AR#58873 - MIG 7 Series DDR3 - Automated Trace Matching
Checker against MIG 7 Series DDR3 Requirements

Quick User Guide

Introduction

This document describes how to use the automatic tool to verify the matching rules for the DDR3
MIG IP.

First, please read the Notes and “How to use the tool” sections in the Answer Record or on the
first sheet of the tool.
The Notes are listed below.

Notes

This Checker only works on Windows.
Macros must be enabled in Excel.

3. The ISE or Vivado executable path must be defined in the environment variable "PATH".
For example:

Set PATH=c:\Work\program\145\14.5\ISE_DS\ISE\bin\nt64; %PATH%
Set PATH=C:\Work\program\20134\Vivado\2013.4\bin; %PATH%

4. Stripline is used for all signals. V=C * Sqr(Er) is used to calculate flight time on the PCB.
Here C =3 E-10 cm/s.

5. Inthe FPGA Rating list, "HP/HR" is the bank type. "2.0/1.8" is the Vccaux_io power. "L"
means an FBG package. For an FFG package use the options without "L".

6. Inthe FPGA Working mode list, "4:1/2:1" means memory/user clock ratio. "1.5V/1.35V"
means DDR3 or DDR3L. "L" means the Vccint is 0.9V. For Vccint with 1.0V use the
options without "L".

7. Inthe Design Flow list, "ISE" means an ISE flow. "Vivado" means a Vivado Flow. "Bypass"
means no PKG file is generated. If "Bypass" is selected, the user should find all
information.

8. When this check is used to get package delay automatically, all DDR3 signals must use
the default MIG output signal name.

9. The UCF/XDC file MUST be MIG within the default output. Use "Board File" to select the
PCB layout length file.

10. If Board File is Selected, the signal name of DDR3 MUST use the default MIG signal
name.

11. “Adherence to Rule” in the TotalDelay table means the length relationship between
CK/Addr or DQS/DQ BEFORE PCB layout. This can help PCB layout constraint.



12. The current table can only support verification of address/control signals for one
component. If other address/control skew is required, please enter new values for the
new component.

13. The "Use DM" option is used when ECC is enabled and DM is ignored. "NO" means no
DM is used.

14. The Board_File_Example sheet shows an example file format. The first column MUST be
the signal name and the second column must be the route length (mil).

15. A positive Adherence value means that the signal should be longer than CK or DQS. A
negative value means the signal should be shorter than CK or DQS on the board.

16. A value of zero in the Derating Table means that the value in the Overview option is not
valid.

17. Matching length for differential pins (CK/CK#, DQS/DQS#) is added for the adherence
column. The differential I/0 should be same length including Flight time and route
length.

Guideline

Detailed steps to use the tool are described below:

1. When a standard flight time file is generated already, select "Bypass" in the Design Flow
drop-down.

This will not involve ISE/Vivado in generating the flight time file.

Only address, control and data information will be generated in the TotalDelay sheet.

If flight time is not ready, please select "Vivado/ISE" for the Design Flow.

2. Select FPGA Type, FPGA Part, Packaging Type, FPGA Speed and FPGA Rating for the FPGA
settings. These parameters will contribute to the maximum speed of DDR3 and the derating value.

3. Set MIG IP Settings.

Fill in the DQS group number, Rank Number and Address Number.

Also select the Target DDR3 Speed, DDR3 component Speed Grade and FPGA working Mode.
These options will generate the proper DDR3 controller information and contribute to the
derating value.

If DM is not used on the board, select "NO" for the “USE DM” option.

4. To select 1/0 location automatically, choose the XDC file of the default MIG example design or
user design for a Vivado flow. For an ISE flow choose the UCF file of the default MIG example
design or user design.

5. To find the route length information automatically, choose a Board file. The board file format
must be the same as in the Board_File_Example sheet.

6. Fill in the PCB dielectric Constant. This will define the relationship between route length and
route time.



After all options are selected, the tool will look like figure 1.
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Figure 1 - Vivado Flow option example

7. Click the Generate PKG button. A command line window will open as shown in figure 2.
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Figure 2 - Flight time generation
This window shows the process of flight time file generation. After the file generation is done, the
window will close automatically. If "Bypass" is selected in Design flow, this window will not

appear. The flight time file is generated in the TMP folder defined in the Windows Environment.

