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Introduction

This tutorial introduces some of the capabilities and benefits of using the Xilinx® PlanAhead™ software for
designing high-end FPGAs. The document consists of a series of step-by-step exercises highlighting
methods to achieve and maintain better performing designs in less time. The steps detail the following:

e Pre-implementation design and analysis capabilities.

e Implementation exploration features.

e Implementation results floorplanning.

Note: This tutorial covers a subset of the features of the PlanAhead software product bundled with the
ISE® Design Suite. Additional features are covered in detail in other tutorials.

If you have any questions or comments regarding this tutorial, contact Xilinx Technical Support.

Sample Design Data

This tutorial uses sample design data that is included with the PlanAhead software. The tutorial design
data is located in the following directory:

<ISE _install_Dir>/PlanAhead/testcases/PlanAhead_Tutorial.zip

The installation process extracts the zip file into the directory. You can also extract the zip file into any
write-accessible location to perform the tutorial. The location of the unzipped PlanAhead_Tutorial data is
referred to as the <Install_Dir> throughout this document.

Note: If you are using the location,
<ISE_install_Dir>/PlanAhead/testcases/PlanAhead_Tutorial, you can use the Getting
Started > Open an Example Project links to open the tutorial designs. When you run the tutorial
exercises, the sample design data is modified.

Each time you run through the tutorial a new copy of the original PlanAhead_Tutorial data is required.
This tutorial requires that you run a design through implementation.

This design is intentionally small to allow the tutorial to be run with minimal hardware requirements and to
enable timely completion of the labs. It may not be the best candidate for performance improvement
through floorplanning because typically the best results are seen with the larger devices.

£ XILINX. www.xilinx.com 7
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Xilinx ISE and PlanAhead Software

The PlanAhead software is installed with ISE 12.2 software. Before starting the tutorial, ensure that the
software is operational and the sample design data is installed. For installation instructions and
information, refer to ISE Design Suite 12: Installation, Licensing, and Release Notes:
http://www.xilinx.com/support/documentation/sw_manuals/xilinx12_2/irn.pdf

Access to the Xilinx ISE Placement and Routing software is required. The tutorial results may be different
with other ISE releases.

Xilinx Command Line Tools

To perform this tutorial, you must have access to the Xilinx command line tools, including the following:
NGDBuild, Map, PAR, TRACE and XDL. Previously run ISE results are included and used in the tutorial.
Required Hardware

A minimum of 2 GB or more of RAM is recommended for use with PlanAhead software on larger devices.
For this tutorial, a smaller xc6vIx75t design is used, and the number of Planners open at one time is
limited. 1 GB is sufficient, but it will impact performance.

PlanAhead Software Documentation and Information

For information about the PlanAhead software, see the following documents:
o PlanAhead User Guide (UG632) - Provides detailed information about the PlanAhead software.
http://www.xilinx.com/support/documentation/sw_manuals/xilinx12_2/PlanAhead UserGuide.pdf

e  Floorplanning Methodology Guide (UG633) - Provides floorplanning hints.
http://www.xilinx.com/support/documentation/sw_manuals/xilinx12 2/Floorplanning Methodology Guide.pdf

For additional information about PlanAhead, including video demonstrations that cover the benefits of
using the software and more tutorials, go to http://www.xilinx.com/planahead.

Tutorial Objective

This tutorial takes you through of the various analysis, floorplanning and implementation features of the
PlanAhead software. The exercises cover the following topics:
e Analyze device utilization statistics to target alternate devices and choose the optimal device.

¢ Run Design Rule Checks (DRC) to quickly resolve constraint conflicts that would otherwise cause
implementation errors.

o Use the Netlist, Logic Hierarchy, and Schematic views to explore logic.

e Perform a quick estimation of timing performance to assess design feasibility and identify
potential problem areas.

e View, modify, or create constraints in the design.

e Analyze the design hierarchical connectivity and data flow as well as identify critical logic
connectivity and clock domains.

e Floorplan the timing critical logic to improve timing.

When completing this tutorial, focus on the processes and functionality of the PlanAhead software to
determine how you can take advantage of these features in your designs.

8 www.xilinx.com £ XILINX.
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Tutorial Steps

This tutorial is separated into steps, followed by general instructions and supplementary detailed steps
allowing you to make choices based on your skill level as you progress.

This tutorial introduces the pre-implementation design analysis features of the PlanAhead software.
These features enable early detection of potential design issues, exploration of alternate devices, and
floorplanning.

This tutorial has the following steps:

Step 1: Viewing the Device Resources and Clock Regions
Step 2: Exploring the Logical Netlist Hierarchy

Step 3: Displaying Design Resources Statistics

Step 4: Running Design Rule Checks (DRC)

Step 5: Performing Timing Analysis

Step 6: Modifying the Design Timing Constraints

Step 7: Exploring Logic in the Schematic

Step 8: Implementing the Design

Step 9: Analyzing the Timing Results

Step 10: Highlighting Module Level Placement

Step 11: Exploring Connectivity

Step 12: Using Placement Constraints

Step 13: Viewing Hierarchical Connectivity

Step 14: Using the Search Capability to View Clock Domains
Step 15: Floorplanning Timing Critical Hierarchy

If you need help completing a general instruction, go to the detailed steps below it, or if you are ready,
skip the step-by-step directions and move on to the next general instruction.

£ XILINX. www.xilinx.com 9
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Step 1: Viewing the Device Resources and Clock Regions  Step 1

1-1. Launch the PlanAhead software.
1-1-1. Open the CPU (Synthesized) Project with the top_full Constraint Set active.

. On Windows, select the Xilinx PlanAhead 12 Desktop icon or
click Start > Programs > Xilinx ISE Design Suite 12.2 > PlanAhead > PlanAhead.

) On Linux, cd to the
<Install_Dir>/PlanAhead_Tutorial/Tutorial_Created_Data directory, and
enter planAhead.

The PlanAhead environment opens (Figure 1).

[]

File Tools Window Help

PIanAhéﬁ* t&’!l ™

& XILINX.

Getting Started Documentation

/""W Create New Project
J g

wiall  What's New

I

Mew Project Wizard will guide you through the process of selecting Important information regarding this release of FlanAhead.

design sources and a karget device for a new project,

-i} \ Open Project User Guide
A8\

Open any previously created project. Mare detailed info on Planahead commands, dialogs, and buttans.

PlanaAhead Tutorials

Invaluable for first time users or ta try new features,

[!
f" Open Recent Project F) . Methodology Guides
\ Open one of the most recently used projects, W Further assistance adopting Planahead Flows,
Open Example Project
Open one of the tutorial projects.

Tcl Console ROa

=
=|
s
3—5‘15
X

h‘ype a Tcl comwand here

| Mo Project | o

Figure 1: PlanAhead Getting Started Page
Notice the PlanAhead Getting Started page with links to open or create projects and to view
documentation.

1-1-2. Select File > Open Example Project > CPU (Synthesized)

The PlanAhead environment opens (Figure 2).
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< » Dl || Z Project Summary @
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||
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= 1cl Console | 5 Reports

Post-Synthesis Flaw

Figure 2: PlanAhead Environment

1-1-3. In the PlanAhead main window, ensure that the Constraints constrs_1> top_full.ucf is
active (Figure 3).

Sources 0O a X
Q T = m gt {2 [E
Mame I
- Design Saurces (1)
| B[ EDIF (4)
@ FFrEngine#FFtTop, edf Cihditheadiplanaheaditeste
@ kap.edf (ko) Ciihdithead\planAheaditestc

@ usbEngineO#usbf_top.edf Cihdithead\plansheaditestc
: @ ushEnginel#usbf_top.edf  Cihdithead\plansheaditestc
|- [ Constraints (2
i conskrs_2
-{5@ top_flpn,uck ChhdivheadiplanAheaditestc
i constrs_1 (ackive)

{4 @ top_fullucf Chdithead' planAhead®,

Figure 3: Sources View with Constrs_1

1-1-4. Open the design and constraints by clicking on Netlist Design in the Flow Navigator (Figure 4).

Netlist Design -

Figure 4: Netlist Design button

£ XILINX. www.xilinx.com 11
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1-1-5. The tool will now open the netlist and top_full.ucf as shown (Figure 5).

[€] project_cpu_netlist - Netlist Design - [C:XilindplanA

| Tutorial\Projects\project_cpu_netlisf\project_cpu_netlistppr] - DlanAheXuz_-:- =)
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I = M
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@ runDRC i Nets (1026)
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@ Report Timing

iy, Siack Histogram
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> .
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BRGNP EEL s 3z e
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<
= & Sources™ (3] Metlist | B Physical Constraints | £ Timing Constraints
Properties -0 a =
d L 4
[
‘ '@
% Device x| I Project Summary X 4 b B
Td Console -0 a *
Z INFO: [HD-UCFReader 0] Parsing UCF File : C:\¥ilinx\planAhead\testcases\Planhhead Tutorial\Projects\project_cpu netlist\preject_cpu_netlist.srcsh\constra_liimport -
- INFO: [BD-UCFReader 1] Finished Parsing UCF File : C:\Xilinxz\planAhead\testcases\Plankhead_TutorialiProjects\project_cpu_netlist\project_cpu_netlist.sres\constre
=
) INFO: [ED-LIB 0] Reading timing library C:/Xilinx/planbhead/./parts/xilinx/virtexé/virtexé.lib .
| Q— [ED-LIB 1] Done reading timing library C:/Xilinx/planihead/./parts/xilinx/virtex6/virtex6.lib . I
o =
= .,

4

m

= Td Console | (£ Reports

RAMB18_X1Y18 FIFO18E1 Post-Synthesis Flow

Figure 5: CPU Netlist in Netlist Design

1-1-6.

