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Step 3: Running Behavioral Simulation

5. Click Cancel to close the Simulation Options dialog box.

6. Click Launch, and wait for ISim to open.

2= ISim (P 49d) - [Defaultwcfg]

Simulation Objects for bft_tb

Warning: There is an ‘U'[X'['W'[Z']-
Warning: There is an 'U'[%'['W'['Z'['-
Warning: There is an 'U'[%X'['W'['Z']'
Warning: There is an 'U'[X'['W'[Z']-
Warning: There is an 'U'[X' ['wW'[Z'[-
Warning: There is an 'U'[%X'['W'['Z']'
Warning: There is an 'U'[%'['W'['Z'['

at 30 ns(1), Instance /bft_th/uut/arnd4/\transformloop(4) et/ :
at 30 ns(1), Instance /bft_thfuutfarnd4/\transformloop(5)/ct/ :
at 30 ns(1), Instance /bft_thfuut/arnd4/\transformloop(5) Yt/ :
at 30 ns(1), Instance jbft_thfuut/arnd4/\transformloop(s) et/ :
at 30 ns(1), Instance jbft_thfuut/arnd4/\transformloop(s) it/ :
at 30 ns(1), Instance /bft_thfuut/arnd4/\transformloop(7)\ct/ :
at 30 ns(1), Instance /bft_tbfuut/arnd4/\transformloop(7) et/ :
ISim>

B Console j Compilation Log

@ Breakpoints | (34 Find in Files Results

in an arithmetic operand,
in an arithmetic operand,
in an arithmetic operand,
in an arithmetic operand,
in an arithmetic operand,
in an arithmetic operand,
in an arithmetic aperand,

g SearchResults

the result will be X'(es).
the result wil be "X'(es).
the result will be "X'{es).
the result will be X'(es).
the result will be *X'(es).
the result will be "X'{es).
the result will be "¥'(es).

=3 HoR FxR)

Sim Time: 1,000,000 ps

j File Edit View Simulation Window Layout Help
O2E| =¥ EX® = o 128 =H B H bE[Loous [¢] bz =
Instances and Processes + [ & X| Objects +0 & 5

Y Y Y Y Y Y
Instance and Process Name D
I bitth bil | Object Name Value
ER T al [y wbDataFor0... 1
W std_logic 1164 st &5 wbOutputDa.. 000000000000000
9l std_logic_arith st| U@ error a
74 std_logic_signed st b wbClk a
4 bftpackage bi b bftclk Q
o vl_types ] [ reset a
01) whbDataForln... 0
[y wbWriteOut o ———
& wbinputData.., 111111111111111 11111111311111111111111
5§ READ_PERIO.. 000000000000000 0
5§ WRITE_PERIO.. 000000000000000
4 m 3 4 ¥ [} 4 L
£ Instanc Memory | (=) Source .| m v || B Default.wcfg [x]
Console +08 x

Figure 20: Running ISim for Behavioral Simulation

You can explore the ISim environment at this time. Refer to the ISim In-Depth Tutorial
(UG682), for information about using ISim.

7. Close the ISim window by using the File > Exit command from the main menu.

8. Click Yes to confirm closing the tool if necessary.
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Step 4: Elaborating and Analyzing the RTL Design

The PlanAhead tool provides RTL elaboration capabilities to compile RTL source files in the
project. Once elaborated, the RTL views enable cross-selection of logic objects. Displayed
compilation errors and warnings are cross-selectable to module definition or instantiation lines
in the RTL code. The RTL logic hierarchy is expanded and available for analysis. Opening the RTL
Design from the Flow Navigator automatically elaborates the RTL design and displays the
Design Analysis view layout.

The RTL Netlist and Hierarchy views display the logic hierarchy of the design.
The RTL Schematic enables interactive logic exploration.
The Find command enables searching of RTL logic objects.

The Instance Properties view displays information about the selected logic instantiation
including resource estimation.

The RTL DRCs highlight potential areas of the design to improve power or performance.

