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S32G How to Put A53 to WFI

by John Li (nxa08200)
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1.1 BFUH
IR4E S32G & A F M -
28.12.5 Software reset partition turn-off flowchart

For the Cortex-A53 reset domain, clocks for the initial frequencies can be set up by configuring MC_CGM_1 to the FIRC clock.
See the clocking chapter for details.

Figure 147. Tum-off flowchart for software reset partition
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Mcu_ts *\src\power ip MC _ME.c



static void Power Ip MC ME ConfigureCore(const Power Ip MC_ME CoreConfigType * CoreConfigPtr, uint8
PartitionIndex)

(...

if (MC_ME PRTNX COREX PCONF _CCE DIS U32 == (CoreConfigPtr->CorePconfRegValue &
MC ME PRTN1 COREO PCONF CCE MASK))

{
/* Wait until WFI is set */

Power Ip_StartTimeout(&StartTime, &ElapsedTime, & TimeoutTicks,
POWER IP TIMEOUT VALUE _US);

do
{

TimeoutOccurred = Power Ip TimeoutExpired(&StartTime, &ElapsedTime, TimeoutTicks);

CoreStatus =
Power Ip pxMC_ME->McMePrtnArray[PartitionIndex].McMePrtnCoreArray[ CoreIndex].PRTN_CORE_STAT;

} while ((MC ME PRTNX COREX STAT WFI EXECUTED U32 != (CoreStatus &
MC ME PRTNI1 _COREO STAT WFI MASK)) && (!TimeoutOccurred) );

/* timeout notification */
FI UL M7 (A2 E56 ) AS3 1) WFLIRES, — HRIFH WFDIRESHREAL, gk 23T Z 5 i H
VR PR AR AR (. T AZ 25 Th g %2 42 1 SPD 0 BLAIARES) .
{HJ27E Linux [ idle #EF2+H (LA BSP30 M ):
Drivers\cpuidle\cpuidle-arm.c
device initcall(arm_idle init);
|->arm_idle init cpu
| |[->ret=dt init idle driver(drv, arm idle state match, 1);
static const struct of device id arm_idle_state match[] initconst = {
{ .compatible = "arm,idle-state",
.data = arm_enter idle state },
{1
15
static struct cpuidle driver arm idle driver initdata = {
.name = "arm_idle",
.owner = THIS MODULE,
/*

* State at index 0 is standby wfi and considered standard



* on all ARM platforms. If in some platforms simple wfi

* can't be used as "state 0", DT bindings must be implemented
* to work around this issue and allow installing a special

* handler for idle state index 0.

<

.states[0] = {

.enter =arm_enter idle state,
.exit_latency =1,
.target residency =1,
.power_usage =UINT _MAX,
.name ="WFI",
.desc ="ARM WFI",
}
15
| | [>CPU PM CPU IDLE ENTER(arm_cpuidle suspend, idx);
#define  CPU PM CPU _IDLE ENTER(low_level idle enter, \
idx, \
state, \
is_retention) \
( \
int__ret=0; \
\
if (lidx) { \
cpu_do_idle(); \
return idx; \
} \
\
if (lis_retention) \
__ret= cpu_pm_enter(); \
if (!__ret) { \
__ret=1low_level idle enter(state); \
if (lis_retention) \
cpu_pm_exit(); \
} \



_ret?-1:1idx; \

1)

#define CPU_PM_CPU_IDLE ENTER(low_level idle enter, idx) \
__CPU _PM_CPU _IDLE ENTER(low_level idle enter, idx, idx, 0)
| | | |->cpu_do idle

| [[ ->_cpu_do_idle();

static void noinstr __cpu_do_idle(void)
{

dsb(sy);

wii();

}

2 ¥ Linux idle RS BER 1L AS3 #EN WFLRES, 7EA PIlskEr, SGRHTMIZEAT, Xt
KB HE, ARHE Linux IEETAERFL T, MR E 2 E] WELRES, it
17 partition of f #:/F, 1M1 SEFR b AS3 IR A TEEAE WFDIRA .