In the Device view, use Zoom Area to examine various device resources as follows:

Click in the upper left corner of the device, and drag down and to the right. This will draw a Zoom
Area rectangle. Repeat to generate an area small enough to see the device resources (Figure 6).

12
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Figure 6: Zooming into the Device to view CLBs and Logic Gate Sites.

1-1-7. Slowly, move the cursor over the various device resources to view the tooltips, and take note of
the following:
e SLICE coordinates appear in the status bar at the bottom of the PlanAhead main window.
e If the mouse lingers on a site a tooltip shows the same.
e |/O port locations and I/O buffer assignments appear inside 1/0O banks.
e Tall red tiles indicate a RAMB36 site that can also hold two RAMB18s or a FIFO.
e Tall blue tiles indicate sites for two DSP48s.
e Square blue tiles are a CLB containing 2 SLICEs.
1-2. Select any sites and notice that the Site Properties view displays
information about the site.
1-2-1. Select several different types of Sites and view the Site Property information.
1-2-2. Click in the Device view and drag the cursor up and to the left, or press the Ctrl+G keys to Zoom
Fit the Device view to see the whole device..
The Device view shows the clock regions, which you can use to help guide floorplanning. The
Clock Region view lists all of the Clock Regions in the device. The Clock Region Properties view
displays clock region information to indicate potential clock contentions prior to implementation.
Viewing Clock domains is covered later in the tutorial.
1-3. Open the Clock Regions view.
1-3-1. Display a clock region in the Device view as follows:
e Select the Window > Clock Regions command.
e Select one of the clock regions listed in the table.
The clock region is highlighted in the Device view (Figure 7).
£ XILINX. www.xilinx.com 13
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Figure 7: Viewing Clock Region Properties

1-3-2. Click the Properties view to show the Clock Region Properties view. If the properties window is
not visible use the Windows > Properties command.

1-3-3. Click the Statistics tab, and scroll to examine the logic contents. (Shown in the bottom of Figure
7).

1-4. Explore Clock Region resources

1-4-1. In Properties click on the Resources tab to see the locations of the BUFR and IDELAYCTRL sites.

1-4-2. In the Resources list, select one of the BUFRs, and notice it is highlighted in the Device view.

1-4-3. Right-click and select Mark to mark the site.

)

1-4-4. Select the Fit Selection toolbar button i to view the selected objects.

1-4-5. Select the Unmark All toolbar button * to remove the mark.

1-4-6. In the Device view, Zoom Fit to fit the whole device.

1-4-7. In the Clock Region Properties view, click the I/O Banks tab to examine the 1/0 Banks related to
the clock region.

1-4-8. In the Clock Region Properties view, select one of the I/O banks, and notice it is highlighted in the
Device view as well.

1-4-9. Click the /O Planner button. ILCIIC N
Note: The view layout has changed to make it easier for pin planning. The Package view is now
open. The I/O bank is highlighted in both the Device and Package views.

1-4-10. Click the Design Planner button.
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Step 2: Exploring the Logical Netlist Hierarchy

Step 2

2-1.

2-11.
2-1-2,

2-1-3.

2-1-4.

2-1-5.
2-2,

2-21.

Use the Netlist view to explore the design hierarchy.

In the Netlist view, click the Collapse All toolbar button &
Click the expand widget next to cpuEngine to expand the module.

The Netlist should now look similar to the one shown below (Figure 8).

Metlist O

*

< [E]

j:’] top =

| Mets (1026
| Primitives (1530

EI cpuEngine {orlZ00_kop)

[ [ Nets (2215)

[#- [ Primitives (11

- [ cpu_dbg_dat_j (FifcBuffer MO1 cpu d

- [@] cpu_dbg_dat_o (FifoBuffer_MNOZ_cpu_c

- [G@] cpu_dwb_dat_i (FifoEuffer)

cpu_dwb_dat_o (FifoBuffer_cpu_dwb

- [@] cpu_iwb_adr_o (FifoBuffer_MO3_cpu_i

cpu_iwb_dat_i (FifoBuffer MO cpu_in

-[@] cpu_iwb_dat_o (FifoBuffer _MOS_cpu i

- [@] dwib_biu {or1200_wh_bid)

itaby_biu {or 1200 _iwb_bia}

-[@] or1200_cpu {or1200_cpu)

- [@] or1200_dc_top {or1200_dc_top)

- [@] or1200_dmmu_top {or 1200_dmmu_top]

- [@] or1200_du (or1200_du) o

arl 200_ic_kop {orl 200 _ic_kopd

-[@] or1200_imnu_top for 1200 _imnmu_top)

- [G@] or1 200 _pic for 1200_pic)

- [T or1200_pm (or 1200_prm)

- [G] or1 200 _grmern_top l{n:nrlEIJEl_qmem_tn:n_pH
| f

+

+

-

Figure 8: Expanding the Netlist View
Note: There is a Primitives folder in the Netlist view that contains the top-level instances of each
module.

Expand the Primitives folder. These are the instances at the cpuEngine level not in any sub-
module.

Expand the Nets folder. These are the nets inside the module.

B

]

In the Netlist view, click the Collapse All toolbar button.

Select netlist modules and view where the logic resides in the design
hierarchy.

In the Netlist view, expand the usbEngine0 module.

£ XILINX.
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2-2-2. Select the u4 module.
2-2-3. Right-click and select the Show Hierarchy command.

2-2-4. The Hierarchy view opens in the Workspace (Figure 9).
Netlist Design - netlist 1- c - 1/0Planner

Metlist B 0O =

T ]

[ top

- (= Mets (1026)

- [ Primitives (153)

: -[G] cpuEngine {or1200_top)

- [@] FFtEngine (fFtEngines#FFTop)

AL X3

p ]

+]--[T] mgtEngine (gt Top)

- [G@] usbEngine (usbEngine0#usbl_top)
[ Mets (78]

(= Primitives (109)

[G@] dma_out (FiFoBuffer)

[@] u0 {usbf_utmi_if}

[@] ut {usbf_ply

[G@] usbEngineSRARM (rtR.am)

[G@] usb_dma_wh_in {FifoBuffer_ush
[@] usb_in (FifoBuffer_MO1_ush_in)
[@] usb_out (Fif oBuffer_MOZ_ush_o

[+ [T@] usbEngine1 (usbEngine 1#ushf_top)
[+ [T@] wharbEngine (wh_conmax_top)

oL

A

@ Device X | Package x| I Project Summary X @' Hierarchy x 9

b
[

Figure 9: Displaying the Instance Hierarchy View

The Hierarchy view displays the hierarchical relationship of the modules and the relative sizes. The
selected logic module displays in the Hierarchy view, which is useful to visualize the module location and
relative size prior to floorplanning. You can select modules directly from this view for floorplanning. Logic
selected in other views is highlighted in the Hierarchy view.

2-2-5. Select any module in the Hierarchy view, and notice it is selected in the Netlist view as well.

2-2-6. Click the Unselect All main Toolbar button, R or press F12.
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Step 3: Displaying Design Resources Statistics Step 3

The PlanAhead software utilization analysis provides design statistics to help determine the
optimal device for the design. The tool helps the user see how the logic resources are split
between modules. It is easy to explore multiple device types to determine the best overall
utilization and performance estimations.

3-1. View the resource estimates of the entire design.

3-1-1. In the Flow Navigator, select Netlist Design > Resource Estimation, or click the Resource
Estimation toolbar button.
The Resource Estimation opens in the Workspace.

3-1-2. Double click on the Resource Estimation tab to maximize the window. Alternately, right-click on
the Resource Estimation tab and select Maximize from the popup menu. The Resource
Estimation view shows resource utilization per hierarchy (Figure 10).

Note that tabs in the Workspace do not have buttons in the upper right for Maximize and the other
window actions. The window actions are available by right-click menu instead.

= =
== Resource Utilization
Estimated resources are compared with ol TSEFFTE4-3.
raLICE
Avvailable: [ ] 11640
Estimation:  [#-] | 5464 (47% of available) top
~Block R.aM
Byvailable: [ ] 156
Estimation:  [F-] ] 135 (87 of available) top
~DaP
Bvailable: [ | 288
Estimation:  [F- [ 68 (24%: of available) top
—Eigabit Transceiver

Available: [ |12 .
El | _I—I

e x|[{Package x| I Project Summary X |5 Hierarchy X lIEI Resource Estimation | 4 | [E

Figure 10: Resource Estimation View
3-1-3. In the Resource Estimation view, click the expand widget next to Estimation under Block RAM.
You will see that usbEngine0 and usbEnginel are the two largest consumers of Block RAM.
3-1-4. Try expanding some of the other resources.

3-1-5. Select usbEnginel from the Block RAM Estimation section.
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3-1-6. Click the Hierarchy tab.

Note: The usbEnginel is selected in the hierarchy browser as well. Selecting something in one
view selects the object in other views as well.

3-1-7. Click the Close X button _& Hierarehy X i, c|ose the Hierarchy view.

3-1-8. Click the Close X button .2 Resource Estimation x] to close the Resource Estimation view.

3-1-9. Select Layout > Load Layout > PlanAhead Defaults to restore the default window layout.

3-2. Explore the Resources in a more detailed view.

This is another way to see the resources in the part. The tool does not break apart resources by
hierarchy. The view gives some more detailed information.

3-2-1. Select the Physical constraints view from the upper left of the Main Viewing Area.
3-2-2. Click the Physical Constraints tab (Figure 11).

