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MOUNTING HOLES - 80 mil holes
120 annular ring
To be placed in each corner of board

bladerRF micro - USB 3.0 Software Defined Radio
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AD9361 - Digital

Place close
to AD9361

Place close
to C5
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AD9361 - 2x2 MIMO RF ( 47MHz - 6GHz )
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CYCLONE V - CONFIGURATION

ROUTE TO AVOID
AGGRESSORS

FPPx8 / no compression / std. POR
MSEL[4:0] = 11000

Compatible with:
FPPx8 / compression / std. POR
MSEL[4:0] = 11010

Alternate: 10-89-7102 Molex
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3.3 V

CYCLONE V - BANKS 4A / 5A / 5B

2.5 V

2.5 V
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VCC_AUX
D18

VCCIO8A
C7

VCCIO7A
C12

VCCPD7A8A
C10

VREFB7AN0
C14

VREFB4AN0
AB16

VCCPGM
V8

VCCPD7A8A
D14

VCCIO7A
D15

VCCPD7A8A
D16

VCC_AUX
D11VCC_AUX
W18

VREFB8AN0
B8

VCCIO5A
R18

VCCPGM
R19

VCCA_FPLL
T5

VCCIO7A
B19

VREFB5BN0
L20

VCC
J16VCC
J14VCC
J12VCC
J10

VCC
N4

VCCIO4A
AA16

VCCIO7A
A16

VCCBAT
A3

VCCIO8A
A6

VCCIO3A
T6

VCCA_FPLL
T3

VREFB5AN0
R20

C33
4.7 uF

C41
0.1uF

C172
0.1uF

C37

4.7 uF

C188
0.1uF

C180

4.7 uF

C190
0.1uF

C34
4.7 uF

C28
10nF

C42
0.1uF

C174
1uF

L11

MMZ1005S601C

C38

4.7 uF

C168
0.1uF

C185
0.1uF

C179

4.7 uF

L5

MMZ1005S601C

C191
1uF

C35
22uF

C29
0.1uF

C43
0.1uF

C176
22uF

GND

5CEBA_F23

U18D

GND
G4

GND
G3

GND
G9

GND
Y18

GND
J20

GND
M4

GND
M1

GND
M2

GND
P10

GND
H12

GND
G19

GND
F1

GND
F2

GND
F5

GND
F6

GND
AB1

GND
AB2

GND
AB9

GND
L5

GND
L3

GND
Y1

GND
Y2

GND
Y5

GND
R3

GND
E4

GND
E3

GND
F16

GND
F17

GND
N13

GND
N11

GND
N17

GND
N15

GND
H22

GND
K2

GND
K1

GND
K4

GND
K8

GND
M10

GND
M12

GND
M14

GND
E13

GND
V12

GND
V17

GND
AA4

GND
AA6

GND
D5

GND
D2

GND
D1

GND
N22

GND
L4

GND
J3

GND
W4GND
W3GND
L15GND
L11GND
L13GND
T16GND
P2GND
P1GND
P4GND
K12GND
K14GND
V22GND
C3GND
C5GND
C4GND
A21GND
C17GND
AB14GND
AB19GND
V1GND
V2GND
V4GND
V7GND
K10GND
D10GND
B1GND
B2GND
B9GND
U9GND
U5GND
U4GND
U3GND
R13GND
T21GND
H2GND
H3GND
H1GND
H7GND
H4GND
B14GND
L21GND
J15GND
D20GND
N3GND
N5GND
N7GND
AA11GND
A11GND
AA3GND
T2GND
T1

C170
0.1uF

C187
1uF

C194
22uF
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Add R21 so that SPI-boot works. C5's HIGH-Z state has a 
weak pull up, so it can be balanced out with a weak pull-down.

FLASH VCC : 3.3V

25 mA

FX3 datasheet pg 7:
SPI+USB is primary, USB only should be achievable
SPI+USB on failure - PMODE[2:0] = "0F1"
USB boot           - PMODE[2:0] = "F11"

SPI Flash

FX3 GPIF + BOOT

In 32-bit GPIF mode UART is (FX3 data pg 33):
 GPIO[55](C2)=UART_TX

  GPIO[56](D5]=UART_RX
UART_CS was added to allow the FPGA to use the 
MISO/MOSI lines to communicate via UART with the FX3.
CS can also be deasserted to write to flash after boot.

