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P9X79 — Agenda

* Intel X79 Platform Structure

* P9X79 Series Architecture

* New Feature

* Difference With P8 Series

* Clock Distribution

* Power Flow & Critical Power on X79 Platform
* Power Sequence

* Embedded Controller Introducing

e SIO and Other Power Chipset Introducing

* Communication BUS Introducing
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e Intel X79 Platform Structure



Intel X79 Platform Structure

Sandy Bridge F « CPUG6C/12T, 4C/8T
Processor  Supportfor up to 4 ch

g:_:mﬁ DOE3 * Support PCle 3.0

' « DRAM support up to 4ch,
| - 8xDIMM, Max. 64GB

et * Supports NVIDIA® 3-Way

DMI 2.0 : Pele 3.0 4 SLI™ Technology
P Supports AMD Quad-GPU
CrossFireX™ Technology

* SATA 6G *2, SATA 3G *4
« USB2.0*14

* Remove SAS port

-4

LAN g
10/100/1000 =R




Intel X79 Platform Structure

» Support 8GB,MAX is for 64GB

« Support DDR3 2400(0.C.)/2133(0.C.)
1866/1600/1333/1066

 Support Intel® Extreme Memory
Profile(XMP)

 Support DIGI+ Power Control

* 2 + 2 Phase Control 22l M DAY/
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e P9X79 Series Architecture



P9X79 Deluxe - Architecture

VRD 12 on Board
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P9X79 PRO - Architecture

VRD 12 on Board

L3000 DRAl-ChAANGL Meminy M & Blets

DDR3 1066/1333/1600/1866/2133/2400 I

Sandy Bridge-E
( Channei® ) DDR3 1066/1333/1600/1866/2133/2400
LGA~2011 Pin Socket DDR3 1066/1333/1600/1866/2133/2400 |

PCI-E X16 SLOT1 (X16) TREALSFroCREsoR

PCI-E X16 SLOT2 (X8)

PCI-E X16 SLOT3 (X8)

PCI-E X16 SLOT4 (X16/X8)

Bluetooth Module

1 ports m BATAT Gend | SATAZ FATAL
Rcas s FATAL Send EATAY BATAY

High-Speed USB
28 peres INTEL T
Audio Codec lﬁ c:':
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* New Feature



New Feature — DIGI+ Power Control

Digital Power :
Intelligent Digital Intelligent Digital

Power Controller (CPU) Power Controller (DRAM)

m Most Precise Adjustment on
m Extreme Performance & O.C. Capability for
m High System Stability



New Feature — USB BIOS Flashback

Smart chip control No need to Complete within
without boot-up open chassis only ONE click
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e Difference With P8 Series



P9X79 Deluxe — Compare with P8 Series

e DRAM power control: Analog [] DIGITAL
* Clock Generator: PCH Internal [ External
e E-SATA support 6G [] Asmedial061

Architecture- gﬁw f;ﬁ;ﬁﬁﬁ:ﬁd E;:gv;gth per: Egtnad'widt.h
:Rate . Direction U for x16 Link *

PCle 1.x :(23'1.5ps 2 Gbps ~250 MBps . ~8 GBps

PCle 2.x :ngs 4 Gbps ~500 MBps 16 GBps

PCle 3.0 :_g_Tps_ 8 Gbps ~1 GBps : ~32 GBps

» X79 is native support PCle 3.0
* BIOS can park setting on gen2 or gen3 for compatibility.



P8 & P9 series DRAM power control

P8 series DRAM power control

Analog
oo \| MOS
EC e PWM CONTROLLER » (| driver
UP6203
PO series DRAM power control
EC Digital
T N
PWM CONTROLLER ® (| driver
CPU ﬁ ASP1101
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e Clock Distribution



P8 Series - Clock Distribution
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P9X79 Deluxe - Clock Distribution

]
100MHZ Intel =
Cannector 3 Foh Processor M CHA CLK[0. 3]/ =
i | M CHB CLK[D 3)# =
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R DIF_IN >_QP|
J Srco j% CPUO I... | F—
1 sk - Intel 1CS428:
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1 pon [ FSLA | FIX_SRC4 |—C-1X1100MHZ -, SATA
" PCI2 . FSLB FIX_SRC5S _C_ZXJ_'L!J.DM.I:[Z% o
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Patsburg Chipset High-Level Clock Diagram

SATA
100 M

100M .

CK420BQ ,
DOT96 . USB PLL [ RTC
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5 : - )
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| —
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= -
1
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100 M
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DB1900Z
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| ~2— CLKIN_GNDO_N
oo [B]- CRCH DM ey M= CLKIN_DMI_P
a1 CLKIN_DMIN
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P9X79 Deluxe — Clock Generator

+VTT_CPU_PWRGD - CK420_PWRGD#

25 MHz

+VDD_CLK

CR43

1218  |_ power

4 7KOhm

[6] CK420 PWRGD# <K

+VTT_CPU_FLWRGD DI AAn2
| CR255 0Ohm

BATX PWRDK SH>—1 AAN~2 4

|
| — POwer
|

| CR143 /X/CLK 0Ohm |
|
|

428

[ cat
P7]  O_PWROK > L AAA~2

CR52 /X/CLK 00hm

H2N7002

25 MHz




Power for Clock Generator

+3VDUAL —> +VDD_CLK

CR185 0Ohm

110407:Change by Payton
IXICLK

+3VDUAL
7 CR186 00hm

2
CR184 10KOh
IXICLK

CQ29 PMBS3904
07V3N2339040

IXICLK

CQ28
PO6PO3LCG

+VDD_CLK

CR257|
00Ohm |

O2_CKPWR_TOGGLE ) CR256 4.7KOhm ~ 110414:Always turn on CQ28

/X/CLK — —




Power Distribution for CLK GEN
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Clock Generator of 1CS3945Q428
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Clock Generator of ICS9FG1218
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e Power Flow & Critical Power on X79 Platform



Deluxe — Power Flow

Chil 8328A + ASPOA13
16ohase Vicoie +VCORE 0.85~1.7V (150A)  SOIS1
+12v1 L4 LL=0.8mohm
FAIRCHILD DUEL N MOSFET
Switch ON/OFF . -
Linear Switching
fp"’m“s; Chos +VSA_CPU 0.85~1.7V (20A) S0/s1
+12v2 LL=0Omohm G i e
FAIRCHILD DUEL N MOSFET o E0) Slan PowerRail
UP6202B +VTTCPU 1.05V/1.1V (228)  S0/S1
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PH7030"1+PH5030" 1
+,
R A 3VDUAL v S0/S1/S3
+5V v >
o +5VDUAL_AB ChilB3258 2phase +1.5VDUAL_AB 1.5V (8.5A) SO/S1/S3
Chao Fan ‘ PH7030"1+PH5030"2
1200 +VTTDDR_AB  0.75V (1A) SO0/S1
% ChilB3258 2phase 5 J 1
+5VSB_ATX +5VDUAL_CD i ph +1.5VDUAL_CD 1.5V (8.5A) S0/S1/S3