FESERR S Bert A LR iR BN F 00, 090l 2 Linux E3)5CHL, A sh 55 HIfE L -

1. M BT 5E Linux 8514 )5, $h47 AS3 [ partiton off/on 5 #/F, X MHiE A LLE AT Linux

FB ML, FrLASERR I Linux £2HUT T poweroff iy & ).
2. MW A ISR, (— 28 ] IPCF/ENET/JEE)Z SRAM Flag # 8] [5] 2) i 7792,
R T A% panic T, MIFE M ARZEA.
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1.2 2% %K
R | S AFK Iy 3RS
SCRY S32G2.pdf S32G BT | Mwww.nxp.com/s32g %,
S32G3.pdf i
Y THIO069H_gic architecture specification.pdf ARM GIC M ARM M5 N %
spec
%84 | DDIOS16E_gic5000 rlpl trm.pdf ARMGIC & | )\ ARM P35 T %,
T




Bsp30 | {35 BSP Tt Mwww .nxp.com™ NS T
B | $32G _BSP30.0 User Manual.pdf

£,

Bsp36 | fFE BSP Fiit Mwww.nxp.com’™ NMKS T %,
%ﬁi S32G2/3 LinuxBSP_36.0 User Manual.pdf

1.3 M TR

e R B4l Linux FIIRIAEE, ASGEMH ] Lauterbach 42 A %, XFEESSEWFLEH, Fr
CAZL i ] Lauterbach ¥4 M %, W7 E—MEAARHIIG M % 0ER .

A1 1# F~\pfe\Driver\1.0.0\PFE-DRV_S32G_M7 MCAL 1.0.0_QLP2\example_ application\
run_main.cmm BIAS, FFRH 5 PFE AHOCHEE /MR B, (80 MOAZ R AR «

; in case of linux slave, uncomment the following line to give some time to linux to boot

; wait 5s

s AT PR A A 22 TR P 2 2 s A e .«

;data.load.elf &elf file /GLOBTYPES

geee

;MENU.ReProgram ~~/mens32g2.men
RIGIBITIA, AS32EE, Zainl LUEE M K Lauterbach K& FH AH S AR /745 1

t32marm.exe ->run script->S32G(menu item)->MC_ME:

_.r

" B::per, "MC_ME" o | ® | x
PRTN1_COREO_PCONF 00000001 CCE 1: Enable the core clock A
PRTN1_COREO_PUPD 00000000 CCUPD 0: Do not tr*lgger the hardware process
PRTN1_COREO_STAT 80000001 WFI 1: WFI execute
PRTN1_COREO_ADDR 340A0000 ADDR 0D028000

PCONF 00000000 CCE 0: Disable the core clock

PUPD 00000000 CCUPD 0: Do not tr*igger the hardware process
PRTN1_CORE1_STAT 80000000 WFI 1: WFI execute

PRTN1_CORE1_ADDR FFF38000 ADDR 3FFCEOOD

PRTN1_CORE1_
PRTN1_CORE2_PCONF 00000001 CCE 1: Enable the core clock

PRTN1_CORE1l

PRTN1_CORE2_PUPD 00000000 CCUPD 0: Do not tr'igger the hardware process
PRTN1_CORE2_STAT 80000001 WFI 1: WFI execute

PRTN1_CORE2_ADDR FFF38000 ADDR 3FFCEOOO

PRTN1_CORE3_PCONF 00000000 CCE 0: Disable the core clock
PRTN1_CORE3_PUPD 00000000 CCUPD 0: Do not trigger the hardware process
PRTN1_CORE3_STAT 80000000 WrFI 1: WFI execute

PRTN1_CORE3_ADDR FFF38000 ADDR 3FFCEOO0 v
< >




A LLE BERIA Linux BSP 5514 10 idle HEFELEPUAS AS3 4bF WFDIRZS, 11 H AR AS3 T2 /K
B WFLIRE .

