG

3V3_CLK_EN

Place at load for regulation

1
ILTC38

2

+0V925_ADC_AVCC

+1V8_ADC_AVCCAUX

+0V925_DAC_AVCC

+1V8_DAC_AVCCAUX

+DAC_AVTT

RFSoC DAC VTT3.3V/3.0V/2.5V+/-2% tolerance

RFSoC DAC VCCAUX
1.8V 
+/-2% tolerance

RFSoC ADC VCCAUX
1.8V
+/-2% tolerance

RFSoC ADC VCC
925mV
+/-2% tolerance

RFSoC DAC VCC
925mV
+/-2% tolerance

0.01UF

16V
10%

1

C8392

DACVTT_PG

DACVTT_EN

DAC_VCCAUX_PG

DACVCC_PG

+3.3V

+3.3V

C8372

1

10UF
20%
10V

C8402

1

10UF
20%
10V

ADC_VCCAUX_PG

ADCVCC_PG

16V
10%
0.1UF

1

2 C800C8012

20%

1

22UF

6.3V

16V
10%
0.1UF

1

2 C808C8092

20%

1

22UF

6.3V

16V
10%

0.1UF

1

2C804 C805 2

20%

1

22UF

6.3V

16V
10%

0.1UF

1

2C730 C756 2

20%

1

22UF

6.3V

16V
10%

0.1UF

1

2C759

ADC_AVCC_SNS

1
ILTC32

Place anywhere for Vmon

2 +0V925_ADC_AVCC_VMON

ADC_AVCC_SNS

ADC_AVCC_SNS

ADC_AVCC_SNS

1
ILTC36

Place at load for regulation

2

1
ILTC30

Place anywhere for Vmon

2

ADC_AVCCAUX_SNS

+1V8_ADC_AVCCAUX_VMON

1
ILTC13

Place at load for regulation

2

1
ILTC14

Place anywhere for Vmon

2

+3V3_CLK_SNS

+3V3_CLK_VMON

1
ILTC37

Place at load for regulation

2

1
ILTC31

Place anywhere for Vmon

2

DAC_AVCC_SNS

+0V925_DAC_AVCC_VMON

1
ILTC24

Place at load for regulation

2

1
ILTC25

Place anywhere for Vmon

2

DAC_AVCCAUX_SNS

+1V8_DAC_AVCCAUX_VMON

1
ILTC26

Place at load for regulation

2

1
ILTC27

Place anywhere for Vmon

2

DAC_VTT_SNS

+2V5_DAC_VTT_VMON

ADC_AVCCAUX_SNS

+3V3_CLK_SNS

ADC_AVCCAUX_SNS

+3V3_CLK_SNS

DAC_AVCC_SNS

DAC_AVCC_SNS

DAC_AVCCAUX_SNS

DAC_AVCCAUX_SNS

DAC_VTT_SNS

DAC_VTT_SNS

IN_1 OUT_3

OUT_2
OUT_1

IN_2
IN_3

GND_2
GND_1

BIAS

NR/SS

SNS

EN

PG

FB

THERM_PAD

50
_m

V

10
0_

m
V

20
0_

m
V

40
0_

m
V

80
0_

m
V

1.
6_

V

TPS7A83

U102

11109765

21

3

4

14

2

13

12

8
18

17
16

1
19
2015

IN_1 OUT_3

OUT_2
OUT_1

IN_2
IN_3

GND_2
GND_1

BIAS

NR/SS

SNS

EN

PG

FB

THERM_PAD

50
_m

V

10
0_

m
V

20
0_

m
V

40
0_

m
V

80
0_

m
V

1.
6_

V

TPS7A83

U61

11109765

21

3

4

14

2

13

12

8
18

17
16

1
19
2015

IN_1OUT_3
OUT_2
OUT_1

IN_2
IN_3

GND_2
GND_1

BIAS

NR/SS

SNS

EN

PG

FB

THERM_PAD

50
_m

V

10
0_

m
V

20
0_

m
V

40
0_

m
V

80
0_

m
V

1.
6_

V

TPS7A83

U98

11 10 9 7 6 5

21

3

4

14

2

13

12

8
18

17
16

1
19
20 15

IN_1 OUT_3

OUT_2
OUT_1

IN_2
IN_3

GND_2
GND_1

BIAS

NR/SS

SNS

EN

PG

FB

THERM_PAD

50
_m

V

10
0_

m
V

20
0_

m
V

40
0_

m
V

80
0_

m
V

1.
6_

V
TPS7A83

U100

11109765

21

3

4

14

2

13

12

8
18

17
16

1
19
2015

IN_1OUT_3
OUT_2
OUT_1

IN_2
IN_3

GND_2
GND_1

BIAS

NR/SS

SNS

EN

PG

FB

THERM_PAD

50
_m

V

10
0_

m
V

20
0_

m
V

40
0_

m