Elaborating and Opening the RTL Design

1. Under RTL Analysis in the Flow Navigator, select Open Elaborated Design.
2. If prompted, click OK in the Warnings dialog.
The RTL Design is elaborated and opened.
3. Click the Messages view tab and click the Collapse All toolbar button
4. Expand the Elaborated Design folder, and scroll through the various messages associated
with the open _rtl design command.
Figure 21: Viewing RTL Elaboration Messages
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Step 4: Elaborating and Analyzing the RTL Design

Examining the RTL Netlist and Hierarchy

1. Inthe RTL Netlist view, expand the usbEngine0 instance by clicking the plus sign (+).

2. Select the usbEngine0/u0 instance.

3. In the RTL Netlist view, right-click to open the popup menu, and select the Go to Definition

popup command.

The RTL file usbf utmi if.v opens in the Text Editor. This is the RTL code that defines the
UTMI Interface module. The file opens to the line containing the usbf utmi if module

definition.
RTL Metlist — 0O 2 %
-
o] 12 b e ehimEE AL AR =]
& Sources . [j4 RTL Netlist
Instance Properties — 0O ¢ =
« + B
ud
Mame: ushEngine0ful
Parent: usbEngined
Cell: ushf_utmi_if
Type: Others
Mumber of instance pins: 60
Number of nets: &0

General | Attributes | Statistics | Instance Pins | Children | Nets | Partition

L Project Summary X | ] RTL Schematic X | &8 usbf_utmi_ifv X

124
125
£ 126
e |127
128
Ej 129
3130
3131
."."I 132 "include "usbf defines.v"
|| 1EE
134 module usbf_utmi if(

CE?J 135 rhy clk, rst,
136 Datalut, TxValid, TxBReady,
s 137 ExValid, RxActive, RxError, Dataln,
-';J 138 HcwvSelect, TermSel, SuspendM, LineState,
| 139 OpMode, usbk vbus,
9140
2141
¥+ 142 " T , IX_active, rx_err,
=143 tx_data, tx_valid, tx_valid last, tux_ready,
144 tx_first,
145
148 Misc Interfaces
147 mode_hs, usb reset, usb_suspend, usb_attached,
148 resume_req, suspend clr
149 iH
150
151 input ohy clk:
< M

[

" | YlanAhead_Tutorial Tutorial_Created_Data/project_rtfproject_rtl.srcs/sources_1fimportsfhdlfusbffusbf_utmi_if.v

Fixed

»

-

m

Figure 22: RTL Netlist - Go to Definition

The RTL file usbf top.v opens to the line containing the usbf_utmi_if instance.

5. Inthe RTL Netlist view, right-click and select the Show Hierarchy popup command.

In the RTL Netlist view, right-click and select the Go to Instantiation popup command.

The RTL Hierarchy view opens with the usbEngine0/u0 module selected. The modules
display with blocks sized relative to the amount of logic contained in them, making it easy to

locate large modules.
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Step 4: Elaborating and Analyzing the RTL Design

T Project Summar y ¥ | ¥ RTL Schematic 3 | @8 usbf_utmi_if.v % | &8 usbf top.v X | 55 RTL Hierarchy X PP X

baArbEngine usbEngined u=bEngine H
EEEENEEEEREEEERER SR S I
1 |

10 0 M

Figure 23: Hierarchy View

6. To close the RTL Hierarchy, click X on the view tab.
7. To close the Text Editor, click X on all open RTL files.

Traversing the Schematic

1. In the RTL Netlist view, expand and select the usbEngine0/u0/u0 instance (the level below
the previous selection).
2. Inthe RTL Netlist view, click the Schematic button to open the schematic window.

You can also right-click and select the Schematic command from the popup menu.

RTL Design and IP Generation Tutorial www.xilinx.com 25
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Step 4: Elaborating and Analyzing the RTL Design

RTL Schematic (2) — 0O & =
—)[| 3 Instances
ushEnginel
Q 9 ul
o
o e uo
MY Cptiode[1:0]
——
L] _|5uspendtd
i~ _rermse
[+] _levselect
= _ldrive_ Kk
Loy _Imode_hs
F _lsuspend_cir
x _Jusb_attached
] _lusb_reset
& _Jush_suspend
ushf utmi_Is
ushbf utmi_if
ushf top
4 3

Figure 24: RTL Schematic

3. Double-click the LineState[1:0] pin on the outside of the u0 module to expand the
schematic outward from the pin as shown in Figure 20.