2 Panic

2.1 Panic ISR S HT
LA XTEE BSP36(H ATF SCHFRRA) A BSP30(E ATF SCRERRA):

\kernel\panic.c
Bsp36 | Bsp30

Panic() .
local_irq_disable();

/*
* It's possible to come here directly from a panic-assertion and
* not have preempt disabled. Some functions called from here want
* preempt to be disabled. No point enabling it later though...
£

* Only one CPU is allowed to execute the panic code from here. For
* multiple parallel invocations of panic, all other CPUs either
* stop themself or will wait until they are stopped by the 1st CPU
* with smp_send_stop().
£
* *old_cpu==PANIC CPU_INVALID' means this is the 1st CPU which
* comes here, so go ahead.
* *old_cpu == this_cpu' means we came from nmi_panic() which sets
* panic_cpu to this CPU. In this case, this is also the 1st CPU.
&/
panic_smp_self stop();
|-> local cpu_stop
| |-> cpu_park loop

| 1=
for ;) {
wfe();
wii();
}

If set /proc/kernel/panic_on_oops: oops will lead panic
If set /proc/kernel/panic > 0, will restart kernel
if (panic_timeout !=0) {

/*

* This will not be a clean reboot, with everything

* shutting down. But if there is a chance of

* rebooting the system it will be rebooted.

)




if (panic_reboot mode != REBOOT UNDEFINED)

reboot_mode = panic_reboot _mode;
emergency_restart();
H
emergency_restart();
|-> machine emergency restart
| |-> machine restart
/* Disable interrupts first */
local_irq_disable();
smp_send_stop();
/* Now call the architecture specific reboot code. */
| | |->do_kernel restart

|->atomic notifier call chain(&restart handler list, reboot mode, cmd);

Reboot.c

int register_restart _handler(struct notifier block *nb)

{

return atomic_notifier chain_register(&restart handler list, nb);

}

\arch\arm64\kernel\psci.c

\drivers\power\reset
S32genl reboot.c

register_restart handler(&psci_sys_reset nb);
static struct notifier block psci_sys reset nb
.notifier call = psci_sys reset,
.priority = 129,
¥
psci_sys _reset,
|->invoke psci fn
(PSCI_0 2 FN_SYSTEM RESET, 0, 0, 0);
#define
PSCI 0 2 FN SYSTEM RESET PSCI 0 2 FN(9)
#define PSCI_0 2 FN BASE 0x84000000
#define PSCI_0 2 FN(n) (PSCI_0 2 FN BASE + (n))

priv->s32genl _reboot nb.notifier call
=s32genl_reboot;
err = register_restart_handler
(&priv->s32genl _reboot nb);
s32genl reboot
static int s32genl_reboot
(struct notifier block
*this, unsigned long mode, void *cmd)
{
unsigned long timeout;
struct s32genl_reboot_priv *priv =
container of
(this, struct s32genl reboot priv,
if (Ipriv->mec_rgm || !priv->mc_me)
return 0;
regmap_write(priv->mc_rgm,
MC RGM_FRET,
MC RGM_FRET VALUE);

return 0;

Atf/lib/psci/psci_main.c

psci_smc_handler()

case PSCI SYSTEM_RESET:
psci_system_reset();

/* We should never return

from psci_system reset() */

#define PSCI_SYSTEM RESET U(0x84000009)

|-> psci_plat pm_ops->system_reset();

=s32 system reset

| >

static void  dead2 s32 system reset(void)




{

NOTICE("S32 TF-A: %s\n", _func_ );
if (is_scp_used()) {
scp_reset_platform();

} else {

s32_destructive_reset();

}
plat_panic_handler();

}

>

func plat_panic_handler
wii

b plat panic_handler
endfunc plat panic handler

X TR S HAT ] WELE S5
® panic_smp_self stop ZBIHAT 1 ¢ irq F W7, RJEIEFZ 1817 WEFLIE ],
® UL BN oops T A F panic, I H. panic 2817 reset, 471 5k

If set /proc/kernel/panic_on_oops: oops will lead panic
If set /proc/kernel/panic > 0, will restart kernel

® machine restart F5GHAT K irq I8, SAJ5 I do_kernel restart fifli X restart_handler list if
RN

® BSP36 K%L psci_sys_reset OB A BEFF, FF@E R ATF, ATF ARASHAT
32 _destructive reset(); H¥H i, T A A H plat_panic_handler();$44T WFI.

