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SoC Test-bench and Test-bench UPF
 SOC Test-bench UPF
set_design_top top/chip_tb_inst

load_upf $env(UPF_PATH)/chip/upf/chip.upf –scope u_chip

# Any additional user attributes

 Test-bench
module chip_tb;

.......

`ifdef DEFINE_UPF_PKG

import UPF::*;

`endif

// Constant supplies

initial

begin

supply_on(“VDD_1P8”, 1.8);

supply_on(“AVSS”, 0);
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SoC Test-bench and Test-bench UPF
 Test-bench (contd....)
// Dynamic supplies

always @ (posedge system_clk, negedge power_on_reset)

begin

if(supply_requested)

begin

if(supply_value==0x1)

supply_on(“VDD_VAR”,0.8);

else if(supply_value==0x2)

supply_on(“VDD_VAR”,0.9);

else if(supply_value==0x3)

supply_on(“VDD_VAR”,1.0);

else

supply_on(“VDD_VAR”,0.7);

end

else

supply_off(“VDD_VAR”,0);

end

end

Chip

Supply driver
(model off chip suplies)

VDD_1P8 AVSS VDD_VAR

Note: system_clk, power_on_reset and supply_value
are signals in the test bench, not UPF objects
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Summary
 Introduction to building system level power intent

 Block implementation examples
- Hard IP with 2 domains
- IO pads

 SoC Integration
- Useful tips
- An outline
- Top level power states
- Verification bench and UPF
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What’s New in UPF 2.1

Qi Wang

Technical Marketing Group Director

Cadence Design Systems, Inc.
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What’s New in IEEE 1801-2013 (UPF2.1)

Sample Features
 Supply Equivalence

 Buffer Insertion

 Power Domain Boundaries

 Modeling Hard Macros

 Defining Power Management Cells

 Methodology Implications
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Supply Equivalence
 Two types of supply equivalence

- Electrical equivalence  determined by connection
- Functional equivalence  determined by connection or declaration

- if A and B are electrically equivalent, then A and B are functionally equivalent;
- if A and B are declared functionally equivalent, then A and B are functionally equivalent

- Electrical equivalence implies functional equivalence, but not vice-versa

 What does this imply?
- Two anonymous supply sets built from equivalent power/ground functions are 

equivalent;
- Two supply sets that are functionally equivalent can be used interchangeably;
- A supply set and any supply set handle it is associated with are always 

equivalent
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Language Impact of Equivalence

Supply equivalence affects various commands:

 set_isolation/set_level_shifter/set_repeater
- whether a driver/receiver supply set matches a -source/-sink filter

 set_isolation
- whether a driver/receiver supply satisfies the -diff_supply_only filter

 create_power_domain

- whether a port of a macro instance is on a power domain’s (lower) boundary

 create_composite_domain

- whether two domains can be composed
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Buffer Insertion

 The –repeater_supply of set_port_attributes is deprecated

 New command introduced to handle “always-on” buffer insertion

 Semantics on the interaction of this command versus other 
commands are well defined
- The command will have an impact on the driver/receiver supply analysis for 

strategies

set_repeater Buff –domain PD1 –elements {DataIn, AddrIn, DataOut}

set_repeater Buff –domain PD2 –source PD1 –sink PD3 –applies_to inputs

set_repeater Buff –domain PD2 –update –instance {buf1 buf2}
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Power Domain Boundaries
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Modeling Hard Macros

 A structured way to model power intents for hard IP

 Three new commands
- 2 commands for model definition

begin_power_model

end_power_model

- 1 command for model application
apply_power_model

 Benefits
- Enforce the hierarchical modeling methodology
- Enable complex hard IP modeling with power states specification
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Defining Power Management Cells

Be able to define special power management cells within 1801

 define_always_on_cell

 define_isolation_cell

 define_level_shifter_cell

 define_power_switch_cell

 define_retention_cell

 define_diode_clamp

define_retention_cell -cells SR1 \
-clock_pin Clk \
-save_function {save posedge} \
-restore_check !Clk -save_check !Clk \
-power_switchable VDD_SW \
-power VDD -ground VSS
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Summary of IEEE 1801-2013
 Deletions and Deprecations

- many UPF 1.0 commands and options
- some annexes

 Restrictions
- supply set functions
- supply_expr, logic_expr

 Extensions/Additions
- precedence rules
- set_equivalent
- set_repeater
- find_objects for module type
- new CORRUPT_ON_CHANGE simstate
- new options for existing commands
- new power intent commands
- power mgmt cell commands
- annexes on

- low power design methodology
- supporting hard IP
- UPF power mgmt commands & Liberty
- power mgmt cell modeling

 Syntax Clarifications
- UPF and Tcl
- list syntax
- Boolean expressions
- set_port_attributes
- set_design_attributes

 Semantic Clarifications
- upf_version
- set_design_top
- hierarchical names
- supply set semantics
- source/sink filters 
- repeater/retention/iso/ls order
- domain/system power states
- UPF attributes
- UPF processing stages
- power state simulation semantics
- power switch simulation semantics
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