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C4 handbook pg 171:

MSEL[3..0] = 

 PS-FAST  = "1100"  @ 3.3/3.0/2.5V

 PS-STD   = "0000" @3.3/3.0/2.5V

 FPP-FAST = "1110" @3.3/3.0/2.5V

 FPP-FAST = "1111" @1.8/1.5 V  (default)

MSEL[3..0]

MSEL pins should be connected
directly to VCCA or GND.

JTAG is on BANK 1 aka VCCIO_L_C4

Config is on BANK 1 aka VCCIO_L_C4

FPGA CONFIGURATION
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Avoid VREF pins due to their slow IO times.

UDCLK has to be a CTL pin.

DATA[0..7] have to be from GPIF[0..15] FPGA "LEFT" BANK

Mini Expansion Header
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LMS SIGNALS GO TO THE "RIGHT" OF THE C4

BANKS 4, 5, 6, 7

Avoid VREF pins due to their slow IO times. FPGA "RIGHT" BANK Expansion Header
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VCCIO_L_C4 defines the "left" banks of the C4

VCCIO_R_C4 defines the "right" banks of the C4

The left side goes to the FX3, and the right side goes to the LMS.

This power condition is for the 115KE part at 3A

VCCINT @1.2V, MAX 3.1A

VCCA2P5 @ 2.5, MAX 0.1A

VCCIO @1.8V MAX 0.1A
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V17

VCCINT
J8

VCCINT
J10

VCCINT
J11

VCCINT
J12

VCCINT
J13

VCCINT
J14

VCCINT
K9

VCCINT
K14

VCCINT
L9

VCCINT
L14

VCCINT
M9

VCCINT
M14

VCCINT
N9

VCCINT
P9

VCCINT
P10

VCCINT
P11

VCCINT
P12

VCCINT
P13

VCCINT
T13

VCCINT
U16

VCCINT
U17

VCCINT_V115
G4

VCCINT_V115
G8

VCCINT_V115
G10

VCCINT_V115
G12

VCCINT_V115
G14

VCCINT_V115
G16

VCCINT_V115
H9

VCCINT_V115
H11

VCCINT_V115
H15

VCCINT_V115
H17

VCCINT_V115
J7

VCCINT_V115
J16

VCCINT_V115
J17

VCCINT_V115
K8

VCCINT_V115
K15

VCCINT_V115
K17

VCCINT_V115
L7

VCCINT_V115
L16

VCCINT_V115
M8

VCCINT_V115
M15

VCCINT_V115
N7

VCCINT_V115
N14

VCCINT_V115
N16

VCCINT_V115
P7

VCCINT_V115
P14

VCCINT_V115
P15

VCCINT_V115
P17

VCCINT_V115
R6

VCCINT_V115
R8

VCCINT_V115
R10

VCCINT_V115
R12

VCCINT_V115
R14

VCCINT_V115
R15

VCCINT_V115
T7

VCCINT_V115
T9

VCCINT_V115
T11

VCCINT_V115
U8

VCCINT_V115
U15

VCCINT_V115
V7

VCCIO1
D4

VCCIO1
F4

VCCIO1
K4

VCCIO1_V15
H4

VCCIO2
N4

VCCIO2
U4

VCCIO2
W4

VCCIO2_V15
R4

VCCIO3
W5

VCCIO3
W9

VCCIO3
W11

VCCIO3
AB2

VCCIO3_V15
AA6

VCCIO4
W12

VCCIO4
W16

VCCIO4
W18

VCCIO4
AB21

VCCIO4_V15
Y14

VCCIO5
P18

VCCIO5
V19

VCCIO5
Y19

VCCIO5_V15
T19

VCCIO6
E19

VCCIO6
G19

VCCIO6
L19

VCCIO6_V15
J20

VCCIO7
A21

VCCIO7
D12

VCCIO7
D14

VCCIO7
D16

VCCIO7_V15
D18

VCCIO8
A2

VCCIO8
D5

VCCIO8
D9

VCCIO8
D11

VCCIO8_V15
E8

C120

4.7 uF

C120

4.7 uF

C282

100nF

C282

100nF

C105

4.7 uF

C105

4.7 uF

C119

4.7 uF

C119

4.7 uF

C280

470nF

C280

470nF

EP4CE15A115F484

U43B

EP4CE15A115F484

U43B

GND
A1

GND
A22

GND
C5

GND
C9

GND
C11

GND
C12

GND
C14

GND
C16

GND
D3

GND
E20

GND
F3

GND
G2

GND
G20

GND
H8

GND
J5

GND
J9

GND
J19

GND
K3

GND
K10

GND
K11

GND
K12

GND
K13

GND
L10

GND
L11

GND
L12

GND
L13

GND
L20

GND
M10

GND
M11

GND
M12

GND
M13

GND
N3

GND
N10

GND
N11

GND
N12

GND
N13

GND
P19

GND
U3

GND
V20

GND
W3

GND
Y5

GND
Y9

GND
Y11

GND
Y12

GND
Y16

GND
Y18

GND
Y20

GND
AA2

GND
AA22

GND
AB1

GND
AB22

GNDA1
U5

GNDA2
E18

GNDA3
F5

GNDA4
V18

GND_V15
C18

GND_V15
D7

GND_V15
D8

GND_V15
H3

GND_V15
R3

GND_V15
T20

GND_V15
Y15

GND_V15
AB6

GND_V115
E10

GND_V115
F12

GND_V115
F16

GND_V115
G7

GND_V115
G9

GND_V115
G11

GND_V115
G13

GND_V115
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G17
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P8
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R7