PH7030"1+PH5030"2

9551200 +VTTDDR_CD 0.75V (1A) S0/t

+5V

2
EMAOINO3A + AP2301 +5V_DUAL_USBKB =7 " +3V_DUAL_LAN 33V (2A) SOISTSYS5
+5VSB_ATX
+5VSB_ATX = S

+3VSB 33V (2A) S0/S1/S2/S5
+3VSB_ATX POGPO3LCG
L1085 =
RT80158 1ph
e +5VSB phase +3VSB_ADV 3V (2A)  SO/S1/SHSS

Intemnel MOSFET

RT8100A iphase +1.1V_SB 1.1V (15A) Sso0/st1
PH7030+PHS5030

+3V

+1.5V_SB 1.5V (0.3A) S0/s1

+VCCPLL 1.8V (2A) s0/s1




P9X79 Deluxe — CPU Voltage

* CPU
— Vcore : 1.0™1.2V
— VccSA : 1.0™1.2V)
—+1.8VPLL: 1.8V
—+VTTCPU : 1.05V}
—+1.5VDUAL _AB
—+1.5VDUAL _CD




P9X79 Deluxe — DRAM Volta

* DRAM
—+1.5VDUAL_AB

£1.5VOU




P9X79 Deluxe — PCH Voltage

* PCH
—+1.1V_SB :+1.1V
—+1.5V_SB :+1.5V
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* Power Sequence



P9X79 Power Status - ACPI

G3: Battery SO: All Power  S3: Standby and Dual Deep S5: Only ATX Power
Mode Description Battery Standby_ATX Standby Dual Power Main Power
Power Power Power
G3 Time v
SO Working v v v v v Working
Status Status
S1 CPU Suspend v v v v v Power on
Suspend
S2 v
S3 Suspend to v v v v Suspend to
RAM RAM
S$4 Suspend to v v v Suspend to
Disk Disk
S5 Soft Off v v v SoftOff
Deep S5 Deep Soft v v Deep Soft
off off (EuP)
(EuP)
Power 3V_BAT 5VSB_ATX, 3VS | 5VSB, 3VSB, 1. 5V_DUAL, 12V, 5V, 3V,
B_ATX 3V_DUAL VGORE




P9X79 Power — Deep S5 State

When ASSC is enabled (Enter into Deeper Sleeping State)

G3 S5 S0 S3/S5 Deeper Sleeping State
. i o 1 o i il e = [* il

| | | | |

IVSBSYS I I ' | \I
| | | | |
RSMRSTz Kk— 180ms —Jl I I I
I | | | |

| k— TI _)l I

DeepS5 | | ' |

6.8.3 When ASSC is enabled (Exit Deeper Sleeping State)

i 3
- Deeper Sleeping State > G > S5
3VSB 10 (Logic 1)
. |
I/V |
3VSB SYS a |
-
RSMRST# ' "_ e —)
| |
T2
Deep S5 |
|
Wakeup_Event {

(PWRBTN#IN, KB MS Wakeup)'

+5VSB DSW --> +5VSB SEQUENCY

— +5VSB_ATX +5VS8
SLP_SUS_FET# SLP_SUS_FET TS
P?ESLCG

SLP_SUS_FET

—... JJ=\
, S0 S0 al?
_,—|_ DIUF/8Y
—0.1UF/1
0 DS4,DS5 1 ;\.fzz.zw-maa
1216
PR20% 00hm
2 1
. PCI08
091231 :Payton PR314 OO 0. 1UF/16V s 1o
[44]- O_DEEPS5 - ) 2 : | M G [PAYH
! DisDSIV
From SIO &
aND GND




P9X79 Deluxe

- Power Sequence

LU )
<20>PCH_PCIRST# L]
RST# pCI SLOT Jrsmoesas
et ————————— o
PCI_Express x 16 1 ECIELE_RSTE
PWRGD ITP
<20>PLTRST#
PCI Express x 16 2 >PCIES. RST# DERE
- PWRGD SYS_RESET# E_RSTOUT#
RESET#Y —
—————————
<21>PCIES_RST#
PCI Express x 1 & x4 Al FRST#
AUDIO
POWER_SWITCH SIO WINBOND WB83667HDG RESET#
IDT 92HD73E
FVRBTN
<S5>EWRBTNE PCIRST1#
° vs m# o PROCESSOR
PCIRST#
pp— PCIRST3# SYS 1 g DBR#
*¢ <20>PLTRST#
L # PLTRST# o RSTIN#
KSIRST2 <14>DREM_PWROK
RCIN# DRAMPWROK - SM 1 ROK
<4>R3MRST$ <1>RICRST#
# # RTCRST# A TRST#
H <§>32 DWRETNE i i <1>3RTCR3T# TRST]
PS_OUT PWRBTN SRTCRST:
POWER SUPPLY = RESET_0BS#
Main PWR sLp_ss#
vsB i .
s <10>P30ON$ 3 susc# SLP_Sa#'4
5 <9>SLP_33% <16>CPUPWRGD ‘7
PWROK ‘iz suse# SLP_S3#‘SPROCPUPWRGD UNCORE 0D
SLP_A# -2 <17>VRM_SVID
) N = = SVID
VID[0..7] ! i SLP_LRN# VCORE
PSON# iz inverted by SLP_S3#, [ =
but gated and delayed by PWRBTNE o SYS_FPWROK V_BRXG
i g | |
2 0
EWROK will azzert when +3V arriy Pl
at +2.1V then delay 200ms~500ms &
and gated ATXPGD
B b (- PROC_SEL
i
If zupport AMT, SLP M# : |
will come with SLP_SS; i
If not support AMT, SLP M# I | +VTTCPU
will come with SLP_S3 |
‘g Vcore Controller
SLP_S4# controls +1.5VDual and 4

SLP_S3# contrxolz +1.8VFSR

come with 1.S5VDUAL

€

Come with +VITTCPU and gated
by SLP_S3#

<13>VITCPI_PFWRGD




P9X79 Deluxe - Power Sequence (1)

2

:|—+BAT_3V -1 SR88

= S_SRTCRST

N>

BV _ATX =
3
02_ECRST# C 1
O_RSMRST# O
4 02_ECRST# C

Power _>
Supply 3

- O_RSMRST# C

[ 02_RSMRST# @ A

<




P9X79 Deluxe - Power Sequence (2)

6

O_RSMRST# O _L/ — \ P P_+VTTCPU_REF +1.05V level (0.8Vin S5)
= P_+VCCPLL REF +1.8V level (0.03Vin S5)

= P_+1.1V_SB_REF +1.1V level

i TPU = P_+VTTDDR_AB_REF_10+0.75V level

8 | ||/~ P_+VTTDDR_CD_REF_10+0.75V level

. 02_CUT_PSON# _|\ 7 > P_+1.5V_SB_REF_10  +1.5V level

s e

+3VSB
+3VSB_ADV ]

O_PSON#

O_RSMRST# Ty R
02_RSMRST# } eve

P_+VCCPLL_REF_10
P_+VTTCPU_REF_10

02 PSON# P_+1.1V_SB_REF_10
P_+VTTDDR_AB_REF_10
P_+VTTDDR_CD_REF_10

P_+1.5V_SB_REF_10 /

+3V level
02_CUT_PSONg#




P9X79 Deluxe - Power Sequence (3)

24 ; !
Power 0
Bl o_PWRBTN#lN-bn-»o_PWRBTN#-»

| |

2 3
SLP_S3# —J» > 0_PSON# 02_PSON#
SLP_S4# =P

02_CUT_PSON#

'\

N

- —I— 2 O_PWRBTN#IN +3V level \ /
s Power /
0O2_PSON# I Supply -> 3V, 5V, 12V O_PWRETN# +3V level \ /
Zzz::zz:: f +3V level
1
5
Power Ly B ATX_PWROK=P» 0 FsoNe, +5V level |
Supply )
e ~ NG +12V, 45V, +3V /
\ G f +3V level /




P9X79 Deluxe - Power Sequence (4)

l +VTT_CPU, +1.5VDUAL_AB, +1.5VDUAL_CD, +1.1V_SB, +1.5V_SB
6 +1.05V level +1.5V level +1.5V level +1.1V level +1.5V level

+1.5VDUAL_CD=P»>| SR1478 _I

Z +VDDQ_AB_PWRGD=—0]
= S DRAMPWROK ==

IC = +VDDQ_CD_PWRGD=0]
S_DRAMPWROK =

MB Logic
+VTT_CPU=——]> Circuit =3 +VTT_CPU_PWRGD

00 =

+VTT_CPU, +1.5VDUAL_AB , +1.5VDUAL_CD, +1.1V_SB, +1.5V_SB /

+VDDQ_AB_PWRGD , +VDDQ_CD_PWRGD , S_DRAMPWROK , H_DRAMPW?SK_AB , H_DRAMPWROK_CD +1.5V level

+VTT_CPU_PWRGD f +3V level




MB Circuit

: VITCPU=>VTTCPU_GD

& +VTTCPU => VTT CPU_PWRGD

DHA DH-1240

13
m "

2

PR830

5.1KOhm
| PCc829
PR836 e
12KOhm o O-1UF1ov
S

G.