® BSP30 H %L s32genl reboot PRAEHZISGE FNEEFAF, BT partition off/on H 5, A
1T WFL,
MBS AT, BRIN BSP M RS N iZ1iEAE E A HE N WFDIRAS, 1 EREASRESE N WFI
RE

SERRIMERSE B2 BTl AS3 #5615 EN WFL. (C4FHAT panic fCASRS, FrE R AS3 &5tiBH idle
PATAAS, ArLl£ss2eiBH WEDIRZS, RJ2 panic fAHSTEEELE AS3 #EN WFD). FTLL B 2 A% J
IR BARAL SR ST

FEAE T panic 2 Fi 75 £ A0 B N AZRIG MK TR, J0K panic {T B ECHE S -
~/BSP30/standalone/linux-bsp30$
Vi .config
CONFIG_PANIC_ON_OOPS_VALUE=1 #it oops 47 panic.
CONFIG_PANIC TIMEOUT=5 # panic Z J& 5S #k N\ &5 AR .
CONFIG_MAGIC SYSRQ=y ##/i1 SYSRQ Ihfig, HFili& panic.
7] PLI#E T make menuconfig &4




2.2 BSP30 &t i85 (Non-ATF)
(CBQERRE
I EAERE, BEOVIFHH WFL:
vi drivers/power/reset/s32gen1-reboot.c

static int s32genl_reboot(struct notifier block *this, unsigned long mode,

void *cmd)

for(;;)
{
dsb(sy);
wii();
h
#f0
EEENEL D
#endif
h
2. & WFILZHT, Kis IRQ AN, IE7EH GIC A CPU Wi, W RS2 4t

Kernel\cpu pm.c
cpu_pm_enter

|->cpu_pm notify robust(CPU PM_ENTER, CPU PM ENTER FAILED); /f#i/&X cpu pm notifier chain i %/
&%, Z%CN CPU PM_ENTER

Drivers\irqchip\irq-gic-v3.c
static void gic_cpu_pm_init(void)
{
cpu_pm_register notifier(&gic cpu pm notifier block); /i /M I cpu pm notifier chain i H1%%
}
static struct notifier block gic cpu_pm_notifier block = {
.notifier_call = gic_cpu_pm_notifier,
¥
static int gic_cpu_pm_notifier(struct notifier block *self,

unsigned long cmd, void *v)

if (cmd == CPU_PM_EXIT) {...
} else if (cmd == CPU_PM_ENTER && gic_dist_security disabled()) {



gic_write_grpenl(0);
gic_enable_redist(false);

}
return NOTIFY OK;

}

Bt AR _EAEAE EAZ X EZHAT WFI 55¢ IRQ 287, T cpu_pm_enter(), #tr] LLEZT AS3
CPU Wi JF GIC CPU interface, 1T :

vi arch/arm64/kernel/smp.c

static void local cpu_stop(void)

{
set_cpu_online(smp_processor_id(), false);
cpu_pm_enter();//johnli add 7EIEZEAZ cpu_park_loop 1 F} WFI §iJtx$E GIC #:1
local_daif mask();
sdei_mask local cpu();
cpu_park loop();
}

vi arch/arm64/kernel/process.c

void machine restart(char *cmd)

{

/* Disable interrupts first */
cpu_pm_enter(); //johnli EAZIK irq FWIHT, Jek GIC M
local irq_disable();
smp_send_stop();
3. BHEEEZ WFLIAT AR
vi arch/arm64/include/asm/smp.h

static inline void cpu_park loop(void)

