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Advanced Configuration and Power Interface

SO: All Power

S3: Standby and Dual

35: Only Standby ~ Mode Operation Status EditBy - Ricky Huang

Mode Description Standby Power Dual Power Main Power Note
S0 | Working State (@) (@) (@)
No Display OfF

3] pend 0 Y 0 include all of power rail
$2 s - -

Suspend to RAM
> (recoverable) 0 0

Suspendto Disc
M| (recoversble) 0 = @
S5 Soft off (4) - -

T2V, OV, 3V, 23V, T8V,
power il 9VSB, 3VSB, 1.8VSB, | V_DUAL,3V.DUAL, 14 ey 4 oy 425V, 1.0V, power rail depend on difierence chipset

1.5VSB, 1.2VSB, 1.0VSB|2.5V_DUAL, 1.8V_DUAL

0.9V
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Before Power On
Voltage and Signal
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Before Power On-prower Supply and Stand By Voltage

Plug-in ATX Power Supply
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Before Power On-prower Supply and Stand By Voltage

33V *

-12V
GND

ES-ON%

GND

GND
GND

5V
5V

© 33V 5VSB is a standby voltage that may
@ @ 33V * be used to power circuits that require
® @ | aNp Cito of the power ras.
DO @ | sv
® ® | GND
© | sv
@ @ | GND
PW-OK
°| ™
@ © | 12v
* optional
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Before Power On-prower Supply and Stand By Voltage

For LAN Voltage
+1.5VSB
33v* | @ 3.3V * ,T
1V @ @ 33V * Linear
cort | © & | con Regulato
PS-ON ® | 5v T
COM | ® ® | com +2'5\{SB
COM © | 5v Linear
coM | @ @ | com Regulato
-5V PW-OK » i
Limear
v © B Regulato ——p t3VSB >
5V | @ 12 ¢ Super [/O
* optional

Inspiring Innovation - Persistent Perfection Confidential



Before Power On-prower Supply and Stand By Voltage

+5VSB
PS ON# —— |

+12V,5V,3V —

\/

1. Before you turn on power SVSB is always high! while you plug in the
power supply which offers the standby voltage to some chipsets that can
boot MB up!

2. PS ON# must be touched off low to turn MB on !
3. If PS ON# were low, every voltages from power supply will operate!
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Before Power On'PWRBTN#, RSTCON#, RSMRST#,PS_ON#

Before you boot up the board, you 1

. +5VSB
should measure the Power Button#. “ _,_,4

‘SE
'
<y 1

#, you must know this signal 1s
acted by low, initially it 1s high.

r

i<

"
! am

W SRR
i ™|

=

BRSSO
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Before Power On'PWRBTN#, RSTCON#, RSMRST#,PS_ON#

RSTCON# i1s high Initially.

While you touch it off, it will
reset all of the chipset.

EL]

3

207¢_PAN
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Before Power On'PWRBTN#, RSTCON#, RSMRST#,PS_ON#

« When 5VSB and 3VSB send to SIO and SB

« SIO will send this signal "RSMRST# ” to SB’s boot up circuit
to notice the MB is ready to boot up! If this signal is Lo, you
can’t boot up MB.

* Do you know when RSMRST# is Lo?
* The answer is unplug the ATX connector!

+5VSB
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Before Power On'PWRBTN#, RSTCON#, RSMRST#,PS_ON#

Super 10( IT8282,
W83667..)

Power Button#

2.
10 PWRBTN#

5V

OV 3.3V *

PS ON
Circuit

4. -12V
PS_ON# COM

A
3.
SLP S4#

SLP S3#

A

COM
COM
COM
-5V
5V
5V

@ [
@ ®
OO,
® ®
© G
& ©®
@ O
©® ©
© ©
* optional

3.3V *
3.3V *
COM
5V
COM
5V
COM
PW-OK
5VSB
12V

==
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Before Power On-Battery Voltage

* Function of Battery Power are:
— CMOS SRAM
— Real Time Clock
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Before Power On-Battery Voltage

CLRTC
ir"u 12 23

Flrst Pin

B -) Q- -
Normal Clear CMOS
(Default)

Before boot up the board, please check the jumper in normal status.
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Before Power On-Battery Voltage

3VSB
B
C
1kohm

Super
I/O

32.7 KHz

South Bridge

)

RTCRST#

t

? CLR
—CMOS

When you plug in power supply, A=B

When you unplug power supply, A=C

CLRTC
L 2 3
DNENO - -

Normal Clear CMOS
(Default)

*Current Leakage measure:

Use multi-meter to measure the 1Tkohm,
the voltage value between 1mV~15mV is
ok, out of this range is NG.

