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Outline

• What is IP-XACT?

• Changes in IP-XACT IEEE Std. 1685-2022

• A use case by Arteris IP: regbank generation

• Memory map definitions and power domain examples by Agnisys



IP-XACT, a standard structure for packaging, …

• XML Schema Definition (XSD)
• component, design, …

• Semantic Consistency Rules (SCR)
• overlapping registers, multiple drivers, …

• Tight Generator Interface (TGI)
• API provided by IP-XACT Design Environment

• Bus interfaces
• Ports
• Registers
• Parameters
• Views
• Files

“Electronic IP Data Sheet”

• IP instances
• Parameter values
• Interconnect

“Electronic IC Data Sheet”

XML

DatabaseGenerators



IP-XACT development

• IP-XACT 1.0 December 2004

• IP-XACT 1.1 June 2005

• IP-XACT 1.2 April 2006

• IP-XACT 1.4 March 2008

• IEEE Std. 1685-2009 December 2009

• IEEE Std. 1685-2014 June 2014

• IEEE Std. 1685-2022 September 2022



Changes in IEEE Std. 1685-2022 (incomplete)

• Removed conditionality

• Added XML document to describe memory element definitions

• Added mode-dependent memory and register access

• Added mapping from ports to register fields

• Added register field aliasing and broadcasting

• Added connectivity support for structs, unions, and SV interfaces

• Added power domains and power domain bindings

• Added REST as standard transport layer for TGI



Removed conditionality

• To reduce complexity that was introduced in IEEE Std. 1685-2014

• Backward compatibility supported by Accellera Vendor Extensions

<ipxact:port>

<ipxact:name>my_port</ipxact:name>

…

<ipxact:isPresent>

…some Boolean expression…

</ipxact:isPresent>

<ipxact:port>

<ipxact:port>

<ipxact:name>my_port</ipxact:name>

…

<ipxact:vendorExtensions>

<accellera:port>

<accellera-cond:isPresent>

…some Boolean expression…

</accellera-cond:isPresent>

</accellera:port>

<ipxact:vendorExtensions>

<ipxact:port>



Added typeDefinitions

• New top-level element

• Describes memory-related element definitions
• Field definition, register definition, address block definition, …

• Instantiated in components and other type definitions



Example typeDefinitions

VLNV=abcd
registerDefinition

name=R1
size=32
…

registerDefinition
name=R2
…

parameters P1, P2, P3

typeDefinitions

VLNV=efgh
externalTypeDefinitions

name=myTypes
VLNV ref=abcd

configurableElements P1=1, P2=2, P3=3
memoryMap

addressBlock
register

name=myReg
addressOffset=0
registerDefinitionRef=R1, typeDefinitions=myTypes

component



Component modes

• New component sub-element mode

• Describes user-defined modes and conditions when modes are active

• Modes are referenced in memory elements, ports, and interfaces, e.g
• memoryRemap (replacing remapState)

• alternateRegister (replacing alternateGroup)

• addressBlock, registerFile, and register accessPolicy (new)

• field fieldAccessPolicy (new)

• field accessRestriction (new)

• port fieldMap (new)



Example mode-dependent register access

mode
name=TEST
portSlice=myPortSlice

portRef=test_mode
condition=$ipxact_port_value(myPortSlice)==1

mode
name=FUNC
portSlice=myPortSlice

portRef=test_mode
condition=$ipxact_port_value(myPortSlice)==0

component modes

register
name=myReg
addressOffset=0
size=32
accessPolicy

modeRef=TEST
access=read-write

accessPolicy
modeRef=FUNC
access=read-only

register access policy

A condition expression can contain terms for port slice values, register field slice values, and mode condition values



Field map

• New port sub-element fieldMap (mode-dependent)

• describes if a field slice is accessible through a port slice in the
referenced modes



Example field map

register
name=R
field

name=F
bitOffset=0
bitWidth=2

port
name=P
vector=[3:0]
fieldMap

fieldSlice
registerRef=R
fieldRef=F

range=[3:2]
modeRef=FUNC

F[1] F[0]

P[3] P[2] P[1] P[0]



Register field aliasing and broadcasting

• New register field sub-element aliasOf (mode-independent)
• describes if a field is an alias of another field in the same component

