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Synchronizing With FPGA Tools

Overview

FPGA design and PCB design have become increasingly parallel. In FSP, FPGA designer
generate the top level design and constraints. Then designer run it through synthesis, place and
route and simulation in other FPGA tools. Once the logic design meets all the timing and
performance criteria, it is passed to PCB designer for symbol generation schematic entry and
layout.

Here FPGA design starts with the pin constraints generated by FSP. However the logic designer
may want to change the FPGA pin constraints at later stage to meet the logic timing.

Synchronizing with FPGA tools is a flow that enables you to modify and update pin constraint
and design files at any stage. An important advantage of the Synchronizing with FPGA tools
flow is you can modify and update the pin constraint and design files until you meet your logic
timings. You can do synchronization with various FSP features. The feature level details of
synchronizing with FPGA tools flow are covered later in this chapter.

Net Name Convention

Net names for all signals are different in FPGA design and PCB design flow. For example in
FPGA tools span of the net is till FPGA and in schematic/layout tool span of the net is
throughout the entire design. If you are using the FPGA tool, you can use the same logic multiple
times for different FPGA's in a single board. In such cases, nets connecting two different FPGA's
can have a common name. However, to avoid editing constraints manually and ensuring that nets
that are logically correct have different names, it is necessary to generate net names in two
levels. The two levels are:

m FPGA Port Names
m Net Names

The figure below displays different net name flows supported by FSP.
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FPGA Port Names

In FSP, FPGA Port names are applied to the FPGA ports level and are generated in constraint
and verilog files. Further the generated constraint and verilog file are used to synthesis the design
in other FPGA tools. Port names are useful while importing and exporting constraints and port
mapping. When synchronizing with FPGA tools following are the different features where you
use FPGA Port names:

a Mapping FPGA Port names and Use pins.
m |mport Constraints
m EXxport Constraints

Design flows you use FPGA port names while synchronizing with FPGA tools process are listed
below:

m Design Flow starts with FSP
m Design Flow does not start with FSP

Design Flow starts with FSP

Initialize a design in FSP

Generate full constraints or partial constraints. See Exporting Constraints section.
Take the files to FPGA tools with RTL design. Run design and PAR for the design.
Generate the constraints from FPGA tools.

Import constraints in FSP and optimize it. See Importing Constraints from an External File
and Optimizing with Constrained Settings section.

Generate the constraints files.

m Map the ports with existing net names/port names and optimize it again. See Mapping FPGA
Port Names and Use Pins section.

Design Flow does not start with FSP
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In some cases, you may not want to create a design with FSP library interfaces. In these cases,
you can create a virtual interface as per your preference by using FPGA files. After creating
virtual interface follow the above Design Flow starts with FSP topic steps from two.

Net Names

Net names are applied to the design at the schematic level and are generated in schematics and
design net list. These net names are then imported to Cadence Allegro FPGA (Concept), and
Cadence Allegro CIS (OrCAD) tools.

The figure below describes how the FPGA Port names and Net names flow through the FSP,
FPGA tools, and Schematic Tools.
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Defining FPGA Port Names for FSP Nets

FSP generates constraint, Verilog and VHDL files that you can use to optimize design. FPGA
port names are used as ports for each component used in the design to generate the constraint
files. For each component pins you can define the port names as ports. These FPGA port names
are saved as ports in constraints files and Verilog entity declaration file.

You can define FPGA port names through following form:

m [Interface Instance Configuration form
m Device Instance Configuration form



a Edit Protocol form
m Virtual Interface form

You can specify the FPGA port names by:

a Manually entering the names under the FPGA port name column
m Mapping port names in Port Map form
a |mporting Constraints

Defining FPGA Port Names for Interface Signals
To define port names for interface signals:

1. Right-click on the interface.
A pop-up menu with various options is displayed.

2. Select Configure Pins.
The Pin Property for Interface Instance dialog box is displayed.

3. Specify port names in the FPGA Port Name column.
Net names will be considered as port names if you do not define the port names here.

4. Click OK after specifying the port names.

Defining FPGA Port Names for Protocol Signals
To define port names for device signals:

1. Right-click on the FPGA.
A pop-up menu with various options is displayed.

2. Click Create Protocol.
The Create New Protocol dialog box is displayed.

3. Click > to move the device instance names to left side pane.

4. Click OK.
The Edit Protocol dialog box is displayed.

5. Specify port names in FPGA Port Name column.
Net names will be considered as port names if you do not define the port names in FPGA Port
Name column.