According to Ohm theory: I=U/R, the
Current leakage should be 1uA~10uA.
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Before Power On-Battery Voltage

| START )

Use Multi-meter to measure
Current Leakage value

The value is out
of range

ok

NG NG

Check Battery
Power is 3V

ok

Check Diode NG
RB715 is OK

ok

Check Vbatt related NG

Components /O

ok

[ Change SB ]

ok

Change Battery,
Measure the C.L.
value 1s OK.

Change diode,

Measure the C.L.

value 1s OK

ok

Change 1/0,
Measure the C.L.
value 1s OK

Finished

Inspiring Innovation - Persistent Perfection
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Before Power On-Battery Voltage

1. Use multi-meter to measure 1k ohm
near the battery circuit, the value
between ImV~10mV is ok, out Of this

range 1s NG.

(According to Ohm theory: I=V/R, the
Current leakage should be lTuA~10uA.)

2. If the value is NG, check the battery
voltage 1s 3V. If not, change battery
and measure the leakage current again.
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Before Power On-Battery Voltage

Y-4HL1LZ9€8M
puoquiTh

3. If the value i1s still NG, check the
diode (RB715F) near battery is ok. If
NG, please try to change it and measure
again.

4. If the value is still NG, check which
component use Vbatt. Most MB Vbatt

connect to SB, I/O and ASUS ASIC. We
can strip up the Vbatt pin of I/O and
ASIC to confirm which component is .

5. If it’s not I/O or ASIC problem finally
please try to change SB.

Inspiring Innovation - Persistent Perfection Confidential



AFTER POWER ON VOLTAGE
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After Power On-Voltage Distribution

P5Q Deluxe
Vcore 1.8V Batt
; 3VSB
CPU PLL 3.3V
12V
S5VDUAL
3V Clock izSB PCIEX16 USH
G
cn v 3.3V SPI
11V NB 3/18;3 PCI SLOT 12V_IFAN
1.8VDUAL El?ile ; ;VV SVDUAL
3V 1.2V KB/MS
e 88SE6111 1.8VSB
1.1VSB 3.3V
—1 SV 1.2VSB | Marvell
: 3.3VA 8056
VTT CPU 33V AD2000B 3VSB
3V ICHI10 . 12V
3VSB 3.3V 33VSB | perpad
Batt Q-Switch X
1.8V 3.3V
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After Power On-voltage Distribution

M4A79T DELUXE

:+12V +12V

CPU_12V A

8Phase S0
+VCORE (1153)

L6740+ (L6743*5)

HIGH SIDE: PH9025L+2 J

2Phase S0

LOW SIDE: PH5525L%2 +VDDNB (20A)

s0

Linear

3.3V
i

+3VSB (23)
L1085DG

s0,s1,83,85
I APL5315 I +1.2VSB (210mA)

+VTTDDR (>1.753)
M8562PGISTR |55 &1 &3

6 LM324DR +1.2VHT (2.4A)
+P3055LDG*2

S0
R p— ¢1.8VDUAL [ (10A) +3A (max) =13A]
+5V o N-MOSFET EMAO9INO3A N s i
45V © P-MOSFET EMFAOP02] 5 S 50,851,853
LOW SIDE: EMAOINO3A*
+3VDUAL (750mA)
LDO1117 S0, s1,S3
N-MOSFET EMAOONO3A 50,81,83 .85
P-MOSFET EMFAOP02) +5V_DUAL_USBKB (5.5A/500mA)
| JEvan ! +5VSB
s0,51,83,85

s0

LM324DR +1.2VA_SB(1.23)
+P3055LDG*1

+1.1VNB (53)

POWER SUPPLY

S0
APW7120
@ HIGH SIDE: EMAO9NO3A* 1]
LOW SIDE: EMAO9NO3A*
@ _APL5315 +VDDA2 .5V (>250ma)
s0
q — +1.8V (1a)
+P3055LDG*1 s0
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After Power On-Linear & Switch Regulator introduction

1. Linear Regulator — Lower Cost and Higher heat.
e.g. LAN voltage, FAN.

2. Switch Regulator — Higher Cost and Lower heat.
e.g. VCORE, Memory voltage.

Inspiring Innovation - Persistent Perfection Confidential



After Power On-Linear & Switch Regulator introduction

e MOSFET

N channel, Current high

If G is hi, the voltage in D should transfer to S.

A PQsD

> B

AP H

Ansk
Hi

P channel, Current low.

If G is lo, the voltage in S should transfer to D.

