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When probing the transit response file (.tr0 ), the probe point t_right_p and t_right_n should 
be used for the single-ended points. When measuring the eye width, t_right_p – t_right_n 
should be used. This will give the differential results.

Results of 
Electrical 
Simulation

The results of electrical simulation are shown in Table 5. There are two headers, one with the 
SubLVDS specifications and one with DIFF_HSTL18_II_F as implemented in this application 
note. In reviewing the parameters line by line, the results show that the electrical specifications 
are met.

Differential 
Measured Eye

The performance range for SubLVDS is based on the eye diagram as defined in Figure 8 of a 
± 25 mV aperture or eye mask applied to an HSPICE slow simulation at 125°C with –5% 
voltage.

Figure 9 shows 1.62 ns of a 1.66 ns possible window or 0.978 UI opening. This closes more as 
package effects of the receiver are added to the simulation.

X-Ref Target - Figure 8

Figure 8: HSPICE Deck Topology Provided in Reference Design

0.9V

50�
1 ns0.173452� 1.46861 nH

1.3989 pF

DIFF_HSTL_II_F HSPICE
Model 

RLC Network to
Emulate Package

Board Series Resistor
Placed on PCB

Transmission Line
Termination

0.9V

50�
1 ns

0.173452� 1.46861 nH

1.3989 pF

470�

470�

50�

50�

0V

0V

X582_08_122112

Table  5:  DIFF_HSTL18_II_F_HR with 470Ω Termination Results 

Parameter
SubLVDS Specification DIFF_HSTL18_II_F as Implemented 

in this Application Note Unit
Minimum Nominal Maximum Minimum Nominal Maximum

VCMF fixed common mode 0.8 0.9 1.0 0.8 1.0 V

VOD differential voltage swing 100 150 200 100 200 mV

IOD drive current range 0.833 1.5 2 0.833 2.0 mA

Drive current variation 15% 15%



Differential Measured Eye
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Figure 10 shows the PRBS15 simulation results for the IBIS model. The eye measurement was 
taken with two cursors placed at approximately 25 mV. The eye width is 1.63 ns of 1.66 ns, or 
a 0.98 UI opening. The eye opening closes as the receiver package is added to the simulation.

The IBIS and SPICE simulation track within the range of margin for two different simulation 
models at different temperatures.

Performance

Timing closure must be performed on every particular board and application using a 0.70 UI 
differential measured eye as a guideline (see Table 6). This is only a guideline for the given 
simulations. The user is responsible for simulating and closing timing on any given system.

X-Ref Target - Figure 9

Figure 9: 600 Mb/s Differential Eye Measurement of Figure 8 at M Corner

X-Ref Target - Figure 10

Figure 10: 600 Mb/s Differential Eye Simulation Result of Figure 7 at Slow-Weak corner
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Reference 
Design

The reference design files for this application note can be downloaded from:

https://secure.xilinx.com/webreg/clickthrough.do?cid=202234

The reference design matrix is shown in Table 7.

Table  6:  Guideline for Performance of Xilinx-implemented SubLVDS with 
DIFF_HSTL18_II_F 

Speed Grade Performance 
(Mb/s)

3 600

2/2L 600

1 600

–2L/0.9V 600

Table  7:  Reference Design Matrix 

Parameter Description

General

Developer name Brandon Day

Target devices (stepping level, ES, production, speed 
grades)

7 series FPGAs

Source code provided Yes

Source code format SPICE decks and free-form schematics

Design uses code/IP from existing Xilinx application 
note/reference designs, CORE Generator software, or 
third party

No

Simulation

Functional simulation performed N/A

Timing simulation performed N/A

Test bench used for functional and timing simulations N/A

Test bench format N/A

Simulator software/version used HSPICE versions 2010.03-SP1, 
2010.12-SP1, 2010.12-SP2, 2011.09, 
2011.09-SP1, 2011.09-SP2.
HyperLynx v8.2 64-bit.

SPICE/IBIS simulations Yes

Implementation

Synthesis software tools/version used N/A

Implementation software tools/versions used N/A

Static timing analysis performed N/A

Hardware Verification

Hardware verified No

Hardware platform used for verification N/A

http://www.xilinx.com
https://secure.xilinx.com/webreg/clickthrough.do?cid=202234
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Table 8 shows the device utilization information.