For additional schematic exploration capabilities, see the Design Analysis and Floorplanning
Tutorial: PlanAhead Design Tool (UG676).

TIP: Click and drag using the left mouse button in the RTL Schematic view from the lower right to
O the upper left to use the Zoom Fit command.

4. Select the LineState_r instance in the RTL Schematic view.

5. In the Schematic view, right-click to open the popup menu and select the Go to
Instantiation to go to the selected logic instance in the usbf top.v file.
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Step 4: Elaborating and Analyzing the RTL Design

RTL Schematic (2) — 0O o =
-)|:| 4Instances 4 MNets
9 usbEnginel
& J uo
o -]
- _ ud
ot j LineState r
¥ —a-clﬂtu] _lOphade[1:0]
o ] 10] q[110] Linestate[1:0] LineState[1: _[SuspendMm
L) (1] clk| _|Term=el
[#] 3[1:0] resume_regq| _ [#evSelect
B VRTL wide fdrse 2 ret| drive_k
By n_active| _|mode_hs
Gl
- tu_ready| _|suspend_clr
A
X ush_vhus| _|ush_attached
ush_reset
ﬁ :lsb_suspend
usbf_utmi_lIs
usbf utmi_if
ushbf top
« »

Figure 25: Expanding Logic

6. Close the various open Text Editor, Hierarchy, and Schematic windows.

7. Inthe RTL Netlist view, click the Collapse All button ==
Using the Find Command

1. Click the Find button in the main toolbar Ci:? or select Edit > Find to open the Find dialog

box.
fd] Find =
Find | Instances -
Criteria
Type ML i clock Memory g
[] Match Case
Open in a new tab
OK ] [ Cancel
Figure 26: Using Find
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Step 4: Elaborating and Analyzing the RTL Design

2. Examine the Find filter options.

3. Set the Criteria to Type > is > Block Memory, and click OK.

The Find Results view opens to display the results of the find operation.

Pe]
—rd

©

Find Results - Instances - Type is ‘Block Memory' (21) — 0O & =
Id Name Cell Instance Pin Count
Gl 1 cpuEngine for 1200_sb/or 1200_sb_fifo fasync_fifohard_fifo. fifo_gen[58].fifo36_2_inst.FIFC_DUALC... FIFO36E1 195 -
& =z cpuEngine for 1200_ic_top/for 1200_ic_ramfic_ram0framb16_s3_0 RAMB13E1 116
@ 3 cpuEngine for 1200_dc_top/or1200_dc_ram/dc_ram/ramb16_s9_0 RAMB13E1 116
il 4 cpuEngine for 1200_gmem_top/or 1200_gmem_ram/ramb16_s3_0 RAMB1SE1L 116
Ll 5 cpuEngine for 1200_ic_topfor 1200_ic_ram/ic_ram0/framb16_s9_1 RAMB13E1 116
[ 6 cpuEngine for 1200_dc_top/or 1200_dc_ram/dc_ram/ramb16_s9_1 RAMB18E1 116 =
7 cpuEngine for 1200_gmem_topor 1200_gmem_ramframb16_s9_1 RAMEB13E1 116
Ll 8 cpuEngine for 1200_ic_top/or 1200_ic_ram/ic_ram0/ramb15_s9_2 RAMB1SE1L 116
Ll 9 cpuEngine for 1200_dc_topfor1200_dc_ram/dc_ramframb16_s3_2 RAMB13E1 116
[i] 10 cpuEngine for 1200_gmem_top or 1200_gmem_ram/ramb16_s9_2 RAMB18E1 116
il 11 cpuEngine for 1200 _ic_topfor 1200_ic_ram/ic_ram0/framb16_s9_3 RAMEB13E1 116
il 12 cpuEngine for 1200_dc_top/or1200_dc_ram/dc_ramframb16_s3_3 RAMB13E1 1156
[il 13 cpuEngine for 1200_gmem_top/or 1200_gmem_ramframbi6_s5_3 RAMB13E1 116
i 14  cpuEnginefor 1200_immu_topfor1200_immu_tb/ith_mr_ram/framb16_s18 RAMB18E1 116
il 15  cpuEngine for 1200_dmmu_top/or 1200_dmmu_tlb/dtb_mr_ram,ramb15_s18 RAMB1SEL 116 -
« T (=

Instances - Type is 'Block Memory' (21) x

4. Select one of the Block RAMs in the Find Results; right-click to open the popup menu and

Figure 27: Find Results

select Go to Instantiation.