{
for (;;) {
//johnli test wie();
dsb(sy); //johnli add
wii();
H
}

4. BEL gic WAZAKEN A



GIC 3Kzl
vi drivers/irqchip/irg-gic-v3.c
static int gic_cpu_pm_notifier(struct notifier block *self,
unsigned long cmd, void *v)
{... elseif (cmd = CPU_PM_ENTER && gic_dist_security_disabled()) {
gic_write_grpenl(0);
gic_enable_redist(false);
H
static inline bool gic_dist security disabled(void)

{
return readl_relaxed(gic_data.dist base + GICD_CTLR) & GICD_CTLR DS;

H
%% GIC CHY:
DS, bit [6]
Disable Security.

0bo Nomn-secure accesses are not permitted to access and modify registers that control Group
0 interrupts.

ob1 Non-secure accesses are permitted to access and modify registers that control Group 0
interrupts.

If DS is written from 0 to 1 when GICD_CTLR.ARE_ S ==1. then GICD_CTLR.ARE for the single
Security state is RAO/WL.

If the Distributor only supports a single Security state. this bit is RAO/WI.

If the Distributor supports two Security states. it IMPLEMENTATION DEFINED whether this bit is
programimable or implemented as RAZ/WL.

When this field is set to 1. all accesses to GICD _CTLR access the single Security state view, and all
bits are accessible.

When set to 1. this field can only be cleared by a hardware reset.

Writing this bit from 0 to 1 is UNPREDICTABLE if any of the following is true:
. GICD _CTLR.EnableGrp0==1.

. GICD _CTLR.EnableGrplS==1.

. GICD CTLR.EnableGrpINS==1.

. One or more INTID is in the Active or Active and Pending state.

The reset behavior of this field is:

. On a GIC reset, this field resets to 0.
WIS 2 IR 3L gic_dist_security_disabled()iz [] 0, FffPA GIC 4% FARS SR EASHAT .
W HARNCN:



/lelse if (cmd == CPU_PM_ENTER && gic_dist_security disabled()) {
else if (cmd == CPU_PM_ENTER) {

fv.
F AN HTAE DS=0 I AT AU 52 75 1IEHf -

static inline void gic_write_grpenl(u32 val)

{
write_sysreg_s(val, SYS ICC _IGRPENI1 EL1);
isb();
h
%% GIC 3 H4:
63 32 i
RESO
: 31 1 0
RES0

|_E.r1able

Bits [63:1]

Reserved. RESO.

Enable, bit [0]
Enables Group 1 interrupts for the current Security state.
0bo Group 1 interrupts are disabled for the current Security state.
ob1 Group 1 interrupts are enabled for the current Security state.
Virtual accesses to this register update ICH_VMCR_EL2.VENGI.
ﬁ'/lf EL3 is present:

. The Secure ICC_IGRPENI_EL1.Enable bit is a read/write alias of the
ICC_IGRPEN1 EL3.EnableGrpl$ bit.

. The Non-secure ICC_IGRPENI1_ELI1.Enable bit is a read/write alias of the
ICC_IGRPEN1 EL3.EnableGrplNS bit.

If the highest priority pending interrupt for that PE is a Group 1 interrupt using 1 of N model. then
the interrupt will target another PE as a result of the Enable bit changing from 1 to 0.

The reset behavior of this field is:
. On a Warm reset. this field resets to 0.
BT DIRREE SO Ui B, 52 BSP30 WA ATF, 7EAAZALT EL1 BIfEHL, 2 nf DARC & 3 EL3
(1), (A BEARER?).
DL ARES R 4 AT A% 1 GIC £2 11 E A Sleep IR, MM GIC CPU #11:

gic_enable redist



|-> gic_data rdist rd base
if (enable)
/* Wake up this CPU redistributor */
val &= ~GICR_WAKER ProcessorSleep;
else
val |= GICR_WAKER_ProcessorSleep;
writel relaxed(val, rbase + GICR_ WAKER);
if (lenable) { /* Check that GICR_ WAKER is writeable */
val = readl relaxed(rbase + GICR_WAKER);
if (!(val & GICR_WAKER _ProcessorSleep))
return; /* No PM support in this redistributor */

while (--count) {
val = readl relaxed(rbase + GICR_WAKER);
if (enable * (bool)(val & GICR_WAKER _ChildrenAsleep))

break;

cpu_relax();
udelay(1);