6. Click OK after specifying the port names.

Defining FPGA Port Names for Virtual Interface Signals
To define port names for virtual interface signals,

1. Right-click on the device instance.
A pop-up menu with various options is displayed.

2. Place the mouse cursor over Virtual Interface option.
A small pop-up menu is displayed.



3. Click Create New Virtual Interface.
The Define Virtual Interface for Device Instance dialog is displayed.

Note: The Define Virtual Interface for Device Instance form is same as like Edit Protocol dialog
box.

4. Specify port names under FPGA Port Name column.
Net names will be considered as port names if you don't define the port names here.

5. Click OK after specifying the port names.

Mapping Resources

Before mapping of FPGA port names and use pins and Importing Constraint process you must
understand about the mapping resources feature. Resource mapping feature is useful while
importing the IP generated sources and mapping the existing resources with the design resources.
You can lock the constraints or relocate while re optimizing. Resources mapping is available at
the time of ports and use pins mapping and while importing constraints.

There are two types of resources

m Dependent resources
m |ndependent resources

Dependent resources are available at interface levels and independent resources are available at
FPGA levels.

This section covers the following:

m About Resource Mapping Window
m Mapping Resources

About Resource Mapping Window
The Resource Mapping Ul is divided into two panes:

m Resource Mapping
m Resources

Resource Mapping

Resource mapping pane is divided into two columns:

a Group Name: Displays the name of the Device Instance name, Interface Instance name and
interface groups in tree view. Click + in front of interface instance name to expand the
hierarchy.

m Mapped Resources: By default the field is empty. You drop the resources from right pane to
this column.

Note: You can add more resources in Mapped Resource column.



Resources

Displays all the used resources in FPGA after you import constraint files in first page both in
FPGA Ports and Use Pin mapping and Import Constraints wizard. Resource pane has the
following options:

m Hide Identical Resources: Select this option to hide the identical resources.
m Hide Comments: Select this option to hide the comments

Rules for Mapping Resources

Improper resource mapping is not checked by FSP in this wizard. FSP swaps the entire
connections and resources of the complete group based on the following rules:

m Group Constraint should be identical
m Pin properties should be identical

a Number of pins should be identical

m Types of resources should be identical

Steps to map the resources,

1. Right-click on the device instance and choose Constraints - Map FPGA Resources.
The Select Constraints File dialog box is displayed.

2. Browse to the file, select the file, and click Open.
The Map Resources For Devicelnstance dialog box is displayed.
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Resource Mapping Resources
Instance Mame Part Mame Mapped Resources [ Hide Identical Resources  [] Hide Cammerts
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[ Show Lag ] [ QK ] [ Cancel ]

3. Specify the path to the constraints file in Constraint File field. Or click ... to browse to the
constraints file location.

4. Click Load Resources.
The Resources is displayed in Resource pane.



Map Resources for Devicelnstance U1 = :I;IJ

£

Constraints/Pinouts File | C: fFsp_working/MewFalder foutputfconstraints U1 U1 uck E] O Load Resources

Resource Mapping Resources

| Instarce Mame Part Name Mapped Resources | [] Hide Identical Resources [ Hide Comments
| {151 Xilink_Spartan6:xcbsl...

## Tue 4 Jan 2011 12:24:44 PM
## Generated by FSP
##

## File name : U1,ucf
## Description : UCF file
## For UL{xilinx_Spartan:xcésl:150tFgga00)

ARRHFEFERFERRER NET - LOCATION, IOSTANDARD ### 28284443
# Attached to Inskance "DOR3_mchb1"

MET “mcbl_dram_dg[*]" IN_TERM = NONE
MET “mcbl_dram_dgs" IN_TERM = MOME
MET “mcbl_dram_dgs_n" IM_TERM = MONE
# Attached to Instance "DDRZ_mcb3"

MET “mcb3_dram_dq[*]" IN_TERM = NONE
MET "mcb3_dram_dgs" IM_TERM = NOME
MET "mcb3_dram_dgs_n" IN_TERM = MONE
# Attached to Instance "DDRS_mcbd"

MET "mcb4_dram_dg[*]" IN_TERM = NOMNE
MET "mcb4_dram_dgs" IM_TERM = NOME
MET "mcb4_dram_dgs_n" IN_TERM = MONE

| Shaw Log H oK H Cancel J

5. Select Hide Identical Resources option to hide the resources which are identical.
6. Select Hide Comments option to hide the comments in Resource pane.
7. Select resource in Resource pane with mouse pointer.

