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Implement the EFI BIOS into AMD platform.

New FeatureNew Feature –– EFI BIOSEFI BIOS
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New FeatureNew Feature –– Digi+VRMDigi+VRM
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• Digi+ VRM Load-line Calibration
– Change Load-line slope
– Regular, Medium, High, Ultra High, Extreme

• Digi+ Current Capability
– Increase over current protect point
– 100%, 110%, 120%, 130%, 140%

• Digi+ VRM Frquency
– Change switch frequency
– Auto: SSC on or off, Fix: 300MHz~500MHz with 10MHz/step

New FeatureNew Feature –– Digi+VRMDigi+VRM
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• Digi+ VRM Phase Control
– Vcore phase number switch by different setting
– Standard: by CPU P-state, Optimize: load best profile, Extreme: full phase,

Manual: user decide interval value

• Digi+ VRM Duty Control
– Switch duty change by thermal or current
– T.Probe: duty change with phase thermal balance, Extreme: duty change

with phase current balance

New FeatureNew Feature –– Digi+VRMDigi+VRM

• Digi+ VRM Phase Control
– Vcore phase number switch by different setting
– Standard: by CPU P-state, Optimize: load best profile, Extreme: full phase,

Manual: user decide interval value

• Digi+ VRM Duty Control
– Switch duty change by thermal or current
– T.Probe: duty change with phase thermal balance, Extreme: duty change

with phase current balance
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New FeatureNew Feature –– Ai Charger in USB3.0Ai Charger in USB3.0
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• BIOS CPU Level Up

(C5F)New Feature(C5F)New Feature –– CPU Level UPCPU Level UP

• HW CPU Level Up

• White light is disable

• Red light is enable
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• AM3R2 8Core CPU 12V Power ~=Gulftown CPU
~= 40A (so need extra 4pin Power connector to
avoid PSU protection)

(C5F)New Feature(C5F)New Feature –– 4 PIN VCORE4 PIN VCORE
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C5F Architecture
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M5A99X EVO Architecture

Note:
M5a99x EVO pciex1_1
and the back of the e-
sata share with PCIE.
As long as pciex1_1 card
inserting, the back of  e-
sata can’t use.
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M5A97 EVO Architecture
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M5A Series SPEC Table
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Chipset NB RD890/RS880D RD990/RD980/RX980 Note

PCIE Graphics 2x16 Gen2 2x16 Gen2 These can configured to 1x16; 1x8 and 1x8.
NB-SB A-link x4 x4
Graphic core None None
NB Process 65nm 65nm
TDP 19.6W 19.6W
Package 29mm FCBGA 29mm FCBGA
South bridge SB850 SB950/920 We just use SB950 in this serials.
SATA 6Gb/s 6Gb/s

Compare with M4 SeriesCompare with M4 Series

SATA 6Gb/s 6Gb/s
SATA Port 6 6
RAID 0,1,5,10 0,1,5,10

FIS-Based switch Yes Yes (Port Multiplier)
Frame Information Structure-base Switching.

CIR Yes Yes We haven’t support this.
H/W monitor Yes Yes These info are read from SIO, EC, VCORE controller.
PCIE GPP 2x1 Gen2 4x1 Gen2
NB-SB A-link x4 x4
USB2.0 16 16
SPI/LPC Yes Yes
TDP 6W 6W
BGA size 23mm x 23mm 23mm x 23mm
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Compare with M4 serials.Compare with M4 serials.

ASUS name M4 SABERTOOTH 990FX / C5F Note
Platform Leo Scorpius
Processor AM3 Zambezi (AM3r2 or AM3+)

-- Family Family 10h / 45nm Family 15h / 32nm Backwards compatibility to Family 10h processors.
-- Package AM3 AM3r2 AM3r2 doesn't support on AM3 socket.
-- Core 2~6 cores 4 or 6 and up to 8
-- Pin number 938 pin 940 pin

CPU Socket AM3 AM3b AM3b socket is support AM3 and AM3r2 processors.
-- Pin number 941 pin 942 pin

Cache 512KB L2 / Core
0~6MB L3 Up to 16M combined L2/L3

Compare with M4 SeriesCompare with M4 Series

Cache 512KB L2 / Core
0~6MB L3 Up to 16M combined L2/L3

TDP 45W~140W 95W~125W TDP is designed over then TDP 140W.