• New register field sub-element broadcastTo (mode-dependent)
• describes if a write transaction on a field triggers the same transaction on 

other fields in the same component in the referenced modes



Example field aliasing and broadcasting

register
name=R1
addressOffset=0
field

name=F
access=read-only

register
name=R2
addressOffset=4
field

name=F
access=read-write
aliasOf

registerRef=R1
fieldRef=F

register
name=R1
addressOffset=0
field

name=F
access=write-only

register
name=R2
addressOffset=4
field

name=F
access=read-write
broadcastTo

registerRef=R1
fieldRef=F

alias broadcast



Structured port

• New component port sub-element structured

• Describes an HDL port that is a structure, union, or SV interface that is 
composed out of binary values

• Connections can be made to the whole HDL port or to slices of it



Example structured port – structure

name=myPort
structured, packed=true

struct, direction=out
subPort

name=mySubPort1
wire

direction=out
vector=[11:0]

subPort
name=mySubPort2
wire

direction=out
vector=[3:0]

structure
typedef struct packed {

logic [11:0] mySubPort1;

logic  [3:0] mySubPort2;

} myStruct;

module m(output myStruct myPort);

endmodule



Example structured port – SV interface

name=z
structured

interface
subPort, isIO=true

name=clk
wire

direction=in
subPort

name=x
wire

direction=inout
structPortTypeDef

typeName=itr
role=mod1

SV interface
interface itr( input clk );

logic x,y;

modport mod1( input x, clk );

modport mod2( output y );

endinterface

module ip( itr.mod1 z );

endmodule



Example structured port – SVI connection
u_ip1

z (itr.mod1)

top

clk

x

u_ip2

z (itr.mod2)

y

clk

interface itr( input clk );

logic x,y;

modport mod1( input x, clk );

modport mod2( output y );

endinterface

module ip1( itr.mod1 z );

endmodule

interface itr( input clk );

logic x,y;

modport mod1( input x, clk );

modport mod2( output y );

endinterface

module ip2( itr.mod2 z );

endmodule

module top(input clk);

itr my_if(.clk(clk));

ip1 u_ip1(.z(my_if));

ip2 u_ip2(.z(my_if));

endmodule



Power domains

• New component sub-element powerDomain
• Describes power domains of the component

• New component port sub-element powerDomainRef
• Describes in which power domain the port is located

• New design component instance sub-element powerDomainLinks
• Describes binding of component instance power domains



Example power domains

VLNV=abcd
powerDomain

name=D1
powerDomain

name=D2

component

VLNV=wxyz
componentInstance

instanceName=myInstance
VLNV ref=abcd
powerDomainLink

externalPowerDomainReference=T1
internalPowerDomainReference=D1

powerDomainLink
externalPowerDomainReference=T2
internalPowerDomainReference=D2

design

VLNV=efgh
powerDomain

name=T1
powerDomain

name=T2
designInstantiation

VLNV ref=wxyz

component



Questions – part 1



Outline

• What is IP-XACT?

• Changes in IP-XACT IEEE Std. 1685-2022

• A use case by Arteris IP: regbank generation

• Memory map definitions and power domain examples by Agnisys



A practical use case

• RTL register bank generator
• Reads IP-XACT

• Writes RTL (Verilog)

• The RTL includes
• A bus protocol target state machine

• An address decoder

• Registers accessible by the software 
through the SW interface

• And by the hardware through the 
HW interface (bitfield access)

IP-XACT 
2022 + VE

RTL 
regbank

Regbank
generator

report

busInterface
(protocol)
Register fields 
(memoryMap)

Registers
Protocol SM
Address decoder



Regbank structure

• The IP component has two parts
• Hardware / Software Interface (HSI)

• HW functional behavior

• HW part (not captured in IP-XACT)
• Main IP behavior 

• HSI Part (defined in the IP-XACT standard)
• Communicates with the software interface

• Programmable registers interface

Programming interface
(Protocol based)

HW interface
(signal based)

HW can read-write 
to registers

reg1

reg2

reg3

SW side HW side

IP 
functions

registers

p
ro

to
co

l

interface

reset, clock



Regbank structure

• IP-XACT Bus target interface used to generate:
• Protocol specific target state machine
• Address decoder

• IP-XACT registers used to generate:
• SW side

• SW access to Data
• Error management

• Invalid address
• Invalid access type eg. Read access on WO register
• Invalid protection access

• HW side
• Register Flip flops
• HW access to Data
• Ready management

Reset(s) and clock(s)
Bus protocol signals interfacing 
with the SW part

Signals Interfacing 
with the component 
HW part

reg

reg

reg

Decoder

State Machine

interface

Registers

S1

S1S1

S1

regreset, clock

trigger

ready

data

we/re



Controlling the HW access

• IP-XACT defines how memory-mapped elements behave as seen from 
the perspective of the System interconnect (i.e. the SW side). 