Netlist Design - netlist_1 - constrs 1 | xchvlx75tfi784-3 (active)

Phrysical Conskraints 20O a =
A =

|T__-:| netlisk_1
b IE-ﬂ ROOT

A% Sources L_}I:I Netlim Physical Constra.. L& Timing Conskrainks ]

Figure 11: Physical Constraints View

3-2-3. Select the ROOT design

3-2-4. Select the Pblock Properties view.

3-2-5. Select the Statistics tab, if necessary.

3-2-6. View the Physical Resource Estimates displayed in the Pblock Properties view (Figure 12).
3-2-7. Maximize the Pblock Properties.
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Pblock Properties - O O = Pblock Properties - O g =
¢oBElR* 2 g
(&) ROOT (&) ROCT
- TEMAC_SINGLE 4 [¥] 0 ke
Physical Resource Estimates USR ACCESS 1 0 0
Site Type Available  Reguired % Ut Carry Statistics
LuT 46580 20701 45
FD LD 93120 14981 17 Mumber of carry chains  Lonagest chain
SLIEEL 7460 7301 45 400 cpuEnginefcpu_dba_dat_i/buffer_fifo,Mcoun
SLICEM 4180 1875 45
BECAN a 0 a Clock Report
BUFGCTRL 32 15 500 | Domain (Module) Resource
BUFHCE 72 0 o] DIVZ_OUT{ MGT_USRCLK_SOURCE ) Global
BUFICDQS 36 0 o DIVZ_OUT{ MGT_USRCLE_SOURCE_NO1_txoutdk_dcm1_i ) Global
BUFR. 18 0 ] DIVZ_OUT{ MGT_USRCLK_SOURCE_NO2_txoutck_dcm2_i) Global
CAPTURE 1 0 a DIV2_OUT{ MGT_USRCLK_SOURCE_twoutdk_dcm_i ) Global
CFG_IO_ACCESS 1 0 a adr[2]_GND_376_o_Mux_6_o_BUFG({ usbf rf) Global
DCI = ] 1] cpuClk_BUFGP( top ) Global
DCIRESET 1 0 i} fftClk_BUFGP( top ) Global
DMA PORT 1 i i} phy_dk_pad_0_i_BUFGP( top ) Glabal
DSP48E1 288 100 35 | LS phy_dk_pad_1_i_ BUFGP( top ) Global
EFUSE ISR 1 0 a usbClk_BUFGP{ top ) Global
FRAME_ ECC 1 0 a whbClk_BUFGP{ top ) Global
ERET -z 5 T 10 Statistics
IBUFDS_GTXEL -1 u] a
ICAP 0 0 IOPorts BondedIOs  Utilization
IDELAYCTRL 9 u] a 144 422 34,12 %
ILOGICE] 360 0 a
IODELAYEL 50 ] 0 Primitive Statistics
MMCM_ADY 6 4 67 Primitive type Count E
OLOGICE1 380 u] a LT 21120
PCIE_2_0 1 0 0 FO_LD T
PMVERAM 21 0 0 MUXEX 822
PMVIOE 2 o 0 CARRY 6624
RAMBFIFO36E1 158 128 a3 EMEM 135
=RAMBFIFO36E1 121 MULT 100
>RAME18E1 14 CLK 20
STARTUP 1 0 a 10 141
SYSMOM 1 u] a DMEM 178 e
TEMAC SINGLE 4 0 a i OTHERS 335 -
4 T 3 il = ,
General | Statistics | Instances | Rectangles | Attributes General | Statistics | Instances | Rectangles | Attributes

Figure 12: Viewing Design Resource Statistics

3-2-8. Scroll through the design statistics displayed in the Pblock Properties view.
Note: The Statistics tab shows the device resource utilization for each type of logic element, carry
chain count, longest length, Clock Report, 10 utilization, and Primitive instance and interface net
counts. If this design had any RPMs, the RPM count and maximum size information would be
shown also.

3-2-9. Restore the Pblock Properties.

£ XILINX. www.xilinx.com 19



PlanAhead Software Tutorial Design Analysis and Floorplanning for Performance

Step 4: Running Design Rule Checks (DRC) Step 4

Xilinx recommends running the Design Rule Checker before implementation.
4-1. Run the Design Rule Checker (DRC).
4-1-1. Select Tools > Run DRC.

The Run DRC dialog box appears (Figure 13).

(3 Run DRC

Resulks Mame:; | resulks_1 |

Qukput File: | | E]

Rules to Check: 49 af 49

S — e

= Al Rules (450
-- Floorplan (5
w0 Clock (4)

- Bank (15)

@M DCI(2)

i CIKBUF (1)

IOB (&)

DSP4E (5

RAMELE (1)

- Metlist (5

o

L

o

o

o

[ Select Al H Clear Al ]

[ ] 4 l [ Cancel

Figure 13: Running DRC

4-1-2. Click OK to run all rule checks.

The DRC Results view opens and indicates that there are several DSP48 warnings (Figure 14).

DRC Results - results_1 (231 violations) — 0O o X
a =1
Mame Severity  Details
= || Al Violations (231) A
= E!--E_j DSP48 (231) =
=@ DSP output pipelining (DPOF)

E ) DPOP #1 | |psP Mmult_xi[31]_yi[31]_MuLt 2_OUTZ output is not pipelined. Pipelining DSP48 ouput will improve performance. Both multiplierjadder...
@ DPOP #2 Warning  DSP Mmult_xi[31]_vi[31]_Mult_2_OUT1 output is not pipelined. Pipelining DSP48 ouput will improve performance. Both multiplier fadder. ..
DPOP #3 Warning  DSP Mmult_xi[31]_vi[31]_Mult_2_OUT output is not pipelined. Pipelining DSP48 ouput will improve performance. Both multiplier fadder ...

DPOP #4 Warning  DSP Mmult_n0027 output is not pipelined. Pipelining DSP4& ouput will improve performance. Both multiplier fadder output can be pipelined. ™

-([) DPOP #5 Warning  DSP Mmult_n0027 output is not pipelined. Pipelining DSP48 ouput will improve performance. Both multiplier fadder output can be pipelined. =]

| @ results_1 (231 violations) x| 4 E

Figure 14: Design Rule Violations Window

Errors, warnings and information messages appear in the DRC Results window. Errors are
indicated by a red icon. Warnings are indicated by an orange icon. Information messages are
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indicated by a yellow icon. Even if the DRCs issue an Error, implementation may complete
successfully.

4-1-3. In the DRC Results view, click the DPOP #1 Warning.
The Violation Properties view opens and describes the violation.

4-1-4. In the Violations Properties view, click Mmult_xi[31]_yi[31]_MuLt_2_ouT2 (Figure 15).

Wiolation Properties - O o =
3k | &
() DPOP #1

DEP Mwnalt x3i[317 wil[317 Mult 2 0O0TZ output is not
pipelined. Pipelining D3P48 ouput will improwe

performance. Both multiplier/adder output can be
pipelined.

< >
General | Details
Figure 15: Violations Properties Window

4-1-5. Select the Netlist view.

Notice that Mmult_xi[31]_yi[31]_MuLt_2_0UT2 is selected (Figure 16).

Metlist - O
D [sal -
= %l|E
— or1200_rult_mac {orl 200_mnulk_mac) #

B (5 Nets (1395)
£h- [ Primibives (1212)

*

]

[}

[=h- [G] or1200_grmulkp2_32x32 (or1200_gmultp?_32x32)

-1 Mets (370)

=1 [ Primitives (40
o i Mmult_[31]_yi[31]_MuLk_2_OUT (DSP45E 1)
o i Mmult_d[31]_yi[31]_MuLk_2_OUT1 (DSP48E1)
Sl _xi[31]_wil31]_Mult_Z_OUTZ (DSP48E1)
- i Mmult_[31]_yi[31]_MuLk_2_OUT3 (DSP45E1 )
o i Mmult_d[31]_vi[31]_MuLt_2_0UT4_0 (FDR)
G Ml i3] 2T MOl e ? 0T 1 (DR e

5] Netlist Physical Constrainks | £ Timing Conskrainks

Figure 16: Instance in Netlist View

4-1-6. In the DRC Results view, scroll down the list of violations.
4-1-7. Close the DRC Results view by clicking the Close X button in the tab.
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Step 5: Performing Timing Analysis Step 5

To determine the feasibility of the design’s timing constraints, perform an early static timing
estimation, including estimated route delays. These timing numbers are estimates of what will
happen in the FPGA. The implementation step is the only way to get sign-off timing numbers.
That information only shows up when importing a run. Report timing and the slack histogram do
not show sign-off timing numbers.

5-1. Analyze timing end points in the Slack Histogram.

The tool will bin the end points based on slack and present a histogram. It is possible to visualize
how many end points are tight on timing versus those that have a margin.

5-1-1. Select Tools > Slack Histogram.
5-1-2. Change the Number of bins to 20.

The Generate Slack Histogram for Endpoints dialog box should look like the one in Figure 17.

@8 Generate Slack Histogram for Endpoints

Histogram name: | results_1
Qptions | Timer Settings

Endpoint Scope

Delay type:  max -

Clock name: E]
Group name: E]
Slack Range

Greater than: Use default
Less than: Use default
Bin Display

Mumber of bins: 0%
Significant digits: ]

Command: |create_slack_histogram -delay_tvpe max -num_bins 20 -si

[ Ok ] [ Cancel

Figure 17: The Generate Slack Histogram for Endpoints Dialog Box

5-1-3. Click the Timer Settings tab.
5-1-4. Inspect the settings.

22 www.xilinx.com £ XILINX.



PlanAhead Software Tutorial

Design Analysis and Floorplanning for Performance

Note: The Timer Settings tab lets you change how the tool accounts for route delay. The timer
can estimate route delay or assume there is no interconnect routing delay.

5-1-5. Click OK.

A histogram will display showing binned end points (Figure 18).

