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Intel Huron River Platform — N53SV

« Huron River Platform Block Diagram
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Huron River platform
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Intel Huron River Platform — N53SV

« Cougar Point Overview
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New Features

6 SATA ports
(Ports 0 & 1 6Gb/s Support)

Supports Intel® Rapid
Storage Technology 10.0

Full Clock Integration
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Intel Huron River Platform — N53SV

« N53SV Architecture

Inspiring Innovation « Persistent Perfection



Huron River Platform — N53SV Architecture

DDR3 1066/1333 MHz

d sl [ _oorsso-oimm =4 ]
Nvidia N12P-GS Sandy Bridge
Card Reader
HDMI CRT LCD 583 0
r [ — RJ45
| Debug conn. I Giga LAN
_ PCH Mini Card
K/B Cougar Point—- M PelEx T U
EC LPC HM65 Mini Card
G WiFi / WiMax
SPI ROM
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Intel Huron River Platform — N53SV

 [Repair reference] - No power
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No power

» Power on sequence (AC-In mode)

» Power on sequence analysis
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» Power on sequence

1+3VA/+5VA/+3VA_EC
2 EC_RST#

VccDSW ‘
3pm_stp_sust @)
4 pm_oPwork @

5VSUS_ON
+3VSUS / +5VSUS

SUS_PWRGD
7 ME_SusPwrDnAck

8 PM_RSMRST#

9 ME_AC_PRESENT
10 PM_SUSACK#

11 PWR_SW#

12 PM_PWRBTN#
13(a) PM_ME_SLP_LAN#
13(b) PM_ME_SLP_A#
14 PM_SUSC#

15 PM_SUSB#
16 SUSC_EC#
+1.5V/+3V/ +5V
17 SUSB_EC#

18 +0.8VS / +0.75VS / +1.5VS
/+1.8VS/+3VS/+5VS

4'| T1>10ms

I-—I A ©
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» Power on sequence analysis

+5VA

P_5V3V_VIN_SHAPE

\5vA0

PR8102

+3VAO

+3VA, +5VA, +3VA EC

+5VAO

+3VAO PJP8104

+3VA

+3VA >

+3VA_EC

H B4 G

A — -
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» Power on sequence analysis

Control logic

CPU_THERM#

PLT_RST#

+3VA_EC

5L3005 +3VA_PLL

SL3006 +3VACC

AC_IN_OC# }.

EC_RST#, VSUS ON

+3VA_EC

EC_RST#

VSUS_ON

I-—l A ©
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» Power on sequence analysis

P_5V3V_VIN_SHAPE

VSUS_ON

‘1'

+3VSUS, +5VSUS

P_5V3V_VIN_SHAPE

ENBL

ENj
Ay

+5VSUS

ENBL

IIIIIIIliL
I -

+3VSUS




» Power on sequence analysis SUS_PWRGD

- -
0 -
GND
PR8104 PR8114

PR8105 PR8115

+5VSUS +3VSUS

SUS_PWRGD

I-—l A ©
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» Power on sequence analysis
ME SusPwrDnAck, PMSUSACK#

+3VSUS

\

+3VSUS_ORG

Pull high

+VCC_RTC

SRTCRSTH#

+3VA

+RTCBAT

ME_SusPwrDnAck_R H

PM_SUSACK#

v

ME_SusPwrDnAck




» Power on sequence analysis
PM_RSMRST# ME AC PRESENT

SUS_PWRGD

PM_RSMRST#_PCH

PM_RSMRST#

ME_AC_PRESENT_PCH
ME_AC_PRESENT

I-—l A ©

Inspiring Innovation « Persistent Perfection



» Power on sequence analysis
PWR_SW# PM_PWRBTN#

+3VA_EC

Pull high

PWR_SW#

Power
button

Pull high

+3VSUS

PM_PWRBTN#

I-—l A ©
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» Power on sequence analysis
PM_ME SLP LAN#%# PM_ME SLP A#

PM_ME_SLP_LAN# )—@

Test Point only

PM_ME_SLP_A# )—e

Test Point only

AlAEEEE A G

/I

Inspiring Innovation « Persistent Perfectio



» Power on sequence analysis
PM_SUSC#, PM_SUSB#

PM_SUSC#

PM_SUSB#

I-—l A ©
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» Power on sequence analysis
SUSC EC# +1.5V

+5VSUS

AC_BAT_SYS

P_1V5_VIN_SHAPE

PR8303
PR8306

+1.5V

PL8300

SUSC_ECH

PR8300

PSL8105

PD8301

PR8307

SUSC# PWR

“‘;II‘IIIIII A ©
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» Power on sequence analysis