The instance is selected in the RTL Netlist view and displayed in the Text Editor.

5. Close the Find Results view and the Text Editor.
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Step 5: Estimating Resource Utilization

Step 5: Estimating Resource Utilization

With the elaborated RTL Design opened, you can begin to examine the resource requirements
of the design. The Project Summary provides a view of the Resources required by the design at
each step in the design flow. Obviously the estimation of required resources in the RTL design is
going to be less accurate than the resources utilized by the synthesized or implemented design,
but it does begin to offer some insight into the requirements of the design.

1. In the Project Summary, select the Run Report RTL Utilization command.
The RTL Resource Estimation opens in the Project Summary.
2. In the RTL Netlist view, select top.

3. In the Netlist Properties view, select the Statistics tab.

Project Summary — 0O a =
e — .
g @ Project Settings Edit (% ) Messages x
i
A
i Project name: project_rtl Summary: 0 errors

Product family: Kintex-7 (@ 4 critical warnings

Project part: xc7kF0thaa76-2 1) 1 warning

Top module name:  top

$' Synthesis # [» Implementation F-3

Status: = Ready Status: =P Ready

Fart: w7k F0ttbgE76-2 Fart: w7k F0ttbgE76-2

Strategy: PlanAhead Defaults Strategy: [SE Defaults

Flowe: XST Flowe: ISE

Resources Show Table (&

m

RTL Estimation Synthesis Estimation = Metlist Estimation = Implemented Utilization
Part: xc/k70tfbga7e-2

Register 22%
LUT A 580y
10 45%
Block Memary - 0%
Block Arithmetic 28%
Clock Manager 8%

Gigabit 10 B0%o

T T
a 25 50 75 100
Estimated Utilization (%)

Figure 28: RTL Resource Utilization

The RTL Macro Resources displays in the Netlist Properties view, as shown in Figure 20. If the
Netlist Properties view is not displayed, select Window > Properties from the main menu.
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Metlist Properties
« » BRIt
[2 top
RTL Macro Resources
Macro type Flop LuT BRAM DSP43
Bitwise Logic 0 3510 1] 1]
Unary Logic 0 272 v} v}
Arithmetic 0 4151 i} 68
Comparators 0 4870 i} i}
Multiplexers 0 10423 0 0
Shifters 0 261 0 0
Storage 18241 416 142 1]
Total 18241 23903 142 68
RTL Hierarchy Resources
Child Flop Lum BRAM DSP43
cpuEngine 3861 5356 30 4
fftEngine 2024 1995 15 64
mgtEngine 2258 1136 29 o]
usbEngined 4609 6108 36 a
usbEngine 1 4609 6103 36 1]
wharbEngine 830 3149 a a
RTL Primitive Statistics
Primitive type Count
1-bit Bitwise Logic 2236
4-bit Bitwise Logic 30
14-bit Bitwize Logic 1
16-hit Bitwise Logic 72
20-bit Bitwise Logic 3
32-bit Bitwise Logic
5-bit Unary Logic 10
6-bit Unary Logic [3
4 i

m

Statistics | Partition

Figure 29: RTL Netlist Property Statistics

e RTL Macro Resources

e RTL Hierarchy Resources
e RTL Primitive Statistics

e RTL Memory Resources
e Net Boundary Statistics
e Clock Report

Scroll down the Netlist Properties view to examine the various categories of statistics.

5. Inthe RTL Netlist view, select other modules and examine the statistics in the Properties view

for those selected modules.

Notice that the Netlist Properties view has changed to the Instance Properties view for the
selected modules. This is because you are no longer viewing the top-level of the design. The
statistics presented in the Properties view are now for the resources required by the module,

rather than for the whole design.
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Step 6: Running RTL Design Rule Checks

PlanAhead provides Design Rule Checks (DRC) that can be run on the RTL Design. These include
LINT-style RTL checks for power or performance improvement suggestions. There are basic I/O
bank and voltage rules for the RTL Design also. After the design is synthesized, a more
comprehensive set of logic design, I/O, and clock DRCs is available for the Synthesized Design.