}

Mik: S32G2 RDB2+Linux BSP30+Lauterbach:

1. ¥ RDB2 % B A SDcard J53l), 1&1T Lauterbach+fiA, #RJ547HF MC ME & [, nLLE F
274 VU AS3 7E WFLARAS, fH/RIBH .

2. A53 Linux ZHE A, R8T
root@s32g274ardb2:~# cd /proc/
root@s32g274ardb2:/proc# echo ¢ > sysrq-trigger

[ 28.471915] sysrq: Trigger a crash

[ 28.471935] Kernel panic - not syncing:

[ 28.471938] sysrq triggered crash

[ 28.579564] SMP: stopping secondary CPUs

[ 28.583059] johnli debug;local cpu_stop,cpu_id=279011944
[ 28.583060] johnli debug;local cpu_stop,cpu_id=279011944
[ 28.583060] johnli debug;local cpu_stop,cpu_id=279011944
[ 28.588351] GICv3: johnli debug: pm_enter

[ 28.598940] Kernel Offset: disabled



[ 28.602932] GICv3: johnli debug: pm_notifier
[ 28.606402] CPU features: 0x0040022,2000200c
[ 28.610661] GICv3: johnli debug: pm_enter

[ 28.614909] Memory Limit: none

[ 28.618903] GICv3: johnli debug: pm_notifier
[ 28.621944] Rebooting in 5 seconds..

[ 28.626196] GICv3: johnli debug: pm_enter

[ 28.633745] GICv3: johnli debug: pm_notifier
[ 33.629925] GICv3: johnli debug: pm_enter

[ 33.633497] GICv3: johnli debug: pm_notifier
[ 33.637752] enter wfi

3. #RJ57E Lauterbach H MC_ME & [, ] LAEF| 274 FIPUAS A53 7] LUK HERE /£ WEDIRES .

2.3 BSP36 £ i #H (ATF)
4% 2 Hir BSP36 Panic 1fil i /47 -
® AEFAMMA T irq KRS, EEKAE A gic cpuif Wi, FEEEEZICIEH N WFI,
FEAT whi TE AL FEAEIR
® A% T irq RIS JE V)2 ATF b, fJaifdfH:
vi plat/nxp/s32/s32_psci.c

static void __dead2 s32_system_reset(void)

{
NOTICE("S32 TF-A: %s\n", func_);

if (is_scp_used()) {
scp_reset_platform();
} else {
s32_destructive reset(); /At reset CPU
}
plat_panic_handler();//WFI i& =] A FH
§
PL_E % A #4447 GIC CPU interface Wi - #21E,



® FrLItnRAE ATF HHH8 AT AS3 I IF GIC CPU 42 [ #:/E, J: s32 destructive_reset(),
JF HIAT plat_panic_handler()idE X WFI, N|3EF 4% 5 E4%E AT LLgE N WFL,

BT

vi atf/plat/nxp/s32/s32 psci.c
static void _ dead2 s32 system die in wfi(void)

NOTICE("S32 TF-A: %s\n", _func_);
for (int i = 0; i < PLATFORM_CORE_COUNT; i++) { /% T AFfRAS $32G, 7 EEI A53 HiEE X
PLATFORM_CORE_COUNT
gicv3 cpuif disable(i);
}

plat_panic_handler();
§

#ifdef CONFIG_ENABLE_WFI FOR SYSTEM_RESET
.system_reset = s32 system die_in wfi,

telse

.system_reset = s32 system_reset,

#endif

#ifdef CONFIG ENABLE WFI FOR SYSTEM OFF
.system_off=s32 system die in wfi,

#else

.system_off = s32 system_off,

#endif

gicv3_cpuif disable B W : 5 Linux GIC R3] 1388 14 S A 2 ek B BL, 1 ELx 2%
TEN

/*******************************************************************************

* This function disables the GIC CPU interface of the calling CPU using

* only system register accesses.