• The Register Bank Generator automates the creation of RTL code 
representing the boundary between software and hardware. 
• We have extended the concept of IP-XACT (SW) access to HW access (i.e. what 

would traditionally be thought of as the application specific logic). This is 
achieved by defining a vendorExtension (hwAccess).

• HW access values can be any of the (UVM) accessPolicies supported by 
IP-XACT



Controlling the HW access

• Use IP-XACT 2022 new features (fieldMap, qualifier) with additional
properties to describe the HW access configuration

<ipxact:field>

<ipxact:name>my_field</ipxact:name>

<ipxact:access>read-only</ipxact:access>

<arteris:hwAccess>W1S</arteris:hwAccess>

</ipxact:field >

<ipxact:port>

<ipxact:name>hwEn</ipxact:name>

<ipxact:qualifier>isUser @user=“hwWe”</ipxact:qualifier>

<ipxact:fieldMap>

<ipxact:fieldRef>my_field</ipxact:fieldRef>

<ipxact:fieldMap>

</ipxact:port >



Example

• Simple IP with 3 registers
• Status, Clear, and Set @ address 0, 4, 8

• Clear and Set are alias of Status

• Programmable from a protocol interface

• Represented in IP-XACT with a 
busInterface and a memoryMap

Status

Set

Clear

registers intr{addr,data,access}

clock

reset

addr == 4

addr == 8

write

clear

set

din[0]

intr
(from HW)

addr

dout
0

status.f

write read



Example

• Description of the Status 
register
• One field F 

• with SW access = RO

• And HW access = W1S

<ipxact:register>
<ipxact:name>status</ipxact:name>
<ipxact:addressOffset>’h0</ipxact:addressOffset>
<ipxact:size>1</ipxact:size>
<ipxact:field>

<ipxact:name>f</ipxact:name>
<ipxact:bitOffset>0</ipxact:bitOffset>
<ipxact:bitWidth>1</ipxact:bitWidth>
<ipxact:resets>

<ipxact:reset>
<ipxact:value>'h0</ipxact:value>

</ipxact:reset>
</ipxact:resets>
<ipxact:fieldAccessPolicies>

<ipxact:fieldAccessPolicy>
<ipxact:access>read-only</ipxact:access>

</ipxact:fieldAccessPolicy>
</ipxact:fieldAccessPolicies>
<ipxact:vendorExtensions>

<arteris:hwAccess>W1S</arteris:hwAccess>
</ipxact:vendorExtensions>

</ipxact:field>
</ipxact:register>



Example

• Description of the Clear
register
• Alias of register Status

• status.f is accessed at clear.f
address
with clear.f access policy

• with SW access = W1C

<ipxact:register>
<ipxact:name>clear</ipxact:name>
<ipxact:addressOffset>'h4</ipxact:addressOffset>
<ipxact:size>1</ipxact:size>
<ipxact:field>

<ipxact:name>f</ipxact:name>
<ipxact:bitOffset>0</ipxact:bitOffset>
<ipxact:aliasOf>

<ipxact:registerRef registerRef="status"/>
<ipxact:fieldRef fieldRef="f"/>

</ipxact:aliasOf>
<ipxact:fieldAccessPolicies>

<ipxact:fieldAccessPolicy>
<ipxact:access>write-only</ipxact:access>
<ipxact:modifiedWriteValue>oneToClear
</ipxact:modifiedWriteValue>

</ipxact:fieldAccessPolicy>
</ipxact:fieldAccessPolicies>

</ipxact:field>
</ipxact:register>

Alias = Create a link between 2 ip-xact bitfields



Example

• Description of the Set 
register
• Alias of register Status

• status.f is accessed at set.f
address
with set.f access policy

• with SW access = W1S

<ipxact:register>
<ipxact:name>set</ipxact:name>
<ipxact:addressOffset>’h8</ipxact:addressOffset>
<ipxact:size>1</ipxact:size>
<ipxact:field>