1. From the Flow Navigator, sele
2.

ct Report DRC.

In the Run DRC dialog box, expand and examine the RTL rules, and click OK.

Results name:
Output file:
Rule dedk:

M mha A
=

[@] Report DRC

drc_1

all

Rules to Chedk: 86 of 86

==

(]

o} Ba

Flo
|l RT

5

i
5

5

=l All Rules (28]

nk (33

Flow (1)
10B (39)

orplan {3

L (10}

Performance (&)

Found Black Box instance not belonging to UNISIM library (1)
Found combinatorial loop in design (1)

Ineffident pipeline register (1)

Found latch in design (1)

Mizgsing pipeline register (1)

Ineffident library element instantiation (1)

Power (4

¥ Inefficdent mapping of small multiplier in DSP block (1)
¥ Constantly enabled synchronous RAM (1]

--[# Ineffident dangling BRAM port (1]

- Shallow RAM implemented in Block RAM (1)

| selectar || clearan |

Openin a new tab

] I Cancel

Figure 30: Running DRC

The DRC Results view opens as shown in Figure 31.
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DRC - drc_1 (2 violations) — 0O «a x
w1
“N|| Name Severity Detailz
= .
wa || == All Viclations (2]
mall - I0B (2
- -
e =] Unspecified 1jO Standard (1]

= . @ Unspedfied 1/0 Standard (MSTD-1)
\ L) NSTD #1 Critical Warning 9 out of 9 logical ports use IO standard (IOSTANDARD) value 'DEFAULT', instead of a user assigned...

=I-[ Unconstrained Logical Port (1)
=@ Unconstrained Logical Port (UCIO-1]
J,l UCIO #1 Critical Warning 9 out of 9 logical ports have no user assigned spedific location constraint {LOC). This may cause LjO ...

@ drc_1 (2 violations) X

Figure 31: DRC Report

3. The DRC Results viewer color codes messages as follows:

Errors with a red icon
Critical Warnings with an orange icon
Warnings with a yellow icon

Informational messages with a blue icon

4. Select the UCIO #1 latch warning in the violations list.

The Violation Properties view displays with information about the violation and links to
select the offending logic objects.

5. Close the DRC Results view.

6. Close the RTL Design by clicking the Close X icon in the Elaborated Design banner. Click OK

in the confirmation dialog box if needed.

Step 7: Selecting IP from the Xilinx IP Catalog

The PlanAhead tool is integrated with the CORE Generator™ tool to provide an IP Catalog with
search and filtering capabilities. This allows you to easily find the desired IP. You can customize,
instantiate and implement the core into your FPGA design from within the PlanAhead tool. You

can access the IP Catalog from the Project Manager and Elaborated Design environments.

Opening and Searching the IP Catalog

1. Select IP Catalog from the Flow Navigator.

2. Expand some of the IP categories.

3. Select any IP and explore the available toolbar buttons and popup menu commands.

RTL Design and IP Generation Tutorial www.xilinx.com
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IP Catalog — O < =
Q Search: |
:X—J =1 =
== Name Version AXI4 Status License
(=5
- (= Automotive & Industrial -
& 7 AXI Infrastructure I
! BaselP
S ;
7 Basic Elements
E'; = Communication & Metworking =
7 Debug & Verification i
ﬂ —-[ Digital Signal Processing
\‘h?.& +|-( Building Blocks
@ = Filters
{F CIC Compiler 3.0 AXI4-Stream Production Induded
\a {F CIC Compiler 2.0 Production Induded
Eﬁ’- ; --1F DIUC/DDC Compiler 2.0 AXI4-Stream Production Included
L FRCompler 53 Jadssteam Production
@ ! “4F FIR Compiler 6.2 AXI4-Stream Pre-production Incuded
-{F FIR Compiler 5.0 Production Included -
€ Tl 3 @‘
Details
Mame: FIR Compiler
Wersion: 6.3
Interfaces:
Description: The Xilinx FIR Compiler LogiCORE is @ module for generation of high speed, compact filter implementations that can
be configured to implement many different filtering functions. The core is fully synchronous, using a single docdk, and
is highly parameterizable, allowing designers to control the filter type, data and coefficent widths, the number of
filter taps, the number of channels, etc. Multirate operation is supported. The core i delivered through the Xilinx
CORE Generator System and integrates seamlessly with the Xilinx design flow.
Status: Production
License: Induded
Vendor: ¥ilinx, Inc.
WLMY: xilinx.com:ip:fir_compiler:6.3
Repository: C:fXilinx/14.4/I5E_DS/ISE data/coregen

Figure 32: Browsing the IP Catalog

The Details for a selected IP display at the bottom of the IP Catalog view. By default, only the
most recent version of the IP supported for the target device family is displayed.

