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990FX / SB950 Platform Introduce

ml:ﬁ' PCI Exprass 2.0
ml:’- PCl Expross 2.0

P 2>

(e’ Express™ 2.0 GPP

PLCI Interfacs

HD Audio

3

2x1 PEI

1x16 / 2x3
16{58151

bBinim
'‘OMMU
2x16 or 4x8

-l - -l - i i i

PCI Expross 2.0

PCl Exprass 2.0

Gx1 PCI

< Express® 2.0 GPP

Express® 2.0 GPP

6 x SATA 6Gbps

Paraliel ATA

Gigabit Ethernol
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* New Feature "o\



New Feature — EFI BIOS

Implement the EFI BIOS into AMD platform. @v’

Advanced Mode

i Select Item
Enter: Select
+/-t Change Opt.
NF Lidéc ant = = F1: General Help
Fa: Previous Values
FS: Optimized Defaults
e N - : 'IE::: :2;;1:—1 ESC: Exit

'Lw fersion 2.00,1201. Copyright (C) 2011 American Megatrends, Inc.




New Feature — Digi+VRM

e d i DIGHH+ VRM

CPU/MB Load Live Cellbration CPU P

T.Pr rrial balance,

CPU Load Line Calfbration

llll i Current balance,

——— == EXIT R

CPU Over-Currest Protection

" Do et ramove the tharmel modube. The
Taem| conaitions sheukd be manicered.

Save Frohle

| "'9
[ R (AT L

« DIgl+ VRM/POWER Control »

CFU Load Line Calibration

CPU/NB Load Line Calibration

CPU/NB Voltage Over-Current Protection
CPU PHM Phase Control

VRH Over Temperature Protection

CPU Voltage Freguency

CPU PHM mode




New Feature — Digi+VRM

e Digi+ VRM Load-line Calibration \
— Change Load-line slope @6
— Regular, Medium, High, Ultra High, Extg@»

e Digi+ Current Capability Qé
— Increase over current protectp0| t
— 100%, 110%, 120%, 130%‘1«40%

*

N\
 Digi+ VRM Frque@

— Change swi Qequency
— Auto: SSC.on or off, Fix: 300MHz~500MHz with 10MHz/step



New Feature — Digi+VRM

O

e Digi+ VRM Phase Control ’\(0

— Vcore phase number switch by different setti 6

— Standard: by CPU P-state, Optimize: Ioaé@t profile, Extreme: full phase,
Manual: user decide interval value é

N\

e Digi+ VRM Duty Control ,\

— Switch duty change by thgqal or current
— T.Probe: duty change x{c\h hase thermal balance, Extreme: duty change
with phase current I@a

&@

*

ce



New Feature — Ai Charger in USB3.9

4 From BIOS: 4 From OS:
Set the Ai Charger+ option to Enablgd fréun under Al Suite Il, then click Apply to activate it.

fiemedia USE 3.0 Controller

sttery Charging Supnort

LIS unique fast-charging software which supports iPod

f it fully supports the BC I

IS deviCe's

»F_YYa
* Enable ‘Q \
- -

Msable

Speed

—

J"- -~ o, -

Measure and compare the time taken to charge the mobile phone battery fully.



(C5F)New Feature — CPU Level UP

e BIOSCPU LevelUp (a.* ---------------------

henom II-3.2G | 214MH=z
. | Phenom II-3.45 | 228MH=

Extrems TWEAKEr Mailt mmet P~ e
| Phenom II-1055T | Z16MH=

| Phenom II-1075T | Z31MH=

Current CPU Speed
Target CPU Speed
Current Memory Freguency

| Phenom II-1075T | ZZ3MH=

Current NB Freguency | Phenom II-1090T | 238MH=z

Current HT Link Speed

L T T

| Phenom II-1075T | Z15MH=

">'Load Extreme OC Profile | Phenom II-1090T | 2Z9MH=

CPU LevellP
Al Overclock Tuner
CANCEL A | Phenom II-1090T | Z14MH=
CPU LeveluP Phenom II-3.2G
! Phenom 11-3.46 — | Phenom II-3.5G | 234MH=z
CPU Ratio . _______________________________________________
Phenom II ¥6 1090T | Phenom II-3.7G | Z32MH=
| Phenom II-3.9G | 244MH=

 Whitelight isdisable
 Redlightisenable



(C5F)New Feature — 4 PIN VCORE

9

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

— L EATX12V PcB MADE TN CiINA_ FEATSINKI— EATXI2V =
e

p =

-

-







C5F Architecture

9

MEMORY"
- 1066./1333/1600/1800
CPU e
VEM & 1066:/1333/16001800
<:::> ARD AR3¥2 : e
SOCEET 2P - CHANMEL B 4 1066/1333/1600/1800

1066/1333/1600/1800
HT 2.0
_ " EL IR N- 5 _I—E-:u:i.'h.l ATHR
| zcr mageec-z2e 2 snor |< T > ﬂ5M1l]E1 -
{FiEzws i Intel 82583V |

