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oAgenda

e What is S3/S4? And what’s the benefit?

e S3/S4 power system and control sequence?
e How to implement S3/547?7?

e How to debug S3??
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gWhat is S3/54 ??

-S3 SAEEACPIFE X :

S3—Suspend to Ram (STR): The system context is

maintained in system DRAM, but power is shut off to
no-critical circuits. Memory is retained, and refreshes
continue. All clocks stop except RTC clock.
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oWhat is.S3/S4 2?2
S3,S4fEACPIRYIE X :
S4—Suspend to Disk (STD):

HEAE AT

T
P BT b

The system context 1s maintained on

the disk. All power 1s then shut off e

HRMETE 12637 MB
PR FR SRS TR 512 MB

to the system except for the logic
required to resume.
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ACPL:

1996 4R}, HME (Microsoft) . ekF/K (Intel) 5-75 22 (Toshiba) £ 5, HL[FIHIE Tk
FULT AR R Gt | PR R R B2 > ACPI (Advanced

Configuration & Power Interface) , 1EZA IR E BE TA/EAS 25 /B R G ok £ 37
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OACPI Power Management Spec.

ST Sleeping State
The S1 sleeping state is a low wake latency sleeping state. In this state, no system context is lost (CPU
or chip set) and hardware maintains all system context.

S2 Sleeping State
The S2 sleeping state is a low wake latency sleeping state. This state is similar to the S1 sleeping state
except that the CPU and system cache context is lost (the OS is responsible for maintaining the caches
and CPU context). Control starts from the processor’s reset vector after the wake event.

S3 Sleeping State
The S3 sleeping state is a low wake latency sleeping state where all system context is lost except
system memory. CPU, cache. and chip set context are lost in this state. Hardware maintains memory
context and restores some CPU and [.2 configuration context. Control starts from the processor’s reset
vector after the wake event.

S4 Sleeping State
The S4 sleeping state is the lowest power, longest wake latency sleeping state supported by ACPIL. In
order to reduce power to a minimum, it is assumed that the hardware platform has powered off all
devices. Platform context is maintained.

S5 Soft Off State
The S5 state is similar to the S4 state except that the OS does not save any context. The system is in
the “*soft™ off state and requires a complete boot when it wakes. Software uses a different state value to
distinguish between the S35 state and the S4 state to allow for initial boot operations within the BIOS to
distinguish whether or not the boot is going to wake from a saved memory image.

=)
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 ACPIE ST BT JURPRAHLSE -

ACPI BFEHAR TR E RS ~ IR ~ BHEEHSE - olEMAIRSEEE] > 535
&G (Global ) 4IRS ~ D (Device ) 2EEIRS ~ S (Sleeping) IREERIRNZE > C (CPU) A
HHZRIRS AP (Performance ) state.

1. Global System State Definitions---G state

e 2. Device Power State Definitions---D state

e 3. Sleeping State Definitions---S state

e 4. Processor Power State Definitions---C state

e 5. Device and Processor Performance State Definition---P state
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D What’s the&beneﬁt of

S3/S427

S3-STR(Suspend to RAM,{RERZE] N TF)
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3 S3/54 Power system and control sequence

Power Name & System State Table

stem State

SO0 | S1 5K
Power Nam
XXV_S0 | ON ON OFF
XXV S3| ON | ON | ON
XXV_S5 | ON ON ON

NB S3/S4 Introduction

wistron



3 Control Sigpals

S3 Sleep Control: SLP_S3# is for power plane control. This signal
SLP_S3# o] shuts off power to all non-critical systems when in S3 (Suspend To
RAM), S4 (Suspend to Disk), or S5 (Soft Off) states.

S4 Sleep Control: SLP_S4# is for power plane control. This signal
shuts power to all non-critical systems when in the S4 {Suspend to
Disk) or S5 (Soft Off) state.

NOTE: This pin must be used to control the DRAM power in order to
use the ICH9's DRAM power-cycling feature. Refer to
Chapter 5.13.11.2 for details.

NOTE: In a system with Intel AMT or ASF support, this signal should
be used to control the DRAM power. In M1 state (where the
host platform is in S3-5S5 states and the manageability sub-
system is running) the signal is forced high along with SLP_M#
in order to properly maintain power to the DIMM used for
manageability sub-system.