You can change the list of IP cores listed in the catalog by enabling and disabling commands
on the toolbar menu of the IP Catalog view.

4. To view all IP in the catalog, toggle the Hide Superseded and Discontinued IPs i button
and the Hide Incompatible IPs button Bt .

5. To view a flattened list of IP, disable the Group by Category toolbar button E%‘

6. Type fir in the Search field at the top of the view.

7. Select a FIR Compiler IP.
The details of the IP core are displayed in the Details panel at the bottom of the IP Catalog
view.

8. From the popup menu, select the Data Sheet command.
This will open a PDF view of the datasheet for the selected IP core. Examine the datasheet,
and close the PDF viewer when finished.

9. Clear the Search field to expand the Catalog list.
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Customizing an IP Core

1. Enable the Group by Category button. i

2. Click the Collapse All button = intheIP Catalog toolbar menu.
3. Expand the Math Functions > Adders & Subtracters folder.
4. Double-click the Adder Subtracter to run the Customize IP command.

This opens the Customize IP dialog box for the selected core, as shown in Figure 33. This is
the interface to the CORE Generator™ software in the PlanAhead tool. Different IP will
display different dialog boxes for customization.

Examine the different fields and information available in the Customize IP dialog box.
5. In the B Input Width field, type 18.
6. Click Generate.

Clicking Generate has a different effect when launched from PlanAhead than when run from
CORE Generator standalone.

¢ In standalone mode, the CORE Generator™ software automatically launches XST to
synthesize the IP core.

e When launched from the PlanAhead tool, the synthesis step is not run automatically. This
lets you instantiate and configure multiple IP cores into your RTL design before
launching synthesis. You can synthesize the IP as part of the overall design, or synthesize
it standalone as a block of the design.

When the Adder Subtracter core has been generated, it is added to the design, and listed
under the IP Sources tab of the Sources view. In addition, since a new source has been
added to the design, the Elaborated Design is shown as being out-of-date and must be
reloaded, but first the new IP core must be instantiated into the design.
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’_ Adder Subtracter EI =] @
Documents  View
IP Symbol B X . "."P[
[ggfc L Adder SUbtraCter xilimx.com:ip:c_addsub:11.0
Component Name c_addsub_v11_0_0
Implement using
A Tnput Type
B Input Type
A Input Width 15 Range: 2..256
B Input Width 18 Range: 2..256
Add Mode Add -
:E::;: [E— Output Width 18 Range: 18..19
CLK — Latency Configuration Latency 1 Range: 0..258
[] Constant Input Constant Value 000000000000000000 (Bin)
CE— Control
Clock Enable (CE)
[ Carry In (C_IN) Carry Out (C_OUT) Borrow In/Out Sense Active Low
[] Synchronous Clear (SCLR)
[] synchronous Set (SSET)
[] Synchronous Init (SINIT) Init Value 0 (Hex)
[T] Bypass Bypass Sense Active High
Synchronous Set and Clear(Reset) Priority Reset Overric
Synchronous Controls and Clock Enable(CE) Priority Sync Override
Bypass and Clock Enable(CE) Priority CE Overrides
Power-on Reset Init Value 0 (Hex)
)_ IP Symbol ): Information Generate ‘ I Cancel ‘ I Help

Figure 33: Customizing IP

Instantiating the IP Core

At this time, the Adder Subtracter core definition is added to the project files, and is available for
use in the design. However, the core has not yet been integrated into the design. At this time
you will create an instance of the IP in the RTL design.