& Device x| I Project Summary < | [l Histogram -

o Endpoint Setup Slacks (ns)
@ 0 5 10 15 20 25
ny 000
' 8598
ﬁ 8000
4
1£| & 7000
=%
|8
w5000
-
S
T
W 5000
-E 4559
Z 4000 3963 ALT8
3000
2000 1732
1000
750
434 3561 . 148
] -- 6 24 15 _84 46
1d Marne Slack. Type Group Carner Source Clack Destinatio...
inputpin 1 FFtEngineffrt. .. -0.525 Fin T5_FFeclk ... TS_FReClkiri... A
inputpin 2 FFtEnginesFft. .. -0.525 Pin TS_Ffelk iri... TS_FReClk iri... =
inpukpin 3 FFtEngineffrt. .. -0.525 Fin TS_FFeClk ... TS_FFRClk dri. ..
inpukpin 4 FFtEnginefrt. .. -0.525 Fin TS_FFeClk (ric.. TS_FFRCIk (i, b
inputpin S FFEngineFrt. .. -0.5%25 Pin TS Ffeclke ... TS FRRClkiri... @
results_1 4 - B

Figure 18: Slack Histogram

Notice the failing end points are displayed in the red bin on the left side of the slack 0 column
separator. These end points are expected to have timing problems.

5-1-6. Click on various bins.

Note: The end points in the lower view filter as the bins are selected. The slack range is also

updated.

5-1-7. Select the left most bin, which is the bin with endpoints expected to fail timing.

5-1-8. Inspect the end points.

Note: Most of the timing end points are Block RAMs in the fttEngine block.

5-1-9. Select an instance from the filtered histogram report. It cross selects in the netlist view.

5-1-10. Click the Close X button to close the histogram 'L Histogram - results_1 |
5-2. Run Timing Analysis and Analyze the initial results and information in the

Timing Results view.

5-2-1. Select Tools > Report Timing.
The Report Timing dialog box opens (Figure 19) to the Targets tab, which enables you to specify

timing start and end points.

£ XILINX.
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(8 Report Timing X

Results Mame: | resulks_1 |

Targets | Options | Advanced | Timer Settings

Start Paints

Fram: | | E

Through Paink Groups

[Rsiral -]
1. Thraugh: | | E] I:I

Mare Fewer

End Points

Toi | s [issiral_~]

Command: |repurt_timing -delay_type max -path_tvpe full_clock_expanded -|

[ ok |[ Cancel ]

Figure 19: Running Timing Analysis.
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5-2-2. Select the Options tab (Figure 20).
rE Report Timing g i - @1

Results Mame: |results_1

Targets: Options | Advanced | Timer Settings

Report
Path delay type: max -

Path report format: |full_dod:_expanded -

[7] Do not report unconstrained paths

|
Path Limits
Mumber of paths per group: 3D| =
Mumber of paths per endpoint: 1F
Limit paths to group: E]
Path Display

Display paths with slack greater than:
Display paths with slack less than:

-

Significant digits: 3=

Sortpathsby:  slack -

Command: |report_timing -delay_type max -path_type ful _dodk_expanded

Ok l I Cancel

Figure 20: Report Timing Options Tab

5-2-3. In the Number of paths per group field, type 30.
5-2-4. Click the Advanced and Timer Settings and inspect the tabs. Do not change anything.
5-2-5. Click OK to run analysis.

The Timing Results view opens (Figure 21).

Timing Results - Repart Timing - resulks_1(30 paths) — o X
A | Wame Type Slachk- 1 Fram To
,LZE (=1 Constrained Paths (300 ~
ety Path 1 Sebup -0.525 FFEngine/FFtInstfarnd1 transFormLoop[0]. ck/Mmult_n0027/P[13] FFtEngine FFtInstfarnd] ftransformLoop[0].ctjMadd_xReqg[15]_uReg[15]_add_4_OUTI1fA[0]
LET:J Path 2 Setup -0,525 FftEngineffftInstfarnd1transformLaop[0]. ctfMmult_n0027fP[28] FitEngine FftInst/arndl jtransformLoop[0].ct/Madd_xReg[15]_uReg[15]_add_4_oUT1fal10]
Ed Path 3 Setup -0,525 fFtEngineffftInstfarnd1/transformLoop[0]. cefMmult_no027fP[22] FitEngine fftinst/arndl jtransformLoop[0].ct/Madd_xRea[15]_uReg[15]_add_4_ouUT1/al11]
:FJ Path 4 Sebup -0.525 FFtEngine/FFtInstfarnd1 ftransFormLoop[0]. ckMmult_n0027/P[30] FFtEngine FFtInstfarnd] feransformloop[0].ctiMadd_xReqg[15]_uReg[15]_add_4_OUT1fA[1Z]
;% Paths Setup -0,525 FFtEngineffftInstfarnd1transformLaop[0]. ctfMmulk_n0027fP[31] FFtEngine FftInst/arndl jtransformLoop[0].ct/Madd_xReg[15]_uReg[15]_add_4_<UT1/A[13] »
AP b=
&1 Report Timing - results_1{30 paths) 4 5

& DRC Results . (3 Timing Results

Figure 21: Analyzing Timing Analysis Results
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5-2-6.
5-2-7.

5-2-8.

5-2-9.

The list of paths display in the report. The report shows Path Type, Slack, Source, Destination,
Total Delay, Logic Delay, Net Delay Percentage, Stages of logic, start clock, and destination
clock. Failing paths appear in red.

Maximize the Timing Results view.
Scroll down the list of paths.
Note: The From and To values are in one of the fftEngine modules.

Click the To column header twice to sort the list by Source.The report is now reverse sorted by
To column values.

Note: You can sort all of the table style views in the PlanAhead software in the same way.
To perform a reverse sort, click the column header again.
To perform a secondary sort, press the Ctrl key and select another column header.

Restore the Timing Results view.

5-2-10. Close the Timing Results view.
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Step 6:Modifying or Creating Timing Constraints Step 6

PlanAhead enables constraint creation and modification in several ways. You could edit the UCF
file directly in the text editor by double-clicking it in the Sources view or you could use the GUI
UCEF interface, as described in this step.

6-1. Modify the Timing Constraints to reduce delay on fftEngine.
6-1-1. Select the Timing Constraints view tab next to the Netlist view.

6-1-2. Expand the CIk period >Ttimespec period folders.

6-1-3. Select the TIMESPEC_TS_fftClk (Figure 22).

0,
X

Tirnirg Conskrainks — O
A = =%
=-Clk period (PERIOD) (6 A
'J;_--Basic period (0}
=-Timespec period (&)
>,@, TIMESPEC TS_cpuClk = PERICOD "cpuClk” 13 ns;
{4, TIMESPEC TS _wbClk = PERIOD "wh(Clk" 9 ns;
-, TIMESPEC TS _usbClk = PERIOD "ushClk" 5.25 ns;
>,@, TIMESPEC TS_phy_clk_pad_0_i = PERIOD "phy_clk_pad_0_i" 11 ns;
>,@, TIMESPEC TS_phy_clk_pad_1_i = PERIOD "phy_clk_pad_1_i" 11 ns;
W T1MESPEC T5_FrtClk = PERIOD "FRECIK" 7 nis;
+-Derived period (0}
+-Pad-clk offset (OFFSET) (00
F-Path delay (FROM-TiON (2)
+-Time groups (5]
}-False path (TIS) (00
- C3FF chin delay (1) i
& Sources | 57 Metlisk Physical Constraints~ 52, Timing Constraints

JF-F 5

I oy

il

Figure 22: Selecting Timing Constraints to review Values

6-1-4. In the Timing Constarint Properties view, change the Period field value from 7 to 8. (Figure 23)
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Conskraint Properties - O o
*oBE R
£ TS FRECIk

ICF: TIMESPEC T5_ffRClk = PERIOD "FFECIK" 7 ns;

Source:  Ciiline_installiplandheaditestcases\Planahead _TutorialProjectsiproject_cpu_ne

Timespec name: | T5_fftclk | —
Period Specification 3
Period: E lns = |

[ Duty Cycle: | | [~ =

[ [ Apply ][ [ Cancel ]

Figure 23: Modifying a Period timing constraint

6-1-5. Click Apply to accept the changes

Timing Canskrainks

L e QA X =75
6-1-6. In the Timing Constraints view, turn off the Group by type button
the design timing constraints in a list instead by category (Figure 24).

to view all

oy
#

Timing Constraints - [
Q== "G

£ TIMESPEC T5_cpuClk = PERIOD “cpuclk™ 13 ns;

£ TIMESPEC T5_wbClk = PERIOD “whClk™ 9 ns;

£ TIMESPEC T5_usbClk = PERIOD "usbClk™ 5.25 ns;

8 TIMESPEC T5_phy_dk_pad_0_j = PERIOD "phy_dk_pad_0_i" 11 ns;

8 TIMESPEC T5_phy_dk_pad_1_i = PERIOD "phy_dk_pad_1_i" 11 ns;

#, TIMESPEC TS_fftClk = PERIOD "fRtClk” 8 ns;

£ NET "cpucCl™ THM_NET = "cpuclk™;

£ NET "whClk™ TMM_NET = "whlk™

£ NET "usbClk™ THM_NET = "usbClk™;

£ NET "phy_clk_pad_0_i" TNM_MNET = "phy_dk_pad_0_i";

5 MET "phy_clk_pad_1_i" TNM_NET = "phy_dk_pad_1_i%

£ NET "FRCIK™ TNM_MET = "FReClk™;

£ NET "cpuEnginefor 1200_cpu/for 1200_alu/= TPTHRU = "GRP_ALL_DATACUTS

£, MET "cpuEnginefor 1200 _cpu/for 1200_lsu/*" TFTHRL = "GRP_LSU";

£, TIMESPEC TS_ALU_MCP = FROM "cpuClk”™ THRU "GRP_ALU_DATAOUT" TO "cpuClk™ T5_cputlk * 2;
&, TIMESPEC TS_LSU_MCP = FROM “"cpuClk”™ THRU "GRP_LSU™ TO “puClk™ T5_cpuClk * 2;

& Sources l_ 31 Metlist l_ Physical Constrainth_ 2, Timing Constraints
Figure 24: Viewing a List of all Timing Constraints Defined

Note: To remove timing constraints from the design, select the constraint, right-click and select
the Delete popup command.
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6-2.