******************************************************************************/
void gicv3 cpuif disable(unsigned int proc_num)
{...

assert(IS_IN_EL3()); //ATF T.{EfE EL3, Tfi Linux /& ELI

/* Disable legacy interrupt bypass */

write_icc_sre_el3(read icc sre el3() |

(ICC_SRE DIB BIT |ICC SRE DFB_BIT));
/* Disable Group0 interrupts */ //Linux AM# ] FIQ, Ffr LA A #1E group0, 1fi ATF fH T
write_icc_igrpen0 ell(read icc_igrpen0 ell() &
~IGRPEN1 EL1 ENABLE GO BIT);
/* Disable Group1 Secure and Non-Secure interrupts */ // Linux f# ] EL1 %7 47%%, ATF ffi ] EL3 %17 %%
write_icc_igrpenl el3(read icc_igrpenl el3() &



~(IGRPEN1_EL3 ENABLE GINS BIT |
IGRPEN! EL3 ENABLE GIS_BIT));

/* Synchronise accesses to group enable registers */

isb();

/* Mark the connected core as asleep */
gicr base = gicv3 driver data->rdistif base addrs[proc num];
assert(gicr_base != 0U);
gicv3 rdistif mark core asleep(gicr base); /UL NS B WAKER to sleep.
}
19 N9 B %5 #define CONFIG_ENABLE.WFI FOR_SYSTEM RESET. MliR4s a0
root@s32g274ardb2:/proc# echo ¢ > sysrq-trigger
[ 52.380011] sysrq: Trigger a crash
[ 52.380032] Kernel panic - not syncing:
[ 52.380036] sysrq triggered crash
Message from syslogd@ at Thu Apr 28 17:59:07 2022 ...
: Kernel panic - not syncing:
[ 38.279533] SMP: stopping secondary CPUs
[ 38.283046] Kernel Offset: disabled
[ 38.286506] CPU features: 0x1,20002001,20000842
[ 38.291020] Memory Limit: none
[ 38.294063] Rebooting in 5 seconds..

Lauterbach A F 274 JUA~ AS3 Fa 2 7E WFLIRZS.

3 Poweoff

3.1 Poweroff fLIB R FE S ¥
R #r poweroff g 2 M PATAS :

Eapit Bsp30
— Zlfiﬁféggf‘:‘ardbzz# e root@s32g2 T4ardb2:/ust/bind which
root@s32g274ardb2:~# cd /sbin/ reboot




root@s32g274ardb2:/sbin# Is -1 poweroff
Irwxrwxrwx 1 root root 14 Mar 9 2018 poweroff
-> /bin/systemctl

root@s32g274ardb2:/sbin# which reboot
/sbin/reboot

root@s32g274ardb2:/sbin# Is -1 /sbin/reboot
Irwxrwxrwx 1 root root 14 Mar 9 2018
/sbin/reboot -> /bin/systemctl

/sbin/reboot

root@s32g274ardb2:/usr/bin# which
poweroff

/sbin/poweroff
root@s32g274ardb2:/sbin# Is -1

Irwxrwxrwx 1 root root 23 Mar 9
12:34 poweroff ->

/sbin/poweroff.sysvinit

Irwxrwxrwx 1 root root 13 Mar 9
12:34 poweroff.sysvinit ->

halt.sysvinit

Irwxrwxrwx 1 root root 21 Mar 9
12:34 reboot -> /sbin/reboot.sysvinit

Irwxrwxrwx 1 root root 13 Mar 9
12:34 reboot.sysvinit -> halt.sysvinit

/kernel/reboot.c

SYSCALL_DEFINEA4()

