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I/O and Clock Planning



Examine  and 0ptimize I/O connectivity for PCB and FPGA design

– Visualize I/O and clock logic device resources

– Consider PCB placement and device orientation, high speed interfaces

– Align I/Os with internal FPGA resources

– Visualize the external pins vs internal die pads relationship

I/O planning features

– Set device configuration mode and validate multi-use pins

– Define alternate devices

– Place I/O ports, clock logic, gigabit transceivers

Validate I/Os and clock assignments

– Visual analysis, DRC, SSN analysis

Interfacing with PCB designers

– I/O constraints, IBIS

– Optimize connectivity

I/O and Clock Planning Overview



I/O and Clock Planning Stages

Empty Design

Elaborated Design

Synthesized Design

Implemented Design

Pre-RTL I/O Pin Planning

RTL-Based I/O Pin Planning

Netlist-Based I/O Pin Planning

Recommend!



Package View

MRCC/SRCCXADC

GND/VCC
VREFP/VERFN
VP/VN

Config

CCLK
VCCBATT
INIT_B
DONE
TCK/TMS
TDO/TDI
CFGBVS
PROGRAM_B
M0/M1/M2

MGT

User I/O

VCCINT
VCCBRAM
VCCAUX
VCCAUX_IO

VCCO
GND

Occupied Pins



Set Part Compatibility

Tools I/O Planning  Set Part Compatibility

The number of pins available for placement might be reduced when you 
select additional alternate parts



Set Device Configuration Modes

Tools Edit Device Properties



Clock Resources

It is recommended that you select clocking resources prior to pin out selection

Window Clock Resources



Pin Assignment from UCF to XDC

NET "ddr3_dq[0]" LOC = "AF7" | IOSTANDARD = SSTL15_T_DCI | VCCAUX_IO = HIGH | SLEW = FAST

set_property VCCAUX_IO HIGH [get_ports {ddr3_dq[0]}]

set_property SLEW FAST [get_ports {ddr3_dq[0]}]

set_property IOSTANDARD DIFF_SSTL15_T_DCI [get_ports {ddr3_dq[0]}]

set_property PACKAGE_PIN L13 [get_ports {ddr3_dq[0]}

UCF

XDC

For 7 series devices, all I/O ports must have explicit values for the PACKAGE_PIN and

IOSTANDARD constraints to generate a bitstream file.



Package Pin and I/O Port Properties

Package Pin Property Port Property
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