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/O and Clock Planning Overview

» Examine and optimize I/O connectivity for PCB and FPGA design
— Visualize 1/0 and clock logic device resources
— Consider PCB placement and device orientation, high speed interfaces
— Align 1/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 1/O ports, clock logic, gigabit transceivers

» Validate I/Os and clock assignments
— Visual analysis, DRC, SSN analysis

» Interfacing with PCB designers
— 1/O constraints, IBIS

— Optimize connectivity
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/O and Clock Planning Stages

Empty Design —{ Pre-RTL I/O Pin Planning }

Elaborated Design —{ RTL-Based 1/O Pin Planning J

Recommend!

—{ Netlist-Based 1/O Pin Planning J

Synthesized Design

Implemented Design
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Package View
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Set Part Compatibility

Tools = 1/O Planning = Set Part Compatibility

di\ Set Part Compatibili u &2 St T 2 2 10 11 12 11 14 15 46 47 42 40 20 29 22 23 24 25

A\'| Add and/or remove PROHIBIT constraints to
”  package pins such that the device is compatible
with all selected parts

Compatible Parts

VI xcTk1B0tfbgbT6
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[ xc7Kk325t fbghTh
8 xcTKk325¢ £ 2676
(169 xcTk410t£b 676
(169 xcTke10t FE2676

29 10 11 12 12 14 1S N0l 2t 21 ol

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

Tools - Edit Device Properties
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Clock Resources

Window = Clock Resources
PlleskResomees X |5 ® ik Resion 1w

i Package XI@Device X
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[ BUFIO X0T13 (] MMCME2_ADV_X0T0

B BU'FIO_XOY12 (8] P23:SRCC (8 VControl_Load pad 1 _o_. ..
= IDELA;CIRL 1013 (5] m23:5RCC (8 VControl_Load pad 0_o_. ..
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It is recommended that you select clocking resources prior to pin out selection
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Pin Assignment from UCF to XDC

UCF

NET "ddr3_dq[@]" LOC = "AF7" | IOSTANDARD = SSTL15 T DCI | VCCAUX_IO = HIGH | SLEW = FAST

XDC

set _property VCCAUX IO HIGH [get ports {ddr3 dq[0]}]

set_property SLEW FAST [get ports {ddr3 _dq[0o]}]

set _property IOSTANDARD DIFF_SSTL15 T DCI [get ports {ddr3 dq[0]}]
set _property PACKAGE PIN L13 [get ports {ddr3 dq[@]}

For 7 series devices, all I/O ports must have explicit values for the PACKAGE_PIN and
IOSTANDARD constraints to generate a bitstream file.
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Package Pin and I/O Port Properties

Package Pin Property Port Property

Property Type Read-only Value Property Type Read-only Value
BANK string true 15 CLASS string true port
BUFIO_2_REGION string true DIFF_TERM bool false 2]
CLASS string true package_pin DIRECTION enum false IN
DIFF_PAIR_PIN string true DRIVE enum false 12
IS_BONDED bool true 2] HD.ASSIGNED_PPLOCS string* true
IS_CLK_CAPABLE bool true 2] HOLD_SLACK double true needs timing update®**
IS_DIFFERENTIAL bool true 2] IN_TERM enum false NONE
IS_GENERAL_PURPOSE bool true 8 IOBANK int true 14
IS_GLOBAL_CLK bool true e TIOSTANDARD enum false LVCMOS18
IS_LOW_CAP bool true 2] IS_GT_TERM bool true 2]
IS_MASTER bool true 2 IS_LOC_FIXED bool false 1
IS_VREF bocl true 2] KEEPER bocl false 2
IS_VRN bool true <] LOC site false I0B_X8Y78
IS_VRP bool true 2 LOGIC_VALUE string true needs timing update***
NAME string true B18 NAME string false sysClk
PIN_FUNC enum true VCCO_15 OFFCHIP_TERM string false NONE
PIN_FUNC_COUNT int True T PACKAGE_PIN package_pin false D23
PULLDOWN bool false <]
PULLUP bool false 2]
SETUP_SLACK double true needs timing update***
UNCONNECTED bool true (2}
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DEMO
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