1. In the upper right of the Elaborated Design banner, click the ‘X" button to close the design.

2. In the Sources view, select the IP Sources tab and click the Expand All button.

3. Double-click the c_addsub_v11_0_0.veo file to open the instantiation template in the Text

Editor.
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Sources N T4 E. Project Summary X | ot €_addsub_v11_0_O.weo X O @ =
v s ep—1 1 O*j B | I_Created_Dataj/project_rtl/project_rtl.sres/sources_1fip/c_addsub_v11 0_0/c_addsub_v11 0_O.veo Read-only
=0 P (D) g |39/ Int : i
EhdFe c_addsub_v11 0.0 (1) 40
= Instantiation Template (1) bl 38
YR addsub_vil_0_0.veo W

43
44

Hierarchy | IP Sources | Libraries | Compile Order

& Sources | 7 Templates

Generated Data Properties _ O v =
a1

i c_addsub_v11_0_0.veo

Location:  c:/Data/PlanAhead_Tutorial /Tutorial_Created_Data/project_rt/p

m

Type: Verilog Templ... = 59 .afa), // inpuc [14 : 0] &
Size: 2.9KB 60| .bib), /{ inpuc [17 : 0] b
61 -clk{clk), // input clk

Modified:  Today at 07:51:17 AM

62| .cefce), // input ce
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Figure 34: Viewing the Instantiation Template

4. Select the text in the Text Editor, starting just below the line labeled “Begin Cut here..”
and ending at the line with “//INST TAG END”.

5. Click the Copy Text button.

The copied text can easily be pasted into any RTL source file to instantiate the IP module
into your design.

With the IP instantiated into your design, the IP can be synthesized along with the rest of the
design, or as a standalone module. You can also generate the simulation files required to
simulate the IP core as part of the design.

6. Select the c_addsub_v11 0_0 IP core from any tab in the Source view.
7. Right-click to open the popup menu and select the Generate Output Products command.

The Manage Output Products dialog box opens as is shown in Figure 35. This lets you
generate the specific files needed to support the IP core in the overall design.
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E Manage Output Products

Output Product Selection
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\", Choose an action for each target. Expand to see more information about the target. When OK is pressed, all target actions will be taken.

3, | B Instantiation Template Current State: Generated Action: Do MNothing
= Description
- Instantiation Template file to deliver.
=5
L Files Supported
£ {F c_addsub_v11_0_0.xd
|4 | = Simulation Current State: Not Generated Action: Generate
|_ Description
Simulation files to deliver. Use when you have a mix of VHDL and Verilog to simulate together. Typically exdusive of "VHDL Simulation™
and "Verilog Simulation™, The files may be the same as the files in the corresponding Synthesis file group (when the synthesis files can
also be used for simulation) or may be completely different (when a behavioral simulation model files are to be used)
Files Supparted
{F c_addsub_v11_0_0.xd
=] Synthesis Current State: Not Generated Action: Generate
|_ Description

Synthesis files to deliver. Use when you have a mix of YHDL and Verilog to synthesize together. Typically exdusive of "YHDL
Synthesis™ and "Verilog Synthesis™, Adding a constraint (XDC) file here will cause the constraint file to be applied to the IP's top during
implementation.

Files Supported
{F c_addsub_v11_0_0.xd

Output product location: C: /Data/PlanAhead_Tutorial /Tutorial_Created_Data/fproject_rtfproject_rtl.sresfsources_1ipfc_addsub_v11_0_0 | -

[ook [ Cancel

Figure 35: Manage IP Output Files

8. Examine the dialog box, and then close it.

You can also change the parameters of an IP core by selecting it in the Sources view and

Step 7: Selecting IP from the Xilinx IP Catalog

using the Re-customize IP command from the popup menu. This will open the Customize IP
dialog box as was seen previously in Figure 33.

9. Close the .veo instantiation template file in the Text Editor.

10. Close the IP Catalog.

11. Select File > Exit. If prompted, click No to save and OK to close PlanAhead.
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Conclusion

In this tutorial, you:

e Used a small RTL project to examine the PlanAhead RTL development and analysis
environment.

e Started by creating an RTL project, explored RTL sources and the RTL editor.

e Ran behavioral simulation, elaborated the RTL design, and explored the analysis capabilities,
which included examining the RTL logic hierarchy, RTL schematic exploration, searching for
logic types, reviewing RTL resource and running RTL DRCs.

e Examined the Xilinx IP Catalog, and customized, and instantiated a small adder IP core.
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