V

80
0_

m
V

1.
6_

V

TPS7A83

U101

11 10 9 7 6 5

21

3

4

14

2

13

12

8
18

17
16

1
19
20 15

IN_1OUT_3
OUT_2
OUT_1

IN_2
IN_3

GND_2
GND_1

BIAS

NR/SS

SNS

EN

PG

FB

THERM_PAD

50
_m

V

10
0_

m
V

20
0_

m
V

40
0_

m
V

80
0_

m
V

1.
6_

V

TPS7A83

U97

11 10 9 7

19

6

16

18 4

14

1

8

12

3

17

13
21

5

20 15

2

16V
10%
0.1UF

IN_1 OUT_3

OUT_2
OUT_1

IN_2
IN_3

GND_2
GND_1

BIAS

NR/SS

SNS

EN

PG

FB

THERM_PAD

50
_m

V

10
0_

m
V

20
0_

m
V

40
0_

m
V

80
0_

m
V

1.
6_

V

TPS7A83

Analog Clocking3.3V+/-2% tolerance

3V3_CLK_PG

3V3_CLK_EN +3V3_CLK1_SNS

+3V3_CLK1_SNS+3V3_CLK1_SNS

+3.3V_CLK1

C1062

1

115 107

21

9

4

3

U20

6

12

8
13

117

20
16

2

14

18

15
19

DAC_AVCC_SNS

2

1

C476

20%
6.3V

22UF
2

1

C474

20%
6.3V

22UF
2

1

C475

20%
6.3V

22UF

22UF

6.3V
20%

C88

1

2
22UF

6.3V
20%

C105

1

2
22UF

6.3V
20%

C87

1

2

20%

C8062

1 6.3V

22UF

20%

C8022

1 6.3V

22UF

20%

C7572

1 6.3V

22UF

20%

C7992

1 6.3V

22UF

20%

C7602

1 6.3V

22UF

1

Place at load for regulation

ILTC8
2 +3V3_CLK1_SNS

2C460

1

2

16.3V
20%

22UF
C459

2
ILTC16

1

Place at load for regulation

2

Place anywhere for Vmon

ILTC15
1

7

21

3

13

18

1

U60

2

5

12

4

16

10 9

19

14

11

8

20

17

15

6

20%

C4702

6.3V

22UF

1 16V
10%

0.1UF

IN_1OUT_3
OUT_2
OUT_1

IN_2
IN_3

GND_2
GND_1

BIAS

NR/SS

SNS

EN

PG

FB

THERM_PAD

50
_m

V

10
0_

m
V

20
0_

m
V

40
0_

m
V

80
0_

m
V

1.
6_

V

TPS7A83 +1V8_CLK_PG

3V3_CLK_EN

+1V8_CLK_SNS

+1V8_CLK_VMON

+1V8_CLK_SNS

+1V8_CLK_SNS

Analog Clocking
1.8V
+/-2% tolerance

+1.8VA

Place anywhere for Vmon

21
ILTC7 +3V3_CLK1_VMON

C471
21

0.01UF 10%
10V

C838
21

0.01UF 10%
10V

C833
21

0.01UF 10%
10V

C463
21

0.01UF 10%
10V

C112
21

0.01UF 10%
10V

C733
21

0.01UF 10%
10V

C731
21

0.01UF 10%
10V

C835
21

0.01UF 10%
10V

C8342

1

0.01UF
10%
10V

C4622

1

0.01UF
10%
10V

C1132

1

0.01UF
10%
10V

C4612

1

0.01UF
10%
10V

C7322

1

0.01UF
10%
10V

C7292

1

0.01UF
10%
10V

C8362

1

0.01UF
10%
10V

agreement to do the following:
of NI. This proprietary information is supplied to the possessor pursuant to the possessor's
This document contains confidential and proprietary information which is the property

2.  not to reproduce, publish or copy it in whole or in part without written
1.  to maintain this document in confidence;

3.  not to use this document as a basis for the manufacture or sale of goods
without written permission.

permission; and

C

D

B

C

D

4 3 2 1

B

A

1234

A

SCALE:  NONE

C 7U296
SIZE

c
COPYRIGHT

SHEET OF

NATIONAL INSTRUMENTS CORP.  ALL RIGHTS RESERVED.