6-2-1.

6-2-2.
6-2-3.

6-3-1.

6-3-2.
6-3-3.

Create a new Timing Constraint.

Click the New Timing Constraint button '{j to open the New Timing Constraint dialog box (Figure
25).

@8 New Timing Constraint

Conskraint Types Basic period

G Timespec period Clock net: ||:|:|uCIk - |

& Derived period Period Specification

& Input pad to clk offset

& Clk ko oukput pad offsek Period: |III | |ns - |
£ Path delay (FROM-TO)

£ Basic group (THM) [ Duty Cycle: | |

£ Mulki group (TIMEGRF)

{5 Object False path [ ] Input jitter: | | | |
& Group False path

& Feedback.

ok [ Cancel

Figure 25: New Timing Constraint Dialog Box

Explore some of the Constraint Types.
Click Cancel to close the New Timing Constraint dialog box.
Rerun Timing Analysis with the new PERIOD constraint value

In the Flow Navigator, select Report Timing again to rerun timing analysis with the new PERIOD
value.

Hit OK to launch the run.

When the Timing Results view appears, select the Path 1 in the list.
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6-3-4. Maximize the Path Proprties view (Figure 26) using the Mazimize button o

Path Propetties O X
*PHE RIS
= Path 1
-l Summary -~
|_Name = Path 1
Slack, -0.496
Source «J usbEnginedusb_dma_wb_infbuffer_fifofMram_fifo_ram/DOE0C[14]
Destination [ usbEnginenfudffunct_adr_0fCE
Requirement 5.215
Delay 5,710
Source Clock, T5_usbClk ( rising at 0.000ns)

Destination Clack  TS_ushClk  rising &k 5,250ns)
Source Clock Path

|_ Delay Tvpe Delay Cumulative Location Logical Resource
0,000 0,000 [E AH11 [ usbClk
net (Fo=0) 0,000 0.000 & ushClk_BUFGR)T
[E AH11 [ usblk_BUFGP/IBUFGT
IBLUFG 0,794 0.794 [ AH11 <1 usbClk_BUFERIEUFSO
net (Fo=1) 1,609 2,403 i ushClk_BUFGRIBUFS 2 BUFG
[ usbCllk_BUFGP/BIUFG/T
BUFG 0.092 2.4595 «d usbClk_BIUFGP/BUFG/O
net (fo=1570) 1.609 4,104 it usbEngineOfusb_dma_wb_infbuffer_Fifo/clk_i
[ usbEnginedfush_dma_whb_infbuffer_FifofMram_Fif
Total 4,104 4.104
= Data Path
|_ Delay Type Delay Cumulative Location Logical Resource
RAMBIEEL Z2.073 Z2.073 7 usbEngine0fusb_dma_wb_infbuffer_Fifo Mram_Fif
net (Fo=40) 1.609 3.682 it usbEngineOfuSwb_addr_i[14]
[» usbEnginelfuS/state_rf_we_dijI1
LUT4 0,068 3,750 J usbEngine0fus/state_rf_we_dijO
net (fo=17) 0.801 4,551 it usbEngine0ud e
[ usbEnginedfudfadr[6]_we_AND_2411_o11/10
LUTS 0.068 4.619 « usbEngine0judfadr[6]_we_AMD_Z411_ol1j0
net (Fo=41 0,371 4,990 it usbEngineO)ud M 1
[ usbEnaine0fud/adr[6]_we_AND_ 2414 0l/13
LUT 0.065 5,058 «d usbEngine0fusfadr[6]_we_AND_2414_ol/0
net (Fo=71 0.375 5.433 it usbEngine0fudadr[5]_we_AND_2414 o
[ usbEnginedfudffunct_adr_0CE
FORE 0.277 5.710 [ill usbEngined us/funct_adr_0
Total 5.710 5.710
Logic: 2.554
MNet: 3,156
=l Destination Clock Path
|_ Delay Tvpe Delay Cumulative Lacation Logical Resource
0,000 0,000 [E AH11 [ ushClk
net (Fo=0) 0,000 0.000 & ushClk_BUFGP|T
[E] AH11 [ ushilk_BUFGP/IBUFGT 3
—a—— - ——a = s T awaaa el [l e -]
< >

General | Report | Instances | Ophions

Figure 26: Viewing the Path Properties
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The tool shows the path for the Source Clock, the Destination Clock, as well as the critical logic.
All of the logic objects in the path and their associated delays are shown the Path Properties
report. When you click the links in the report, the logic objects are selected in other views.

6-3-5. In the Path Properties view, select the Restore button ‘&' to return the view to the original
location.
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Step 7:Exploring Logic in the Schematic Step 7

To explore logic in the Schematic view, you can experiment with the schematic commands for
traversing and expanding logic. For example, you can selectively remove logic from the
schematic and traverse the logic modules.

7-1. View timing paths in the schematic.
7-1-1. Select Path 1 in the Timing Results view.
7-1-2. Right-click and select Schematic.
7-1-3. Click Unselect All \]\ or press F12.
Notice that the path logic is shown in the Schematic view (Figure 27).
] ~
dma wh_In =sae
uu‘l’el:;lj.i‘u
L= Mam Fa_=am
e
it . s L
={DIrA DR DETERR|— =z o we di adrfg] wa AHD_2aia ol =
Tweroen vosoomppoeznn bt e sl T o e wl TREERSNST G0 1
—EHBWREN DORA DO [ iz 1 = 4 T
—IHJECTDAMERFR  DOPBOOR[L = = = ol iz —Ir
A = T
@ EEEE:nsrmu SBTERR— LUTS o
e
! EBWEW“I‘?.C\MB:&EI
e
— \rehEngInaW.=t_Lap
b
< > @
& Device | I, Project Summary > | 2 Schematic (2) q4 B
Figure 27: Viewing Timing Path Logic in the Schematic
Notice that the levels of hierarchy are drawn with concentric rectangles. It is very easy to identify
the logic modules associated with critical path logic.
7-1-4. Close the Schematic view by clicking the Close X button in the Schematic tab.
7-1-5. Press the Shift keys and select all of the paths in the Timing Results view that have a From value
beginning with usbEnginel/...
7-1-6. Right-click and select Schematic.
All of the logic associated with each selected path displays and is selected in the Schematic view
(Figure 28).
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\“";. 3 S
[ [
I :
el

.........

'X -
D i

x w

< 3O

i@ Device | B Project Summary > | 2 Schematic x| 4 ¢ @

Figure 28: Viewing Multiple Timing Paths in the Schematic

7-1-7. In the Netlist view, click the Collapse All toolbar button & .

7-1-8. With the group of paths still selected and the cursor in the Schematic view, right-click and select
Select Primitive Parents.

The three modules with the path logic are highlighted in the Netlist view.
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7-2.
7-21.
7-2-2.

7-2-3.
7-2-4.

7-2-5.

7-2-6.

7-2-7.

Inspect where the critical hierarchy is in the design hierarchy.
Select the Show Hierarchy popup menu command.
Use Zoom Area on the left side around usbEngine0 to see the critical hierarchies.

Hint: To activate the Zoom Area mouse stroke, move the cursor to be just outside the top left
corner of the driver. Hold down the left mouse button and drag the mouse to the bottom right
corner of the driver. Release the mouse. Repeat as needed to see the three modules with the

path logic highlighted in the Hierarchy view (Figure 29).

* ;
< I | 3 6

@ Device x| K Project Summary < | %2 Schematic % | i Hierarchy < 4 @

bRl X
|

Figure 29: Viewing Selected Logic in the Hierarchy View

In the Hierarchy tab, click Close X to close the view.

Use the Zoom Area mouse stroke to zoom in on the single instance inside the highlighted module
on the left in the Schematic view

Select the RAMB36E1.

Click the Collapse Outside button &

Click the Unselect All button k or press F12. (Figure 30).
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4

ushEngined

usb_dma_wb_in

hram_fifo_ram
O0RARDADDR[15:0]

=SDORBWRADDR[15:0]
CASCADEINA
CASCADEIND
CLEARDCLE
CLEBWRCLE

OADI[3 0] CASCADEOUTA)
DIBDI[:0] cAasCADEOUTR

—0IPADIPE:0] DBITERR
—DIPBOIPE:O] DOADDE:0]
—ENARDEN DOBOOE:0]
—ENBWREN DOPADOPE:D]

INJECTORITERR DOPBODOP[3:0]
INJECTSRITERR ECCPARITY [7:0]
REGCEAREGCEDADDREC C[3:0]
REGCER SBITERR
— R STRAWAR STR.AW
R STR.AhiB
RSTREGARSTREG
RSTREGH

EAf2:0]

—hEBUEL 0]

RAMBZEE"

FifoBuffer_usb_dma_wb_in

usbEngine0&usbf top

e Device = | B, Project summary ¥ | 2] Schematic =

Figure 30: Critical Path Source

> @
40 B

7-2-8. Double-click the ADDRARDADDR[15:0] pin and notice that the logic connected to it is expanded

(Figure 31).
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S i g e

7-2-9.