8. Drag the resource from Resource Mapping pane and drop it in Mapped Resource column of
Resource pane.

Map Resources for Devicelnstance L1 E.:]_EI

sl

Constraints/Pinouks File | (C:jfsp_workingfNewFolder foutput fconstraints U101 ucf E] O Load Resources

FEesource Mapping REesources

| Instance Mame Part Mame Mapped Resources | [] Hide Identical Resources  [] Hide Comments
u1 Xilinx_Spartanb:cksl... MET “mebl_dram_dq[*]" In_

MET "mchi_dram_dgs" IN_TE

MET "mcbl_dram_dgs_n" IN_

MET “mcb3_dram_dgs_n" IN_

AR RN AR AR RF R AR RFRFRF RS R LR LR L RR R LR LR RS R
## Tue 4 Jan 2011 12:24:44 PM
## Generated by FSP

xE

P s s P R s d I LI E LTI T T T LTI TTELTEELTE LS
##% File name : U1.ucf

## Description : UCF file

## For ULixiliny_Spartang: xceslx150kFggo00)
AR RN AR AR RE R AR RFRFRF RS R LR LR LR LR LR LR RS R
FRERFRAERFRR AR NET - LOCATION, IOSTANDARD ### #3442 AF AR FE
# Attached to Instance "DOR3_mcbl”

MET "mcbi dram_dg[*]" IN_TERM = NONE
IMET "rachildram_das” IN_TERM = NONE
MET "mchi_dram_dgs_n' IN_TERM = NOME
# Attached ko Instance "DORZ_mch3"

MET "mcb3_dram_dq[*]" IN_TERM = NOMNE
MET "mch3_dram_dgs" IN_TERM = NORME
MET "mch3 dram_dgs n' IN_TERM = NOMNE
# attached to Instance "DORS_mche”

MET "mcb4_dram_dq[*]" IN_TERM = MNOMNE
MET "mcbd_dram_dgs" IN_TERM = NOME
MET "mch4_dram_dgs_n" IN_TERM = NONE

9. Click Show Log to see the reports.
10. Click OK.

Mapping FPGA Port Names and Use Pins



You can map FPGA port names from FPGA files for all signals connected to a device by using
the Port Mapping window. This window also enables you to map the FPGA pin location
constraints to the FPGA ports from constraint files. Port mapping window allows you
graphically map FPGA port names and pin locations to the FPGA pins.

Understanding different Mapping Port names and Use Pins Scenarios
Before you start importing the files you must understand following scenarios:

m Having FPGA file but no Constraint file

You can use this form to map port names to nets.

ma Having Constraint file but no FPGA file

You can use this form to set use pin constraint for FSP nets.

m Having both FPGA and UCF files

You can use this form to map both FPGA ports and use pin locations.

Step by Step Instruction for Port Mapping

Mapping of FPGA Ports and Use Pins are done on following basis:

m Existing Net Names
m Pin Names

Mapping Port Names and Use Pins with Existing Net Names

The Existing Net Name scenario is used to demonstrate the steps in mapping the port names and
use pins.

The FPGA Port Mapping Wizard wizard guides you through a series of steps that you need to
perform for FPGA port names and use pin mapping.

Importing Constraints and FPGA files

If connection exists in your design follow the below steps

1. Right-click device instance and choose Constraints - Map FPGA Port and Pins.
The Select Constraints File dialog box is displayed.

2. Browse to the file, select the file, and click Open.
The FPGA Port and Use Pin Mapping dialog box is displayed.



FPGA Port and Use Pin Mapping for Devicelnstance U1

HOL Type ) Merllog (5 YHDL
HDL File D Madule(Entity v o
Load
Constrainks{Pinouts File D Signals
[] Map Use Pins
L “‘: 7 X » f'-%‘; B i [ ] Automap Bus Signals
[] Hide After Mapping
Device Instance Ports Filter + FPGA Ports Filter +

