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Motivation

Hardware level power management is essential for Al computing ERA
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Hardware level power management is efficient but
Hardware design complexity 1
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System Design Complexity

Conventional design process is inconsistent in data, slow and complex

[ Conventional Power/Clock Design Process } [ Problems of Design }
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No-Code System Design Platform

Target Power and Clock Management Architecture

Resource
Management Core

Power management system

To No-Code

i 4 I ] Framework
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Clock management system

Power Management System PMR: Power Management for Root domain
_________ PMD: Power Management for Domain
i } Clock Management System PMIF: Power Management Interface

.........

PLINK: Power control Link
CLINK: Clock control Link
CMC: Clock Management Controller

For power and clock systems,

domain dedicated controllers are defined in system level.
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Hardware

Implementation using No-Code design platform
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The Solution of Power Reduction

No-code design is highly efficient and easy at the same time

OS Control Firmware Control FSM Control No-Code Design OS Control
* Non-real-time management
cPU cpPU cpPU cPU * Restricted control scope
Low power efficiency l l
S ::> m:::;:rr::nt m:::;:rr::nt m:::;:;f:nt Firmware ContrOI
Core Core Core  Resource management core control
LW power efficency ' « Still non-real-time due to firmware latency
Low control coverage Power/Clock
Non-Real-time ':> Man:g:nment
| Extrem.ely high Easy design of FSM ContrOI
Cor.nplexny of F.SM Complex hardvtlare . Domain dedicated FSM
Register Register H'%'f‘ ::fT“F”:L‘“y Longmlglty « Real-time management
| | | « Complex hardware and software structures
Target Target Target | Target ‘
Domains Domains Domains ’ Domains
; No-Code Design
| 3  Power reduction based on real-time management
M Power Efficiency « Easy to design with simple model
W Design Difficulty 3 - Consistent data for accurate outputs

« System design time reduction
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Easy to Design with Simple Model

Complex Hardware Design into simple GUI Model

Clock Management System Modeling Example

Test Control

External Event

ACG Handshake
—

Register Bank

Register control

DIV_B

Handshake Manager
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Auto clock gating
manager

CLKIN
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l—————»
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Power Management System Modeling Example

APB to Internal Bus converter

Reset Controller

NMI Controller

Programmable
Sequencer

!

Internal Bus Arbiter

DEMUX

A4

Memory

Interfaces Register

ROM

Bank
RAM

Power control

->

Isolation Control

Memory Control

» ACG handshake configures full network to replace common

clock framework
« Other extension layers are pre-designed
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Power Component

Modeling
T

Restore
—

Simple Model

Programmable sequencer for power management consists
of the base power management unit
Sequence data can be programmed in ROM or SRAM, and

sequence is modeled simply in flow chart

Related bus systems, controllers and registers are

generated based on canvas information




Consistent Data for Accurate Outputs

Software keeps data consistency between hardware design and GUI model

GUI and Generator use automatically
generated APl from same schema to

Modeling achieve data consistency. There is no
— A > Model additional coding for DB access.

DIV_B

Meta model defines abstracted data
---1 structure to reduce generator complexity.

. 19 Generator only needs to check simple
o i Fhst Consistency ® conditions.
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System Design Time Reduction

Design time is dramatically reduced in actual project

Reduce Design Duration by 90%

p
Conventional Design Process W b[ No-Code Design Process ]
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« Hardware design starts with an architectural diagram that usually misses detailed information
« Traditional design may lead to substantial unforeseen costs from data mismatches, especially with complex control schemes.
« A complete architectural diagram and configuration enable the generation of all required outputs for design phases
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GUI Page Examples

All design data are represented in GUI pages
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Clock Canvas includes SDC pages and gating pages Power Canvas includes UPF pages and signal pages
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Output Examples

Power/Clock Canvas generates all system design files w/ data consistency

* 15t customer and partner CDC waive DFT (ICL)

 All power, clock management and
booting systems are designed by
power and clock canvas

« Full specification design changes
v' less than 1 week e |t

« All IP and system level verifications LINT waive RTL (Verilog) ~ SEQ (Binary)
are cleared

« The designed power and clock
systems meet all the regulation
standards (LBIST, MBIST, and ASIL-D)
for automotive SOC

SDC UPF Test Bench (Verilog)
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Summary

Complete power and clock system can be designed within No-code platform

« Easy design
v" Engineer can use only simple GUI

« Accurate design

v Data consistency is guaranteed 100%

 Fast design
v All engineering outputs are generated in few minutes

v No communication loss

e Power reduction

v Hardware level power and clock management is fully supported

v" No-Code platform can optimize SOC power very efficiently and effectively

'a
TO SYSTEMS