CODE IDENT NO. DRAWING NO. REV

38

2023

146983*-01
10

6

Linear Regulating Supplies

USRP X410, BASECARD  

F

@ 100MHz80ohm

21
L69

F

@ 100MHz80ohm

21
L70

F

@ 100MHz80ohm

21
L71

F

@ 100MHz80ohm

21
L72

F

@ 100MHz80ohm

21
L73

F

@ 100MHz80ohm

21
L74

F

@ 100MHz80ohm

21
L75

F

@ 100MHz80ohm

21
L76

+3.7V

+DAC_AVTT_LDOIN

+2.5V

+1V8_DAC_AVCCAUX_LDOIN

+1.2VA_2

+0V925_DAC_AVCC_LDOIN

+2.5V

+1.8VA_LDOIN

+1.2VA_2

+0V925_ADC_AVCC_LDOIN

+2.5V

+1V8_ADC_AVCCAUX_LDOIN

+3.7V

+3.3V_CLK_LDOIN

+3.7V

+3.3V_CLK1_LDOIN

1

20%

C758

6.3V

2
22UF

1

20%

C107

6.3V

2
22UF

1

20%

C472

6.3V

2
22UF

1 2

INTERNAL-LAYER_TRACE-CONNNECTION_18MILS
.018"

Trace Width

ILTC29
+2V5_VMON

2
ILTC23

Place at load for
remote sensing

1 2V5_FB_SNS

ADCVCC_EN

ADC_VCCAUX_EN

DACVCC_EN

DAC_VCCAUX_EN

R1539
21

0 1%

R153821 0 1%

R1537 210 1%

R1536 210 1%

Vout = 0.8V (base) + 1.6V + 0.1V = 2.5V
Vout = 0.8V (base) + 1.6V + 0.8V + 0.1V = 3.3V
Vout = 0.8V (base) + 1.6V + 0.4V +0.2V = 3.0V

1

2

R1596
0

R1597

2

1

0 R0201
SPARE

R1608

2

1

3

2

7

3

3

3

33

3

33

33

2

2

33

2

2

33

3

3

3

3

3

2

3

3

2

3

3

3

32

2

R0201
SPARE

1

2

R656



A

B

VCC

Y

GND

A

B

VCC

Y

GND

to drive the output active (low).
operation will allow any of the inputs 
All signals are active low, hence the AND 

PS_SRST_FTDI_n
PS_POR_FTDI_n
PS_POR_SCU_n

PS_SRST_SCU_n

POR_OVERRIDE

PUDC_B

VCCADC

GNDADC

VREFP

VREFN

VP

VN

DXP

DXN

XCZU28DR

Bank 0

VCCO_PSIO3_503_1

PS_JTAG_TCK

PS_JTAG_TDI

PS_JTAG_TDO

PS_JTAG_TMS

PS_MODE0

PS_MODE1

PS_MODE2

PS_MODE3

PS_DONE

PS_INIT_B

VCCO_PSIO3_503_2

PS_REF_CLK

PS_POR_B

PS_SRST_B

PS_PROG_B

PS_ERROR_OUT

PS_ERROR_STATUS

PS_PADI

PS_PADO

VCC_PSADC

GND_PSADC

XCZU28DR

Bank 503 (PSCONFIG)

+3.3V

W16

AF14

W17

AA16

V16

AF12

U39

Y16

V17

Y17

AA17

AE32

AB28

AB26

AC29

AA29

AD31

AB31

AC32

AF30

AD32

AC31

AE30

AD30

AE31

AF31

AB29

AB30

AC30

AE29

U39

AF29

AA27

AB27

2 R6701 33.2 

JTAG_TCK_PS_b

JTAG_TDI_PS_b

JTAG_TMS_PS_b

SYS_TEMP_FPGA_P

SYS_TEMP_FPGA_N

JTAG_TDO_PS_b
PS_SRST_n

PS_POR_n

+3.3V

PS_INIT_n

PS_PROG_n

+3.3V

+3.3V

+3.3V

+1.8V_FPGA

POR_OVERRIDE
0 = Standard PL power-on delay 
time (recommended default).
Spare to VCC_INT per UG1075.