| Pln Marme Group Marme | Net Mame FPGA Port A FPGA Port Locakion

It V instance instance_name=DDR3_mchl signal_count=37

mchl_dram_we_n address mebl _dram we_n  mcbl_dram |
mchi_dram_reset_n address mcbi_dram_reset_n mcbi_dram_|
mcbl_dram_ras_n address mecbi_dram_ras n mcbi_dram |
mchl_dram_odt address mchl_dram_odt mcbl_dram |
mchl_dram_dgs_n data mebl_dram_dgs n mcbl_dram | =
mchl_dram_das data mchl_dram_dgs mechl_drarn_|
mcb1_dram_dm data mcb1_dram_dm mebi_dram |
mchl_dram_cke address mchl_dram_cke mcbl_dram |
mcbl_dram_ck_n address mcbl_dram ck_n mcbl_dram |
mcbl_dram_ck address mcbl dram_ck mecbl_drarn_|

mchl_dram_cas_n address mcbi_dram_cas_n mcbi_dram |
+- % bus name=mcbl_dram_dq<7:0: signal_count=8 |
+ % bus name=mcb1_dram_ba<2:0> signal_count=3
1+ % bus name=mcbl_dram_a<14:0> signal_count=15
=+ % instance instance_name=DDRZ_mch3 signal_count=35

mch3_dram_we_n address mch3_dram_we_n  mcb3_dram_
mch3_dram_ras_n address mch3 dram_ras_n mcb3_dram_
mch3_ dram_odt address mch3_dram_odt rch3_drarm_
mch3_dram_dgs n data mch3 dram_dgs n mch3_dram

meh3 dram das data mch3 dram das mcb3 dram

Show Log ” OF ” Cancel

3. Select the type of file to import in HDL Type options field.
Select the appropriate Verilog or VHDL module in Module/Entity Field.

5. Specify the path to the verilog file in HDL File field. Or click ... to browse to the verilog file
location.

6. Specify the path to the constraints file in Constraint File field. Or click ... to browse to the
constraints file location.

7. Click Load Signals to display the FPGA Ports and Use Pin information in FPGA Ports pane.
The FPGA Ports and Use Pin information is displayed in FPGA Ports pane.

&



FPGA Port and Use Pin Mapping for Devicelnstance U1

HOL Type %) Werilog () YHDL
HDL File C:/fsp_working/project33/output fronskrainks UL fUL .y E] Module/Ertity u1 b )
Load
Constraints/Pinouts File | C:/NewFolderfoutputfconstraints U101, uck E] Signals
["1 Map Use Pins
92 “\T = XA A "—:}_‘; B & ['] Automap Bus Signals
['] Hide After Mapping
Device Instance Ports Filter + FPGA Ports Filter +
n Marme Group MName | MNet Narme FPGA Port Assigned tc:A FPGA Port Location
i % linstan gnal_count=1 | = hdl_ports port_count=42

=8 tance instance nai gnal_count=37 | +- bus name=U2_DDR_D0<15:0> port_count=16
mch4_drarn_we_n address mche_dram_... mchd_dram_.. F4 | - bus name=U2 DDR_BA=1:0> port_count=2
mche_dram_reset n address mcbd_dram_r.. mchd_dram_r.. G5 | + bus name=U2_DDR_A<12:02 port_count=13
mcb4_dram_ras_n address mecb4_dram_r.. mcb4_dram_r.. <1 | lJ2_DDR_WE
mché_dram_odt address mecb4_dram_... mcb4_dram_odt E4 | U2_DBDR_UDGS
mché_dram_dgs_n data mche_dram_... mche_dram_d.. 14 | 12_DDR_LIDM
mihé_dram_dgs data mcbd_dram_... mchd_dram_d.. 15 | Uz_DDR_RAS
mch4_drarm_dm data mch4_dram_dm mchd_dram_dm K3 | Uz _DDR_LDOS
mche_dram_cke address mcbd_dram_.. mchd_dram_cke C4 | Li2_DDR_LDM
meb4_dram_ck_n address mecb4_dram_... mcb4_dram_c... E1 | Uz DDR_CS
mech4_dram_ck address mecb4_dram_ck mcb4_dram_ck E3 X U2_DDR_CLE_P
meb4_dram_cas_n address mcb4_dram_... mcb4_dram_c... B1 U2_DOR_CLK_M
#- % bus name=mcb4_dram_dq<7:0> signal_count=8 Uz_DDR_CKE
Uz_DDR_CAS