<ipxact:name>f</ipxact:name>
<ipxact:bitOffset>0</ipxact:bitOffset>
<ipxact:aliasOf>

<ipxact:registerRef registerRef="status"/>
<ipxact:fieldRef fieldRef="f"/>

</ipxact:aliasOf>
<ipxact:fieldAccessPolicies>

<ipxact:fieldAccessPolicy>
<ipxact:access>write-only</ipxact:access>
<ipxact:modifiedWriteValue>oneToSet
</ipxact:modifiedWriteValue>

</ipxact:fieldAccessPolicy>
</ipxact:fieldAccessPolicies>

</ipxact:field>
</ipxact:register>

Alias = Create a link between 2 ip-xact bitfields



Example

• Interrupt port on the
HW side
• Referencing the field 

F of the Status 
register

<ipxact:model>
<ipxact:ports>

<ipxact:port>
<ipxact:name>intr</ipxact:name>
<ipxact:wire>

<ipxact:direction>in</ipxact:direction>
<ipxact:qualifier>

<ipxact:isInterrupt>true</ipxact:isInterrupt>
</ipxact:qualifier>

</ipxact:wire>
<ipxact:fieldMaps>

<ipxact:fieldMap>
<ipxact:fieldSlice>

<ipxact:memoryMapRef memoryMapRef="mmap"/>
<ipxact:addressBlockRef addressBlockRef="AB"/>
<ipxact:registerRef registerRef="status"/>
<ipxact:fieldRef fieldRef="f"/>

</ipxact:fieldSlice>
</ipxact:fieldMap>

</ipxact:fieldMaps>
</ipxact:port>

</ipxact:ports>
</ipxact:model>



Example

• Verilog code generated
(sample)

// status_f

//    swAccess : RO

//    hwAccess : W1S

//    reset value    : 1'h0

//    inputPort : intr

//

// Alias: clear_f

//    swAccess : W1C

//

// Alias: set_f

//    swAccess : W1S

module regbank(
input intr,

...
// Register clear
wire we_clear = we & (addr[3:0] == 4'h4) ? pstrb[0] : 1'b0;
// Register set
wire we_set = we & (addr[3:0] == 4'h8) ? pstrb[0] : 1'b0;
...
always @(negedge presetn, posedge pclk)

if (!presetn) begin
status_f <= 1'h0;

end
else begin

if (we_clear || we_set) begin
if (we_clear) begin

status_f <= ~din[0] & status_f;
end
else if (we_set) begin

status_f <= din[0] | status_f;
end

end
else begin

status_f <= intr | status_f;
end

end
...

decoding of a write
access at register clear

decoding of a write
access at register set

interrupt write
from HW

write

Generated from protocol
(APB4 byte enable)



Example
read

...
always @(*)
begin

rdata_comb = 32'h00000000;
if (!pwrite & psel && !error) begin

case (addr)
// Register status: status_f (RO)
4'h0: begin

rdata_comb[0] = status_f;
end
default: begin

rdata_comb = 32'h00000000;
end

endcase
end

end

Status.f is read
at address 0

• Verilog code generated
(sample)

// status_f

//    swAccess : RO

//    hwAccess : W1S

//    reset value    : 1'h0

//    inputPort : intr

//

// Alias: clear_f

//    swAccess : W1C

//

// Alias: set_f

//    swAccess : W1S



Example

• The status register may be defined externally in a typeDefinitions

• Referenced from the component
• E.g. instantiation with configurable bitfield size e.g. 1, 4, 8, 16,  32…

• When changing size on status, the size of the aliased registers also
change

• External definition has no impact on generated RTL code

• But high impact on IP-XACT description and reuse methodology



Example

typeDefinitions

VLNV=efgh
externalTypeDefinitions

name=status4
VLNV ref=abcd

configurableElements TPSize=CPsize
memoryMap

addressBlock
register

name=status
size=32

addressOffset=0
registerDefinitionRef=statusX, typeDefinitions= status4

parameters CPSize=4

component

• typeDefinitions
• Common definition of 

register status
• With variable field size

• component
• ExternalTypeDefinitions

configures the status 
register

• Referfenced from the
addressBlock with a 
RegisterDefinitionRef

VLNV=abcd
registerDefinition

name=statusX
bitFieldWidth=TPsize

…
parameters TPSize=1



Generating this Example with TGI

• TGI (Tight Generator Interface) is a language independant API to
access the IP-XACT metadata
• TGI is based on IDs; it includes more than 2500 calls (getters and setters)