+3V +5V
+3VSUS
+3V
+5VSUS
+5V
SUSC_EC# +12VSUS
PSL8105 +12V

SUSC# PWR

I-—l A ©

Inspiring Innovation « Persistent Perfection



» Power on sequence analysis
SUSB EC#, +1.8VS

P_1VS8_PVDD_SHAPE

+1.8VS

PR8402

PVDD PJP8402

VDD (EN) PL8400

PR8405

PR8403

SUSB_EC#

PR8404

PSL8101

SUSB# _PWR

H B4 G

A G
{é} Q8401: A transistor to be the inverter. V4 — - —
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» Power on sequence analysis
Y +1.5VS, +3VS, +5VS

+1.5VS

+3VS

+5VSUS

SUSB_EC#

+5VS

PSL8101

+12VSUS

+12VS

I-—l A ©
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SUSB# _PWR




» Power on sequence analysis
+0.8VS

AC_BAT_SYS

P_1V5_VIN_SHAPE

+5VSUS

PR8706
PR8708

+0.8VS

PL8701

SUSB_EC#

PR8705

PSL8101

PD8701

PR8703

SUSB# _PWR

“‘;II‘IIIIII A ©

Inspiring Innovation « Persistent Perfection



» Power on sequence analysis
+0.75VS

+1.5V +5VS

+0.75VS

PJIP8305

PR8309

PR8308

“‘=IIIIIIII A ©
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Intel Calpella Platform — K52JT

 [Repair reference] - No display with power is on
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No display with power is on

View angle : Architecture

Connection problems between PCH and EC
Connection problems between PCH and BIOS
Connection problems between CPU and PCH
Connection problems between CPU and RAM(s)
Connection problems between CPU and GPU chipset

Connection problems between PCH and Display devices

H HEAEN©

=
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No display with power is on

« View angle : Architecture
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Huron River Platform — |

e =T

| PCIE x16,

| Nvidia N12P-GS ]

Sandy Bridge

K/B

Azalia

SV Architectu

- _ _ a4 _

Card Reader

USB3.0

Giga LAN — RJ45

Mini Card
TV tuner

Mini Card
WiFi / WiMax
|
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No display with power is on

« Connection problems between PCH and BIOS
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» Connection problems between PCH and BIOS
Critical Power sources to PCH (1)

+VTT_PCH_VCCDPLL_EXP

|
: #VTT_PCH_VCCIO
|

+3VS_VCCA3GBG

+VCCAFDI_VRM

+VccAFDIPLL_PCH

+VTT_PCH_VCCDPLL_FDI

+V3.3_VCCSPI

+V_NVRAM_VCCPNAND

VCC CORE

+VTT_PCH_VCC

CRT
+VCCA_DAC_1 2

+3VS_VCCA_LVDS

+1.8VS_VCCT_LVD

HVCMOS
+3VS_VCC_GIO

+VCCA_FDI_VRM

I
I
+VTT_CPU_VCC_DMI ||
I
+VccCLDDMI_PCH ||

AlAEEEE A G
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» Connection problems between PCH and BIOS

+VCCAFDI_VRM +3VSUS_ORG

————— A, Critical Power sources to PCH (2)
+VCCPDSW : e
+3VS_VCC_CLKF33 : CcPU i +VTT_VCCPSUS

VTT_CPU_VCCPCP
+V1.05M_VCCASW : HVTT_CPU_VCCPCPU || +5VsUS
| !
|
|

+3VSUS_VCCAUBG
+VTT_PCH_VCCA_B_DPL

+3VSUS_VCCPUSB
+VCCDIFFCLK

|
|
|
|
|
|
|
+VTT_VCCAUPLL :
|
|
|
|
|
|

+VCCIO_USB

+VCCDIFFCLKN

|
|
|
|
|
|
|
|
|
: +VTT_PCH_VCCA_A_DPL
|
|
|
|
|
|
|
|
|

+VTT_SSCVCC

RTC

PCl / GPIO / LPC :- __________ |
---------- 1 +VCC_RTC .
|| +VTT_veepsus | ! || +3V5_VCe3_3 |
| +3vs_veeppar | ! — || +VTT_SATA3 :

— |

| ! +3VSUS_HDA | .
| +5VS : || +VCCAFDILLVRM | !
I I MiSC I —
1| +3VS_VCC3_3 ! +VTT_PCH_VCC | || +VTT_SATA —
L= - J L




» Connection problems between PCH and BIOS
Critical Clocks to PCH

Cougar Point Integrated the clock generator. Most of clock signals on
N53SV MB are generated from Cougar Point.