Bank 0 powered by +1.8V from VCC_AUX

PS_MODE_3

PS_MODE_2

PS_MODE_1PS_MODE_1

PS_MODE_2

S

G

D

FDG6303N

+3.3V

G
R

N

SN74LVC1G08DCK_A0

2

U108

4

3

1

5
SN74LVC1G08DCK_A0

3

U1095

2
4

1

DS12

C
A

4

Q14

3

5

LAYOUT: place LED on the secondary (non-FPGA) 
side and outside shield area

these lines after it is programmed to boot from eMMC.
Primary boot mode is JTAG. SCU will pull 

+3.3V

VCCADCB0

+1.8V_FPGA

PS_POR_n
PS_SRST_nR731

21

33.2 

R736
21

33.2 

R2402 33.2 1
1 33.2 2 R244

R242 233.2 1 PS_ERR_OUT

+1.8V_FPGA

PS_DONE

PS_ERR_STATR241 233.2 1

1

C867

10V

0.47uF
2

10%

1

C7662
0.47uF

10V
10%

6.3V

0.1UF
10%

C748

1

2

6.3V

0.1UF
10%

C768

1

2

Internal Ref

VCC_PSADC

PUDC_B POR_OVRRIDE

C913
21

10%
6.3V

0.1UF

1

100 
R7232

2

0.1UF

C915

10%
6.3V

1

+0.85V

0
R673

2

1

1

2

R674
0

XXL:DP
PUDC_BActive-Low input enables internal pull-ups during configuration on all SelectIO pins:
0 = Weak preconfiguration I/O pull-up resistors enabled.1 = Weak preconfiguration I/O pull-up resistors disabled.PUDC_B is powered by VCCAUX

C298
21

10%
6.3V

0.1UF

6.3V

C767

20%

21

+3.3V+3.3V+3.3V+3.3V

toggling when USB is unplugged.
pulls to VCCO to keep JTAG from 

4.7UF

F

120Ohm/100MHz

2

L54

1

F

120Ohm/100MHz

2

L52

1

7 RP31 10K2

RP3118 10K

RP3145 10K

36 RP31 10K

+1.8V_FPGA

+1.8V_FPGA

+1.8V_FPGA

+1.8V_FPGA
reference VCC_PSIO[0] = 1.8V).
required by the PS Config signals (which
to translate the 3.3V inputs down to the 1.8V
These parts are 5.5V tolerant and are used

XXL:DP

0

12
R1383

Bypass FTDI POR Control Option

PS_POR_SCU_n is Open Drain

0

R1387
12 ETH_RESET_n_1v8

C1275
21

20%
6.3V

22UF

22UF
6.3V

20%

1 2
C1276

22UF
6.3V

20%

1 2
C1277

C1278
21

20%
6.3V

22UF

12
R1434

0

USB2_RSTn

agreement to do the following:
of NI. This proprietary information is supplied to the possessor pursuant to the possessor's
This document contains confidential and proprietary information which is the property

2.  not to reproduce, publish or copy it in whole or in part without written
1.  to maintain this document in confidence;

3.  not to use this document as a basis for the manufacture or sale of goods
without written permission.

permission; and

C

D

B

C

D

4 3 2 1

B

A

1234

A

SCALE:  NONE

C 7U296
SIZE

c
COPYRIGHT

SHEET OF

NATIONAL INSTRUMENTS CORP.  ALL RIGHTS RESERVED.