PQs2
APZ301N

B =

A

o~ ™

1
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After Power On-Typical Linear Regulator

uHAHHl““lllllllllllllll.llll."""
R R RN RN RN RN RRRRRRRRRREE RURRRRRRREY

e —

s Ry SBPWIS_

lHlllllllllllllllllllllllllIlllllllllll 2.3

"!s|lllHllll!lll!vll‘llillllllllIllllllllll

fherss | | , PCI3
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After Power on-Typical Linear Regulator

LM324 Diagrams Power Amplifier

OUTPUT 4 INPUT 4 UT3™ OUTPUT3

Operational

Amplifiers :

R1
910k

[ ‘Nv
R2 | ;
:) 100k v
‘ B2 1/4 LM124A
R3
91k
Wiy O—AAA——

1 2 3 @ 5 6 1

QUTPUT 1 INPUT 1™ INPUT1Y V‘ INPUT 27 INPUT 2= 0UTPUT 2 -
Retférence
voltage
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After Power On-Typical Linear Regulator

o IN+ = IN-, +1.5VSB REF (12th pin)= +1.5VSB FB (13th pin)

 If 13th pin (Feedback) were lower than 12th pin (Reference), the
14th pin will make VG hi, meanwhile MOSFET is working till IN 4 - =

IN4 +.
() +1.5VSB

PRN103A PQ44 To:0.85A

/5VSB +12V
1KOHM P3055LDG

2|, 07G005469011

W mb_to252 |f3
04069020 PRN103B 3)
4 11
“ 1KOHM e (200ma)
(120ma) TvSB 1
s +1.5VSB
PUT = 1000PF/50V
P (L . e SB CON + L
X—1— OUT_1 AOUT_ 4 N3 +1.5VSB FB 6
IN1T ( INZ- e :
3 INT1+ \UN 2+ /12 +1.5VS8 REF
4 \/+_ EX 11 < 1KOHM {100Mhz
B REF 3 0 VR REF+ = g
IN 2+ IN 3+ Vi
B FB 51N L3 g VR FB- w w
B _CON z | N2 N3 VR_CON 14 & T8
oUT 2 OUT 3 4; 9 ©
[M324DR 5. ~z5 T~g5
06G010003200 cg 6 T3
od wo = od wo
“ 22 28
——PCs9 22 ee
0.1UF/16V gl
GND _ —
L GND GND
GND +5V PR560
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After Power On-Typical Switch Regulator

T T

3
3
3
3
-
2
3
3
3
3
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After Power On-Typical Switch Regulator

I out e e | R

I Low side OFF

12Vin N
-t = Lo
I I\ JUn UGATE |, ou

T 1‘;‘ High side ON

t LGATE |'
B T feono ide OFF
_J__GND !l ide ON
-{
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After Power On-Typical Switch Regulator

1. Input
1 PL5 08UH
P—— +5V ™~ @
155002 R 5 &
09041501300 3 By 4 .~ '
o i I
. PCE4 8 =8 1s3
High side” ON; i - +1.8V
1 g x %3 : -
+1.8V DUAL HG P i i ) 6 Io
AF70TO3GH +1.8V_DUAL
PR32
430hm PLE 12UH
+1.8V DUAL PHASE L SBED2
q :v:-e'cm:::o:-
g (Ti w g’) 9
; 8 g 498
Pﬁse this shoripin close o & "+ 8
low-side MOSFET drain pin PR - = QT 2
PO7 2.24Chm PRE3 =3 | > 25 | 2R
BATS4CIV. 10nm 2% 334 22 oz
0 62020 i s | s3 | 88 | 5%
PRE4 %3 3 3|23
20KOhm _L c | ¥z | 82
1%
_ I - High-side OFF e
2 == R = = 1 GND GND G GND GND
=z 0 7 PRIt/
PUB | 2 — {(+12V_DUAL_EN & LOW Slde ON
1.2V DUAL_PHASE L — _ DoNotswff _
1.15%0hm
.
NS I DY PR0 T T T|T T 1
i | 12 +1.8V_DUAL_SENSE D) LAaAnz |
PCST—— Do Not Stuff
il 0A4TUFIBY : 30 e =
e AV o By b [ T 1 e HEH
Controller
auber PRESS 20KOhm 1% OviF ovzF +1.8V_DUAL
GND = 2= 3
PRESE 10KOhm 13 . % 7
L L AAA2—((+189_DUAL OV2e 33
PRES7T Do Not SwffX J X i
L1 A2 ((+18V_DUAL OV 33
PRESS Do Not St X 0 1
<+
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VCORE
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After Power On-VCORE architecture & circuit