In N53SV, all system clock signals are provided by PCH except GPU and
LAN.

X2001
32.768 R2006
KHz

I-—l A ©
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» Connection problems between PCH and BIOS

Ry 1+, Winbond W25Q32BV551G Pin Descriptions
DD
SO 2 7 HOLD#
weg[ |3 6] |sck
Vssg 4 5 Sl
Symbol Pin Name Functions
SCK Serial Clock To provide the timing of the serial interface.

Commands, addresses, or input data are latched on the rising edge of the clock input,
while output data is shifted out on the falling edge of the clock input.

Sl Serial Data Input To transfer commands, addresses, or data serially into the device.
Inputs are latched on the rising edge of the serial clock.

SO Serial Data Output | To transfer data serially out of the device.
Data is shifted out on the falling edge of the serial clock.

CE# Chip Enable The device is enabled by a high to low transition on CE#. CE# must remain low for the
duration of any command sequence.

WP# Write Protect The Write Protect (WP#) pin is used to enable/disable BPL bit in the status register.

HOLD# Hold To temporarily stop serial communication with SPI flash memory without resetting the
device.

Vbp Power Supply To provide power supply voltage: 2.7-3.6V

Vsg Ground

V4 — -
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» Connection problems between PCH and BIOS

SO

WP#

+3VSUS_ORG

How BIOS works in N53SV

+3VM_SPI

U2802

W25Q32BVSSIG
3 Q 6

HOLD#

SCK

SPI_CLK



No display with power is on

« Connection problems between PCH and EC
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» Connection problems between PCH and EC
Critical communication pins between PCH to EC

+3VPLL

CLK_KBCPCI_PCH

+3VS

+3VACC

LPC_AD [0:3]

LPC_FRAME#

\

A G
Debug port V— =




No display with power is on

« Connection problems between CPU and PCH
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» Connection problems between CPU and PCH

Critical Power sources to CPU

+VCORE_CPU
+VGFX
+VTT_CPU
+0.8VS
+1.5V
+VCCPLL
+1.8VS

+V_SM_VREF_CNT




» Connection problems between CPU and PCH
Critical Clocks from PCH to CPU and GPU

CLK_CPU_BCLK

CLK_CPU_BCLK#

CLK_PCIE_PEG_PCH_R m=———=3>
CLK_PCIE_PEG_PCH#_R ——3>

AlAEEEE A G

V4
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» Connection problems between CPU and PCH
FDI control signal between PCH & CPU

FDI_FSYNCO

FDI_FSYNC1

FDI_INT

FDI_LSYNCO

FDI_LSYNC1




» Connection problems between CPU and PCH
Data Transmission pins between PCH & CPU

DMI_TXN[0:3]

I DMI_TXP[0:3]
DMI_RXN[0:3] l

DMI_RXP[0:3]

-
-

I-—l A ©
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» Connection problems between CPU, PCH, RAM and GPU
Sandy Bridge CPU inspection Tool

81T "A3Y
HE WP Volizee RST PHOK CLE test pin ]

----------

!" y

{OF T |

]'_F""'

npnn
-..J\-i'-—l'-l

0

nnﬂqﬁhﬁﬁ
.".|....""....'" .."."‘...!
)
=
=
2
¢
|_|.
n
&
=
=
e
ca
¢
|_n.
n

FDI_THNO~T & THPO~7
DMI_THNO~3 & TXPO-3 &
RHNO~3 & REPO-~3

W POWER:MINI USE CON J

. ©
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No display with power is on

« Connection problems between CPU and RAM(s)
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» Connection problems between CPU and RAM(s)

Critical Power sources to DDR3

CHANNEL A CHANNEL B

+1.5V +1.5V
+3VS +3VS
+0.75VS D> +0.75VS
M_A_VREFCA M_B_VREFCA
M_A_VREFDQ M_B_VREFDQ

AllAEEEE A G
ZCK The function 2-DIMM per channel is only available with Core i7. I
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CHANNEL A

» Connection problems between CPU and RAM(s)

Critical Clocks and Control signals to DDR3 (1)

M_A_BSO

M_B_BSO

M_A_BS1

M_B_BS1

M_A_BS2

M_B_BS2

M_A_CAS#

M_B_CAS#

M_A_RASH#

M_B_RAS#

M_A_WE#

M_B_WE#

CHANNEL B




» Connection problems between CPU and RAM(s)