N

D

I - a
<
VTT_CPU_PWRGD 4

PMBS3904

PQ809
PMBS3904




P9X79 Deluxe - Power Sequence (5)

/

+VTT_CPU_PWRGD=T=»>

M

SR151

—J» | SR1003
< MBtogic
k 0 —Jp» | | SR255 =P Circuit
/ > VCORE
1 P_VCORE_EN_10 = To —J» +VCORE
(Around +1V)
P_VCCSA_EN_10 = VCCSA = +VCCSA

+VTT_CPU_PWRGD

IC

‘ All Clocks

F3Vtevet

k+VCORE , +VSA_CPU




P9X79 Deluxe - Power Sequence (6)

— OZ_GPOl\

o

> MB Logic —J» 02_GPI1 O2R64

2 Circuit

02_GPO1 —P»| SR535 |=— S VRMPWRGD —J»

VCORE -
—J» +VSA_CPU_PWRGD —| MBlogic Ly p ,yccpLL REF R 10

IC Circuit

VCCPLL
2 P_+VCCPLL_REF_R_10=—J» c —J» +VCCPLL

P_VCORE_VRRDY_6,02_GPI1, 02_GPO1,S_VRMPWRGD , +VSA_CPU_PWRGD /;_WCC?LL_REF_R_IO

+VCCPLL

S

#

+1.8V level




MB Circuit : VRRDY=>SYS_ PWRGD

VR12 POWER GOOD

3V +3VSB_ATX +VTTCPU
110701 Changed ¢ (
by payton
PR131
8.2KOhm
o PR134
8800HM
02 6Pl << — .
PMBS3004
PC115 1 VRMPWRGD#
0.1UFH8V PQ118
X PMBS3004 ¥W
e : <_|P_vCORE VRRQY
02 GE1 1 'X\/ 5 |
=2 00hm
R L _veml
| <
P8[0] F22—x 'J?
93 X 2 1
ESE} 00hm O2R50 O2R%4 VB5KOonm K02 GPII [84] I(
4 || E Pa[3] o= e 2 s—P>02 cPo1__ [16] |
P8[4] 9o 02_SCI# o ‘== — —
P8[5] > _SILENT# st — sB
P8e] ?go T 02 USBLLED [MBBQ - o |
| HAR147
10KOhm |
! IXALGA2011 |
SR535 00hm I |
5 | von o2 crot ¥ R | : |
[
| HR148 J—HW I
10KOhm 22UF®.3V
! rX/LeAzonq_ A0S




MB Circuit : VSA PG=>VCCPLL 1 REF

< +VSA_CPU_PWRGD =>P_+VCCPLL_REF_R_10

On P67, No sequence requirement on +CPUPLL
need use VSA PWRGD to enable +CPUPLL

Oon X79,

pal

+3VSB L‘Z
+VCCPLL 1 REF RS

PR403
15KOhm

PQ402

P _+VCCPLL REF RGATE na/}”
PMBS3904

o BN 0w

PQ400
PMBS3904

2 |
D

T' ‘lf- P S T T = )

DHA DpH-1240
P




P9X79 Deluxe - Power Sequence (7)

b N

SR1478 [~ O_PWROK

(PN | | —P H_SID_CLK
1l H_SID_DATA%
§ —P» H_SID_ALERT#

O_PWROK_SIO , O_PWROK f +3V level

H_CPUPWRGD / +1.05V level

H_SVID_CLK , H_SVID_DATA , H_SVID_ALERT# /< > +1.05V level




P9X79 Deluxe - Power Sequence (8)

— KX

S PLTRST# =—t=—= LAN
N Other Devices

S_VRMPWRGD

oON

NN

S_PLTRST# —m = O_PCIRST#_PCIEX16_* [1:3] =—J» MB PCIE

00 N

S = H_CPURST# =P

S_PLTRST# / +3V level

O_PCIRST#_PCIEX16_1, O_PCIRST#_PCIEX16_2 , O_PCIRST#_PCIEX16_3 / +3V level

H_CPURST# / +1.05V level




P9X79 — Agenda

* Embedded Controller Introducing



MB Circuit : PLTRST=>CPURST

< S_PLTRST => H_CPURST#

Y Ve IZCR
R i R e e i | T e i RS |
110523:Add | o ¥ —— ;
by Payton g 3% 1100hm

R w

- - .
> : DHA 0H-1240




P9X79 Deluxe — Embedded Controller (1)

HITHTHITES

< EC is a 8051 micro-processor

¢ EC functions
= DIGI+ Power Control--SMBUS interface
= Qver-voltage control, 3.2V/512=6.25mV/step--PWM interface
= Voltage sense--ADC interface
= TPU, EPU & EUP Control --GPIO interface
= Memory OK--GPIO interface
= PWM Fan Control--PWM & Fan-in interface
= SIO & PCH -- LPC interface
= BIOS

T

W



P9X79 Deluxe — Embedded Controller (2)

ﬁ’WM interface
PIN33 02_PWMO(VCCPLL)
PIN34 02_PWM1(VTTCPU)
PIN35 02_PWM2(1.1V_SB)

PIN36 02_PWM3(VTTDDR_AB)
PIN37 02_PWM4(VTTDDR_CD)
Qles 02_PWM5(1.5V_SB) )

@MBUS interface\
PIN69 02_SMB_SWITCH
(Power)

PIN72 02_SMB1_DATA
PIN73 02_SMB1_CLK
(EEPROM)

PIN76 02_SMB2_DATA

Q|N77 02_SMB2_CLK

ﬁlashback interfach

PIN84 02_USB_SEL
PIN85 02_USB_IN_R
PIN86 02_SPI_SWITCH
PIN99 02_USB_LED
(USB)

PIN44 02_USB+

PIN45 02_USB-

(SPI)

PIN101 02_SPI_CLK
PIN102 02_SPI_DO
PIN103 02_SPI_DI

PIN115 F_LADO
PIN116 F_LAD1
PIN117 F_LAD2
PIN118 F_LAD3

PIN104 O2_SPI_CS# /

(LPC interface\

PIN108 F_SERIRQ#
PIN111 S_SLPRST#
PIN112 F_FRAME# PIN36 02_MEM_OK_R

Q|N113 C_PCI_EC / \

ﬁEPIO interface
(TPU)

PIN11 02_OC_OK_R
(EPU)

PIN9 02_EPU_R

(MEM OK)

N

PIN7002_+5VDUAL_USBKB_EUP

(PWM & FAN in interface\
PIN6 O2_SEN_FAN1
PIN7 O2_SEN_FAN2
PIN8 02_SEN_FAN3
PIN52 02_FANPWR_PWM1
PIN53 02_FANPWR_PWM2

>

TRERARRRRRRRNRRRRIRRLALRAIIIDY

1XNNWHNW%NO!HHHIW[ 32
e
BN AR ARNHER R

Q|N54 02_FANPWR_PWM3

ﬁontrol Signals \

(Power)
PIN48,65,83,96 +3VSB
PIN31 O2_VDDA
PIN30,32 O2_VREF
(CLK)

PIN81 XCLKO

PIN82 XCLKI

(Reset)

O2_RSMRST#
(PWRGD)

PIN108 O2_GPO1_R
PIN128 O2_GPI1
(Others)

PIN39 02_GPO2
PIN40 02_GPO3
PIN78 S_SLPS3#
PIN79 S_SLPS4#
PIN67 O_PWROK
PIN63 O2_CUT_PSON
PIN98 J_SILENT#

LY

i




EC USB Back up function - 1

< USB Back up Condition

% USB Type : FAT32 ~ FAT type
+ BIOS Image : Follow X79 each Model Crash free

naming(EX: X79 DLX: P9X79D.ROM -~ X79 PRO:
P9X79PRO.ROM...)