" 'm’““l'”lﬂ';llqr

y L}

e
L sl

Power Controller

Confidential
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After Power On-VCORE architecture & circuit

-~ B\ -~ D\ - B\
VID PWM
E VCORE
C PU > COI}I/;:I?(;{LELER DRIVER
N Y, N Y, N Y,
A
VCORE
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After Power On-VCORE architecture & circuit

UGATE1
PWM1 | GATE"
UGATE1
PWM2 | GATE"
o UGATE
LGATE1
PWM4  UGATE1
LGATE1
PWM
Controller
\_ iy,

T High side ON
1 Lowside OFF

— 2
|—
K—
JULL UGATE |

; PHASE -
Driver
| LGATE |,
YU [ocnD
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After Power On-VCORE architecture & circuit

vce RAMPADJ RT
ot A2 2k Taa)
L s uar
ADP3180
uvLD
SHUTDOWN OSCILLATOR
AND BIAS | )
T ¥-=1
T
GND pac
+150mV © }
CSREF o CURRENT
BALANCING
CIRCUIT
o
DAC
—260mV
DELAY
PWRGD

0 |
m%i

CURRENT
MIT

&
DELAY
SOFT-
START
(o) >
COMP

_ CIRCUIT

e

(%)..

PRECISION
REFERENCE

o |

FEBATN ViDs

N— [ =

2 3 5 )
VID2 VID2 WVID1 VIDO VIDS

viD >_I
DAC
—
4 5 6

VCORE Control IC—ADP3180



After Power On-VCORE architecture & circuit

+VLDT
HTVDD_EN
*:é;/ VR RGD

Inside short
VCORE_EN
OEZ__‘} PQ18 -

circuit "
1 +3V_DUAL+25VDUAL+VTT_DDR
; PQ18
MW772

b lgg‘
z

PR99
8.2KOhm
X

R107
IVITCPUOUT Y A A A2
1KOhm

IVSBSW#

L4V,

ATX_PSON#(RUN PWROK TO SB)
SLP_S5#

ND COC NI DT

R11
WITCPU_FB 4 2

1KOhm

M3L _I*pees
07G003054010 ~T~820UF8.3V
sot89 115040482758

We should measure the
-2 - Controller EN pin 1.2V in
2 11™ at first time, if VCORE

GND

no work!
12V
viD4 [ za
- VI GUIR vID32 [ = 27 | PVWh1
E viDz [ Z& | PV
s 3 vID1 [= 25 | PVWvha3
R;.Z?(om i VIDO [5 22 | PVWh4
i ] e  — CPUID [E =3 | SwW1
g R131 mﬁc - FBRTN [7 | ADP3181 [Ez]sw2
] PHOM oo s PMES3008 [ f L (NE?':OWSCE:V le) z; zm
) 18
i PMBSSQgE 13 |GND
=L cos 5 13 |CSCOmMP
2l 22UFNov } == iFlcssum
RT 1:3 16 | CSREF
- RAMPADJ [12 15 | ILInuT
GND

Confidential

Inspiring Innovation - Persistent Perfection



After Power ONn-VCORE architecture & circuit

+5V
{ 0 (Low Level) : 0V ‘ ‘ ‘
| (High Level) :5V )
(High Level) K { \}

( ( 10K

| .VID4 i A

— Vb3 3 — Vcore
Switchi
. CPU ™ —w Regulator

==
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After Power On-VCORE architecture & circuit