# % bus name=mcb4 dram_ba<2:0> signal_count=3
#- %’ bus name=mch4_dram_a-14:0> signal_count=15
=%’ instance instance_name=DDR3_mch1 signal count=37

mcbl_dram_we_n address mcbl_dram_ ... mcbl_dram_... R27
mcbl_dram_reset_n address mebl_dram_r.. mcbl_dram_r.. K27
mchil_dram_ras_n address mebi_dram_r.. mcbl_dram_r.. W27
mcbl_dram_odt address mebl_dram_... mcbl_dram_odt w30
mcbl_dram_dgs_n data mebl_dram_... mcbl_dram_d... AA30
mchl_dram_dgs data mebl_dram_... mcbl_dram_d... aaz9
mcbl_dram_dm data mebl_dram_dm mcbl_dram_dm AB30 v
£ >

I Show Log H OF H Cancel

8. Select Hide After Mapping option to hide the FPGA Ports and Use Pin in FPGA Port pane
after mapping.

9. You can do the port mapping by using one of the following methods:
o Select one or two FPGA ports in FPGA Ports pane to map the ports on pin level basis .

Drag and drop to the required net under FPGA Port column of Device Instance Ports
pane.

g Select Automap Bus Signals option to map all the bits of a bus when mapping a single
bit. Select a FPGA port in FPGA Ports pane. Drag and drop to the required net under
FPGA Port column of Device Instance Ports pane.

g Select the bus header item in FPGA Ports pane. Drag and drop to the appropriate bus item
in Device Instance Ports pane to map the complete bus.




- HOL Type () werilog () wHOL

. HDL File C:ffsp_working/project 33/ output fconstrainksf U101 v

| Constraints/Pinouts File EC:,I'NewFolder,l'output,l'constraints,l'U1,l'Ul.ucF

D Map Use Pins

*Z e '3 E A M lﬁ 1% §j Automap Bus Signals
["] Hide After Mapping
. Device Instance Ports Eilteri + FPGA Ports Filter iy
Py Marne T aroup Name | Met Mame | FPGA Part | Assigned ko Pi[‘_‘_ FPGA Part T Lacation
i address mch3 dram_ck.n  mch3_dram_c... U4 - U2 _DDR_DiGs
address meb3_ dram_ck mcb3_dram_ck S - 12 _DDR_D<4=
b3_d - UZ_DDR_DQ<3=
- UZ_DDR_DQ<2=
- UZ_DDR_DQ<1=
- meb3_dram mcb3_dram_a<13> | A=l
--mch3_dram... address meb3 dram_a<12> UZ_DDR_A<1..
-~ mch3_dram...  address mch3_dram_a<il= U2_DDR_A<1.. - U2 "‘)R--'?'“Jz;‘
- mch3_dram... address mehb3 dram_a<10> UZ_DDR_A<9> LOR A<t =
- mch3_dram... address mch3 dram_a=9> UZ_DDR_A=&>
- mch3_dram... address mch3 dram_a<8> UZ_DDR_A<7>
--mcb3_dram... address meb3 dram_a<7> UZ_DDR_A<E>
- mch3_dram... address mch3_dram_a<hs U2_DDR_A<S> Y3 |
--mcb3_dram... address mch3 dram_a<5> UZ_DDR_A<d> 0
- mch3_dram... address mch3 dram_a<4> UZ_DDR_A=3> =
- mcb3_dram... address meb3 dram_a=3> UZ_DDR_A<2:>
--mcb3_dram... address mcb3 dram_a<2> UZ_DDR_A<1>
- mch3_dram... address mch3 dram_a=i= UZ_DDR_A<0=
N ANl e n e o ERR 0 U2 DDR AT
< | i | [vj

10. Click Auto Map FPGA Ports icon to auto map all the ports with single click.
The Auto Map FPGA Ports dialog box is displayed.



Auto Map FPGA Ports
Map Fpga ports ko inkerface signals by matching reference column names,
specify ‘Exclude String Pattern’ ignore specific string or characker pattern in fpga port name and reference column
separately inorder to match the strings, Eg. use " _,-,[,]" pattern to map fpga port 'DDR_A15' ko the interface signal 'TDR-
A[15].