7-2-10.

7-2-11.

7-2-12.
7-2-13.

/ ~
usb_dma_wb_in
b b_dma_uk
buffer fifo
k3 wr_addr_0 i
bz —[ hiam_fifo_ram
2 e =
Lty —1E ol —yeooREWRADORMS
—o —CASCADEIMA
= —ASCADEIME
FORE —oLRARDCLA
—{CLREW RCLA
wr_addr 1 T o] CASCADEQUTH [
e =R Or CASCADEOUTE [
e i —eesoeng CHTERR|
o g —{oir g oier ey Do DO o [
—= —{EnsROEH Do Do o [
FORE —{EnEwREH DOPA DOFTLE [
et —{MIECTOEMERR DORADOFLE =
= —MIECTSEMERR  ECCRARMVTR [=
e —{REGCEAREGCE  ROADORECCEN [
@& —oE ol freccee SHETERR|-
- —{RETRA WARSTRA W
—= —{FsTRaWE
—R5T! T
wr_addr 32 W
e = EAWETR
—1oE :
a RAWBIGE]
—o
=
FORE
wr_addr_4
—pc
—1cE
ol
—o
—=
FORE
wr_addr 5 w
———
< 2@
& Device = | &, Project Surmmary 3 | ¥2] Schematic = 4 B

Figure 31: Interactively Expanding Logic in the Schematic View

Double-click newly expanded top instance wr_addr_0. This adds the logic to which it connects
to the schematic.

In the Schematic view, select the Previous schematic button "J.

You can use the Previous schematic and Next schematic toolbar buttons to browse the various
views displayed in the Schematic view. This enables you to toggle the various levels of schematic
expansion.

Note: The Edit > Undo command is not available while interactively expanding the schematic
logic.

Select the smaller buffer_fifo module hierarchical rectangle containing the RAMB36E1
instance.

w
In the Schematic view, click the Expand Inside button i,

Zoom Fit in the schematic (Figure 32).
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7-2-14.

7-2-15.

7-2-16.
7-217.

5

I

Rera

A
i

AE
" A

il 'ﬂ‘%

00

/X &

bl

Pt

o 1]

< » @D

@ Device = | I, Project Summary = | %2 Schematic = 4 B

ﬂﬂl

Figure 32: Expanding Logic Inside of Schematic Modules.

[
Click the Select Area toolbar button ' and draw a rectangle around some of the logic in the
Schematic view.

Click the Remove selected elements from schematic toolbar button X . Notice that some logic is
no longer displayed.

Click the Close X button )i LR B to close the Schematic view.
In the Netlist view, click the Collapse All button = .

Note: This tutorial covers only a subset of the Schematic view commands and options for
traversing the logic.
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Step 8:Implementing the Design

Step 8

8-1. Review the Implementation tools actions on the design.

8-1-1. If the Sources view is hidden from view, select Window > Sources to display it.

8-1-2. In the Sources view, click Expand All " to see all source files (Figure 33).

=]

Project Manager

Sources R OO *
™y o i %

Q= weEE

Marne Location

[=-[= Design Sources (1)

| E-[=EDIF (4)

{ @ FREngine#FFtTop, edf
_ﬁo top.edf (kop)

@ usbEnginen#usbf_top.edf

C:hxilinx 12, 14156 _DS\Planaheaditestcas
C:hxilinx 12, 14156 _DS\Planaheaditestcas
C:hxiline 12, 1415E_DS\Plansheaditestcas

i ‘o lfi@ usbEngine 1 #usbf_top.edf  Cixiline| 12, 1415E_D5\Planaheaditestcas
== Constrainks (2]
E‘r-_ﬂ conskrs_2
: ‘4@ kop_Flpn.uck
[ i constrs_1 (active)
‘4@ top_fulluck

C:hxiline 12, 1415E_DS\Planasheaditestcas

CXilink', 12,14 I1SE_DSPlanAheadt

¢ L 3|=
Figure 33: Expanded Sources View

When running the implementation tools, PlanAhead uses the active constraint file by default.
Make sure that consts_1 using top_full.ucf is active.

8-1-3. In the Flow Navigator, click the Implement button to start implementation (Figure 34).

8-1-4. Hit Save in the Save Project dialog. fftClk changed from 7ns to 8ns.

>

Implement

Figure 34: Start Implementation.

This launches the ISE Place and Route tools; specifically NGDBuild, Map, PAR, Trace, and XDL.
The process will take about 60 minutes on a fast machine.
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Leave the tool alone while implementation runs. The status bar in the upper right reflects the

progress (Figure 35).

Implementing (M&F) 20% |

Figure 35: Implementation Bar

When implementation finishes, the tool will show an Implementation Completed dialog box

(Figure 36).

Implementation Completed

Mexk

(%) Open Implemented Design
() Generate Bitstream

() Wiew Reports

[]Dan't shaw this dialog again

\ll‘) Implementation successfully completed,

3

[ ook [ Cancel

Figure 36: Implementation Completed

][ Cancel ]‘

8-1-5. Click the Open Implemented Design radio button.
8-1-6. Click OK.

8-1-7. If prompted, click Yes to close the open Netlist Design prior to opening the Implemented Design.

The tool reads the place and route files to show where each instance was placed and what

trace is reporting for timing (Figure 37).
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File Edit Wiew Flow Tools Window Select Layout Help
FEEMOXH TR SGBEPEREW OFEG ERE Implemented
Desig Design Planner 0 Planne =
Netlist -0 g % A
= HE
(] top
) Mets (1025)
| Primitives (153)
[] cpuEngine {0r1200_top)
@] FFERgine (FFERgine £t Top)
] mgtEngine (gt Top)
[T] usbEngined (usbEngine0#usbf_top)
[G] usbEnginel (usbEnginel#usbf_top)
3] whArbEngine (b _cormas top)
5 Netlist Physicsl Constraints | (3 Timing Constraints
Metlist Properties A P
S Lanlg
| 50 top
~
Priritive Statistics
Primitive type | Count
Lt 21120
FO_LD 14981 v
s — @l | [ 59
> @ Device * | X Project Summary X 4@
Tirning Results - Report Timing - resulks_3{30 paths) - Oa x
| Mame Type | Slack From Ta TotalDelay | Logic Delay
ho ! lacke & I Del I
|| =+ Canstrained Paths (240) ~
|| @ TS_ushChk = PERIOD TIMEGRP "UshClk" 5,25 ns HIGH 50%, (30)
= P Path1 Setup -0.621 usbEngine1 fush_dma_wb_injbuffer_FifoiMram_fifa_ram  usbEnginelfudfint_src_re 5644 2.40
D§ @ Pathz Setup -0,570 usbEngined/resume_req_r usbEngine0ush_infbuffer_Ffifo/rd_addr_tmp_9 5779 0.72
& Path3 Setup -0,5710 usbEngineljresume_req_r usbEnginelfusb_infbuffer_fifo/rd_addr_tmp_g& 5773 0.72
s & Path4 Setup -0,542 usbEngine1 fusb_dma_wb_infbuffer_fifo/Mram_fifa_ram  usbEnginel{u4/int_src_re 5.565 2.21
v # Paths Setup -0.513 usbEngine0jush_dma_wb_injbuffer_fifo/Mram_fifo_ram  usbEngine0/usSjwh_data_o_17 5612 2,14/
< | =]
& TRCE - impl_1(240 paths) q4pE
5% Reports [ Compilation Log o
Post-Synithesis Flow

Figure 37: The Implemented Design

8-1-8. Click the Compilation Messages title bar to display the Compilation Messages view.

8-1-9. If needed, click the Expand widget by Place and Route to see the messages generated at this

8-

step (Figure 38).

Compilation Messages — 0O a x
C'\ ! PhysDesignRules: 367 - The signal <GTPRESET_IM_IBUF > is incomplete. The signal does not drive any load pins in the design. -
| -0 Place & Route (par) ( ings, 1info message)
'f' () Timing: 3386 - Intersecting Constraints found and resolved. For more information, see the TSI report. Please consult the Xilinx Command Line Tools User Guide for information on generat
= ! Par: 288 - The signal GTPRESET_IN_IBUF has no load. PAR wil not attempt to route this signal.
@ ) Par: 468 - Your design did not meet timing. The following are some suggestions to assist you to meet timing in your design.Review the timing report using Timing Analyzer (In ISE select P

- | ParHelpers: 361 - There are 1 loadless signals in this design. This design will cause Bitgen to issue DRC warnings.
@ 2ar: 283 - There are 1 loadless signals in this design. This design will cause Bitgen to issue DRC warnings. -
el 4 [ e — ] 3
5 Td Console | B Compilation Log | Compilation Messages | |2 Reports | (% Design Runs

Figure 38: Compilation Messages

Note: The Compilation Messages view collects all information, warning, and error messages
generated by the implementation tools. Click the Blue Circle button to hide Information messages.
Click the Yellow Circle button to hide Warnings.

1-10. Click the Reports view tab to display the Reports view (Figure 39).
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Reporks

Marne
= Translate (ngdbuild)

- 4 MEDBuild Repart
=-Map {map]
- [ 2 MRP Report
- [ 2 MAP Report
- [ Physical Synthesis Report
=I-Place & Route (par)
-2 Pad Report
- [ PAR. Report
-5 Unroutes Repaort
=I3tatic Timing Report (troe)

----- [Z) Trace Repart
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Figure 39: Viewing ISE Report files

8-1-11. Double-click on any one of the reports to view the report.

8-1-12. Close the report file.