• It now supports the REST communication protocol (in addition to the 
SOAP protocol)
• The major benefit of such protocols is their statelessness: the server does not 

store any information about the client; every request from the client contains 
all the information for the server to process the request

• REST is more widely used and works with many formats (XML, HTML, JSON...) 
while SOAP only supports XML



Generating this Example with TGI

• Example of TGI code (Python)
tgi.init ('2.1', 'fail', 'starting TGI')    

leafID = tgi.createComponent(leafVLNV)

interfaceID = tgi.addComponentTargetBusInterface(leafID, 'busIF', protocolVLNV)    

tgi.addBusInterfaceAbstractionType(interfaceID, protocolAbsVLNV)

targetInterfaceID = tgi.getBusInterfaceTargetID(interfaceID)

tgi.setTargetMemoryMapRef(targetInterfaceID, 'mmap')    

mmapID = tgi.addComponentMemoryMap(leafID, 'mmap')    

blockID = tgi.addMemoryMapAddressBlock(mmapID, 'regblock', '0', '1000', '256’)

statRegID = tgi.addAddressBlockRegister(blockID, 'status', '0', 32, 'f', '0', ‘CPSize’)

tgi.setRegisterRegisterDefinitionRef(statRegID, ’f’, statusX, status4)

clrRegID = tgi.addAddressBlockRegister(blockID, 'clear', ‘4’, 32, ‘f', '0', ‘CPSize’)

clrFieldID = tgi.getRegisterFieldIDs(clrRegID)[0]

tgi.setRegisterFieldAliasOf(clrFieldID, 'f’)

aliasOfID = tgi.getRegisterFieldAliasOfID(clrFieldID)

tgi.setAliasOfRegisterRef(aliasOfID,’f’)

...

tgi.end(0, 'ending TGI')

param1ID = tgi.addParameter(leafID, ‘CPsize’, ‘1')    

tgi.setParameterIdAttribute(param1ID, 'CPsize')    

tgi.setResolveAttribute(param1ID, 'user')    

tgi.setTypeAttribute(param1ID, 'int')    



Questions – part 2



Outline

• What is IP-XACT?

• Changes in IP-XACT IEEE Std. 1685-2022

• A use case by Arteris IP: regbank generation

• Memory map definitions and power domain examples by Agnisys



Memory Map defintion

• typeDefinitions for central definitions of reusable memory related 
elements
• Memory map, register, field, etc.,

• memoryMapDefinition
• Defines addressblocks, banks, subspace, as required
• Parameterize for configuration

• memoryMapDefinitionRef
• Used to reference a memory map definition in a component



Example

• Memory map definition

• Example memory map 
has an address block

• Address Unit Bits is 
configured using 
parameter AUB

<ipxact:memoryMapDefinitions>

<ipxact:memoryMapDefinition>

<ipxact:name>mem_map</ipxact:name>

<ipxact:addressBlock>

<ipxact:name>mem_map_block</ipxact:name>

<ipxact:baseAddress>’h0</ipxact:baseAddress>

<ipxact:range>'h100</ipxact:range>

<ipxact:width>32</ipxact:width>

<ipxact:register>

<ipxact:name>Reg1</ipxact:name>

...

<ipxact:field>

<ipxact:name>F1</ipxact:name>

...

</ipxact:field>

</ipxact:register>

</ipxact:addressBlock>

<ipxact:addressUnitBits>AUB

</ipxact:addressUnitBits>

</ipxact:memoryMapDefinition>

</ipxact:memoryMapDefinitions>



Example

• Memory map defintions 
are encapsulated in type 
definitions

<?xml version="1.0"?>

<ipxact:typeDefinitions

xmlns:ipxact="..." 

xmlns:xsi="..."

xsi:schemaLocation="...">

<ipxact:vendor>Agnisys</ipxact:vendor>

<ipxact:library>Tutorial</ipxact:library>

<ipxact:name>Type_Def_Central</ipxact:name>

<ipxact:version>1.0</ipxact:version>

<ipxact:displayName>Central Type 

Definitions</ipxact:displayName>

<ipxact:memoryMapDefinitions>

<ipxact:memoryMapDefinition>

...