Exclude Patkern

Met Marme v Pattern FPEA Park Pattern ‘3

c‘:.l}.l_l'.l@.l$.l&.l*.l' c‘:.l}.l_l'.l@.l$.l&.l*.l' EEtCI'I

|:| Regular Expression |:| Regular Expression

Map MNet Name FPGEA Port

’ £ check all ] ’5:} Uncheck all ] I Map l [ Close

11. Specify the necessary options and patterns to match the FPGA ports to interface signals.

Note: For detailed information on regular expressions and field and buttons of Auto Map FPGA
Ports dialog box see Auto Map FPGA Ports section.

12. Click Map to automap the FPGA Ports.
13. You can do the use pin mapping by using one of the following methods:

g Select one or two Use Pin names in FPGA Ports column to map the use pins on pin level
basis. Drag and drop to the required net under Use Pin column of Device Instance Ports
pane.

g Select Map Use Pins option to map the Use Pin when mapping FPGA Ports.

g Click Auto Map Use Pins icon to auto map all the use pins at single step.

After clicking the icon, a confirmation dialog box is displayed, Do you want to auto map use
pins for mapped port names? Click Yes to complete the operation.

14. Click OK.

Note: If you design has connections, you may be prompted to remove the connections. Click Yes
to remove the connections.

Note: After clicking Yes, entire group is deleted if any of the used pin updated in the group.
Mapping Port Names and Use Pins with Pin Names

If your design does not have connections follow the steps:


file:///C:/Cadence/SPB_17.2/doc/fsp_ug/dialog_help.html%2399380594

1. Follow the Mapping Port Names with Existing Net Names topic steps till step10.
2. Invoke Auto Map FPGA Ports Confirmation dialog box and select Pin Names option in
Select Reference Column combo box and click OK.

3. Follow rest of the steps.

Importing Constraints from an External File

FSP helps you to re optimize the design based on inputs (for example port names and locations)
available in constraint files. These constraints and inputs are present in the constraint files. In
FSP and other FPGA tool design flow, you can design and optimize each partition and later
integrate with the top level design. FPGA designers may develop their FPGA logic and pin
assignments periodically. For example from the whole design designer starts working on High
Speed Interfaces first and validates those pin assignments before moving to other part of the
design.

To import constraints partially from the whole FSP design, you import partial constraints files
individually and merge the constraints with rest of the FSP design.

Note: For Altera FPGAs, you can import constraints from the <file name>.pin file.

Following figure shows the functional relationship between the FSP and other FPGA tools for
logic design and optimization analysis.
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The following list describes the above flowchart Import and export flow process from FSP to
other FPGA tools:

1. Creating a design in FSP.

2. Do port mapping, if you have constraints/FPGA files.
Or

Run the design.

3. Generate partial constraint files.

4. Import constraint files in other FPGA tools, optimize it and change connectivity as per your
need.

5. Generate constraint/FPGA file individually from FPGA tools.
6. Perform the port mapping again and re optimize the design.



Note: In Step 7, if FPGA ports are not mapped you should perform port mapping. Or if FPGA
ports are mapped you can always do import constraints.

About Constraint File

The Import Constraint feature allows you select the constraints individually. The constraint file
that is read into FSP is a file that will typically have one or more of the following information:

Port Name
Pin Location
IO standard
Bank Number
Resources

Import Constraints feature is available after or before running the design.

Note: For Altera FPGAs, you can import the constraints from an external file of format .pin;
however, you cannot export the constraints to .pin file.

Step by Step Instruction for Importing Constraints

This section guides you through a series of steps required that you need to perform while
Importing Constraints.

To Import Constraints follow the steps:

1. Right-click device instance and choose Constraints - Import Constraints.
The Select Constraints File dialog box is displayed.

2. Browse to the file, select the file, and click Open.
The Import Constraints dialog box is displayed.
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3. Specify the path to the constraints file in Constraint File field. Or click ... to browse to the
constraints file location.

4. Click Load Signals.
The Constraint signals are displayed.
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5. Select one interface and click OK to import the constraints of the selected interface.
6. Select all the interfaces and click OK to import the constraints for complete design.

Importing Details

After clicking Import, if the connectivity already exists, FSP updates the connectivity instantly
based by checking all the DRC and connectivity defined in the model definition. FSP prompts
you with an error message if do not find any pin information for all the pins in the group.

Points to Remember when Importing Constraint Files

The below figure describes the scenarios that you need to remember before or after importing

constraints:

Scenario

Item

Net connected in

Updates the connectivity as per constraint

FSP and present in file. FSP doesn't change the schematic net

UCF/QSF file

User constraint
signals present in
both design and
UCF/QSF.

name when you import the constraints. Use
pin will be set for all imported constraint
signals.