Size

0 Compilation Messages

JKE
324 KB
KB

157 KB
17 KB
0KE

13 KB
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Step 9:Analyzing the Timing Results Step 9

You can analyze timing results from implementation to drive the floorplanning effort. You can
use the path sorting and selection techniques available in the Timing Results view with imported
TRACE report data.

9-1. Explore the Implementation timing results.
9-1-1. Double-click the top title bar labeled Implemented Design — impl_1 to maximize the work area.
9-1-2. In the Timing Results view, select Path 1 (Figure 22).
9-1-3. Right-click and select the Mark popup command.
Timing Results - Report Timing - results_3(30 paths) -0 a x
A Mame Typs | Slack ! From To TotalDelay  LogicDelay  NetDelay Logic %  Nst% = Stages Source Clock | Destination Clock
X | B Constrained Paths (240) A~
| B T5_usbClk = PERIOD TIMEGRP "ushClk' 5.25 ns HIGH 50%; (30}
I‘_f = Setup bEngined fusb_dma_wb_in/buffer_fifo/... |usbEngined judfint_src_re | ] ] el ] ] Slushelk BUFeR fushcl BUFGR
= =% Pathz Setup usbEngine0,usb_infbuffer_fifofrd_addr_trp_3 5779 0723 5.056 12.5 £87.5 3 ushClk_BUFGP usbClle_BLUFGP
_‘;’J = Path3 Setup -0.570 usbEnginedfresume _req_r usbEngine0usb_injbuffer_fifojrd_addr_tmp_5 5.779 0.723 5.056 12.5 87.5 3 ushClk_BUFGP usbClk_BLUFGP
& Path4 Setup -0.542 usbEngine 1 fusb_dma_wb_in/buffer_fifo/... usbEnginel/udfint_src_re 5.565 2.214 3.351 39.5 60.2 4 ushClk_BUFGP usbClk_BLFGP
@ @ PathS  Setup  -0.513 usbEnginefusb_dma_wb_in/buffer_fifo/... usbEngine0/uSiwb_data_o_17 5612 2143 3469 |z 6LE 3 usbCk_BUFGP usbClk_BUFGP v
< L=
&) TRCE - impl_1{240 paths) 4 F E

Figure 22: Selecting the Most Critical Timing Path

The imported timing paths are shown on a constraint-by-constraint basis. When you select paths
in the Timing Results view, the Path properties view shows the details of the timing path.

Because the placement was imported, the path is highlighted in the Device view. The
visualization makes it easy to understand how to take appropriate floorplanning steps to improve
the timing.

After running the Mark command, the red and green stars show the timing path start and end
points (Figure 23).
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Figure 23: Placement of the Timing Path

9-1-4. Select Select > Unmark All to clear the marks.

9-1-5. Press Shift and select all of the failing paths in TS_usbC1k. Do not grab paths from other timing

constraints.
9-1-6. Right-click and select the

Schematic popup menu command.

The Schematic view shows all of the instances on the selected paths (Figure 24).
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Figure 24: Examining Failing Timing Paths in the Schematic

9-1-7. In the Netlist view, click the Collapse All button.

9-1-8. In the Schematic view, right-click and select the Select Primitive Parents popup menu command
to select the smallest parent modules that contain all of the instances in the selected paths
(Figure 25).
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Figure 25: Selecting Path Object Parent Modules for Floorplanning
Notice that the corresponding logic modules are selected in the Netlist view.
9-1-9. Switch to the Device View.
9-1-10. Click the Close X button b L to close the open Schematic views.
9-1-11. From the Device view toolbar, click Hide All Timing Paths button R
£ XILINX. www.xilinx.com 45



PlanAhead Software Tutorial Design Analysis and Floorplanning for Performance

Step 10: Highlighting Module Level Placement Step 10

You can determine a floorplanning strategy by examining previous implementation results. You
can analyze module placement and guide Pblock locations by understanding how the logic was
implemented without floorplanning.

10-1. Highlight the critical timing path modules with cycling colors to easily view
placement.

10-1-1. In the Netlist view, right-click and select the Highlight Primitives > Cycle colors popup menu
command.

10-1-2. Click the Device tab to view the highlighting.

The primitives in each module are highlighted in a different color (Figure 26).
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Figure 26: Highlighting Module Placement.

Notice the wide dispersal of the primitives. Scroll around and change the Zoom level. Notice that
many of the instances are block RAMs. These might benefit from Floorplanning to improve timing.

Hiding the other placement constraints using the Show/Hide Placement Constraints = tool
bar button may make the highlighting more visible.

10-1-3. In the main Toolbar, select the Unhighlight All button. -

10-1-4. In the Netlist view, click the Collapse All button. &
10-1-5. In the Netlist view, select the usbEnginel module.

10-1-6. Right-click and select the Highlight Primitives > Color 1. Alternately, use any color that stands
out (Figure 45).
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Figure 27: Highlighting USB Netlist Module.

Notice the wide dispersal of the module’s placement (Figure 45). The slice logic is not near the

bl
q b

block RAM placement. usbEnginel and usbEngine0 may be good candidates for floorplanning.
Flooplanning will be covered in the next steps.

10-1-7. From the main toolbar, click the Unhighlight All button o .

10-1-8. From the Device view toolbar, click the Hide All Timing Paths button R
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Step 11: Exploring Connectivity Step 11

The PlanAhead software has extensive logic expansion, selection and highlighting capabilities.
These capabilities can be used to validate that modules are suitable to floorplan. For example,
logic modules that connect to logic throughout the device may not be suitable for floorplanning,
while tightly grouped and self-contained modules are suitable.

Routing congestion and timing inconsistency can be alleviated by floorplanning logic outside of
the critical logic areas, preventing logic from migrating into the critical areas.

11-1. Visualize the I/O Connectivity.

28
L

11-1-1. In the Device view, turn on the Show/Hide 1/O Nets button %

Green lines show the connectivity from the placed logic to the 1/O pins (Figure 28).
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Figure 28: Device View with I/O Connectivity.

Notice the I/O lines on the left side of the chip cross a long distance..

11-1-2. Click one of the I/O Nets that connect to the top part of Bank 14 - the 1/0 Bank in the bottom left
of the chip.

£ XILINX.

www.xilinx.com

49




PlanAhead Software Tutorial Design Analysis and Floorplanning for Performance

11-1-3. Inspect the Netlist view.
The net is a bit of the bus usbEngine0/dma_out/buffer_fifo/DataOut_pad_o.

11-1-4. In the Netlist view, click the Collapse All button. =
11-1-5. In the Netlist view, select usbEngine0 and usbEnginel.
11-1-6. Right-click and select the Show Connectivity popup menu command.

Notice that the interface nets that connect usbEngine0 and usbEnginel to the rest of the
design are shown in yellow (Figure 29).
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Figure 29: Using the Show Connectivity Command
11-1-7. Right-click and select the Show Connectivity popup menu command again to select all of the
logic objects that the interface nets connect to.

11-1-8. Right-click and select the Show Connectivity popup menu command once again to highlight all
of the nets that fanout from those selected logic objects.

You can use the Show Connectivity command to highlight or select a cone of logic from any
source net or logic object.

11-1-9. Click Unselect All \&\ or press F12.
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Step 12: Using Placement Constraints Step 12

The tool has features that allow handling of placed objects. You can view or remove placement

constraints based on primitive type.

12-1. Viewing Placed Instances.

12-1-1. Select Edit > Find.

12-1-2. Change the Primitive field to Block RAM (Figure 30).

8 Find B3
Criteria
Type - | fis AB[EIock RAM

[] Match Case

0K H Cancel ]

Figure 30: Find Dialog

12-1-3. Select OK.

12-1-4. Select a Block Ram in the Find Results view.

12-1-5. Use the Shift key and select, or press Ctrl+A keys to select all block RAMs.
The Device view will have all the block RAMs selected (Figure 31).
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Figure 31: Device View with Block RAMs
If there are a lot of extra nets selected, toggle the Show connections for selected instances
button. ﬂ{}’
12-1-6. Since the Block RAMs are spread out over the device, there is no reason to keep the placement.
12-2. Clear all placement constraints using the Clear Placement Constraints
command.
The Clear Placement Constraints dialog box can selectively remove the placement constraints.
The 1/0 and clock related resources are separated from the fabric logic because they usually do
not change. This enables you to quickly remove the placement constraints imported from the ISE
software runs. Logic type filters are provided to selectively remove placement constraints by type
also.
12-2-1. Select Tools > Clear Placement.
12-2-2. In the Clear Placement Constraints dialog box, select the Instance placement radio button

(Figure 32).
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Clear Placement Constraints
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() Both
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Figure 32: Clearing Placement Constraints

12-2-3. Click Next to display the Unplace Instances page.

12-2-4. Select Unplace All instances.

12-2-5. Click Next to display the Instance Types to Unplace page.
12-2-6. Click Default to use the Default selection.

Notice the configurable filters is available to selectively clear or keep logic LOC constraints by
type.

12-3. Click Next to display the Fixed Placement page.
12-3-1. Select Keep 17 Fixed Instances.

12-3-2. Click Next to display the Clear Placement Summary page.
12-3-3. Click Finish after reviewing the Summary page.

12-3-4. In the Netlist view, click the Collapse All button &
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Step 13: Viewing Hierarchical Connectivity Step 13

It can be useful to look at the connectivity between the modules of the netlist. In this section,
you will use various tools to show the design connectivity. The netlist hierarchy will be broken
apart into a physical hierarchy — called a Pblock. The Pblock will be placed on chip. The Pblock
is saved into the constraints files as an AREA _GROUP constraint.

13-1. Use the Auto-create Pblocks command to split up the top level of the
Design

13-1-1. Select Tools > Auto-create Pblocks.

In the dialog box, review the options with which you can define the maximum number of Pblocks
to create and specify the minimum Pblock size.