PMODE[2..0]
VIO4_FX

VIO1_FX VIO1_FX

VIO4_FX

VIO1_FX CVDDQ

GPIF0

GPIF1 GPIF28

GPIF2 GPIF29
GPIF16

GPIF3 GPIF30
GPIF17

GPIF4 GPIF31
C5_DATA0_GPIF0 GPIF0 GPIF18

GPIF5 FX3_GPIO50
C5_DATA1_GPIF1 GPIF1 GPIF19

GPIF6 FX3_GPIO51
C5_DATA2_GPIF2 GPIF2 GPIF20

GPIF7 FX3_GPIO52
C5_DATA3_GPIF3 GPIF3 GPIF21

GPIF8
C5_DATA4_GPIF4 GPIF4 GPIF22

GPIF9
C5_DCLK_CTL9 FX3_CTL9 GPIF23 nFX3_UART_CS

GPIF10
GPIF24 FX3_UART_TX

GPIF11
GPIF25 FX3_UART_RX

GPIF12
GPIF26

GPIF13
GPIF27

GPIF14

GPIF15

FX3_PCLK

FX3_CTL0

FX3_CTL1

FX3_CTL2

FX3_CTL3

FX3_CTL4

FX3_CTL5

FX3_CTL6

FX3_CTL7

FX3_CTL8

FX3_CTL9

FX3_CTL10

FX3_CTL11

FX3_CTL12

NSTATUS FX3_GPIO52

NCONFIG FX3_GPIO51

CONF_DONE FX3_GPIO50
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R28
10K