Critical Clocks and Control signals to DDR3 (2)

CHANNEL A

M_A_CLK_DDR#0

M_A_CLK_DDR#1

M_A_CLK_DDRO

M_A_CLK_DDR1

M_A_CKEO

M_A_CKE1

M_A_CS#0

M_A_CS#1

M_A_ODTO

M_A_ODT1

[—— =

SMB_DAT_S

SMB_CLK_S ||

M_B_CLK_DDR#0

M_B_CLK_DDR#1

M_B_CLK_DDRO

M_B_CLK_DDR1

M_B_CKEO

M_B_CKE1

M_B_CS#0

M_B_CS#1

M_B_ODTO

M_B_ODT1

CHANNEL B
DIMMO

H B4 G

A — -
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» Connection problems between CPU and RAM(s)

Critical Clocks and Control signals to DDR3 (3)

CHANNEL A

M_A_CLK_DDR#2

M_A_CLK_DDR#3

M_A_CLK_DDR2

M_A_CLK_DDR3

M_A_CKE2

M_A_CKE3

M_A_CS#2

M_A_CS#3

M_A_ODT2

M_A_ODT3

[—— =

SMB_DAT_S

SMB_CLK_S ||

M_B_CLK_DDR#2

M_B_CLK_DDR#3

M_B_CLK_DDR2

M_B_CLK_DDR3

M_B_CKE2

M_B_CKE3

M_B_CS#2

M_B_CS#3

M_B_ODT2

M_B_ODT3

CHANNEL B
DIMM1

H B4 G

A — -
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» Connection problems between CPU and RAM(s)
Data Transmission pins between CPU and DIMMO

CHANNEL A
M_A_DQ[63:0]
M_A_DM[7:0]

M_A_DQS#([7:0]

M_A_DQS[7:0]

M_A_A[15:0]
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» Connection problems between CPU and RAM(s)
Data Transmission pins between CPU and DIMM1

CHANNEL B
M_B_DQ[63:0]
B_DM[7:0]

M_B_DQS#[7:0]

M_B_DQS[7:0]

M_B_A[15:0]
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» Connection problems between CPU and RAM(s)
DDR3 inspection Tool

AlAEEEE A G

Vg — -
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No display with power is on

« Connection problems between CPU and GPU chipset
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» Connection problems between GPU and display devices
Critical Power sources to Nvidia N12P-GT(1)

+PEX_VDD

+1.5VSG

+NVDD

+3VSG




» Connection problems between GPU and display devices

SUSB#_PWR

GPU_PWRON

+3VSG

+1.5VSG

Critical Power sources to Nvidia N12P-GT(2)
+3VSUS +12VSUS

GPU_PWRON_3.3VSG

GPU_PWRON_3.3VSG_1

+PEX_VDD

Inspiring Innovation « Persistent Perfection



» Connection problems between GPU and display devices
Critical Power sources to Nvidia N12P-GT(3)

P_NVDD_INPUT_SHAPE

MCP_CORE_VID[0:3]

+NVDD

GPU_PWRON_3.3VSG

PD8500 PR8500 PL8500

+5VS_G PR8521

PR8522
PR8500

PL8501

NVDD_PWRGD

P_NVDD_INPUT_SHAPE




» Connection problems between GPU and display devices
Critical Clocks to Nvidia N12P-GT GPU chipset

BUF_PLT RST# +3VSG

DGPU_RST#

GPU_RST# R

GPU_RSTH# %

CLK_PCIE_PEG_PCH_R

CLK_PCIE_PEG_PCH# R




» Connection problems between CPU and GPU
Data Transmission pins between CPU & GPU

CX7001

CX7032

PCIEG_RXN[15:0] |

PCIEG_RXP[15:0]
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No display with power is on

« Connection problems between PCH and Display devices
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» Connection problems between PCH and display devices

+3VS

L_VDDEN_PCH

LCD_BACKEN_PCH

Power sources of LVDS

+3VS

+3VS_LCD

LCD_BACKOFF#

LID_SW#

BL_EN

AC_BAT_SYS

+LED_VCC

A S
BUF_PLT_RST# V4 —. % —




» Connection problems between PCH and display devices
Signals from PCH to LVDS

LVDS_L[0:2]N_PCH
LVDS_L[0:2]P_PCH
LVDS_LCLKN_PCH
LVDS_LCLKP_PCH
LVDS_U[0:2]N_PCH
LVDS_U[0:2]P_PCH
LVDS_UCLKN_PCH

LVDS_UCLKP_PCH

L_BKLTCTL_PCH

m EDID_CLK_PCH_R

EDID_DAT PCH_R

LCD_BL_PWM_CON

I-—l A ©
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» Connection problems between PCH and display devices
Signals from PCH to CRT out