EC USB Back up function - 2

Press flash button for 3 sec to
start update station, then the LED
of switch will be flashing.

l According these signals
connecting to EC, EC can realize
1. Read PEN DRIVER present system status
2.  Scan files [XXX.ROM]
l SLP_S3 | SLP_S4 | PWROK
G3 0 0 0
If can scan files S5 0 or 1 0 0
YES \ SO 1 1 1
Start to update and BIOS i . . .
LED will be flashing. S3 0 1 0
The LED of switch is s4 0 0 0
J always bright

After finishing, the LED of
switch will be extinguished.




EC USB Back up function - 3

02_USB_SEL
SB FAT32 type
I XXX.ROM
‘ image file
[USB sy UsSB
Connector

USB

SPI

Bk EC(EPF035)
SPL —> O

Need Support

SMBUS2 ! Flash Type & ID
EEPROM SB

O2_SPI_SWITCH



EC USB Back up function -4

02 USB_SEL| USB Source| Switch 02_USB_SEL Default : SB to USB
: R e SPI to SB
= (:\eil:ult ) 2: gjzg S B P)ég?%gﬁg
image file 1
USB
USB USB USB Device
Connector
|
Back up -4
ac
- EC(EPF035)
-
»  SPI
SP] ey
P FLASH
Need Support
SMBUS2 Flash Type & ID
EEPROM SB

02 SPI SWITCH 02_SPI_SWITCH SPI Host

H EC
L SB




EC USB Back up function -5

2 0O2_USB_SEL

At S5 status, press Backup SB
button more than 3 sec to 2
start back function.

02_SPI_SWITCH

FAT32 type
XXX.ROM
image file

USB Device

USB
USB
U 3 Connector - !
|
- o
MC(EPFO35)
-
»  SPI
SPl sy
ST FLASH
Need Support
SMBUS2 Flash Type & ID
EEPROM SB



EC USB Back up function - 6

2 3
0O2_USB_SEL| USB Source| Switch 9
011>Y0 1
" EC 111>Y1 SB
g ey 010>Y0 FAT32 type
Lo B, XXX.ROM
image file

USB Device

S [USE :
Connector

BeeP [o2uss™ JEC(EPF035)

———
s I FLASH
| SPI
: Need Support
SMBUS?2 Flash Type & ID
EEPROM SB
=
2_SPI_S\VIT | OZ_SPI_:WITCH spl|3 zost
L SB




EC USB Back up function -7

02_USB_SEL

SB FAT32 type
XXX.ROM
image file

|

== USE
< 1
Connector

USB Device

Back up
BTN

SPI
FLASH

Need Support
Flash Type & ID

02_SPI_SWITCH

Confirm ROMID & MODELID
and others information are 3
normal




EC USB Back up Function - 8

0O2_USB_SEL| USB Source| Switch
011=>Y0

H EC

FAT32 type
XXX.ROM
image file

L SB 010->Y0
(Default) 110>Y1

USB :
onneclor
1|5
Bg:"[‘kl\l]lp 02_USB_IN EC(EPFO35) .
-
SPI
FLASH
; Need Support
— Flash Type & ID
EEPROM

02_SPI_SWITCH | SPI Host

H EC

I SB




How to Debug Flashback Function - 1

= 0O2_USB_SEL

[107] 02_uss_INK—1—= . ‘/Ej SB FAT32 type
b e XXX.ROM

L +—K02_USB_LED [P7] lmage ﬁle

| o2c2:

0.1UF/18V = S 0.1UF/18V
IX/EFF035 I SW_8F_ZHOL| IXEPFO25 S B

GND GND GND GND USB —_—
Connector

SPI
FLASH

Need Support
Flash Type & ID

SPI sy

O2_SPI_SWITCH



How to Debug Flashback Function - 2

Back up
BTN

SB

USB

FAT32 type
XXX.ROM
image file

- -

SB USB
EC USB

EEPROM

Extrnal USB
Switch
Circuit

+3VSB I

ozu3
2 [onpa < Connector USB
o e
2 1. = O2_CON- USB- - [41]
+ 1 = éggézjccm:uss», 141]
VDD2 GND2 |3 = .
GND3 - SEL —T = 1= Loz _uss_SeL {flo7
| S8z
FIZUSB10ZEE 3 S
al 3 Eg
B = 2=
=
GNDGND GND
0O2_USB_SEL| USB Source| Switch
011>Y0
i e 111>Y1
L SB 010>Y0
(Default) 110>Y1




How to Debug Flashback Function - 3

Back up
BTN

SPI Switch Circuit

+5VSB :
o

Q2u6
107 S2 so1 switeH ot Hs  vee Hs !
e att e 1. S8 < [y A I <CF_SPICS1 :
07] 02_SPI_CLKC| 3 ]AT 100 [y _CS1# A?J_VW :

102] 02_SPI_CLK OUTLS = YA D1 |55 CZ_SFi_CS1# R {107]
_;431 F-5P1_MISO 2 §1!80 ° YD [3F >c‘_:—1_“sw ouT (102!

[107]- O2_S81_MISO_R = 181 IC0 [p F-SPI_MOS| - [28]

102] ©2_SPI_MISC_OU 5{YB_ - IC1 cz_5= _MOSI_R {107} |
GND * YC >>02_SPI_MCSI_CUT (102
> ‘ PIEC325TQE !
02_SPI_SWITCH SPI Host ‘
>N02_SPI_CLK_R- [107] i
H EC EC < gg:g : ::‘71’ el e O E
L SB O2_SPI_CS12_R {107 02] -02_SPI_CLK_-OUT| 1
£ : swrrca | ! fi 4 02 SPI_MISO_QUTKS— | :
{JF-sPI.Ck - 28] 1102} OZ7SPITMOSI ﬁuT}— Flash :
FZSPIZMISO - (23] | (02 o27sPiZcsisTouT : .
o sevosl f2e) ! ] '
o el — —-_— s - e s . !
i F_SPI_CS1#  [28] ' b

EEPROM

SMBUS2

02_USB_IN § EC(EPF035) ‘

hy

SPI

SPI
FLASH

Need Support
Flash Type & ID

O2 SPI_SWITCH



How to Debug Flashback Function - 4

0O2_USB_SEL

SB FAT32 type
XXX.ROM
image file

USB
|—> L Connector

EEPROM Circuit
Back u +3VeB
p 02_USB_IN EC(EPFO35) 02U5
BTN 1 :
2 NC1 - VCC 7
5 NC2 -WC# |5 7
2+ ]E2  SCL[% >8§oz_:vaz_c-«< [107]
VSS  SDA & >02_BMBZ_DATA [107]
M24C0S-WMNETP _| ©Cecaz
=] o “T o.1uFitev
= = ~
GND . GND GND
©2_J2
[=1 g;gvz SMB2_CLK | {j
o-:g 02_SM32_DATA (7]
EADER_1X2P
[WEPFO3E/