SLP_S4% O

S5 Sleep Control: SLP_S5# is for power plane control. This signal is
SLP_S5# O used to shut power off to all non-critical systems when in the S5 (Soft
Off) states.

sLp_s3# &6 PM_SLP S3# 49

SLP_s4# PELS - PM_SLP_S5# 34384445
= G17 _ SLPS5

.S “© 1pyos

9 NB S3/54 Introduction W-Stron



o Power on sequence

1234 Min Max Measure
1RTCCLK 63.2us
IRTC CLK 1is approximately from 28.992us to 32.044us.
21-Dec-07
15:18:23
LeCroy i [ ]
? ]
N (N S TR NN - DN
2 .
16 .A._!":“
—1 sups Y
10 ps |
.1 VvV oC§
.1 VvV 0C§ 560 MS/s
350 mv OC = 0C 1.96 V
4180V OC = STOPPED
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‘o Power off sequence

o]
e, S '14-Jan-08
17:08:44
&._,1“ . | |etroy | T |
1.60 V ’ T |
| swps ’ s '
2 —PM_SLP_S3# i
10 ps | I |
1.68 V ¥ |
' 7Tt S e B g o e P A S— -
| swps’ » T ‘ -
T .
l ﬁ_“
.- ’g
¥ po F - -'-;3
T P4 _SLP _Sh
o
i T |
18 ps BWL f
158 mv OC j
- S . DE i 1 GS/s
g .1 VvV DOC§H | 2 DOC 2.38 V
? 58 mV DC § STOPPED
t291 SLP_S3# active to SLP_S4# active 1 2 RTCCLK 1

SPE C=30us < T=30.3us <SPEC=60us can meets SPEC#
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g Power system architecture

1 Tahoe power system architecture :

5V S5 5V _S3

_ S @ | e

DCBATOUT 4468

PWM
Q) | Maxs74s [*V-55 3 (D
AD SV_AUX S5
(®

P-MOS @ 3D3V S5 3D3V_S3 ,| N-MOS 3D3V_S0

@ 4468

— >
4433
1D8V_S0
@ 3D3V_LAN_S5 > | N =

ger MAX8731 — BCP69T [ID2V_LAN B5
. ¥ CC_CORE_S0
| P
¢ waxe77 [
.| P-Mos PHM 1D8V_S3 . po | 1P5V_SO
4407 MAX871 @ APL5915
BTJ@ . 7 Lpo | 1D25V_S0
| APL5913 [
(D 1posv_so
—>
S5 Power » S3 Power » SO0 Power
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g Power system architecture

3 Power sequence and control:
Q1. Why we need to separate the powers to AUX,.S5,S3.S0 ?

Q2. How to control them ?
The answer showed as below :

BAT only AD+
l ‘ DCBAT()Ull‘ * *
or 5V_S0

3D3V_S0

AUX |AUXIS5| SS  |3pav s§ S3 SO | 1psy_so
d 5V_S5 T IR _S0|
Power Power |°"- Power 3% | POWer | ycc core

For power button use
For power button & For stand_by For normal mode use
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o Power sequence

PM_SLP_S4# signal is used to turn on S3 power .

PM_SLP_S3# signal is used to turn on SO power.

i@
Y

S
S
G

—i
161205

g§ | AO4T12-GR//2717_Di@

20061205

SC@SOVZKXQGP
¥ Id=9.1A

Qg=12nC,
Rdson-15~18n;3Fm

8717_CSH2

V3KX-2-GP

i
11

3717_ON1

0 PM_SLP S4# ) ) )——

oot

?—ﬁ/
8717 ON2 7
s

) Puste sa > > > RRAY I
C30 C308_

3717 _ILIM2 8

SC1U10V3KX-3GP Tﬂ. ST17_ILIM1__ og
7 8T SKIP1 3
SC1U10VIKX-3GP

8717 _SKIP2 4

8717_FB2 10
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ILIM1
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g Power sequence

Circuit operation SO power :
PM_SLP_S3# signal is used to turn on 5V, 3D3V, 1D8V_SO0 also .