8. DDR3 and derating information will be generated in the TotalDelay sheet as shown in figure 3.
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Figure 3 - DDR3 and derating information

Address, control and DQ/DQS are all generated. Derating values for DQS/DQ, ADDR/CK and
CK/DQS are also generated.

9. Click the Open PKG button.

XDC/UCF, Board File and flight time files will be opened in a new Excel window.

Flight time and route length will be filled into the TotalDelay sheet automatically as in figure 4.

If PCB route information and constraint information are required automatically, Vivado or ISE
must be selected in the Design Flow list. For Vivado the XDC file format will be executed and for
ISE the UCF file format will be executed for the constraint file.
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Figure 4 - Flight time and route delay loaded

10. In the TotalDelay sheet, click the Calculate Total Delay button. This function will use the PCB
electronic constant to transfer route length to route time on the PCB. The route time will appear
in the PCB Route Delay column in ps.



Minimum and maximum Flight time plus the PCB route delay are filled into the Total Min/Max

column. Figure 5 shows this step.
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Figure 5 - Route delay and total delay time generation

11. Click the Verify button on the TotalDelay sheet. Matching rules will be applied and checked.
Results are filled into the corresponding columns as in figures 6 and 7.

Memory Total Delay Calculation

10 pins PCB nnut.e PCB Route Package Min Package Max Total Min Total Max Addrfctril DQFDQS CKfDQS Adherance to Rule BEFORE to Rule AFTER
I h | | I | y(p Pass? Pass? Pass?
ddr3_ba[2] 2278.6284 123,657 124.893
ddr3_ba[1] 2241.4827 135142 138.5
ddr3_ba[0] 2251.9287 120,774 121.988
ddr3_ras_n 2317.7391 123.379 124,619
dedra_cas_n 2284.785 129.264 130.564.
ddr3a_we_n 2293.0299 131.704 133.028
ddr3_reset_n 2121.5951 147.818 143,304
ddr3_cke[0] 2275.7535 160.652 162.266
ddr3_odt[0] 2370.9198 171.037 172.755
ddr3_cs_n[0] 1485.8741 160,151 161.761
ddr3_ck_p[0] 2295.1286 142,592 144.026
ddra_ck_n[0] 2295.4243 147.635 149,119
delr3_addr[0] 2183.2357 144,011 145,459
ddr3_addr{1] 2132.4889 140613 142.027
ddr3_addr{2] 2235.74397 157.554 155.138
ddr3_addr{3] 2159.3866 144,703 146,157
ddr3_addr{4] 2269.4446 148,294 149,784
delra_addr[5] 2069.7289 139.095 140.493
delr3_addr[6] 2183.6347 120,027 121.233
ddr3_addr[7] 2068.5446 120,643 121,861
ddr3_addr{8] 2114.7961 120,801 122,117
ddr3_addr{3] 2052.9443 122596 123.828
ddr3_addr{10] 2148.7151 118.682 119.874.
ddra_addr[11] 2200.8613 149.31 15081
delr3_addr[12] 2180.5319 148,897 150,393
delr3_addrl13] 2209.7485 129,334 130,634

Figure 6 - Addr/Ctrl with CK matching results
If there is any violation, it will be highlighted in red. Green means the check has been passed. In
the “Adherence to Rule BEFORE Layout” and “Adherence to Rule AFTER Layout” columns, there is
chance that negative values will be displayed. A negative value means that Addr/Ctrl should be
shorter than CK on board.

Figure 7 shows the matching results of DQS/DQ and DQs/CK. Similar to figure 6, green indicates a
pass but red indicates failure. A negative value means that DQ should be shorter than DQS on
board.
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Figure 7 - DQS/DQ and DQS/CK matching results

12. If some options need to be changed, click “Reset Tables” to remove all information on the
TotalDelay Sheet. The next check can then be executed.

Tips:

1. When Flight time, constraint files, and Board files are already opened, it is not necessary to
select "Vivado/ISE". Just select Bypass. This will save on the time taken to reproduce the files.
2. When MIG IP Settings or PCB Settings are changed, select "Bypass" in the Design Flow to

bypass Flight time generation to save time.

3. Make sure that the correct flow is selected when Open PKG is clicked.