EC Broken Status

«» When System BIOS update EC Firmware

EC Broken status:

= EC flash is corrupted
The data in the EC or EC flash might be corrupted.
Please contact ASUS Technical Support for help

= EC flash update fail
The data in the EC or EC flash might be corrupted.
Please contact ASUS Technical Support for help



EC - Can’t Boot Status - 1

Power & Reset & XTAL.:

S
<

24 MHz Crystal

1200hm/100Mhz [ TRUATEEL _
E o ) A i | T e S N
B e s SRETONOn Ll 81 | v N
1 =2 02_VREF 32 : m %
To0 VDD_PWM ' 2 1 02 XCLKO 82 X OUT
+02 3.2V 1200hm/100Mnz : ogme ]
o2 |e |~ @ % vRer 5 o
{1 — 210 [0 502 vDDA 3 ; 1
GO 8 8 3 VDDA 5 2
">“>"> __________________________ 24Mhz
ia_lio_lio iy
I S St
— N N ED‘
. Rt bk % | RsvoH | = S
GND_GNDGND g3 | VDOE
96 VDDEZ == —— _
2 W VDDE3 — = =
- AR GND GND GND EPF035
Tz o
2D D D
N~ N+~ v
— —© —© @ g [T
RIS o7 +3VSB
_______________ FEEIORED, % O2R15 20KOhmT
1 2
0201 l_ ______________
_____________________________ 2
B 119 O2_RSMRST# {O2_ECRST#
0! RSTb
QL sednsei shir s sna Bl nEay
= 02C15 >|I3AT54AW 13 5HSMRST#
| 0.1UF/16V
2 1




EC - Can’t Boot Status - 2

< 02 _OP_mode:

This PIN is used for RD & factory to update EC firmware or flash programming.
Normal should always keep low.

+3VSB o2U1

Q}gEPFQ%/ 0259 1 1KOhm

02_OP_MODE&Chipoperatonmode |1 3 goxpnm 4 02RN2B
0 : Normal mode j@ 6 _O2RN2C

2.

1 : ICP(In Circuit Flash Programming 77 IXEPF035/ 2 eKmm 02R77
mode IXIERF035/ 1 WOKm? 2 O2R78
02 J1:12 02 JiTs89] 5VSB_USB_SW_10 | 2 o, O2RNZA 02_0P_MODg
it L0052 J1
= 1 a
[,
MINLJUMPER  MIN|_JUMPER iz ok .
Lo L 3 - 61 LB
_IXEPFO38/  JXEPFO3s XEPFO38/ |14 021X g | P7IO(UART) i
: i HEADER_1X6P | | 5 PTI1)(UART) ~ i=
02_J1:12==>0P_Mode was trapped High = S | v 00 0 0o o




EC - Can’t Boot Status - 3

& 02 PWMO0~5:

(107} ©2_PWAO )} 2 (TG °2R“:’i’_" T °2Rjﬂ'-"_"' PP eveceLL_REF_10 (34]
. 02631 2
02_PWMO P2[0](PWM/EXTI) | I‘ UF/1ov I‘ nov Refe
02_PWM1 P2[1](PWM/EXTI) |
02_PWM2 P2[2](PWM/EXTI) | = =
02_PWM3 P2[3](PWM/EXTI) | GND GND
02_PWM4 P2[4](PWM/EXTI) | A
OZ—PWMS S 2[5]( ) : (107] C2_PWM1 D (-] (RS & O2RN1OC \Tﬂ(_m; O‘Rj?\_ DP_+VTICPU_REF_10 [95)
| 07-GPO3 2 PA7IPWMEXT) | 02c3 34
[100] O2_FANPWR_PWM1 53 | PeIOJ(PWM) 1= 1RV nov
[100] O2_FANPWR_PWM2 <<+ o PefiPwh)  i*
[100] O2_FANPWR_PWM3 << oo PO[2J(PWM) | - .
t--e-T[27] S_LED2 | 22 PO[3J(PWM) | GND GND
""" : *—22 pg4[(PWM) ! a g S
i *—3T pelsPWM) | (107] 02_PWM2 3 A(pe-L R4 ()3 OZRNVIRP>P +1.1v_58_REF_10 (58]
%3 PeleI(PWM) on
sy %59 | perziPwM) 0235 c8
Iwmw 11 110V
GND GND
(107} O2_PWA D) 8 (RGE-2 °‘RN:’E & (TRoRm)-L OZR:T_” P>P_ +VTTDODR_AB_REF_10 (93]
P_+VCCPLL_REF_10 +VCCPLL 11 gace. 11 ol
P_+VTTCPU_REF 10 +VTTCPU oY -
(107] ©02_FPWM4 > 2 (i1 ORNBA 4 ey 3 O2RNIG "\ rendR CD_REF.10 193]
P_+1.1V_SB REF_10 +1.1V_SB -
02083 o4
1UF/10V 1 10V
P_+VTTDDR_AB_REF_10 +VTTDDR_AB i }_:
GND GND
P_+VTTDDR _CD_REF_10 +VTTDDR_CD (107] 02 PWMS 3 & RO S ORNGC 8 e 7 ORMMLEST L o oee s e
02c55 css
P_+1.5V_SB REF_10 +1.5V_SB 1UF/1OV 11 110V
o2 o




EC - Can’t Boot Status - 4

< 02_GPO0O2-~3:

Load default -> check status : (1 > 1)
X79 series models use these two pins to control BLK frequency

=
10] 02 GPO3 z

b2_FANPWR_PWM2 << 23| pg[1](PWM) |

BCLK

MHz LGSPARE([1] LGSPARE[0O]
100
125
167

g '} |
BPM_N[E]
BPM_NI5]
BPM_N[4]
BPM_N[3]
BPM_N[2]
BPW_N[1]
BPM_NI0]

1 s e e s el e

8.2K0hm
8.2K0hm

5

RSVD305
250 RSVD203

i 2 H CPUONLYRESETS
AN S CPU_ONLY_RESET

HRE2

ptrapping control from EC Not Supported by WaimeaBay
Should be PU to VIT

RSVD304
RSVD302
RSVD319
RSVD352
RSVD352
RSVD356
RSVD357
RSVD358
RSVD3247

Co|Cn|daln|co

n|(n|s




EC - Can’t Boot Status -5

¢ 02 GPI11 & 02 _GPO1:
Correct: O2_GPI1:H & O2_GPO1:H

120
TIM[O] 5. —X seegesenzss :
T 1z T nonm
| 123 . VRM EC SB IO aam

VRMPWRGD O2_VRMPWRGD ... VRM

B e s n B R GR BE NE GBS SN BH NE ES N BH B2 GO g feeames

93 {/ 2 1 -

P81l To4 ® 00hm O2R50 OoRe4 N BsKonm b O2_GPI1
Pl |25 ©2_GPO1R 1 2 02_GPO1
97 5N > 5 -

[2%] = i :

P8[4] —= + > 02 SCi#

< J SILENT#PROCHOT#):
If this pin of X79 series model is pulled low at S5, it can’t boot up.

S ) A s>
T — e m— D VI

- = o @ J »
elle -




EC - Can’t Boot Status - 6

< O_PWRBTN#IN_R& O_RSTCON#: Can’t Keep Low

1

P4[6](EXTI) O_PWRBTN#IN_R [46]
pa[7(EXTH) |2— 22 RSTCONZ R 1 2RS4 § OO RSTCON#  [6,17.24,103,104]

& 02 CUT_PSON#: To keep PWRBTN motion
AC Power On -> PWM signal ready -> O2 CUT_PSON#: H
When starting to USB BIOS flashback, this pin is also low.