</ipxact:memoryMapDefinition>

</ipxact:memoryMapDefinitions>

...



Example

• Parameter AUB specified 
in type definition

• AUB is used in memory 
map defintion to 
configure address unit 
bits

...

<ipxact:parameters>

<ipxact:parameter parameterId=“AUB" 

choiceRef="bitsize“ prompt="Address Unit Bits" 

type="shortint" resolve="user">

<ipxact:name>AUB</ipxact:name>

<ipxact:value>8</ipxact:value>

</ipxact:parameter>

</ipxact:parameters>

</ipxact:typeDefinitions>



Example

• type definitions are 
referred in a component as 
externalTypeDefinitions

• externalTypeDefinitions 
encapsulate the type 
definition reference

• Parameter AUB is assigned 
a value of “16”

<?xml version="1.0"?>

<ipxact:component xmlns:ipxact="..." xmlns:xsi="..." 

xsi:schemaLocation="...">

<ipxact:vendor>Agnisys</ipxact:vendor>

<ipxact:library>Tutorial</ipxact:library>

<ipxact:name>comp_a</ipxact:name>

<ipxact:version>1.0</ipxact:version>

<ipxact:typeDefinitions>

<ipxact:externalTypeDefinitions>

<ipxact:name>centralTypes</ipxact:name>

<ipxact:typeDefinitionsRef vendor="Agnisys" 

library="Tutorial“ name="Type_Def_Central" 

version="1.0">

<ipxact:configurableElementValues>

<ipxact:configurableElementValue

referenceId="AUB">16

</ipxact:configurableElementValue>

</ipxact:configurableElementValues>

</ipxact:typeDefinitionsRef>

</ipxact:externalTypeDefinitions>

</ipxact:typeDefinitions>

...

</ipxact:component>



Example

• Memory map of the 
component refers to a 
memory map definition

• memoryMapDefinitionRef 
is used alongwith 
typeDefinitions as 
attribute

<?xml version="1.0"?>

<ipxact:component xmlns:ipxact="..." xmlns:xsi="..." 

xsi:schemaLocation="...">

<ipxact:vendor>Agnisys</ipxact:vendor>

<ipxact:library>Tutorial</ipxact:library>

<ipxact:name>comp_a</ipxact:name>

<ipxact:version>1.0</ipxact:version>

<ipxact:typeDefinitions>

...

</ipxact:typeDefinitions>

<ipxact:memoryMap>

<ipxact:name>c_mem_map</ipxact:name>

<ipxact:memoryMapDefinitionRef

typeDefinitions=“centralTypes”>mem_map

</ipxact:memoryMapDefinitionRef>

...

</ipxact: memoryMap>

</ipxact:component>



Example – System RDL

• System RDL can be 
generated from IP-XACT

• typeDefinitions are 
generated as definitive 
definitions, as shown for 
memory map example

• addressBlock can be 
generated as an addrmap or 
a regfile depending on the 
level of hierarchy

addrmap mem_map { //memory map definition
addrmap addr_block { // address block

size = "0x100";
…

} mem_map_block @0x0;
…

};



Example – RTL



Example – TGI generation
...

typeDefinitionsID = tgi.createTypeDefinitions('Agnisys', 'Tutorial', 'Type_Def_Central', 

'1.0')

memMapDefID = tgi.addTypeDefinitionsMemoryMapDefinition(typeDefinitionsID, 'mem_map')

...

paramAUBID = tgi.addParameter(typeDefinitionsID, 'AUB', '8')

compID = tgi.createComponent('Agnisys', 'Tutorial', 'comp_a', '1.0')

extDefID = tgi.addComponentExternalTypeDefinitions(compID, 'centralTypes', vlnvTypeDef)

configElemValID = tgi.addConfigurableElementValue(extDefID, 'AUB', '16')

memMapID = tgi.addComponentMemoryMap(compID, 'c_mem_map')

status = tgi.setMemoryMapMemoryMapDefinitionRef(memMapID, 'mem_map', 'centralTypes’)

...



Power Domain

• Specified in components

• Referred in designs in componentInstances 

• Also referred within components under power constraints for 
wire/transactional ports

• Generated into corresponding UPF for RTL



Example - Power Domain

• powerDomain
• Specified in component 

named comp_a

<?xml version="1.0"?>

<ipxact:component ...>

<ipxact:name>comp_a</ipxact:name>

...