Updates the connectivity




Use pin and FSP check the standard DRC's rules.
connections exist in
design.

Prohibit Constraints |You need to map in resource section.

Importing Incomplete Constraints Files

Most of the times, other FPGA tools do not always generate complete constraints in files. For
example:

a In Xilinx generated UCF files, 10 standards are not generated for those pins which uses the
default 10 standard LVCMOS25.

m |n Altera generated QSF files, pin locations are not generated for N side of the differential
pairs, the assumption being made that the N side of the signal must connect to the N pin of
N/P pairing of the FPGA.

When you import the constraints files, FSP reads the incomplete and defined constraints files and
execute them properly by gathering all the missing and necessary information's.

Optimizing with Constrained Settings

Optimizing design is a key part of the design. Reducing compilation, improving timing
performance, reducing resource usage are some of the key part of optimizing design. FSP
provides you method for design optimization.

With the use of this feature you import IP design and use the same pin outs or you optimize them
with different constrained optimization options. After optimizing you can check the connectivity
in other FPGA tools and re import it. You can follow this process until you get satisfied with
your pin outs for design.

Constrained Optimization

Constrained Optimization enables you optimizing pin connections in defined scope. This feature
provides you with set of options to define the scope for optimization for set of pins. If the design
does not fit into the device you want, you can try to optimize using the various options and
settings. This feature is available only if the design has Use Pin information.

Points to Remember when working with Use Pin

When working with Use Pin following are the scenarios:

a Connections do not exist.
FSP stores the use pin information in Pin Property of Interface Instance form. If your design does
not have connections and you the map the FPGA pins for component.

m Connections exist.
FSP prompts you with a confirmation window about removing connections in the design, if your
design has connections.

Start Optimizing Design



You can start optimizing design after following process:

m FPGA Ports and Use Pins Mapping
m !mport Constraints

To optimize a design:

1. Choose Design - Run Design.
The Process Option Editor dialog box is displayed.

2. Click Advance of Device Instance.
The Constrained Optimization dialog box is displayed.

Advanced...
& U1 [xefslx150tFgg=00] Define set of instances to enable swapping identical groups. @
I L&
O Process Swappable Instances
address SWAER ErOUp Swap Fins
data Swap Group Swap Pins
= [ us
address Swap Eroup Swap Pins
data SWAD GEroup Swap Fins
£ >
oK ] [ Cancel

3. Click Constrained Optimization.
The Constrained Optimization pane gets enabled.

4. Select U3 to swap the U3 instance pins/groups within the instances.
Or

5. Select U3 and U6 if you want to swap the groups/pins within the two instances.
The Swap Groups and Swap Pins options get enabled.
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6. Click Swap Groups check boxes to select the groups that need to be swapped.
Note: You cannot swap the Data group with Address group. See below for more information.

After selecting the Swap Groups, Swap Pins gets automatically selected and is in disabled mode.
Or

7. Unselect the Swap Groups to swap the pins across single group.
8. Click + icon.
A new row gets added in Define the Swappable Instance pane.
9. Select Process check box.
10. Click drop down button.
A pop-up menu with list of Instance names is displayed.

11. Select U3 and U6 to swap the pins between two interfaces.
Instance name gets added in the Swappable Instance text box.

[ Mawimize: Pin Uklization  Proximity ESorted Groups (Mearest First) [V_E

2 Constrained Optimization

=2 Ull [xesbe150tFgg900] Define set of instances to enable swapping identical groups. &
B Le Pracess Swappable Instances
H address Swap Group Swap Pins ;USJUG i@
: E\----clata SWap Group <1 Swap Pins .
B Uz
é----address Swap Eroup | Swap Fins
data |:| Swap Pins :
< i I [

oK ] [ Caricel

Use X button to delete any row from the pane.



12. Click Run.

FSP checks following when optimizing at model level:

Action Check

Swap pins in a group If pin properties are same at
model level

Swap all the pins of one If number of pins in two groups

group to other group and group properties are same

Swap all the pins of one Both the interfaces should be
interface to other interface |identical logically.

Exporting Constraints

Designer working in top level designs can export their optimized project as a design partition.
FSP provides you the option to export the partial constraints on interface basis. After taking
these partial constraints to other FPGA tools, finally FSP lead designer take all these constraints
and integrate with his design.