CRT_R_PCH CRT_R_CON

L4601

CRT_G_PCH CRT_G_CON
L4602

CRT_B_PCH CRT_B_CON
L4603

R4705

CRT_DATA_PCH

DDC_DAT_Q



» Connection problems between PCH and display devices
Signals from PCH to HDMI out

HDMI_HPD_CON

HDMI
Hot Plug
detection

HDMI_HPD

HDMI_TXNO_CON_1

HDMI_TXPO_CON_1

HDMI_TXP1_CON_1

HDMI_TXP2_CON_1

HDMI_CLKP_CON_1

HDMI_DDCDATA

HDMI_CLKN

HDMI_DAT

HDMI_CLK HDMI_DDCCLK

I-—l A ©
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Intel Huron River Platform — N53SV

* [Repair reference] - Vcore Problems

Inspiring Innovation « Persistent Perfection



> VCORE Problems +VGFX CORE

Signals to decide Vcore

[ —
VR_SVID_DATA

+VGFX_CORE

|
|| VR_SVID_ALERT#
|

|
|
|
ALL_SYSTEM_PWRGD VR_SVID_CLK JI P_VCORE_INPUT2_SHAPE

CPU_VRON_PWR

+5VS_C

PL8004

PR8039

P_VCORE_INPUT1_SHAPE ANAEEEE e

A — -
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> VCORE Problems +VCORE

Signals to decide Vcore
[————— —— P_VCORE_INPUT1_SHAPE

VR_SVID_DATA

+VCORE

|
|| VR_SVID_ALERT#
I

|
|
|
VR_SVID_CLK |
ALL_SYSTEM_PWRGD —— 1

|
CPU_VRON_PWR

PL8002

R8053
PHASE2

+5VS_C

PHASE1

PL8001

VRM_PWRGD

PR8039

“‘=IIIIIIII A ©

Inspiring Innovation « Persistent Perfection

P_VCORE_INPUT1_SHAPE




Intel Huron River Platform — N53SV

 [Repair reference] - Battery Charging problems
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> Battery Charging Problems
Battery cannot be charged due to Power (BAT) problems

A/D_DOCK_IN

AC_BAT_SYS

A/D_DOCK_IN 1=

P_CHG_SW_GATE

P_CHG_INPUT_SHAPE BAT

VIN
CHG_EN

GATE

PL8800

AC_IN_OC#




> Battery Charging Problems

Battery cannot be charged due to Signal detection problems

PIP8802

BAT_CON

PJP8803

17— SMBO_CLK

TGl SMBO_DAT

PR6000 BAT1 IN_OC#H




Intel Huron River Platform — N53SV

 [Repair reference] - LAN problems

Inspiring Innovation « Persistent Perfection



> LAN Problems

+3VSUS_LAN

CLK_PCIE_GLAN

CLK_PCIE_GLAN#

CLKREQ_GLAN#

PCIE_TXN6_GLAN

PCIE_TXP6_GLAN

PCIE_RXP6_GLAN

PCIE_RXN6_GLAN

PCIE_WAKE#

SL3303

[0:3]
[0:3]

o

L_TRDM[0:3]

L_CMT
L_TRLMIO:

L_TRDP[0:3]

+1.05V_LAN

L3301
I-—l A ©
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Intel Huron River Platform — N53SV

 [Repair reference] - Audio problems
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> Audio Problems

Built-in Mic.
I_MI_Cl__EXEL_i
+5VS_AUDIO |
MIC1_EXT_R J

+5VS_AMP T e

Headset

|| ac_np_L

I
!

—

+3VS

ACZ_SYNC_AUD

ACZ_BCLK_AUD

— —

MIC2_INT_L ||

ACZ_SDOUT_AUD

I A: C;TA_L_I MIC2_INT_R |

ACZ_SDINO_AUD

AC_OUTA_R

—

Amplifier

ACZ_RST#_AUD

Built-in Speakers

————— |

INSPKL-_CON

AC_BAT_SYS

—

INSPKL+_ CON

|
|
|
INSPKR-_CON ||
|

I
-Ig INSPKR+_CON
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Intel Huron River Platform — N53SV

« Q&A
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THANK YOU

AlAEEEE A G

V4
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