Power Efficiency

C&Q
Dynamic power management
Cool core Tech
Cool speed Tech
Memory throttling

C&Q
Dynamic power management
Cool core Tech
Cool speed Tech
Memory throttling
MT C1E
Core performance boost
VDD load line

DPM – Split CPU and Memory controller power.
Cool Core – Automatically turn off sections of the

core logical and memory controller.
Cool Speed – Automatically reduces P-state (V & F)

when a pre-determined temperature is
reached.

Memory Dual channel UDDR3
800/1066/1333

Dual channel UDDR3
1066/1333/1600/1866

HT bus One 16bit HT3 links @
4GT/s 1.2~2.6GHz

One 16bit HT3 links @
5.2GT/s 1.2~2.6GHz
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ICS9LRS477 CLK Diagram

X

X
1394

PCI

EC
X

X

ESATA, SATA
LAN
USB

PCIEX16
PCIEX8
PCIEX4
PCIEX1
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SB950 CLK Generation Diagram

If the SB920/950 is in external clock mode, the clock
sources it requires are a 25MHz crystal as
internal PLL clock source, a 32-KHz crystal for the
RTC, and a 100MHz differential clock pair
for the PCIe reference clocks.

ww
w.
Te
kn
is
i-
In
do
ne
si
a.
co
m



ICS9LRS477 CLK Distribution
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Critical power on SABCritical power on SAB--990FX platform990FX platformM5A99X EVO Power Flow
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Critical power on SABCritical power on SAB--990FX platform990FX platform

• OV and H/W monitor operation.

OV & HW
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OV & HW

NO display
In BIOS.
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• HW Monitor
– From EPF011 EC:

• +VDDNB: Detect by EC AD input
• +1.1VA_SB: Detect by EC AD input

– From ENE3722 EC:
• +VDDA2.5V: Detect by SIO CPUVCORE input pin directly
• 1.5VDUAL: Detect by EC AD input
• +1.2VHT: Detect by EC AD input
• +1.1VNB: Detect by EC AD input

– From SIO:
• VCORE: Detect by SIO CPUVCORE input pin directly
• +3V: Detect by SIO VCC input pin
• +5V: Divide to 1V and detect by VIN1 input pin
• +12V: Divide to 1V and detect by VIN0 input pin

Critical Power on for C5F Platform

• HW Monitor
– From EPF011 EC:

• +VDDNB: Detect by EC AD input
• +1.1VA_SB: Detect by EC AD input

– From ENE3722 EC:
• +VDDA2.5V: Detect by SIO CPUVCORE input pin directly
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– From SIO:
• VCORE: Detect by SIO CPUVCORE input pin directly
• +3V: Detect by SIO VCC input pin
• +5V: Divide to 1V and detect by VIN1 input pin
• +12V: Divide to 1V and detect by VIN0 input pin

ww
w.
Te
kn
is
i-
In
do
ne
si
a.
co
m



Critical Power on for C5F Platform
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SABSAB--990FX Power up sequence990FX Power up sequence

ww
w.
Te
kn
is
i-
In
do
ne
si
a.
co
m



Battery

3VSB_ATX
+BAT_3V SR103 +BAT_3V_SB

1 2

M5A Series Training

SIOSIOPower
Supply

O2_ECRST#
O_RSMRST#

O2_RSMRST#
3 54

SR103

3VSB

ORN2

3VSB
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SIOSIOPower
Button O_PWRBTN#IN

