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Vivado从此开始（To Learn Vivado From Here）
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Virtual Clock
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Clock specified by the set_input_delay and set_output_delay can be any 

clock from the clock database

– Manually created clock attached to a clock input port of the FPGA

– Derived clock generated inside the FPGA

• This is legal, but rarely useful

Sometimes the proper clock to use does not already exist

– Virtual clocks can be created solely for the purpose of specifying input and 

output delays

Clocks for Input and Output Delay

MMCM

clk

IBUFG BUFG

clkout

Rarely 
useful!
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There are many reasons for using virtual clocks for clocking I/O

– Device external to the FPGA uses a different clock than the FPGA

• Runs at a different frequency

 Maybe a multiple/division of the FPGA clock

 Maybe the frequency of an internal FPGA clock generated by an MMCM/PLL

• Has a different delay path on the board

 Maybe has clock buffer chip on the board

XDC provides powerful mechanisms for describing clocks

– Remember, all clocks in XDC are related by default

Reason for Using Virtual Clock

Primarily used to model system clocks for IO timing!
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Virtual Clock for IO Timing – Example 1

D Q
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clock

dina

dinb

create_clock -name sysclk -period 10 [get_ports clkin]
create_clock -name vclk -period 5
set_input_delay 6 –clock clk [get_ports dina]
Set_input_delay 6 –clock vclk [get_ports dinb]

Vclk has same period as internal clock (MMCM output clock)!

FPGA
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Virtual Clock for IO Timing – Example 2
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virtclk sysclk=
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clock
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create_clock -name sysclk -period 10 [get_ports clkin]
create_clock -name virtclk -period 10
set_clock_latency -source 1 [get_clocks virtclk]
set_input_delay -clock virtclk -max 4 [get_ports ain]
set_input_delay -clock virtclk -min 2 [get_ports ain]
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Virtual clocks are created with create_clock

– Create clock is not attached to any design objects

– create_clock -name <name> -period <period>

• <period> is the period of the clock

• <name> is the user assigned name for the clock

• Can use the -waveform option

Can specify jitter with the set_input_jitter command

Can set clock latency with the set_clock_latency -source command

Virtual clocks are placed in the design database and can be accessed like 

other clocks

– Can be seen via the report_clocks command

– Can be accessed by the get_clocks command

Creating Virtual Clocks
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Input Static Timing Path with External Buffer

clkD Q
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Trace Delay

create_clock -name sysclk -period 10 [get_ports clkin]
create_clock -name virtclk -period 10
set_clock_latency -source 1 [get_clocks virtclk]
set_input_delay -clock virtclk -max 4 [get_ports ain]
set_input_delay -clock virtclk -min 2 [get_ports ain]

virtclk sysclk=

Source Clock 
Delay

Destination Clock Delay1ns
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Report Clock for Virtual Clock
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Input Setup Timing Report Summary with Virtual Clock
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Input Setup Timing Report Detailed Paths with

Virtual Clock

Source 
Clock Delay

Data Path 
Delay
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Clock Delay

Slack Calculation
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Input Hold Timing Report Summary with Virtual 

Clock
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Input Hold Timing Report Detailed Paths with

Virtual Clock
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To complete the static timing path we need to describe the external 

elements to the Vivado static timing engine

Input port

– What clock is used by the external device

– The delay between the external device's clock and the arrival at the input port of 

the FPGA

• Includes the CLK-Q time of the external device and the board delay

Output port

– The delay between output port of the FPGA and the external device's clock

• Includes the required time of the external device and the board delay

Complete the Static Timing Path