C52
2.2uF

R27
4.7K

R100 10

S0 - PORT

SEC 2/7

V
I
O
2

U19B

FX3

DQ16
K2

DQ17
J4

DQ18
K1

DQ19
J2

DQ20
J3

DQ21
J1

DQ22
H2

DQ23
H3

DQ24
F4

DQ25
G2

DQ26
G3

DQ27
F3

GPIO45
F2

R26
4.7K

R30
DNP

R104 10

R25
4.7K

R31
10K

R103 10

U20

PART_NUMBER = W25Q32JVSSIQ
Manufacturer = Winbond

HOLD
7

VCC
8

CS
1

Q
2

C
6

D
5

VSS
4

W/VPP
3

R21
4.7K

J6

DNP

1

2

3

R22
DNP

SEC 1/7

P - PORT

V
I
O
1

U19A

FX3

INT_N_CTL15
L8

DQ0
F10

DQ1
F9

DQ10
K11

DQ11
L10

DQ12
K10

DQ13
K9

DQ14
J8

DQ15
G8

PCLK
J6

CTL0
K8

CTL1
K7

CTL2
J7

DQ2
F7

CTL3
H7

CTL4
G7

CTL5
G6

CTL6
K6

CTL7
H8

CTL8
G5

CTL9
H6

CTL10
K5

CTL11
J5

CTL12
H5

DQ3
G10

PMODE0
G4

PMODE1
H4

PMODE2
L4

DQ4
G9

DQ5
F8

DQ6
H10

DQ7
H9

DQ8
J10

DQ9
J9

RESET_N
C5

R102 10

C51
0.1uF

R24
100K

R23
DNP

R29
DNP

R101 10

R105 10

S1 - PORT

SEC 3/7

V
I
O
3

V
I
O
4

U19C

FX3

DQ28
F5

DQ29
E1

DQ30
E5

DQ31
E4

I2S-CLK
D1

I2S-SD
D2

I2S-WS
D3

UART-RTS_SPI-SCK
D4

UART-CTS_SPI-SSN
C1

UART-TX_SPI-MISO
C2

UART-RX_SPI-MOSI
D5

I2S-MCLK
C4

GPIF0

GPIF1 GPIF28

GPIF2 GPIF29
GPIF16

GPIF3 GPIF30
GPIF17

GPIF4 GPIF31
GPIF18

GPIF5
GPIF19

GPIF6
GPIF20

GPIF7
GPIF21

GPIF8
GPIF22 SPI_CLK

GPIF9
GPIF23 SPI-SSN_UART-CS

GPIF10
GPIF24 SPI-MISO_UART-TX

GPIF11
GPIF25 SPI-MOSI_UART-RX

GPIF12
GPIF26

GPIF13
GPIF27

GPIF14

GPIF15

FX3_PCLK

FX3_CTL0

FX3_CTL1

FX3_CTL2

FX3_CTL3

FX3_CTL4

FX3_CTL5

FX3_CTL6

FX3_CTL7

FX3_CTL8

FX3_CTL9
SPI-MOSI_UART-RX

FX3_CTL10 SPI-MISO_UART-TX

PMODE2 PMODE1 PMODE0 SPI_CLK
FX3_CTL11

FX3_CTL12 SPI_Hold#_flash
SPI-SSN_UART-CS
SPI_Wp#_flash

PMODE0

PMODE1

PMODE2

FX3_UART_RX

FX3_UART_TX
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FX3 JTAG

FX3 DEBUG + CLOCK SEL

FX3 datasheet pg 8:
38.4MHz input CLK - FSLC[2:0] = "110"

FSLC[2..0]

CVDDQ CVDDQ

VD1P8 VD1P8

FX3_CLK
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SEC 6/7

MISC
V
I
O
5

U19F

FX3

I2C-GPIO58_SCL
D9

I2C-GPIO59_SDA
D10

I2C-GPIO60_CHARGER-DETECT
D11

TCK
F6

TDI
E7

TDO
C10

TMS
E8

TRST_N
B11

R34
10K

XTAL / CLK

SEC 5/7

C
V
D
D
Q

U19E

FX3

CLKIN
D7

CLKIN_32
D6

FSLC0
B2

FSLC1
B4

FSLC2
E6

XTALIN
C6

XTALOUT
C7

R
3
5

1
0
K

J
T
A
G
_
I
C
E
_
C
O
N
N

J8

DNP

PART_NUMBER = M50-3601042
Manufacturer = Harwin

VT_REF
1

N_TRST
3

TDI
5

TMS
7

TCK
9

RTCK
11

TDO
13

N_SRST
15

DBGRQ
17

DBGACK
19

V_SUPPLY
2

GND1
4

GND2
6

GND3
8

GND4
10

GND5
12

GND6
14

GND7
16

GND8
18

GND9
20

R
3
6

D
N

P

R32
10K

R
3
7

D
N

P

R33
10K

R
3
8

D
N

P

R
3
9

D
N

P

TCK

TDI

FSLC2 FSLC1 FSLC0

TDO

TMS

TRST_N

TRST_N

TDI FSLC0

FSLC1
TMS

FSLC2

TCK

RTCK

TDO

N_SRST
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USB3.0 TYPE B

USB CONNECTIONS

ESD DEVICE

VBUS_IN
VBUS_IN
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U22

ESD Protector

PART_NUMBER = SP3010-04UTG
Manufacturer = Littlefuse

8
8

7
7

6
6

5
54
4

3
3

2
21
1

10
10

9
9

C54 0.1uF

C267

0.1uF

R40
6.04K / 1%

C55 0.1uF

R41200

C53 0.1uF

SEC 4/7

U - PORT

VBUS/
VBAT

VBUS/
VBAT

VBUS

U19D

FX3

DP
A9

OTG_ID
C9

R_USB2
C8

R_USB3
B3

SSRXM
A3SSRXP
A4

SSTXM
A6SSTXP
A5

VBUS
E11

DM
A10

NC
A11

USB3TYPEB

U21

VBUS
1

D_M
2

D_P
3

GND
4

SS_TX_N
5

SS_TX_P
6

GND_D
7

SS_RX_N
8

SS_RX_P
9

GND_TAB_1
10

GND_TAB_2
11

L6

BLM21PG221SN1D

L7
BLM21PG221SN1D

OTG_ID SS_DM
SS_DP

SS_RX_P SS_TX_M
SS_RX_M SS_TX_P

SS_TX_P SS_RX_M
SS_RX_P

SS_TX_M

SS_DP
SS_DM

SS_TX_M SS_TX_M
SS_TX_P SS_TX_P
SS_RX_P SS_RX_P
SS_RX_M SS_RX_M
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VDD+AVDD 1.2V@200mA
U3VDDQ 1.8@60mA