O_PWRBTN# SIOSIOSLP_S3#
SLP_S5#

O_PSON#

76

7
9

M5A Series Training

SR103
O_PWRBTN#

8

SIOSLP_S3#
SLP_S5#

Power
Supply

O2_PSON# 3V, 5V, 12V

Power
Supply

B_ATX_PWROK SIOSIO

9 10
MB

Circuit

DUAL POWER

SB, NB POWER

Others POWER

11
12

P_+VDDA2.5V_REF_10
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M5A Series Training

P_+VDDA2.5V_REF_10
(Enable Signal)

13 MB Logic
Circuit

+VDDA2.5V SIOSIO
14

HL1

H_+VDDA2.5V

+VDDA2.5V SIOSIO

14
PR165

+3V

VCORE
IC

VCORE
IC

15 16

SIOSIO

19

+VDDA2.5V SIOSIO
P_VEM_EN

PR165 VCORE
IC

VCORE
IC

VCORE
IC

VCORE
IC P_VRM_PG

VCORE

17 SIOSIO P_+1.2VHT_REF_10

18
MB Logic

Circuit
+1.2VHT

19

+1.2VHT
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M5A Series Training

20 ASIC_CPUPWRGD
SIOSIO MB Logic

CircuitO_PWROK
SB_PWRGD

SIOSIO O_KB_RST#

21

22

S_PWRGD_NB NBNB23

H_PWROK
24

SVID
VCORE

IC
VCORE

IC

25
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M5A Series Training

26 F_LRESET# SIOSIO

SIOSIO28 O_PCIRST#_PCIEX16_3

O_PCIRST#_PCIEX16_3

27

SB_PCI_RST# PCI Slot

H_CPURST#

29

30
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• EUP (ERP) On/Off in S5.

EUP Function Introduce
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M5A Power for 5VSB & EuP

S5 Status
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High

Low

LowLow

High

High HighLow

0V

High Turn off

Power on for EUP

Low High

LowHigh

Low

High Low

Charge

Low

High

Low High

Low

High
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Power Sequence & Distribution
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VCORE Power Table

AM3r2 Power:

VDD: VCORE VDDIO: +1.5VDUAL
VDDR & VLDT: +1.2VHT
VDDA: +H_VDDA2.5V
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+1.2VHT Power of repairing+1.2VHT Power of repairing

M5A Power for +1.2VHT
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M5A Power for +1.2VHT

+1.2VHT Power of repairing+1.2VHT Power of repairing
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M5A Power for +1.2VHT

+1.2VHT Power of repairing+1.2VHT Power of repairing

+1.5VDUAL +1.2VHTLinearLinear

+1.2VHT is CPU HT IO BUS power
1. Check all power source.
2. Check Reference Pin level. (Controlled by EC or SIO).
3. Check Feedback Pin. (Controlled by EC or SIO).

Note: 358 and 324 OP
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M5A Power for +VDDA2.5V

+3V +VDDA2.5VLinearLinear

FROM SIO
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M5A Power for +1.1VSB

3VSB +1.1VSBLinearLinear+5VSB_ATX

ww
w.
Te
kn
is
i-
In
do
ne
si
a.
co
m



M5A Power for +1.8V

REF voltage is from
3VSB through divider
resistors to generate

REF voltage is from
3VSB through divider
resistors to generate

3V +1.8VLinearLinear

REF voltage is from
3VSB through divider
resistors to generate

REF voltage is from
3VSB through divider
resistors to generate

FROM SIO
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M5A Power for +1.1VA_SB

REF voltage is from
3VSB through divider
resistors to generate

REF voltage is from
3VSB through divider
resistors to generate

+1.5VDUAL +1.1VA_SB+5VDUAL+5V LinearLinear

FROM SIO
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M5A Power for +1.1VNB

+3V +1.1V_NBSWITCHINGSWITCHING** Sequence: 1.2VHT->+1.1VNB
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M5A Power for +1.1VNB

2

3

1

4
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VCORE Controller ASP1000C

1. VCC
2. VINSEN
3. VCORE_EN
4. VRHOT

Low Dropout Regulator

0.8

The Sequence:

VDDNB0.8
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VCORE Controller ASP1000C