LR 2o ASM 1042(F) |
ASM 1042(B) |

| PCY ExpressXSAXE 2 SLof LEXES XL roLExL

AMD RD990
F’CI E@rﬁ:ssﬂiﬁf}f’ﬂ_B f=r el |€an(‘15 m:r.nl.>

|PCI ExpeassXd 4 SLOT |< FoCET4 o= >

High-fpe=zd USE - [ < Aarial RTR Sarial RTH
12 poxrts o ABO0bE"a | SOTH-BILE darial RTR Sarial RTH

daklal ARTR daklal ATAR

BELTEK =59 [ REALIA LINK Cﬁﬁn SB950 : . Maln EMEUE )
9.1 =h i %

ASM 1042{B) |

b

o rdrnE |

S 1]

| PCX ExpressXi 1 SLOT
| PCI SLOT1 |

IT2T21F
L0013 58200 WNH: LFPC 1O
EBIOES [B wer=sion])
CLOCK ¢ 4ENOE Flash ROR
=@ \ [SPI1)
ICS9LPRES477C || Ny LOORTHE
) 14 F1EROE
e !
Y

R

[ MCT ExpressXia 1 SLOFT
3 Tl PCT Exp X16 2 SLOT
4 CLOCK rossae

CC280E L DSOELET mMr E‘xpress}f_‘lﬁ__? S LT
moTr E‘xpress}f_‘lﬁ_-! S L




M5A99X EVO Architecture

(_t

MEMUKI
DDR3 1066/1333/1600/4866/2000
A N CPU T T= I
CHANNEL A | DDR3 1066/1333/1600/4866/2000
VRM(6+2) |< > AMD AM3R2 - S
CHANNEL B | DDR3 1066/1333/1600/1866/2000
DDR3 1066/1333/1600/1866/2000

HT3.0
g F\ ——
PCI Express < oL BOXITBUS | ASMEDIZ\USE3,.0 2port--BACK |
] !

X16 SLOT / . ™
& BCI_E X16 BUS ;:
PgI Express g
X8 SLOT
SRIICE & ey ,ﬁlﬁi USB3.0 Zport----ERONT |
. - b %
AMD RD980 3 V

— A AN
PCI Express X1 2 |g BCIE X1 BUS /
s R

PCLE XL BUS
= D JMB362 25 on board SATA

AN
Realtek RTLE111E

< BEL ol B3 /\ A N [JHB362 2E External SATA|
Gigabit Ethernet R V { __PerExiBUS
= ./ | PCT Express X1 1
WA-LINKF I Note:

e rrrrr et D LR T M5a99x EVO pciexl 1
= ) / and the back of the e-

High-Speed USE </1Tm AMD Spg‘g?,u

14 ports | sata share with PCIE.
4 eri TA eri TA eri TR | .
Tl S A, el e L As long as pciex1_1 card
[~ e L‘ [ _ inserting, the back of e-
| 1394 via6308P 2 ports | — J ‘ . »m gata can’t use.
P T o\ CLOCK | _ loomi:
| PCISLOT1 | BIOS - -5
« Flash ROM ICSOLPRS477D| . 48/33MHz \
[I-F?E%;Ic'; (SPI) 14 2130Hx z
- N
| Single 32M 7

]

| CoM




M5A97 EVO Architecture

()
MEMORY
DDR3 10667133311600/1800/1866
AT

DIGI AN CEU 'CHANNEL A { DDR3 1066/1333/1600/1800/1866

VRM 6 + 2 [\— AMD AM3R2 ) < \G
SOCKET 942P _CHANNEL B _I% 6/1333/1600/1800/1866
DR3 1066/1333/1600/1800/1866

o] e,

AN

- ™,
< PCI E X16 BUS

FCI Express
X16 SLOT

Back ASM1042 USB3.0 Zport

ECT Bapress | MmO \ =a%
X1_SLOT \EREE 1 AMD RX980 |, .