FX3 POWER

AVDDU3RX_VDDQ

U3RX_VDDQ = V1P2
U3TX_VDDQ = V1P2
AVDD  = V1P2
CVDDQ  = V1P8
VDD   = V1P8
VIO1   = V1P8
VIO2  = V1P8
VIO3  = V1P8
VIO4  = V3P3
VIO5  = V1P8

VIO4VIO3

VIO2

U3TX_VDDQ

VDD

FPGA VCCIO

Changed C103 from 2.2uF to 4.7uF

VIO1

VIO5

CVDDQ

V1P2 VDD_FX
VDD_FX

VIO5_FX

VIO2_FX

VIO3_FX
AVDD_FX

U3RX_VDDQ CVDDQ

U3TX_VDDQ VIO4_FX

VD1P8

VIO1_FX

VIO1_FX VIO2_FX

VCCIO_L_C5

VIO3_FX VIO5_FX VIO4_FX VD3P3

V1P2 U3RX_VDDQ V1P2 AVDD_FX

V1P2 U3TX_VDDQ VD1P8 CVDDQ
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C84

0.1uF

C64

10nF

C65

0.1uF

C85

10nF

C66

10nF

FB11

MPZ2012S601A

C72

0.1uF

FB12

MPZ2012S601A

C56
22uF

C73

10nF

FB13

MPZ2012S601A

C57

0.1uF

C76

0.1uF

FB14

MPZ2012S601A

C58

0.1uF

C77

10nF

C59

0.1uF

C74

0.1uF

C67

0.1uF

C75

10nF

C60

10nF

C78

0.1uF

C68

0.1uF

FB9

MPZ2012S601A

SEC 7/7

POWER

U19G

FX3

AVDD
A7

AVSS
B7

CVDDQ
B6

VDD8
B10

VIO5
C11

VIO4
B1

VIO1_1
L9

VIO1_2
H11

VIO2
F1

VIO3
E3

VDD6
L5

VDD7
J11

U2AFEVSSQ
B9

U2PLLVSSQ
B8

U3RXVDDQ
A2

U3TXVDDQ
B5

U3VSSQ
A1

VBAT
E10

VDD1
H1

VDD2
C3

VDD3
L7

VDD4
E9

VDD5
F11

VSS1
G1

VSS2
L1

VSS3
E2

VSS4
L6

VSS5
D8

VSS6
G11

VSS7
L11

VSS8
K4

VSS9
L3

VSS10
K3

VSS11
L2

VSS12
A8

C61

10nF

FB10

MPZ2012S601A

C79
22uF

C69

10nF

C82

0.1uF

C62

0.1uF

C80

0.1uF

C70

0.1uF

C63

0.1uF

C83
22uF

C81

4.7 uF

C71

10nF
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CLOCK DISTRIBUTION

UFL pins are 3.3V

Place close
to R161

VD3P3_CLK

VD3P3_CLK
VD3P3_CLK

VD3P3_CLK

VD3P3_CLK

VD3P3_SI VD3P3_SI

VD3P3_SI

VD3P3 VD3P3_CLK

VD3P3_SI VD3P3_SI

VD3P3_SI

VD3P3_SI

VD1P8_CLK VD1P8

VD3P3_SI

DAC_SCLK
DAC_SDIN
DAC_NSYNC

ADF_MUXOUT_3P3

ADF_CE
ADF_CLK
ADF_DATA
ADF_LE

FX3_CLK

CLK_SEL

AUXDAC_TRIM

XB_CLK_3P3V

CV_CLK2

CV_CLK2_OE
UFL_CLK_LOS
UFL_CLK_OEB

AD_REFCLK
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C86
0.1uF

R179

DNP

R171 33

C88
1uF

R176
DNP

R157 33

R166

DNP

CNTR
PFD

ADF4002BCPZ

U26

RFINB
4 RFINA
5

REFIN
8

CE
11

CLK
12

DATA
13

LE
14

MUXOUT
15

RSET
19

CP
20

A
G

N
D

2

A
G

N
D

3
A

V
D

D
6

A
V

D
D

7

V
D

D
1
6

V
D

D
1
7

C
P

G
N

D
1

D
G

N
D

9

D
G

N
D

1
0

V
P

1
8

G
N

D
_
P

A
D

2
1

R137
10K

R168

DNP

R180

DNP

R172 33

FB38

MLZ2012M1R0HT000