119 02 _RSMRST#

63 02 _CUT_PSON#

Io 1UF/16V
1

2
(3ND 8 7

: 3 ' = - A
——o2c15 L"BAT54AW C }g\%é*SMRST# [6.24,31,32:46;

H2N7002

64

66
67

68

|—<<o PWROK
L]

P>>o§%@Wh TOGGLE ({6}

[5,6.12,249%%0'"“

{O_PSON#




& SMBUS & 02 SMB_SWITCH:

Hang”0d0c” : EC check internal register setting of each DIGI+ Power Control.

>02_SMB_SWITCH [109]

JS Switch Circuit ¢ Veore IC

- C“Qa Lo

O

4" VCCSA IC
2'—{';)#3 ok 3{T¥N\.2 5hwox e

VI
e ————
IC
% DRAM CD
2~m1 Q2 DATA  3./TE]\.2 5 SUEDATA FC IC
Poan W
.}P HaNTOR HNTO
QIRT1 2 Opbm _INEPEDS

SIO IC




P9X79 — Agenda

* SIO and Other Power Chipset Introducing



P9X79 SIO(6776F) — FEATURES

PCH

i

48MHz >

Clock
Gen

PECI

Platform Environmen t
\ Control Interface

J

SMBus

H/W Monitor

PORT 80

\Z

LPC Interface

;

Deep S5

RSTOUT

1888
1888

|

7

\

ACPI

Advanced Configuration
and Power Interface

\

J

KBMS

GPIO

coM1

FAN OUT

New CPU

3.3V

Power \



P9X79 SIO(6776F) Pin Description

LFRAME#
LADO
LAD1
LAD2
LAD3
PCICLK

I/F

LpcC

RSMRST#/GP91
PSIN#/GP53
PSOUT#/GP54
SLP_S5#/GP30
SLP_S3#/GP51
PSON#/GP52
ATXPGD/GP34
PWROKO/GP32
3VSBSWH/GPS0(TEST _ MODEZ)
3VSBSW/Deep_! S5/LATCHED BF_Cl
BKFD_CCUT

e gNC Bl yts T 5 £

RESETCONI#/GP31/OVT#

GP47RSTCONO# | Z
N

PME#

RSTOUTO#/GP35 A

RSTOUT1#/GP36 2

(S)SLP_SUS FET/RSTOUTZ#/GPS'E‘

b == D (NN N

GP10VIDIORIBE
GP11VIDI1/CTSB# |
GP12/VID12/SOUTB;
GP13/VIDI3/SINB !
GP14/VIDI4/DTRB# |
GP15NVIDIAIRTSRE

input

/T AddoTta

9 O0/GP70/SUSWARN#
o5—{VIDO1/GP71/5VDUAL T
- N o5~ viboz/aP72/susAck
____________________________ 29| VIDO3/GP73/SUS_WARN_SVDUA |
; s 22| iDoa/GP74/sLP SUS#
| 2 SKTOCCHIGP90 2| vibos/GP7s/SLP_SUS_FET
PR o 27| (9)vIDO6IGP76VCORE_EN
o £ CASEOPEN0#[ 7 22 (s)vibo7/GP77VLDT_EN
\ g §CASEOPEN1» PCHVSB
e i < " 23| vRM_EN/suswaRrNz
eLkigezs|-28 ()VID_RST#/GP57/ERR#
g | (NRATIGECaych 8 I poiosw eny |
& Eg%g;% 59 &8 (s)vCLKiisVDUAL |
Ly (S)ALERTH/SLP_SUSH#/GPSE/AFD |
KBRsTy -2 Tl B O e
\_ / o5 | (9)vDI0OISUSACK? '
___________________________________________ 22-\(S)VCLKO/SUS_WARN 5VDUA/
ALERTO#/GP55/CIRTX1/STB#
0 | [+ o e —
eI
: cTsawapeo |2
5 DSRA#GP81 |-
& | (2E_4E_SELRTSAMGPE2 |7 -
- (FDC_EN)DTRA#/GPB3 |52 12 {peciTsip
a | SINA/GP84 |53 GPAO/TSIC
§ | (LPT_EN)SOUTAIGRES |5
( ; DCDA#/GPBE - -
RIAH/(S 75— -
........................................... L5 GPS3/SCUMSCL ]
GP92/SDA/MSDA ¢
: - 14 ;
(" DSKCHGHSECONDARY_HD#RN 13| | 50 COT— )
; HEADH(CRLED)GPO7(s) =0 — | - [Cao 1 o202/ 8020 000 9
DATA#/(CR_SENSE2)aPos(s)|—5— | [Casl (&)20-2/ 302 e0) 3
wes/(CR_SENSENyePos(s)f i | a7l (&) £0-5 creamps b
TRAKO#/PRIMARY HD#(S) ﬁ 45 (S)LED_E/GP64/PD4 E
WE#IGPO4(s)I—o—X | |44 (<) ED_F/GP65/PDS5 S
wo#GPO3(s)[—>—x | 434 (<) ED”G/GPe6/PDS -
; STEP#HD_LED#(s)|—c—| |42} (s)DHG#IGP67/PD7 =
‘ DIR#/CIRTX2(s) X (s)DGLE/GP43/ACK# )
e D e

PECI / SST

VID output

103TUOW #/H

S\ 127

SYS_FANOUT

98

AUXFANOUTO/GP27

125

110

S
: £ CPUTIN
o]

112

; CPUD-/AGND

111

SYSTIN

109

Hi
= VIN3/AUXTIN

124

CPUFANIN

yorl uedg

126

SYSFANIN

105

VDIMM/VINO

A

104

VLDT/VIN1

N

107

CPUVCORE

108

16




DIGI VRM IC Introduction

« ASP1000 and ASP1101 are all DIGI power controller, all
BIOS setting function can transmit signals through
SMBUS to change or adjust IC internal value and in

order to get all DIGI VRM function.

29229878 3 2 2
E oW E W e W e W =W £ 2z 7 242 B %322 2 2 Z
E 9 k2 K9 gD EQ § E 23 k8 E Bk YK 3 E
o E?j Eg} [3_8} {,{Z} L;,f} E E;,j ['33’ 320 131 6 54 2 51 S0 49 48 & 4% 45 M 8
| — - ISENS | 1 42 | 1SENT
RCSP{ 1} {730} rResP_L2 ) ]
- / i RCSP | 2 | 4 |ResPL2
RCSM [ Z} 8] RCSM_L2 sag b || roswi2
vee {3} {28] vee vee |4 ¢ w|vee
VSEN [} {737} vSEN_L2 wenee |3 sl
- ASP1101 . VSEN [ 87 | | 3| v
VRTN [ 5] . {728] VRTN_L2 i ASP1000C i
Lt 40 Pin 6x6 QFN = W 56 Pin 8x8 QFN P
RRES | 8] : {35 PWMs i | s
- Top View ] oy : Top View 1 ot
TSEN [ 7} {724) PWM4 TEN 9 | | 3| pums
vigaA 1 [35] PM3 viga [10° |3 pams
VR_READY' / i
VR_READY_L1Y t-- “rwrGo” | ! i
= = 9 Notes 22 PWM2 < |
PWRGDf Y *Pin definition in Intel & MPoL modes 41GND = VR READY 12 [ 12 | pus
VR_READY_L2'/ {5+ § *Pin definition in AMD mode 37 PWMA |
PWROK? {----3 L GPO_B (13 P | 30| PamM2
e 2 3 R4 8 e (7 [ fe oo VINSEN | 14 e R
I I I {19 { A , o .
E T:NZ :zj .—b __;?_g E ’ﬁ 9 E I.IJI % 15 16 470 18 19 200 1. 2 23 4 25 26 2 B
2 ¥ 3 262 B 9 9%a T X% Ear Y E 2 %orip o p
z WX @ 9 oxs U o JFQ 2 & T B Hega g o 8 o5o8d %
&= < < & & & B g S 5 0898 8 %
S x o I%E % =z = ) ; 8 5 £ 5 2% % 3 g 53985 2 2
1~ a2 A | H b D imeuMPoLmode S = = g B RA G % g F 0T §4 g
> O 0 35 @ < 2AMD mode % 5 % %5 2 & &8 =
O - 2 > 2§ & =3¢ 3} 83
» » @ 2] g 2 4 w 8§ > 9 92
> <. 8 3 ;,’ o 2 El-.