ISEN&ITRN

PWM

ww
w.
Te
kn
is
i-
In
do
ne
si
a.
co
m



ASP1000C Checking Point

VCORE
IC

PIN 8

7.5K >> P_VRM_GD

>> P_SVIDOK

PIN 11

VCORE
IC

VCORE
IC

1K

12K
PIN 14

PIN 10 >> P_SVIDOKPIN 12
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VCORE THERMTRIP#

SBSB

2 3

1.5V

3.3V

1

CPUCPU

3.3V

ww
w.
Te
kn
is
i-
In
do
ne
si
a.
co
m



VCORE PROCHOT (VRHOT)

From
VCORE IC

From
VCORE IC

X 1

2

1.5V

3.3V

3

CPUCPU
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VCORE Driver CHL8510

1. HVCC (+12V)
2. LVCC (+12V)
3. VCC(+12V)
4. PWM Signal
5. P_VCORE_L+12V
6. H&L MOS

VCORE Driver Measuring PointVCORE Driver Measuring Point

PWM

1. HVCC (+12V)
2. LVCC (+12V)
3. VCC(+12V)
4. PWM Signal
5. P_VCORE_L+12V
6. H&L MOS
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• If system doesn’t boot up
– Check BIOS and EC firmware
– Check all power rail
– Check all clock
– Check all sequence

• Power check:
• VCORE: check MOS short? IC core burned?

– +1.8V, +VDDPCIE, +VDDR, 1.5VDUAL, +1.1VA_SB, +1.2VHT
+VDDA2.5V, +1.1VNB: check EC reference, power circuit component

Power Sequence of PWROK & PWRGD

• If system doesn’t boot up
– Check BIOS and EC firmware
– Check all power rail
– Check all clock
– Check all sequence

• Power check:
• VCORE: check MOS short? IC core burned?

– +1.8V, +VDDPCIE, +VDDR, 1.5VDUAL, +1.1VA_SB, +1.2VHT
+VDDA2.5V, +1.1VNB: check EC reference, power circuit component
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Power Sequence of PWROK & PWRGD
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RD980 Interface Block Diagram

SATA
LAN

USB3.0
USB3.0
PCIEX1

PCIEX1/ESATA

Channel Driver Compensation
Calibration for Rx and Tx Channels
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RD980 Important Signals Introduce

NB

VDD18 ->1.8V
VDDPCIE ->+1.1VNB
VDD18PCIE ->1.8V
VDDC->+1.1VNB
VDDHT->+1.1VNB
VDDHTTX ->+1.2VHT
VDD18HTPLL->1.8v

C_14M_NB
C_HTREF_NB
C_HTREF_NB#
C_PCIGPP_NB
C_PCIGPP_NB#
C_PCIGFX_NB
C_PCIGFX_NB#

NB
C_14M_NB
C_HTREF_NB
C_HTREF_NB#
C_PCIGPP_NB
C_PCIGPP_NB#
C_PCIGFX_NB
C_PCIGFX_NB#

H_NBRST#
S_NB_PWRGD
H_LTPSTOP#_NB
ALL_LDTSTOP

GFX_RESET[3:1]
CHIP_RESET[5:4]
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CPU Hyper Transport™ Interface

NB

H_CADIN[15:0]

H_CLKIN[1:0]

H_CADIN#[15:0]

H_CLKIN#[1:0]

H_CTLIN[1:0]
NB

CPU

H_CTLIN#[1:0]

H_CTLIN[1:0]

H_CADOUT[15:0]
H_CADOUT#[15:0]

H_CLKOUT[1:0]
H_CLKOUT#[1:0]
H_CTLOUT[1:0]

H_CTLOUT#[1:0]
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A-Link Express Interface to SB

NB

X4_ALINKTX0[3:0]

X4_ALINKTX0#[3:0]

NB

SB
X4_ALINKRX0[3:0]

X4_ALINKRX0#[3:0]

With
Capacitors
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SB920/950 SB Block Diagram