If more modules exist than the total number of Pblocks specified for creation, the PlanAhead
software creates Pblocks with the largest modules.

13-1-2. Click OK to accept the six selected modules.

Notice the top-level Pblocks in the Physical Hierarchy view (Figure 33). In the netlist view the icon
next to the 6 modules changed from L2l to [#l to show the instance had been placed in a Pblock.

Phrysical Constraints oo = Metlist oo =
QI =|E = H1E

Eimpl_l 3 top

= (el ROOT +- (5 Mets (1026)

¢ @] pblack_cpuEngine
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- [@] usbEnginel (usbEngine1#usbf_tap)
- [F] whirbEngine (wh_conmaz_top)

e e O o o O oy

£ Timing Constrainks Physical Constraints
Figure 33: Partitioning the Top-level Design

13-2. Use the Place Pblocks command to place the newly created Pblocks.
13-2-1. Select Tools > Place Pblocks.

Notice that the Place Pblocks dialog box contains options with which you can select Pblocks to
place and to adjust the target SLICE utilization sizes on Pblocks.

Note: The Place Pblocks command is intended to quickly create selected Pblocks.

Pblocks are sized based on SLICE logic only. Other non-SLICE ranges are not considered.
Therefore, the Pblocks created using the Place Pblocks command might need modification to
pass though the implementation tools successfully.

13-2-2. Click OK to place the Pblocks (Figure 34).
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Figure 34: Place Top-Level Pblocks

The Place Pblocks command may place the Pblocks differently from one run to the next. The
placement might not be identical to the placement shown.

2
= and

o
rE

If connectivity is not displayed, make sure that the Show/Hide I/O Nets toolbar button
Show/Hide Bundle Nets toolbar button 4% in the Device view are toggled on.

Hint: You can use these buttons throughout this tutorial to turn connectivity display on and off.

The bundle nets and I/O flight lines help to visualize the connectivity in the design. Pblocks can
quickly be arranged to untangle the connectivity. This provides early indications of data flow
through the design and highlights where potential routing congestion could occur.

Adjust the placement and size the Pblocks based on connectivity and
resources.

If needed, adjust the placement of the Pblocks to untangle the connectivity (Figure 35).
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FizbEngingt

Figure 35: Reshaping Pblocks to Display Hierarchical Connectivity

Al
Hint: In the Device view, use the Set Pblock Size toolbar button (e to redraw rectangles
anywhere in the device. Move or redraw the rectangles to show a clear diagram of the logic
connectivity. At this point, you do not need to size the Pblock to satisfy the resource requirements.

13-3-2. Click OK in the Set Pblock dialog box to accept all Grid Types within the Pblock rectangle.

Note the connectivity to usbEnginel and usbEngine0. These two blocks have timing issues.
Look at the 1/0 connectivity to see where the two blocks might be placed.

13-3-3. Select a Pblock, and click the Statistics tab in the Pblock Properties view (Figure 36).
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Figure 36: Sizing Pblocks Based on Resource Estimation

Notice the Physical Resource Estimates for the Pblock. You can use these resources when sizing
Pblocks to ensure adequate resources exist within the Pblock rectangle in order to accommodate
the logic to which it is assigned.

Scroll down the list of Pblock Property Statistics.

It is often easier to create floorplans and manipulate Pblocks when certain objects are made non-
selectable, such as 10 nets, bundle nets and instances.

13-4. Set the View Options to make some objects not selectable.

13-4-1. Select Tools > Options.

13-4-2. In the PlanAhead Options dialog box, click the Themes category on the left to show the color
Themes options.

13-4-3. At the bottom of the dialog box, click the Device tab.

13-4-4. In the Select column, deselect the Assigned Instance and IO Net object types
(Figure 37).
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Figure 37: Setting View Options

Click the Save As button, enter a name of your choice, and click OK.

Notice that you can save your own custom view option configurations for use later.
Change back to the PlanAhead Dark Theme or PlanAhead Light Theme.

Click OK.

The PlanAhead software displays the connections between the Pblocks with bundle nets. The
color and line width of a bundle net indicate the number of signals within the bundle. The settings
for color, net count, and line width are configurable in the Bundle Nets tab of the PlanAhead
Options dialog box.

Examine the Bundle Net Properties.

In the Device view, select one of the colored bundle nets.

Examine the Bundle Nets Properties view.

In the Bundle Net Properties view, click the Properties tab to see a list of all the nets contained
within the bundle between the two modules (Figure 38).
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Step 14: Using the Search Capability to View Clock Domains Step 14

Effective floorplanning is often dependent on proper placement of the synchronous elements in
different clock domains. You can highlight clock domains to visualize connectivity, enabling

proper
14-1.

14-1-1.
14-1-2.

14-1-3.
14-1-4.
14-1-5.

Physical Constraints 20O g x TMetlist o O
™ G p =

QT < 5

&) impl_t Al [

= (@) ROOT % usb_vbus_pad_0_i

i (@) pblock_cpuEngine
&) pblock_fFEngine
+ (@) pblock_mgtEngine

i mkleel sk Emmine

Pblock placement relative to clock regions.
Select and mark the global clock nets.
Select Edit > Find.

In the Find dialog box, set the following options:
e Find: Nets

o First field: Type

e Second field: is

¢ Third field: Global Clock

Ensure the Unique Nets Only button is enabled, and click OK.

Select the Pins column header twice to sort the Find Results view.

In the Find Results view list, select usbClk_BUFGP.

Notice the highlighted net leading to 1/0s in the two usbEngine Pblocks (Figure 39).
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Figure 39: Viewing Clock Net Destinations

& ~
K
R
i3
p
32
=
s
]
o
Vi 4
-
]
@

1aF v

< @

9 Device x| L, Project Summary < 4 ¢ B

7 ol X

~

~

=]

4 B

14-2. Use the Schematic View to see how the global clock net fans out to the

primitives in the design.

14-2-1. With the global clock net still selected in the Find Results view, right-click and select the

Schematic popup menu command.
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The Schematic view shows the usbC1k_BUFGP net connected to a group of registers.

14-2-2. At the top of the schematic, Zoom in on the usbC1k_BUFGP BUFGP (Figure 40).
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Figure 40: Viewing the Clock Signal in the Schematic

14-2-3. Close the Schematic view.

14-2-4. In the Physical Constraints view, press the Shift key, and select all six Pblocks.

14-2-5. Select the Delete toolbar button. X
14-2-6. If prompted, select OK to confirm the deletion.
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Step 15: Floorplanning Timing-Critical Hierarchy Step 15

Floorplanning a timing critical hierarchy can improve timing performance. The previous steps
show that usbEnginel and usbEngine0 contain timing critical logic. The usbEnginel and
usbEngine0 could go in the corners on the left-hand side. Many Pblocks were created to view
the connectivity. Running all the Pblocks through implementation will hurt timing. Instead,
floorplan just the timing critical hierarchies.

15-1. Place Pblocks for timing critical hierarchy.
15-1-1. Click the Device tab.

a30
e

15-1-2. In the Device view, ensure that I/O Nets are being displayed &&=,

(=]
15-1-3. In the Netlist view, select the Collapse All button ey

15-1-4. In the Netlist view, select usbEngine0.

15-1-5. From the Device view toolbar, select Draw Pblock 'ﬁ.
The cursor turns to a cross.
15-1-6. Draw a rectangle in the bottom left-corner of the device view.
15-1-7. Look at the Pblock Properties.
15-1-8. Click on the Statistics tab.
This Pblock is being sized to go through implementation.

15-1-9. Size the Pblock to have100% block RAM Utilization and approximately 60% Slices utilization. Do
not span the center column gap. See Figure 41 for the Pblock placement.
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Figure 41: usbEngine0 Placed

15-1-10.
15-1-11.

Select usbEnginel in and create a similar Pblock in the top left.

Do not overlap the Pblocks. The end result will look like Figure 42.

£ XILINX.

www.xilinx.com 63



PlanAhead Software Tutorial Design Analysis and Floorplanning for Performance

=Y H =3 = :
S e gk
= : HEEE 5 - :
= : 5 = o £8 .
= ey £ = A = .
T s T J— a :
B e = B E= X
= = = £ == .
= e = == :
= c 5 O == .
= e = £ == .
r {Phlock: pblock_usbEngined [ EalE == (
Eu- [ ===3 =5 == :
E E= E £ ials E EE é
§ i525|S8|=sEs|E e = o B
:- =] - : AFl o - — | 3
S B | (
: : e
-t i sl ﬁ
TE= A= N | I = = i
= = B £l = BB £ = g
i nsbEngin e gé
Figure 42: Floorplan both USB Timing Critical Blocks
15-1-12. In the top right of the Implemented Design, click Close X.
15-1-13. Click OK and Yes to save.
The tool returns to the Project Manager.
15-1-14. In the Sources view, open top_full.ucf. Scroll to the bottom of the UCF and notice

the new AREA_GROUP lines. The design could be run through implementation.
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Conclusion

In this tutorial, you used the PlanAhead software to explore and analyze the synthesized design and
targeted device prior to running the implementation tools. This enabled you to find potential design issues
and errors early in the design cycle, rather than discovering issues during implementation. In addition,
you used the graphical presentation of design resource estimates, design rule violations, timing
estimation, constraints and connectivity to help you understand your design and any potential problem
areas.

After running the design through the implementation tools, you imported implementation results and
examined timing results. You then analyzed critical path objects in the schematic and selected the parent
modules of those path objects. You highlighted module placement and displayed the connectivity of the
modules using the Show Connectivity command. You cleared the ISE software-assigned placement
constraints. After analyzing the design, you created a floorplan to improve timing.
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