GND_V115
R9

GND_V115
R11

GND_V115
R13

GND_V115
R18

GND_V115
T8

GND_V115
T10

GND_V115
T12

GND_V115
T14

GND_V115
U7

GND_V115
U13

GND_V115
U19

GND_V115
V6

GND_V115
Y21

+ C299
DNP

Tantalum

+ C299
DNP

Tantalum

1
2

C234

10nF

C234

10nF

C116

4.7 uF

C116

4.7 uF

C117

4.7 uF

C117

4.7 uF

L29

MMZ1005S601C

L29

MMZ1005S601C

C125

4.7 uF
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4.7 uF

+ C300
DNP

Tantalum
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DNP

Tantalum

1
2

C281

470nF

C281

470nF

C126

4.7 uF
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4.7 uF

C278

470nF
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470nF

C271

4.7nF
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4.7nF

C58

100nF

C58

100nF

C127

4.7 uF

C127

4.7 uF

C283

DNP

C283

DNP

+ C301
DNP

4V
Tantalum

+ C301
DNP

4V
Tantalum

1
2

C128

4.7 uF

C128

4.7 uF

C274

470nF

C274

470nF

C59

DNP

C59

DNP

C233

22nF

C233

22nF

+ C297
100uF

Tantalum

+ C297
100uF

Tantalum

1
2

+ C302
DNP4V

Tantalum

+ C302
DNP4V

Tantalum

1
2

C57

4.7nF

C57

4.7nF

C276

470nF

C276

470nF

C235

1uF

C235

1uF

+ C298
100uF

Tantalum

+ C298
100uF

Tantalum

1
2
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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.

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"

PMODE[2..0] SPI Flash

FLASH VCC : 1.65V ~ 2V

FX3 GPIF + BOOT

Digital 20mA

Please verify this

Add R257 so that SPI-boot works. C4's HIGH-Z state has a 

weak pull up, so it can be balanced out with a weak pull-down.

SPI-MISO_UART-TX

SPI-MOSI_UART-RX

GPIF0

GPIF4

GPIF5

GPIF6

GPIF7

GPIF8

GPIF9

GPIF10

GPIF11

GPIF12

GPIF13

GPIF14

GPIF15

GPIF16

GPIF17

GPIF18

GPIF19

GPIF20

GPIF21

GPIF22

GPIF23

GPIF24

GPIF1

GPIF25

GPIF26

GPIF27

GPIF28

GPIF29

GPIF30

GPIF31

FX3_PCLK

GPIF2

GPIF3

FX3_CTL0

FX3_CTL1

FX3_CTL2

FX3_CTL3

FX3_CTL6

FX3_CTL7

FX3_CTL8

FX3_CTL9

FX3_CTL4

FX3_CTL5

FX3_CTL10

FX3_CTL12

FX3_CTL11

PMODE0

PMODE1

PMODE2

PMODE0PMODE1PMODE2

SPI-MISO_UART-TX
SPI_CLK

SPI-SSN_UART-CS

SPI-MOSI_UART-RX

SPI_Hold#_flash

SPI_Wp#_flash

SPI-SSN_UART-CS

SPI_CLK

VIO1_FXVIO1_FX

VIO4_FX

VIO4_FX

CVDDQVIO1_FX

FX3_UART_RX

FX3_UART_TX

FX3_PCLK

GPIF0

GPIF1

GPIF5

GPIF4

GPIF6

GPIF7

GPIF8

GPIF9

GPIF10

GPIF11

GPIF12

GPIF13

GPIF14

GPIF15

GPIF16

GPIF17

GPIF18

GPIF19
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FX3_CTL1
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FX3_CTL3

FX3_CTL4

FX3_CTL5

FX3_CTL6

FX3_CTL7

FX3_CTL8

FX3_CTL9

FX3_CTL10

FX3_CTL11

FX3_CTL12

nFX3_UART_CS

FX3_GPIO50

FX3_GPIO51

FX3_GPIO52
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CTL4
G7
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G6
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CTL11
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CTL12
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DQ4
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DQ5
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DQ6
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DQ8
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RESET_N
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FX3

DQ16
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DQ17
J4

DQ18
K1

DQ19
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DQ20
J3
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H2