C165 100pF

C93 0.1uF

R181

DNP

FB15
MPZ2012S601A

FB17
MPZ2012S601A

C98
68nF

FB39

MLZ2012M1R0HT000

R159 33

C94
15nF

FB20
MPZ2012S601A

R173 33

R46
5.1k

R189
1K

C87

0.1uF

R45

49.9K

R167

DNP

C95
DNP

R169

DNP

R161 33

C89

0.1uF

C266
10nF

R160 DNP

C262
1uF

R182

1K

R158 DNP

C260

0.1uF

C90 100pF

C96
DNP

AD5621BKSZ-500RL7

U23

SCLK
2

SDIN
3

NSYNC
4

6VOUT

1

VDD

5

GND

7

GND_PAD

R186
0

C261

0.1uF

WM5587CT-ND

J92

SIG
1

G
N

D
2

2
G

N
D

3
3

R183

1K

R96
1K

FB16
MPZ2012S601A

R164 33

R8
DNP

R184

1K

R43
0

C259

10uF

SI53304

U94

CLK_SEL
8

OE1
9

CLK0
10

CLK0N
11

OE4
16

VREF
17

G
N

D
_
P

A
D

3
3

OE0
1

SFOUTA1
2 SFOUTA0
3

Q0N
4

Q0
5

OE2
12

OE3
13

CLK1
14

CLK1N
15

VDDOA
18

VDDOB
19

Q5N
20

Q5
21

SFOUTB0
22

SFOUTB1
23

OE5
24

Q4N
25

Q4
26

Q3N
27

Q3
28

Q2N
29

Q2
30

Q1N
31

Q1
32

V
D

D
7

G
N

D
6

R165 33

R44
0

R185

1K

C265
10uF

R170 33

R156 33

SIT5000AC-2E-33VQ-38.400000Y

U24

3CLK

1

VC

4

VDD

GND
2

R178

DNP

WM5587CT-ND

J93

SIG
1

G
N

D
2

2
G

N
D

3
3

C166
0.1uF

WM5587CT-ND

J95

SIG
1

G
N

D
2

2
G

N
D

3
3

TRIM_VOLTAGE

ADF_RFIN_A

VCTCXO_OUT

VCTCXO_OUT

UFL_CLK_IN

SFOUTA0
SFOUTA1

SFOUTA0 SFOUTA1

UFL_CLK_OUT

UFL_CLK_IN

UFL_CLK_OUT

SFOUTB0 SFOUTB1

ADF_RFIN_A

SFOUTB0
SFOUTB1

CLK1N_BIAS

CLK1N_BIAS

ACE_EN

ACE_EN

ADF_REFIN
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VD1P1 (1.1 V @ 4A)
ADP2384

VD3P3 (3.3 V @ 1A)
EP53A7HQI

VSENSE should be connected
after the last output capacitor

VD1P2 (1.2 V @ 1.2A)
ADP1755

USB VBUS

Digital 1.8V   1000mA / 4000mA

5 V

Digital 1.1V   2000-4000mA / 4000mA

VD1P3 (1.3 V @ 1.2A)
ADP1755

VD1P8 (1.8 V @ 4A)
ADP2384

VS[0:2] = 0 for 3.3V

VA1P3 (1.3 V @ 1.2A)
ADP1755

Digital 3.3V    512mA / 1000mA

VD2P5 (2.5 V @ 1.2A)
ADP1755

POWER - 1.1V/1.8V/3.3V

DC BARREL

V5P0 V5P0

VD1P1

V5P0

V5P0 V5P0

VD1P8

V5P0 VD3P3

VD3P3

SYNC_1P1

SYNC_1P8
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C104
22uF

C101
0.1uF

R65 332K

C109
22uF
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Place inductors inline with RF trace
Decoupling caps should be close
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VOUT = 0.5 V * (1 + (R1 / R2))
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