CODE IDENT NO. DRAWING NO. REV

6

PS Config

2023

3811

USRP X410, BASECARD  

146983*-01

XXL:DP

10K 
R672

2

1

R695
10K 

1

2

1/20W
2

0.1%
10K 
R7341

1/20W

R730
10K 

2

0.1%

1

1

2

10K 
R397

2

R312
10K 

1

10K 
R2431

22

R252
10K 

1R253
10K 

2

11 R266

2

10K 

1 10K 2 R245
R24621 10K 

33.2 

1
R313

2

T
P

S
38T
P

S
39

T
P

S
40

T
P

S
41

23

24

2

24

24

24

24
24

2
2

2

2

2

2

2

2

2

2

28

2

OE

GND

VDD

OUT

OSC 33.33 MHz

U44

3

4

2

1



VCCO_PSIO0_500_1

PS_MIO0

PS_MIO1

PS_MIO2

PS_MIO3

PS_MIO4

PS_MIO5

PS_MIO6

PS_MIO7

PS_MIO8

PS_MIO9

PS_MIO10

PS_MIO11

PS_MIO12

VCCO_PSIO0_500_2

PS_MIO13

PS_MIO14

PS_MIO15

PS_MIO16

PS_MIO17

PS_MIO18

PS_MIO19

PS_MIO20

PS_MIO21

PS_MIO22

PS_MIO23

PS_MIO24

PS_MIO25

XCZU28DR

Bank 500 (PSMIO)

VCCO_PSIO1_501_1

PS_MIO26

PS_MIO27

PS_MIO28

PS_MIO29

PS_MIO30

PS_MIO31

PS_MIO32

PS_MIO33

PS_MIO34

PS_MIO35

PS_MIO36

PS_MIO37

PS_MIO38

VCCO_PSIO1_501_2

PS_MIO39

PS_MIO40

PS_MIO41

PS_MIO42

PS_MIO43

PS_MIO44

PS_MIO45

PS_MIO46

PS_MIO47

PS_MIO48

PS_MIO49

PS_MIO50

PS_MIO51

XCZU28DR

Bank 501 (PSMIO)

VCCO_PSIO2_502_1

PS_MIO52

PS_MIO53

PS_MIO54

PS_MIO55

PS_MIO56

PS_MIO57

PS_MIO58

PS_MIO59

PS_MIO60

PS_MIO61

PS_MIO62

PS_MIO63

PS_MIO64

VCCO_PSIO2_502_2

PS_MIO65

PS_MIO66

PS_MIO67

PS_MIO68

PS_MIO69

PS_MIO70

PS_MIO71

PS_MIO72

PS_MIO73

PS_MIO74

PS_MIO75

PS_MIO76

PS_MIO77

XCZU28DR

Bank 502 (PSMIO)U39

W29

Y29

U29

Y28

V29

V28

W28

Y27

T29

R29

U28

P29

R28

W27

N29

P28

V27

R27

U27

T26

W26

AA26

V26

T27

Y26

P26

R26

U26

U39

E29

F29

B29

D29

C29

A29

G27

F27

D28

E28

C28

D26

B28

E25

E27

F26

C27

E26

B27

A27

A26

C26

D25

B25

F25

C25

G25

B26

U39

L29

M29

N28

M28

K29

J29

H28

K28

M27

H29

J28

N27

L27

J27

K27

G29

K26

G28

J26

H27

H26

H25

L26

J25

M26

L25

N26

H24

PS_MGTREFCLK0P_505

PS_MGTREFCLK0N_505

PS_MGTREFCLK1P_505

PS_MGTREFCLK1N_505

PS_MGTRTXP0_505

PS_MGTRTXN0_505

PS_MGTRRXP0_505

PS_MGTRRXN0_505

PS_MGTRTXP1_505

PS_MGTRTXN1_505

PS_MGTRRXP1_505

PS_MGTRRXN1_505

PS_MGTREFCLK2P_505

PS_MGTREFCLK2N_505

PS_MGTREFCLK3P_505

PS_MGTREFCLK3N_505

PS_MGTRTXP2_505

PS_MGTRTXN2_505

PS_MGTRRXP2_505

PS_MGTRRXN2_505

PS_MGTRTXP3_505

PS_MGTRTXN3_505

PS_MGTRRXP3_505

PS_MGTRRXN3_505

Bank 505 (PSGTR)