Conclusion The SubLVDS I/O standard can be used in the 7 series FPGA high-range (HR) input/output 
block at high data rates by using a DIFF_HSTL_18 I/O standard and series termination as a 
transmit source. When the FPGA is used as a receiver of SubLVDS, LVDS_25 or 
DIFF_HSTL_II_18 can be used as a receiver with a 100Ω parallel termination on the board. 
Xilinx strongly recommends that users perform their own system validation to close timing for 
their applications.

References This application note uses the following references:

1. IEEE Std. 1596.3-1996 - IEEE Standard for Low-Voltage Differential Signals (LVDS) for 
Scalable Coherent Interface (SCI), IEEE Standard 
http://standards.ieee.org/findstds/standard/1596.3-1996.html

Revision 
History

The following table shows the revision history for this document.

Notice of 
Disclaimer

The information disclosed to you hereunder (the “Materials”) is provided solely for the selection and use of 
Xilinx products. To the maximum extent permitted by applicable law: (1) Materials are made available “AS 
IS” and with all faults, Xilinx hereby DISCLAIMS ALL WARRANTIES AND CONDITIONS, EXPRESS, 
IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF 
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) 
Xilinx shall not be liable (whether in contract or tort, including negligence, or under any other theory of 
liability) for any loss or damage of any kind or nature related to, arising under, or in connection with, the 
Materials (including your use of the Materials), including for any direct, indirect, special, incidental, or 
consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage 

Table  8:  Device Utilization 

Parameters Specification/Details

Maximum frequency (by speed grade) -1 600 Mb/s

-2 600 Mb/s

-3 600 Mb/s

Device utilization without testbench 
(mandatory)

Slices N/A

GCLK buffers N/A

IOB pins 2 per pair

Bus width N/A

I/O standard HSTL18_II_F

HDL language support N/A

Target memory device for verification Simulation N/A

N/A

Hardware N/A

N/A

Date Version Description of Revisions

01/31/2013 1.0 Initial Xilinx release.

http://www.xilinx.com
http://www.xilinx.com/support/documentation/data_sheets/ds182_Kintex_7_Data_Sheet.pdf
http://standards.ieee.org/findstds/standard/1596.3-1996.html
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suffered as a result of any action brought by a third party) even if such damage or loss was reasonably 
foreseeable or Xilinx had been advised of the possibility of the same. Xilinx assumes no obligation to 
correct any errors contained in the Materials or to notify you of updates to the Materials or to product 
specifications. You may not reproduce, modify, distribute, or publicly display the Materials without prior 
written consent. Certain products are subject to the terms and conditions of the Limited Warranties which 
can be viewed at http://www.xilinx.com/warranty.htm; IP cores may be subject to warranty and support 
terms contained in a license issued to you by Xilinx. Xilinx products are not designed or intended to be 
fail-safe or for use in any application requiring fail-safe performance; you assume sole risk and liability for 
use of Xilinx products in Critical Applications: http://www.xilinx.com/warranty.htm#critapps.

Automotive 
Applications 
Disclaimer

XILINX PRODUCTS ARE NOT DESIGNED OR INTENDED TO BE FAIL-SAFE, OR FOR USE 
IN ANY APPLICATION REQUIRING FAIL-SAFE PERFORMANCE, SUCH AS APPLICATIONS 
RELATED TO: (I) THE DEPLOYMENT OF AIRBAGS, (II) CONTROL OF A VEHICLE, UNLESS 
THERE IS A FAIL-SAFE OR REDUNDANCY FEATURE (WHICH DOES NOT INCLUDE USE 
OF SOFTWARE IN THE XILINX DEVICE TO IMPLEMENT THE REDUNDANCY) AND A 
WARNING SIGNAL UPON FAILURE TO THE OPERATOR, OR (III) USES THAT COULD 
LEAD TO DEATH OR PERSONAL INJURY. CUSTOMER ASSUMES THE SOLE RISK AND 
LIABILITY OF ANY USE OF XILINX PRODUCTS IN SUCH APPLICATIONS.
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