FSP enables you to export the partial constraints to a specific location. These option is helpful
when FSP designer and FPGA designer work closely on same design. It may happen sometimes
FPGA design files will not be located in same directory as the FSP design files.

Export Constraints dialog box allows you to export the partial or full constraints file at specified
location.

Before you start exporting the constraints you must understand following things:

m Use Export All Constraints- To generate the resources for complete design.

m Use Export Partial Constraints- To generate the resources at instance level and specify the
instance generate constraints.

Exporting All Constraints
To export the constraints follow the below steps:

1. Right-click device instance and click choose Constraints - Export Constraints.
The Export Design Constraints dialog box appears.
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2. Select the Bus Notation to output the signals with selected notation.
3. Click Export All Constraints if you want to export all the constraints.
4. Specify the directory in which to save the constraints file in Constraint File Path field. Or

click ... to browse to the location of the constraint file.

Note: By default the project output folder directory is displayed.

5. Click Export.
Exporting Partial Constraints
To export the constraints follow the below steps:

1. Right-click device instance.
A pop-up menu with various options is displayed.

2. Click Export Constraints.

The Export Design Constraints dialog box is displayed.
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3. Select the Bus Notation to output the signals with selected notation.

4. Click Export Partial Constraints option to export constraints partially.
5. Click Add.
A new row gets added to the Export Partial Constraints grid.

6. Select Export option.
7. Click .
A pop-up menu with list of interfaces names is displayed.

8. Select one or more interfaces.

Note: With this option you can generate single or multiple constraints files with multiple
interfaces, protocols.

9. Click and select one or more banks.
The device view of the FPGA and list of banks is displayed.
10. Select one or more bank numbers and click OK.

11. Specify the directory in which to save the constraints file. Or click and select the location
under Constraint File Path.
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12. Click Export.
After clicking Export the constraints file with selected settings is generated in specified path. It
generates both verilog,VFPGA and ucf files with same name.

13. Click Save to save the settings.

Swapping Groups
This topic describes the following:

a Overview of Swapping Groups
m Swapping Groups Within an Interface
m Swapping Groups Between Two Interfaces

Overview of Swapping Groups

You can use the FSP to swap the groups. You can perform the individual swap operations on the
groups automatically to uncross the rats nest. The FSP enables you to optimize the swapping
group process to achieve better rats nests. By swapping groups you can minimize the average
rats nest crossings. The Swap group feature in the Design Connectivity, gains more significance
for identical interfaces where all the groups are logically same. When using IP generated pin
outs, make sure that the constraint optimization options are set appropriately while swapping
groups.

Points to Remember Before Swap Groups

The following points you must remember before you start swapping groups:
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m You are not allowed to manually swap interface groups when constrained optimization is not
set.

m lrrespective of Constrained Optimization settings (On/Off) you are allowed to swap same
logical groups (having Use Pin setting).

Swapping Groups Within an Interface
The following illustrates the steps to swap groups using an example.

1. Invoke the Design Connectivity.
The Design Connectivity is displayed.
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2. Right-click on the XP1.Data_Bytel and choose Swap Groups.
The Swap Group <Inst_name><Group_name> dialog box is displayed. This dialog box lists all
the names of the groups that are available in the selected interface.
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3. Click on the XP1.Data_Byte8 in the list.
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FSP displays the names of the selected groups, XP1.Data Bytel and XP1.Data_Bytel, at the

bottom of the window as a confirmation.

4. Click Swap to swap groups.

Note: After you click Swap, the Swap Group dialog box is continued to display. To close the

dialog box click Close.

The two groups XP1.Data Bytel and XP1.Data_Byte8 are swapped.
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Swapping Groups Between Two Interfaces

The following illustrates the steps to swap groups using an example.

; You can swap the groups of two interfaces only when the two groups does
me Ortant  not have any model constraints.

1. Invoke the Design Connectivity.
The Design Connectivity is displayed.
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2. Right-click on the Data_Byte8 and choose Swap Groups.
The Swap Groups dialog box is displayed. The dialog box lists all the names of the groups of the
two interfaces.
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Note: Multi selection is not allowed in Swap Group pane.

4. Click Swap Group.

Note: After you click Swap, the Swap Group dialog box is continued to display. To close the

dialog box click Close.

The two groups XP1.Data Byte8 and XP2.Data_Byte8 are swapped.
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