DIGI VRM IC Introduction - VCORE

ASP1000

e Vcc=3.3V
e Vinsen = 0.86V
* VRHot =Vcc TR S Rt

e EN=3.3V ] oo [

The Sequence: e | ] voss
VCC->Vinsen->VRHot->EN = e
Others Signals: sk (o 57 | | 5

VSEN (FB+) _ %u: ; : ;:sa' P
RRES | s 1 | ' e

— 1 (r—
3. V18A T ) % | s
1150 116f |117i 118i l1si | izof 1221 |23 l24i |i25i 1261 1271 l28i
4 VR READY tiaf B it I o Ny A S | e | R e o ] et |
. C A S L R e Bl % |la=% o
> 5 8|z % EREIZ|E B 3 [950E 5 &
8 5|5 5 528 4 l@ o |2595 2 9
~ InteMPoL mode © =~ |= 4 & 00 Y 32 9™ & =
. > > =~ | = @ o —0 [1=] <
2AMD mode < 3|y 3 3[-2 3 & g =
°o 2|2 v ol & 2 85
US & |5 5 8 1 <=
. 213 S 9 & S
> &
I 5

PWM signal




DIGI VRM IC Introduction - Vccsa

+ Vce=3.3V ASP1101

’ = = 2.9 2 3 3.8 B
e Vinsen = 0.86V E B E 8 EBEBEB

RV, _ o EEEEEEEEE

ReSP [} /7 rrTTTTTmmnmmmmmmmmmmemmmossemeomsemmossten 130 RCSPL2
SRR 0 ol r =
. RCSM 27} | i [2] resm_L2
vee [ 31! i [28] vee

......

1127 | VSEN_L2

......

VSEN

The Sequence: oo
VCC->Vinsen->VRHot->EN |——|£

......

!T26 | VRTN_L2

......

L [35] Pwms

......

.............

TSEN | T} e R
75K : | g
viga | 8 1] i i 23] pwm3
Ohm ! § el
VR_READY_L1"/ --§-1| : N e
PWRGD® |-——--i| | MNotss Pt
g — e A W
VR_READY_L2! 451 | V20 pwmi
— e s B B sttt s R St
PN o Al el e oo
[THR[112 93 g6 mitey i s (99) | 1201
-4 [ ¢ P * | o x|z&
gllg 8 Sfze E|la 3 ﬁg
=z x w ©lox w ml CDI P> 82
Sl = = [IR2 | = S[33
T % il ol ? BI|ZTE
- O, o, >9 = QLS
& 3 a2 % 2
= > ]
T, 2
I
%

VAR_GATE_PM_ADDR




DIGI VRM IC Introduction — 1.S5VDUAL

+ Vce=3.3V ASP1101

* Vinsen =0.38V

° VRH t = 3VSB a0 (39l [3si i37i i3el i35l i3ai i3l izm2i i3]
o T b 7 R e [ i P o o
e EN=1V Tt i [30] respL2
—r ¢ |
Resm |27 ! i {25 RcsMm_L2
(vee [33) | (3] ve
VSEN i {27 vsen_L2
VRTN P {36 VRTNLL2
i ]
| RRES L?_S__ PWMS
rsen 2
75K e
V18A 23| pwms
Ohm .
VR_READY_L1'7 [51] | s o
e S son0 |
_READY L2} intrromiatact e NN | P3| pwm
TN e el W) ra e e e
DRERE HE D RO
| |
The S s v ohelalc] 2 353
€ sequence. g 2 SlIz2lZ| E| 5 3|88
. c ~ ~lIg2¢c 4l o (28
> > > > X - 5= | = =[(23
= InSen- O N - 5 Q o= m| w »|xTX
E 2 PE 5 E
& 3 3| & =
I &
&

VAR_GATE_PM_ADDR




Repairing For NO VCORE

When the debug card shows 00, the CPU or sequence can’t run
completely.

(1) Visually inspect: (wrong parts, components missing ...)

(2) Measure the impedance (component solder on the board)
A. The impedance of each power circuit 1s short with GND or not.
B. Each MOS, the impedance of the H-S or L-S MOS GS side is K level,
C. the impedance of DS side can’t be zero
D. Compare the difference with a golden compare .

(3) Power on and check each voltage

SOT669 (LFPAK)




How To Identify MOS Is Normal

Step 1:
Multi-meter in Q level : “+” side connects with Source,
Gate. Let MOSFET going into the cut-off state.

(1t

-’ side connects with

Step 2:
Multi-meter in diode level : “+” side connects with Source,
with drain, measure Vf: 0.3V ~ 0.6V

6

-’ side connects

Step 3:
Multi-meter in resistance level : SOT669 (LFPAK)

(13t

“+” side connects with drain, “-” side connects with source Value: xM Q, ~ « Q,
“+” side connects with drain, “-” side connects with gate  Value: xM Q, ~ =« Q)

“+” side connects with source, “-” side connects with gate Value: xM Q, ~ « Q

Step 4:
Multi-meter in resistance level :

K

“+” side connects with gate, “-” side connects with source ,to turn on MOSFET

(1

“+” side connects with drain, “-” side connects with source Value: 0Q ~~ 10 Q)



P9X79 — Agenda

* Power theory and working condition



Power of VCCPLL

+3V
Power: 0
i 2ve +VCCPLL 1 . .
1.3V o )
2. +VCCPLL_1 +VCCPLL 1 1 PU401A — g :’::3:4
2 &Nt NG [ 1% o
3' +VCCPLL i \F}cE)ﬂ? VC'I:IEI{ 2 P_+VCCPLL_1_REF R_10
uP771108
Jeowe ] SOIKOHM=POADS
T 22UFI6.3V = — PCA407 ——PC404 0 0.1UF/16V
o o 1UFM6Vq 0-1UF/6V = o
VIN GND
ContrOI PIN = = e PU401B —

RSS2

GND GND GND 7115
REF 11 GND4
121 GND5
GNDS6
VOUT L UP7711U8
+VCCPLL 1
+VCCPLL wsy +avsa
+VCCPLL 2A T .
5 Pu40OA Controlling from EC
GND2 2 R0
1 viN Nc3 -2 1KOhm
3] ReFN voNTL |8 x
£ TN VENIE s Pl+veerL REF Rl10 S AN P_WCCPLL REF_10
UP771108 [
1g de qg A . R &
:;g ::é ::§ —— PC403 —— PC402 1.156KOhm —=—PC401
o o o o 1UFI16V _1:: o 0.UFMOV 1% o O-AUF/6V
> > > = IPWR X
© © ©
w w w
= 2 =
=8 ==d =d = = PU4008 =
GND GND GND GND GND (14 e GND
11| GND4
121 GND5
GND6
X UP77T1US




