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Overview

• AM62L Architecture

• Devicetree: Idle-states and Power domain Mapping 

• S2idle Call flow

• PSCI-Implementation

– Validate power state

– Core coordination in Suspend sequence

– Resume sequence

• Challenges faced

– Re-entry of into idle-state

– System state context LOST

– S2idle re-entry on resume

– Handling interrupt affinity when a core is turned off

• Standby idle-state

– Validation Logic Problem

– Our workaround



AM62L Architecture
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Available Low power modes

Standby – Low Latency
Cores: Both ON (WFI)

Few PLLs downclocks, non critical LPSCs 

turned off

DDR: Auto Self Refresh

Wakeup sources: All interrupts

Fast, low power saving

Standby – High Latency
Cores: One core OFF

DDR: Self Refresh

Multiple PLL and devices off

Wakeup sources: All interrupts

DeepSleep
Cores: Both OFF

DDR: Self Refresh

Wakeup sources: RTC, USB, UART, IO-

Daisy Chain

RTC + DDR
Cores: Both OFF

DDR: Self Refresh

Wakeup sources: RTC 

Maximum power saving

System Retention Modes System Power-Down Modes



Device tree Configuration

• CPU idle states Domain idle states



Power domain Map



S2idle flow and OSI mode



AM62L PSCI Implementation and design



Validate power state

Power state parameter
Example : 

0x01000021 - Standby

0x02012235 - DeepSleep 

Bit Fields
Bit 0-15 :   State ID – Implementation Defined

Bit 16 :      Power state   0 = Retention

                      1 = Power down

Bit 24-25 : Power level   0 = CPU

    1 = Cluster

    2 = System

state_info population

• state_info[0] = CPU state

• state_info[1] = Cluster state

• state_info[2] = System state

CPUidle-driver
Role of the function



For Retention States : 

0x01000021 validate_power_state()

state_info[0] = 1 (Core-idle)

state_info[1] = 2 (Standby-1)

state_info[2] = 0 (RUN)

For Power down States : 

0x02012234 validate_power_state()

state_info[0] = 4

state_info[1] = 4

state_info[2] = 4

4 – MAX_OFF_STATE
Mode selection Logic comes here:

LPM - Deepsleep for parameter 0x02012235 

LPM - RTC+DDR for parameter 0x02012234



Suspend Sequence – pwr_domain_suspend()

Polls on Core 1 PD state

Save GIC ITS context 

Disable and save context for

 GIC 

Hardware sequence for 
selected LPM

CORE 0 – Primary Core CORE 1 – Secondary Core

gic_cpuif_disable

Turns itself OFF



Resume Sequence – pwr_domain_suspend_finish()

CORE 0 – Primary Core

GIC restore context and 
enable

Hardware resume 
sequence

Set a pending interrupt and 
raise SGI(IRQ 60-RTC)

Restore GIC ITS context

Core 1 Power Up

Return to kernel and set 
s2idle_wake

CORE 1 – Secondary Core

gic_cpuif_enable

Enable Group 1 Non-
secure Interrupts

Enter WFI

Wakeup and exit idle 
loop

IPI to core 1



Challenges faced



Re-entry into Idle state

• GIC is in a turned OFF state and does not 
register any interrupt

• Wakeup IRQs go to the M4 co-processor 
which wakes up the system

• On resume, since there are no pending 
interrupts from GIC’s perspective, we re-
enter the idle states

• To prevent this we need to setup a 
pending interrupt

This is done in the AM62L 

specific resume sequence path
A53 A53

GIC

RTC

M4 

Core

SRAM

DDR

UART

Deep Sleep

in pwr_domain_suspend_finish()



System State is LOST

syscore_ops



Interrupt Affinity Handling

• Most IRQs routed to Core-0

• In Standby High-Latency mode : Turn OFF 

one core dynamically (Eg. Core-0)

– IRQ may target OFF core → Missed Wakeup

• Solution:

– Re-route IRQS → Active Core

– Restore affinity on resume

Is re-routing of interrupt affinity in firmware a 

Valid approach

GIC

IRQs

(USB,Display,UART,etc)

Core-0 Core-1

IRQ lost



Standby Mode Implementation



The two paths taken by PSCI 

• After we have validated the power state parameter, we check pstate(16th bit of the 

power state parameter) and target_power_lvl 

• Depending on the value we go to one of the two paths

pstate=0 & target_pwr_lvl=0

CPU fast-path
All other cases – Ex.

Standby mode : 0x01000021



Cluster idle-state validation flow
Data structure used to store the requested power states



Validation Problem

• In the standby mode flow, the psci_req_local_pwr_state is populated by only 

one core :

0

20(RUN)

Core 0 Core 1

Lvl 1

Lvl 2

20(RUN)

psci_req_local_pwr_state



Workaround

Ignore RUN state for lvl=1(Cluster)



Open to Discussion



Thank You
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