XCZU28DR

U39

AC39

AC38

AD37

AD36

AE39

AE38

AF37

AF36

AC35

AC34

AE35

AE34

AG39

AG38

AH37

AH36

AJ39

AJ38

AK37

AK36

AG35

AG34

AJ35

AJ34

SCL

SDA

RESET

A0

A1

A2

VCC

GND

GND_PAD

SD0

SC0

SD1

SC1

SD2

SC2

SD3

SC3

SD4

SC4

SD5

SC5

SD6

SC6

SD7

SC7

U5

17
16

15
14

13
12

11
10

8
7

6
5

4
3

2
1

25
9

21

18
23
22

24

20
19 QSFP0_SDA_3V3_Buf

QSFP0_SCL_3V3_Buf

QSFP1_SDA_3V3_Buf

QSFP1_SCL_3V3_Buf

DIO_DB_SDA_3V3

DIO_DB_SCL_3V3

CLK_DB_SDA_3V3

CLK_DB_SCL_3V3

+1.8V_FPGA

2

47UF

1

20%
4V

C645
+1.8V_FPGA

+1.8V_FPGA +1.8V_FPGA

C677

20%4.7UF
6.3V

1 2

+3.3V

+3.3V +3.3V

PS_SWITCH_I2C_RST_n

DIO_INT0_1V8

DIO_INT1_1V8

R214 33.2 21

eth_rx_clk

eth_rx_dv

eth_rxd3

eth_rxd2

eth_rxd0

eth_rxd1

eth_mdio

33.2 2 1 R232

2 R23433.2 1
33.2 2 1 R231

R2382 33.2 1

2 33.2 R2371
33.2 12 R239
33.2 1 R2332

1 33.2 R2362
12 R23033.2 

USB2_ULPI_CLK_IN

USB2_ULPI_DATA[1]

USB2_ULPI_DATA[0]

USB2_ULPI_NEXT

USB2_ULPI_DIR

USB2_ULPI_DATA[2]

USB2_ULPI_STOP

USB2_ULPI_DATA[3]

USB2_ULPI_DATA[4]

USB2_ULPI_DATA[5]

USB2_ULPI_DATA[6]

USB2_ULPI_DATA[7]

33.2 R643 21

233.2 R657 1

33.2 R658 1 2

R660 233.2 1

R65933.2 1 2

R662 2133.2 
1R642 233.2 
133.2 2R625

33.2 R644 21

33.2 R645 1 2

R626 2133.2 

eEmmcDat[3]

eEmmcDat[2]

eEmmcDat[1]

eEmmcDat[0]

EmmcClock

eEmmcCmd

eEmmcDat[4]

eEmmcDat[5]

eEmmcDat[6]

eEmmcDat[7]

aEmmcReset_n

CLK_BRD_INTERRUPT_1V8

PS_SWITCH_I2C_SCL_1V8

PS_SWITCH_I2C_SDA_1V8

LAYOUT: no pin swapping allowedfor any PS bank without consultingdigital engineer.
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digital engineer.

LAYOUT: no pin swapping allowed
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digital engineer.
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UG583(v1.13) states for clocks, RX, and TX pairs:
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pin pair unconnected or tie to ground." Leaving TX
floating.
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I2C Address = 0x70

+3.3V +3.3V

+3.3V

I2C Address = 0x20

Clocking Control/Status via I2C GPIO

LMK32_VCXO_SEL_122p88M

LMK32_RESET

REF_CLK_SEL_INTERNAL

PhaseDacClr3v3_n

LMK28_SDA_3v3

LMK28_SCL_3v3

1 2

47UF 20%
4V

C668

+3.3V

CLKGPIO_SCL_3v3

CLKGPIO_SDA_3v3

eth_mdcR219 33.2 1 2

R217 33.2 1 2

33.2 R216 21

R215 33.2 1 2
233.2 R220 1

R235 33.2 21

1 33.2 2 R221

eth_txctl

eth_txd3

eth_txd2

eth_txd1

eth_txd0

eth_txclk 1K 1 2R218
1K 1 2R222

I2C_USB_SDA_3V3

I2C_USB_SCL_3V3

I2C_USB_INTn_1V8

10K 2RP9 7

1 8RP910K

4 510K RP9

6RP9 310K

10K 54RP63

610K 3RP63

0.1UF

21

6.3V
10%

C14

0.1UF

21

6.3V
10%

C22

LAYOUT:  match eEmmcDat[*] to EmmcClock
to within +/-50ps, including package skew.
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LAYOUT:  match PS_CPLD_SCLK to MOSI
to within +/- 100 ps, including package

skew.
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