DQ23
H3

DQ24
F4

DQ25
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G3
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F2
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I2S-CLK
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I2S-SD
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C1

UART-TX_SPI-MISO
C2

UART-RX_SPI-MOSI
D5

I2S-MCLK
C4

U26

PART_NUMBER = MX25U3235EM2I-10G

Manufacturer = Macronix
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Manufacturer = Macronix
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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]

DEBUG TPs
Debug LED

FPGA Version Resistor

N_SRST

TCK

RTCK

TDI

TDO

TRST_N

TMS

TCK

TDI
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TMS
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USB3.0  MICRO TYPE B

ESD DEVICE

USB Positive Overvoltage

Protection Controller

USB CONNECTIONS

VBUS_IN

OTG_ID

SS_DM

SS_TX_P

SS_DP

SS_TX_M

SS_RX_M

SS_RX_P

OTG_ID

SS_RX_M
SS_RX_P

SS_RX_M
SS_RX_P

SS_TX_M
SS_TX_P

SS_TX_M
SS_TX_P

SS_RX_P
SS_RX_M

USB3_VBUS

FLAG

VBUS_IN
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SS_DP
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VBUS_IN
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USB_3
Manufacturer = Amphenol
PART_NUMBER = GSB343133HR
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USB_3
Manufacturer = Amphenol
PART_NUMBER = GSB343133HR

VBUS
1

D-
2

D+
3

ID
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GND1
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PART_NUMBER = SP3010-04UTG
Manufacturer = Littlefuse
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8
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5
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2
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R486.04K / 1% R486.04K / 1%

U37

NCP361SNT1G

PART_NUMBER = NCP361SNT1G

Manufacturer = ON Semiconductor

U37

NCP361SNT1G

PART_NUMBER = NCP361SNT1G

Manufacturer = ON Semiconductor

IN
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U3RX_VDDQ = V1P2

U3TX_VDDQ = V1P2

AVDD      = V1P2

CVDDQ     = V1P8

VDD       = V1P2

VIO1      = V1P8

VIO2      = V1P8

VIO3      = V1P8

VIO4      = V1P8

VIO5      = V1P8

U3RX_VDDQ

U3TX_VDDQ

AVDD

VDD

VIO1 VIO2

VIO3 VIO4 VIO5

CVDDQ

FPGA VCCIO

VDD+AVDD 1.2V@200mA
U3VDDQ 1.8@60mA

FX3 POWER

Changed C103 from 2.2uF to 4.7uF

VIO3_FX

CVDDQ

AVDD_FX

VIO4_FXU3TX_VDDQ

VIO1_FX

VIO5_FX

VIO2_FX

U3RX_VDDQ

VDD_FX
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PVDDAD33[A-D] are the

ADC/DAC IO buf Vref pins

PVDDVGG
must be 3.3V

Analog 1.8V Digital 1.8V

PVDDSPI33 is a Vref for
the SPI + PLLCLK.
Pin 71,74 need split plane

PLLCLK is Vref'd by PVDDSPI33

Pin 34 is further away from the

other pins so parts are replicated

Analog 3.3V
Analog 573.547mA

22mA

Digital 45.51mAAnalog 40mA
LMS DIGITAL Digital 1.8V

Total 22mA

ESD supply higher current

Needs MPZ2012S601A
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LMS ANALOG + RF

300MHz - 2.8GHz

1.5GHz - 3.8GHz

1.5GHz - 3.8GHz

300MHz - 2.8GHz

RF Shield tabs

V3P3_TX_LMS

V3P3_TX_LMS

LMS_RX_V1

LMS_RX_V2

LMS_TX_V2

LMS_TX_V1

LMS_PLLOUT
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These caps have to be close

to their respective Vref pins.

CLOCKS

Digital 10mA

Digital 1mA

1.32KHz RC filter
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19.5mOhm

2mOhm

2mOhm

Ceramic caps will suffice

Ceramic caps will suffice

Analog 3.3V   280mA / 500mA

Analog 3.3V    220mA / 500mA

Digital 3.3V    106mA / 200mA

Digital 1.8V    190mA / 400mA

Analog 1.8V    ~100mA / 200mA

1.2V    (min:200mA, typ:800mA) / 3100mA / 90% eff

3.58V    ~800mA / 1300mA / 95% eff

POWER DISTRIBUTION
The idea is to drop to 1.2V and 3.58V with SMPS.

Then drop to 3.3, 2.5, 1.8 from the 3.58V SMPS.

LMS - 67.1mA

FPGA - 25mA

FX3 - 25 mA

Clocks - XOs - 20mA

SPI flash - 20mA max (verify this)

10mOhm

2mOhm

2mOhm

VDO @ 200mA typ:90mV max:160mV

VDO @ 500mA 100mV

VDO @ 500mA 100mV

2mOhm

Analog 2.5V    30mA / 100mA
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