Power of 1.5V_SB

¢Power:
3V =>+1.5V_SB

3V

GND

1.5V_SB

1. VIN
2. Control PIN
3. REF
4. VOUT
O 8
UP0109

| P_+1.5V_SB_REF_10 |

GND

5V

oo
>
3

ey ¢

S



Power of VITTCPU eCircuit

+5V PR802 g
VTT vV s
G 1_AAN 2 P_+VTTCPU _VCCg 15 3
4.30hm b P_+VTTCPU_UG1 20
| pceao3 N
——0.47UF/18V —— PCS04
o o  D.AUFMeV
= P_+VTTCPU_PHASE1 20
GND
's a - [=
PUS00 ' o~ o o~ ¢
Z o Pl
(8 3
2 3|8 g 3 § UGATE1
27 * 24
GND3 PHASE1
T G %N
ela) GND2 LGATE1 23 P +VTTCPU LG1 20
»—2I MODE PGND_1 2
+ AA) ) VT G2 _2
P_+VTTCPU_IMAX 10 al, R 16 P_+VTTCPU_UG2_20
P+ PU S8/ 1 VTT PHASEZ2 2
+VTTCPU SS/EN 10 14 ssiE PHASE? 18 P +VTTCPU PHASEZ 20
+\/ ) VTT 2 20
P +VTTCPU RT 10 allar . LGATE2 10 P_+VTTCPU LG2 20
101 comp £ 2% i g PGND_2 £
- - gl |8 222 =
PRE06 PCS06 PRE07 UP1806QQAG] = |
88.1KOhm 0.1UFMEV 33KOhm o & =
= GND
o o =
o ]
0519 4 o
o | 1 T (o] L
= O Q
GND E -
=
¢ o
pcso7 = e
PRS09 10KOhm E
A (@
1A A A2 _*VITCPU COMP_10 | 2.8 4 :L o e




Power of VITCPU - Block Diagram

Functional Block Diagram

¢Power: .
12V=>+VTTCPU T T ‘-
REFIN J—— 2‘22’;’;"' »| Soft Start [e———  pOR 9V LDO
Emor
Vre=x e Amplifier W vcco
P_+VTTCPU_FB R1 10 Jee 5 -

COMP

7 TR

BOOT2 < P J M 500T1
L

UGATE2 & I l l UGATE1
> Gate |pwm2 pwmi| Gate <

O +VTTCPU OV# PHASE2 [t »  Control b > Control [« M PHASE1
- _ > Logic - - Logic -

PWM PWM
Comparator / 1/14 ’M/] Comparator

LGATE2 [lI—= —ll LGATE1

= SH Current SH =
| Balance M PGND

= |>J1[Iﬂ il

<) ™
z)

Operation

AGND .—_I_ Phase
Selection
L 0 {1

MODE RT IMAX

||H||}—‘
3




Power of 1.1V_SB eCircuit

P +1.1v SB BOOT R 201

T wuuw

0.1UF/16V

2P +1.1V_SB BOOT 20 2 H 1

PR 00hm
w
g
PC504
0.47UF/16V 3
2
VIN >1.8V A = e
= : == a —
RR pin is enal_:led GND GND
for ramp setting. 99 9 o PR508
PU500 8.2KOhm
PR502 G M o
: ol 9 o 14 +1.1V SB UG 20
1 AAA2 P +1.1V SB RR 10 £ e 8 22 e
0 | m o o
332KOhm
5V P +1.1V SB 5VSB 10 1 :ISVSB Ol +1.1V_SB PHASE 10
P_+1.1V_SB_VCC_20 18] s e | +1.1V SB LG 20
T8100APQV
P_+1.1V_SB_EN_10 10 :ISS |6 +1.1V_SB_CSP_R_10
N Ppcso2 &
12V ——0.1UF/16V a 1.1V_SB_CSN_R_10
5 2 RT z 2 F— caNlo : oo
- IEI =t @ O e
o s L/DCR)*1 _S5!= C*R
= + = % 19 of1s | (E/HER) — PR509
PR501 GND - o 8.2KOhm
4.30hm = PR505
& go9ohm | PC507 PR507
e ——0.1UF/16V 5.1KOhm
o

r




Power of 1.1V_SB — Block Diagram

12VCC 5VSB
o o

| ||CLK

P_+1.1V_SB_FB_R1_10

RTo Oscillator free Running 200kHz
SSo Soft Stsrt POR Power_sel
EN &V, Detection o PVCC
|
To RR Pin
V
REF
Vpee_sel
Plo REF :
T > o~ == 0 COMP
csPo 5 ] A ] 0BOOT
= PWM f } o UGATE
LIND'O Current to Logic | OPHASE
Voltage 5 PVCC
ik  Hamp Se S : =L OLGATE
Current | /1 : 1
RRo Generator H = ~aEND

3 ]
Drivery

O_+1.1V_SB_OV#




P9X79 — Agenda

e Communication BUS Introducing



VCORE
VTTCPU
VSA_CPU
VCCPLL
1.5VDUAL_CD
1.5VDUAL_AB

C_CPU
C_CPU#
C_CPU_QPI
C_CPU_QPI#

H_CPUPWRGD
H_CPURST#

PCH

Y 7Y

3V

3VSB

1.1V_SB

1.5V_SB
1.1V_SB_VCCDMIPLL

C_PCH_DMI
C_PCH_DMI#
32.768 Hz

O_PWROK
S_VRMPWRGD
S_PLTRST#

DMIRBIAS

DMI_ZCOMP



H_DMI_TXP[3:0]

H_DMI_TXN[3:0]

H_DMI_RXP[3:0]

H_DMI_RXN[3:0]




3V

3VSB

1.1V_SB

1.5V_SB 3V_SPI (3VSB)
F1_SPI_HOLD#
0_BIOS_WP#

C_PCH_14M

32.768 Hz

0_PWROK

S VRMPWRGD

— 5VSB

S_PLTRST# 02_SPI_SWITCH

(From EC)
YO0y




va

WPU

- mE e

02_SPI_SWITCH

(From EC)

02_SPL MOSI R

<02_SPI_MISO_R

02 SPI CSI# R

) &

N

02 SPI CLK R

- o

intel)
X79

F_SPI MOSI

< F_SPI_MISO

F SPI CSI#

F SPI CLK

vV WV

02_SPI_SWITCH | SPIHost
H EC
3 SB

OZ_SPI_MOSI_OU>

@_SPI_MISO_OUT

oz_sm_cm#_o@

02 SPI CLK O

i




MEMORY

VCORE
VTTCPU
VSA_CPU
VCCPLL
1.5VDUAL_CD
1.5VDUAL_AB

3V

1.5VDUAL_CD
1.5VDUAL_AB
+VTTDDR_AB
+VTTDDR_CD
D3_VREFDQ_A~D
D3_VREFCA_A~D

H_DRAMVREFDQ_TX_CD
H_DRAMVREFDQ_TX_AB
H_DRAMVREFDQ_RX_CD
H_DRAMVREFDQ_RX_AB

H_DDR_CD_1VO05_SDA
H_DDR_AB_1V05_SDA
H_DDR_CD_1V05_SCL
H_DDR_AB_1V05_SCL

H_DRAMPWROK_CD
H_DRAMPWROK_AB
D3_MEMHOT#_AB
D3_MEMHOT#_CD

D3_M[A~D]_CLK[3:0]
D3_M[A~D]_CLK#[3:0]

D3_RESET#AB
D3_RESET#CD

H_DDR_CD_3V3_SDA
H_DDR_AB_3V3_SCL
H_DDR_CD_3V3_SDA
H_DDR_AB_3V3_SCL




MEMORY

D3_MAA[15:0] >

A~D




PCH

Y 7Y

3V
3VSB
1.1V_SB
1.5V_SB

C_PCH_14M
C_PCI_PCH
32.768 Hz

3V
3VSB_ATX
VTTCPU

C_48M_SIO
C_PCI_SIO

S10

O_PWROK
S_VRMPWRGD
S_PLTRST#

O_PWROK_SIO
S_PLTRST#







P9X79 Series — Q&A

~Q &A~

~THANK YOU~