CORE Power: +1.1VA_SB
IO Power: +3V

S5_CORE Power: +1.1VSB
S5_IO Power: +3VSB

ALINK Power: +1.1VA_SB
ALINK PLL: +3V

RTC Power: +3V_BAT_SB

SATA Power: +1.1VA_SB
SATA PLL: +3V

USB Power: +3VSB, +1.1VSB
USB PLL: +1.1VSB

Audio Power: +3VSB
H/W Power: +3VSB

System Clock Power:
+3VSB, +1.1VSB, +1.1VA_SB

CORE Power: +1.1VA_SB
IO Power: +3V

S5_CORE Power: +1.1VSB
S5_IO Power: +3VSB

ALINK Power: +1.1VA_SB
ALINK PLL: +3V

RTC Power: +3V_BAT_SB

SATA Power: +1.1VA_SB
SATA PLL: +3V

USB Power: +3VSB, +1.1VSB
USB PLL: +1.1VSB

Audio Power: +3VSB
H/W Power: +3VSB

System Clock Power:
+3VSB, +1.1VSB, +1.1VA_SBww
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SB920/950 SB Function & Interface

CPU InterfaceCPU Interface

LPC InterfaceLPC Interface

A-Link Express III InterfaceA-Link Express III Interface General Purpose PCI Express® Ports InterfaceGeneral Purpose PCI Express® Ports Interface

Power Management InterfacePower Management Interface

Real Time Clock InterfaceReal Time Clock Interface

CPU InterfaceCPU Interface

PCI Interface (PCI Host Bus and Internal
PCI/PCI Bridge)
PCI Interface (PCI Host Bus and Internal
PCI/PCI Bridge)

USB InterfaceUSB InterfaceSerial ATA InterfaceSerial ATA Interface

HD Audio InterfaceHD Audio Interface

Power Management InterfacePower Management Interface

SPI ROM InterfaceSPI ROM InterfaceSMBus InterfaceSMBus Interface
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SB920/950 SB Function & Interface

O_GA20
O_KB_RST#
LAD[3:0]
F_DRQ#0
LFRAME#
F_SERIRQ#

LPC InterfaceLPC Interface

+3V_BAT_SB
S_RTC1
S_RTC2
NEW_CPU

Real Time Clock InterfaceReal Time Clock Interface
F1_SPI_CLK
F1_SPI_CS#
F1_SPI_MOSI
F1_SPI_MISO
F1_SPI_HOLD#

SPI ROM InterfaceSPI ROM Interface

CPU InterfaceCPU Interface
ALL_LDTSTOP
H_PWROK
H_CPURST#
H_LDTSTOP#
H_PROCHOT#

O_GA20
O_KB_RST#
LAD[3:0]
F_DRQ#0
LFRAME#
F_SERIRQ#

Power Management InterfacePower Management InterfaceSMBus InterfaceSMBus Interface
S_SMBCLK_MAIN
S_SMBDATA_MAIN
S_SMBCLK_PCI
S_SMBDATA_PCI

H_THERMTRIP#_SB
ALL_LDTSTOP
H_PWROK
H_CPURST#
H_LDTSTOP#
H_PROCHOT#
SB_PWRGD

O_PWRBTN#
S_SLP_S3#
S_SLP_S5#
X_WAKE#
NB_PWRGD
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SB920/950 SB Function & Interface

SBSB NBNBPCIEX4PCIEX4 GPP_TXGPP_TX

GPP_RXGPP_RX

ALINK_TXALINK_TX

ALINK_RXALINK_RX

General Purpose PCI Express® Ports InterfaceGeneral Purpose PCI Express® Ports Interface
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SB920/950 SB PIN STRAP

Standard straps are required for selecting different chip options at power-up.Standard straps are required for selecting different chip options at power-up.