3D3V_S5

g

L

4}

o5
&P

1D8Y_S3

Lo Lo Lo L]
@.ﬂo-\lm

2y

R2 =
PDTcu«zu@
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3 Stand-byzh{F R

e S3 Entry process:

e When user issue S3 event (Fn+Fx ,power button, LID
switch), BIOS will issue to OS,then OS will notice all driver to
execute S3 process. After OS finish standby process . BIOS
will enable SWI. Then BIOS notice chipset to turn off SO
power.( keep S3 power alive).

e S3 Resume process:

e When Wake Event be issued, KBC will issue SWI to south
bridge or south bridge get PME# from PCI device or south
bridge get PWRBT# from power button, then south bridge
will issue SLP_S3# to turn on SO power again. Then BIOS wiill
restore OS data from DIMM, then back to OS working mode.
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. Stan‘d "‘. ﬁﬁﬁﬂ

S3 =SS0 power sequence

PM_SLP_ste [ S001S3 S31S0

1D8V_S3

—

PM_SLP_S3#

S—
—
—

SV_so

3D3V_S0

1DE8V_S0

1DSV_S0

1DOSV_S0

DRR_VREF_S0

2D5V_S0

\\\\\\\\
L N NS R g U R

1D25V_S0

VCC_CORE_SO / V4

6255_PWRGD /

H_PWRGD |

B = Sl o

PCIRSTI# |

H_CPURST# J Lis=—

—
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o HibernationZ) € /7 2
 Standby(S0=-S4) K BB 5 E:

1. & R R Hibernation i 4 £ & BT SCHE, = 18, TAEAREE
SRR 55 AHDD WA B tHDD 5 & [

2. T A BBER 55 AHDD% R #E& 1k Fipower off sequence 45
reset power{f I B #dE A 52 R IR RE.

3. S4MAERERF5E 4 follow power on sequencesS-power reset® K /X
FTBH,CPUIE V1% BH 4538 DD N 8 5 | 5[5 5 | 35 35 H ke
G S, R R AR B 2 BT RRE.
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o Standby VS Hibernation

Contrast between Standby and Hibernation power

Standby VS Hibernation
3 A thER £ | enable S5 S3 SO
standby u PM_SLP_S3#| ON ON OFF
Hibernation Q
(ADT) ‘ PM_SLP_S4#| ON OFF OFF
Hibernation| e |PM_SLP_S4¥ OFF OFF
(BAT) S5_Enable
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oHow to.implement S3?7?

e Check SW whether support ACPI spec.

e Check MRS( Marketing Requirement Spec.) support what kind of

S3 wake event.

o -Power button,LID,BL2
e -USB, WOR,WOL, Any-key wake
e -LAN, Card-Bus,|IEEE 1394 (PCI PME#)

e Check VGA support D3hot or D3cois

e Check South Bridge Wake Up Interface
e Check KBC Wake Up interface

e Check Logic Gate design
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oHow to implement S3?7?

e Wake Event Design:

e USB: If your system support USB S3 wake,you must provide 5V_S3
for USB power. And BIOS need to enable USB interface S3
wake event.

e WOR: If your system support Wake on Ring. You must support S3
power for pin17 of MDC connector. And Vendor’s driver need to
support wake up function.

e PCI Device Wake( LAN, Card-Bus, 1394): If your system support PCI
device wake event, you must provide S3 power to AUX power pin
of device. And connect PME# to south bridge’s PMEH#.
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pHow to.implement S3??
* Discrete VGA support D3hot or D3cold:

e D3coid:When system enter S3 state, all power of VGA will be turn
off. But you need to check VGA driver can be supported or not.

e D3not: When system enter S3 state, some graphic power is still
alive. It means that S3 power leakage will be increased.

e South Bridge Wake Up Interface:
e 1. Power Button( AUX power plane)
e 2.SWI from KBC( S5 power plane)

e 3. PME#, need pull high to S5 power plane or not( S3 or S5 power
plane)

e 4, AC _IN ( S5 power plane)

e 5. Other S5 power plane’s GPIO, need to check their pull high
power state.
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oHow to.Debug S37??

e Step 1: check HW SO0 power off sequence. And DIMM whether enter
self-refresh mode normally.

e Step 2: check S5/S3 power is alive, and no leakage in SO power(
3D3V_S0,5V_S0,..)

e Step 3: check KBC or South bridge receive your wake signal.

e Step 4: check south bridge or KBC already send out power on
signal.

e Step 5: check power on sequence. And DIMM’s timing from
self-refresh mode to normal refresh mode.

e Step 6: Check BIOS resume debug code,already entire process.
e Step 7: Check system whether back to OS working mode.

e Step 8: Load current chipset register setting to compare with old
setting.
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Thank You!
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