<ipxact:powerDomains>

<ipxact:powerDomain>

<ipxact:name>PD1_a</ipxact:name>

</ipxact:powerDomain>

<ipxact:powerDomain>

<ipxact:name>PD2_a</ipxact:name>

</ipxact:powerDomain>

</ipxact:powerDomains>

...

</ipxact:component>



Example - Power Domain

• powerDomain
• Specified in component 

named comp_b

<?xml version="1.0"?>

<ipxact:component ...>

<ipxact:name>comp_b</ipxact:name>

...

<ipxact:powerDomains>

<ipxact:powerDomain>

<ipxact:name>PD1_b</ipxact:name>

</ipxact:powerDomain>

<ipxact:powerDomain>

<ipxact:name>PD2_b</ipxact:name>

</ipxact:powerDomain>

</ipxact:powerDomains>

...

</ipxact:component>



Example - Power Domain

• powerDomainLink
• Specified in componentInstance in 

a design

• externalPowerDomainReference 

• internalPowerDomainReference

<?xml version="1.0"?>

<ipxact:design ...>

<ipxact:name>design_b</ipxact:name>

...

<ipxact:componentInstances>

<ipxact:componentInstance>

<ipxact:instanceName>comp_a_i</ipxact:instanceName>

<ipxact:componentRef VLNV></ipxact:componentRef>

<ipxact:powerDomainLinks>

<ipxact:powerDomainLink>

<ipxact:externalPowerDomainReference>PD1_b

</ipxact:externalPowerDomainReference>

<ipxact:internalPowerDomainReference>PD1_a

</ipxact:internalPowerDomainReference>

</ipxact:powerDomainLink>

</ipxact:powerDomainLinks>

</ipxact:componentInstance>

</ipxact:componentInstances>

...



Example - Power Constraint

• powerConstraint
• Wire
• Transactional (in TLM view 

only)

• powerDomainRef
• Reference to a power 

domain in encapsulating 
component

<?xml version="1.0"?>

<ipxact:component ...>

...

<ipxact:ports>

<ipxact:port>

<ipxact:name>comp_a_pd1_supply_port</ipxact:name>

<ipxact:wire>

<ipxact:powerConstraints>

<ipxact:powerConstraint>

<ipxact:powerDomainRef>PD1_a

</ipxact:powerDomainRef>

</ipxact:powerConstraint>

</ipxact:powerConstraints>

</ipxact:wire>

</ipxact:port>

...

</ipxact:component>



Example – UPF 

• Agnisys tool generates 
UPF file for the design

set_design_top design_top

set_scope .

# Create power domains for components and design

create_power_domain PD_TOP

create_power_domain PD1_a  -elements {comp_a}

create_power_domain PD2_a  -elements {comp_a}

create_power_domain PD1_b  -elements {comp_b}

create_power_domain PD1_b  -elements {comp_b}

# Create supply ports for component power domains

create_supply_port comp_a_pd1_supply_port -domain PD1_a

# Create supply nets for  component power domains

create_supply_net comp_a_pd1_supply_net -domain PD1_a

# Connect supply nets to top level supply ports

connect_supply_net comp_a_pd1_supply_net –ports comp_a_pd1_supply_port 

# Set primary power supply nets for power domains

set_domain_supply_net PD1_a  -primary_power_net comp_a_pd1_supply_net



Example – TGI for power domain
...

compAID = tgi.createComponent('Agnisys', 'Tutorial', 'comp_a', '1.0’)

pwrDomainA1ID = tgi.addComponentPowerDomain(compID, 'PD1_a’)

pwrDomainA2ID = tgi.addComponentPowerDomain(compID, ‘PD2_a’)

compBID = tgi.createComponent('Agnisys', 'Tutorial', 'comp_b', '1.0’)

pwrDomainB1ID = tgi.addComponentPowerDomain(compID, 'PD1_b’)

pwrDomainB2ID = tgi.addComponentPowerDomain(compID, ‘PD2_b’)

...

designID = tgi.createDesign(vlnv)

compAInstID = tgi.addDesignComponentInstance(designID, compAVLNV, ‘comp_a_i’)

pwrDomainLinkID = tgi.addComponentInstancePowerDomainLink(compAInstID, pwrDomainB1ID, 

pwrDomainA1ID)

...



Questions