SB_EC_PWM3 SB_EC_PWM2
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AGENDA

• AMD 990FX / SB950 Platform Introducing
• New Feature
• M5A Series Architecture
• Compare with M4 Models
• Clock Distribution
• Power Flow & Critical Power
• Power Sequence & EUP Function
• Power Theory and Working Condition
• SB/NB Introducing
• EC Introducing
• Repair Experience Sharing

• AMD 990FX / SB950 Platform Introducing
• New Feature
• M5A Series Architecture
• Compare with M4 Models
• Clock Distribution
• Power Flow & Critical Power
• Power Sequence & EUP Function
• Power Theory and Working Condition
• SB/NB Introducing
• EC Introducing
• Repair Experience Sharingww
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Embedded Controller

 EC is a 8051 micro-processor with a SPI flash.
 EC functions
 Digi+ VRM control
 Over-voltage control, 3.2V/256=12.5mV/step,
 Voltage sense
 EPU Control
 Memory OK
 GPIO pins

 The EC SPI flash need EC firmware
 The EC firmware is also included in system BIOS

 EC is a 8051 micro-processor with a SPI flash.
 EC functions
 Digi+ VRM control
 Over-voltage control, 3.2V/256=12.5mV/step,
 Voltage sense
 EPU Control
 Memory OK
 GPIO pins

 The EC SPI flash need EC firmware
 The EC firmware is also included in system BIOS
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Embedded Controller

VCC&CLK&RST:
1.VCC : +3VSB
2. AVCC     : 3.2V_AVCC
3. XCLKI/O : 32.768 crystal
4.ECRST    : O2_RSMRST#

*DA 0~3 Signal:
1. O2_+1.5VDUAL
2. O2_+1.1VNB
3. O2_+1.2VHT
4. O2_+VDDA2.5V

Others:
1. SMBus
2. O2_ECPG

VCC&CLK&RST:
1.VCC : +3VSB
2. AVCC     : 3.2V_AVCC
3. XCLKI/O : 32.768 crystal
4.ECRST    : O2_RSMRST#

*DA 0~3 Signal:
1. O2_+1.5VDUAL
2. O2_+1.1VNB
3. O2_+1.2VHT
4. O2_+VDDA2.5V

Others:
1. SMBus
2. O2_ECPG

ECSBSIOww
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EC Bug check item

EC Break
 Still can boot up (Default: Voltage is from divider resistor)， BIOS go

to Safe mode and in DOS Show as blow:
The data in the EC or EC flash might be corrupted.
Please contact ASUS Technical Support for help
 Check O2_TP_TEST state

0: Test clock mode enable
1: Normal mode using 32.768KHz XTAL CLK

 Check EC Reset Pin state
O2_RSMRST# (EUP enable: S0 model should be High )

 Check EC Power & XTAL
+3VSB & AVCC(+O2_3.2V)

 Check EC Debug port(Port80)
O2_E51_TX(signal has H<->L Change)

EC Break
 Still can boot up (Default: Voltage is from divider resistor)， BIOS go

to Safe mode and in DOS Show as blow:
The data in the EC or EC flash might be corrupted.
Please contact ASUS Technical Support for help
 Check O2_TP_TEST state

0: Test clock mode enable
1: Normal mode using 32.768KHz XTAL CLK

 Check EC Reset Pin state
O2_RSMRST# (EUP enable: S0 model should be High )

 Check EC Power & XTAL
+3VSB & AVCC(+O2_3.2V)

 Check EC Debug port(Port80)
O2_E51_TX(signal has H<->L Change)ww
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M5A Series Post Code

M5A99X EVO

00->C5->50
00->C5->4d->31->60->62->99

B2 – Check VGA and EC firmware.
C5 – Check CPU, Memory and re-boot again.
54 – Check Memory.
31 – The NB might be damaged or over temperature operation.
0d0c – Check EC and EC firmware or EEPROM. Check Vcore controller.

Notice
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M5A Series Post Code Sharing

• Halt at 0071?

 Exchange EC1

C5F debug post code sharingC5F debug post code sharing

• Halt at 0081?

Exchange EC2
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Repair Experience Sharing

Thank You!Thank You!
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