{

case LINUX REBOOT CMD RESTART:
kernel restart(NULL);
break;

case LINUX REBOOT CMD POWER OFF:
kernel_power_off();
do_exit

SYSCALL DEFINE4()

{...
case
LINUX_REBOOT CMD RESTART:

kernel restart(NULL);
break
case
LINUX REBOOT CMD HALT:
kernel halt();
do_exit(0);
panic("cannot halt");

}

kernel power off
|-> machine power off();

{
local irq_disable();
smp_send_stop();
if (pm_power_off)
pm_power_off();
}

| [->pm_power off= psci_sys poweroff

kernel halt
|-> machine_halt

void machine_halt(void)

{
local irq_disable();
smp_send_stop();
while (1);

}

Drivers/firmware
/psci/psci.c

psci_sys_poweroff

invoke psci fn(PSCI_ 0 2 FN SYSTEM_OFF,

0,0, 0);

#define PSCI_ 0 2 FN SYSTEM OFF
PSCI 0 2 FN(8)

#define PSCI 0 2 FN BASE




0x84000000
#define PSCI 0 2 FN(n)
(PSCI 0 2 FN BASE + (n))
Atf/lib/psci/ #define PSCI SYSTEM_OFF
Psci_main.c U(0x84000008)
case PSCI_SYSTEM_OFF:
psci_system_off();
|->psci_plat pm_ops->system_off();
static void _ dead2 s32 system_off(void)

{
if (is_scp_used()) {
scp_shutdown_platform();
}else {
pmic_system_off();
}
plat_panic_handler();
h

3.2 BSP30 &34 (Non-ATF)
Fr MBS 08 -
vi arch/arm64/kernel/process.c
void machine halt(void)
{
cpu_pm_enter(); //johnli add
local irq disable();
smp_send_stop();
for(;;)//johnli add
{
dsb(sy);
wii();
b
while (1);
}
Mt 2 5 Rl RORA T ERK panic, EIEHAT poweroff iy 2
root@s32g274ardb2:~# poweroff

[ 32.911489] reboot: System halted



[ 32.911497] printk: enabled sync mode

[ 32.913494] printk: console [ttyLFO]: printing thread stopped
[ 33.036385] GICv3: johnli debug: pm_enter

[ 33.039960] GICv3: johnli debug: pm_notifier

[ 33.044221] johnli debug;local cpu_stop,cpu_id=279011944
[ 33.044221] johnli debug;local cpu_stop,cpu_id=279011944
[ 33.044221] johnli debug;local cpu_stop,cpu_id=279011944
[ 33.049508] GICv3: johnli debug: pm_enter

[ 33.064089] GICv3: johnli debug: pm_notifier

[ 33.068343] GICv3: johnli debug: pm_enter

[ 33.072335] GICv3: johnli debug: pm_notifier

[ 33.076588] GICv3: johnli debug: pm_enter

[ 33.080581] GICv3: johnli debug: pm_notifier

SR U2 7T —#F F Lauterbach £ 7t MC_ME &7 {745 -

3.3 BSP36 {23 (ATF)

ATF PEZ 5T &, S RUT
root@s32g274ardb2:/sbin# poweroff

[ 980.221368] reboot: Power down
[ 980.221377] printk: enabled sync mode
[ 980.223976] printk: console [ttyLFO]: printing thread stopped

Lauterbach 34 1] LLE 2| 274 PUAS AS3 Fa587E WFLIRAS.

4 Reboot L1
YL 12 reboot fr & TESKBRRLAT A5 MK, Linw il — R BT
partition off/on #1F .
case LINUX REBOOT CMD RESTART:
kernel restart(NULL);
kernel restart

|->machine restart

Fit L5 2 8 panic 23 HTACHSAH A



5 STR{EHLULEA
STR 75 % ATF 3 F, H AT & 30 H WFHERAE, 1152 2% 304 (S32G_Linux_STR_V*.pdf)JohnLi.
https://community.nxp.com/t5/NXP-Designs-Knowledge-Base/S32G-Linux-STR/ta-p/1652680 T %X -