ADP3180 Output Voltage V.S. VID code

VID4 | VID3 | VID2 | VID1 | VIDo | VIDS | Vourmon VID4 | VID3 | VID2 | VID1 | VIDO | VIDS | Vourmos
1 1 1 1 1 X No CPU 1 1 0 0 1 1 1.225V
0 1 0 1 Q 0 0.8375V 1 1 0 0 1 0 1.2375V
0 1 0 0 1 1 0.850V 1 1 0 0 0 1 1.250V
0 1 0 0 1 0 0.8625V 1 1 0 0 0 0 1.2625V
0 1 0 0 4] 1 0875V 1 0 1 1 1 1 1.275V
0 1 0 0 Q 0 0.8875V 1 0 1 1 1 0 1.2875V
0 0 1 1 1 1 0,900V 1 0 1 1 Q0 1 1.300V
0 0 1 1 1 0 09125V 1 0 1 1 Q ] 1.3125V
0 0 1 1 0 1 0,925V 1 0 1 0 1 1 1.325V
0 0 1 1 ] 0 0.9375V 1 0 1 0 1 0 1.3375V
0 0 1 0 1 1 0,950V 1 0 1 0 Q 1 1.350V
0 0 1 0 1 0 09625V 1 0 1 0 Q 0 1.3625V
0 0 1 0 Q 1 0975V 1 0 0 1 1 1 1.375V
0 0 1 0 0 0 0.9875V 1 0 0 1 1 0 1.3875V
0 0 0 1 1 1 1.o00V 1 0 0 1 Q0 1 1.400V
0 0 0 1 1 0 1.0125V 1 0 0 1 Q 0 1.4125V
0 0 0 1 0 1 1.025V 1 0 0 0 1 1 1.425V
0 0 0 1 0 0 1.0375V 1 0 0 0 1 0 1.4375V
0 0 0 0 1 1 1.050V 1 0 0 0 1 1.450V
0 0 0 0 1 0 1.0625V 1 0 0 0 Q 0 1.4625V
0 0 0 0 0 1 1.075V 0 1 1 1 1 1 1.475V
0 0 0 0 Q 0 1.0875V 0 1 1 1 1 0 1.4875V
1 1 1 1 ] 1 1.100V 0 1 1 1 0 1 1.500V
1 1 1 1 Q 0 1.1125V 0 1 1 1 Q 0 1.5125V
1 1 1 0 1 1 1.125V 0 1 1 0 1 1 1.525V
1 1 1 0 1 0 1.1375V 0 1 1 0 1 0 1.5375V
1 1 1 0 ] 1 1.150V 0 1 1 0 0 1 1.550V
1 1 1 0 0 0 1.1625V ] 1 1 0 0 0 1.5625V
1 1 0 1 1 1 1.175V 0 1 0 1 1 1 1.575V
1 1 0 1 1 0 1.1875V 0 1 0 1 1 0 1.5875V
1 1 0 1 Q 1 1.200V 0 1 0 1 Q 1 1.600V
1 1 0 1 ] 0 1.2125V X = Don't Care
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After Power On-VCORE Voltage repair Flow Chart 1

( START ) 1.Impedance in 12V is

f 2.Impedance in VCORE is

*12V Impedance NO 3.Impedance from 12V to VCORE is

‘Vcore Impedance

12V to Vcore Impedan
0 short?

Other Circuit fail:
Example: PWM IC fail,
RC small component or
soldering fail.

whether
boot after
repairing

Power
Supply work
OK?

NO

Other Circuit fail:
Example: Socket fail
1.25VTT_CPU fail

Check PWM
IC EN PIN
1.25V OK?
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After Power On-VCORE Voltage repair Flow Chart 12

Turn off Power Supply
Remove Power Supply cable

\ NO Remove all abnormal

“| MOS which DGS is
NG

NO

Driver
Impedance is

\J

Remove Driver

+ Point: Red Line PIN1(BST) PINS(DRVH)  PIN4(VCC) PINS(DRVL)  PIN2(DRVL)  PIN3(DRVL)
- Point: Black Line ~ PIN8(DRVH) PIN7(SW) PINS(DRVL)  PIN6(PGND)  PIN6(PGND)  PIN6(PGND)

Impedance >1M 8.2K(10%) > 300K 8.2K(10%) > 100K > 50K
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After Power On-VvCORE Voltage

repair Flow Chart 12

Measure the Pad
which MOS &

Driver just been
soved is O

Measure MOS component
which was just removed.
Then record the defect MOS
& Driver

A A

Mount good MOS and
Driver

|

Other Circuit fail:

Example: PWM IC fail,

RC small component or
soldering fail

) 4

Measum NO

Driver Impedance

are OK.

A

. Other root cause like
soldering short.

12V Impedance

‘Vcore Impedance NO
*12V to Vcore impedance
are all OK.

Inspiring Innovation - Persistent Perfection

| Other rootcause like Socket
short or Soldering short.
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After Power On-VvCORE Problem Debug Procedure (1)

e |f no Output
— Check if both 5V and 12V are OK

— Check if POWER MOSFET (both UGATE/ LGATE) are
not short

— Check all VIDs of Power Regulator are not high
— Check EN/FS of Power Regulator is not zero Volt

/ |=L'= Inspiring Innovation - Persistent Perfection Confidential



After Power On-VvCORE Problem Debug Procedure (2)

 |If the output voltage wrong
— Check if VIDs of Power Regulator are wrong setting

— Check if the feedback resistor divider is wrong

— Check if UGATE and LGATE of Power Regulator with
wrong voltage level

— Check if POWER MOSFET failure
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Thank You!