= ‘ 3 E XL BUS .
SRR . % | Front ASM1042 USE2.0 2port

¥1 SLOT ¢ PBCIE X1 BUS /> — -
2 {sATABUS [ E-5a1a PORT 0 |
., BCI E X1 BUS 73 ", 1

o\ | ome362 |
1
T

I
¢ < SATA Bus\l F—SATA PART 1 |
41 N e

g. on board SATA
N

PCI Express
X16 SLOT

< PCI E X4 BUS \/\
\J_—L/

High-5peed USH
14 poxts

RIC 8§92
AIIDTO

1 M [Scrial ATA 6C | Scrial ATA 6C | Scrial ATA 6C
\SJATA BUS Torial ATA 65| Serial ATA 6G| Serial ATA 66

4 ‘ 100/133/200 MHz

N
Fd

48MHz
Flash ROM ICS9LPRS4ATTID GEMHz \
(SPI) 14318MHz (
Single 32M 4




M5A Series SPEC Table

Model

MEASAX EVO M5AGT EVO

M5AST PRO

MBADT

CPU Socket

AMD® Socket AM3+ for AMD® FX Series CPU up to 8-core, Compatibl

Chipset

AMD® 990358950

AMD® 970/5B950

Memaory

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

Power Phase Design

DIGHVEM 6+2

PCle x16 Slots

3

2

Multi-GPU

CrossFireX 1 3L

CrossFirex

LAN

Realtek® Gigabit LAN

g - Channel HD, DTS

8 - Channel HD

Storage

B X SATA GGhis

2 x SATA3Gh/s .|

1x Power eSATA
1xe3ATA

B x SATA GG/

2 X eSATA

B x SATA GBGH/S

usB

Dual Intelligent
Processors
2 with DIGH+ VRM

4 x USB 3.0 (2 ports at back panel,
2 ports at front panel), 14 x USB 2.0

2 ¥ SB 3.0 (back),
14xUSB 2.0

2x U3B 3.0 (back),
12xUsSB 20

v

UEFI BIOS

'lllln'

'lllln'

TPU
{with onbeard switch)

W
(without onboard switch)

v
(without onboard switch)

EPU
{with onboard switch)

W
(without onboard switch)

v
(without onboard switch)







Compare with M4 Series

9

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

ISOuihbiidge|SE850 N SE050/020 e just use SB9SO i this serials.

SATA 6Gb/s 6Gb/s

SATA Port 6 6

RAID 0,1,5,10 0,1,5,10

R ey e ves I(:F:grr;y Il:ll:;prlrlr(wa;)tion 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 1 Gen2

NB-SB A-link x4 X4

USB2.0 16 16

SPI/LPC Yes Yes

TDP 6W \ 6W

BGA size 23mm } 23mm 23mm X 23mm




Compare with M4 Series

Power Efficiency

Dynamic power management
Cool core Tech

Cool speed Tech

Memory throttling

Dynamic.pewer management
Cool core“Tech

Cool'speed Tech

Memory throttling

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 1938 pin 940 pin
CPU Socket AM3 AM3b IAM3b socket is support AM3 and AM3r2 processors.
-- Pin number [941 pin 942 pin
Cache giél&% %_23/ Core Up to 16M combined L2/L3
TDP 45W~140W 95W~125W 7 TDP is designed over then TDP 140W.
C&Q C&Q

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)

4GT/s 1.%~2. GHz

5.2GT/s 1.2~2.6GHz

MT C1E when a pre-determined temperature is
Core performance boost reached.
VDD load line
Memory Dual channel UDDR3 Dual channel UDDR3
800/1066/1333 1066/1333/1600/1866
LT bus One 16bit HT 3\links @ One 16bit HT3 links @







ICSO9LRS477 CLK Diagram

3 PAIRS M
3 PAIRS M

3 PAIRS M

3 PAIRS M

HTREFCLK

E 1 PAIR CPU CLK

EXTERNAL
CLK GEM.

ICSSLPR3ATT

1£.31B16MH:

HE-0SC ; AMD NB RS880D

ATHE CLK

TIORAZ
SRC2 CLK

TIOWETZ
5B LINK CLK (SRC2 CLK]

TR
HTTCO CLK

TRz
SE-OSCIN

200MHz
L 1.0PHDUY IAAAK
10 C_CPU 11L2
COBT 15PFISOV /XICLK
490 G UPUR L

418 C_HTREF.ME ¥ L

cCog
[4.18] C_HTREF_Ng# yp——1

SE-OSCIN

14 31EMHZ
ATHE0 CLK

_w PCIE GFX SLOT1 - 16 LANES ] PCI%

ATIGICLK

TORAZ ;l PCIE GEX SLOT2 - BLANS

Pa EX8

143

PCIE CLK[SE_SRCO
CLK) b

L

SI0CLK
TERAZ

TORZ
USE CLK
p1 e 4

FYLETEN PCI SLOT2

PCI
EC
1394
LPC CLKI T
AMD SB
RLILLES i KBLIK N KEYBOARD
A SUPERIO
— ¢ o Couse |
z
.
|
2
w
=
s ﬁ'




SB950 CLK Generation Diagram

O

If the SB920/950 is i@ge’rnal clock mode, the clock
sources it requn 25MHz crystal as

internal PLL ¢ % urce, a 32-KHz crystal for the
RTC, and z differential clock pair

for theé ference clocks.

CPU_HT_CLK(di
SOOMHz A

I
Gfx “— .é 4 ——» GPP1
e I
3 Sy 7 <
b= g R
ks @ ——» GPP2
] I S N A S O S S
stem SB :
lock gen PCle_GPP1{diff) E
S0 L— 48/25/14Mhz—— :

1—14M&® '
i PCle GPPY(dif)

Any device Device_CLK

on system or ¢ {45"25”4'*‘2]‘
NB

PCle_GPP2(diff)
i
:

o ® GPP 10




ICSOLRS477 CLK Distribution

L [ < 5 oEE ZE CR21
GJ\_'—ETJ 9, It =1 [ 2.7KOhm CR22
co2 2 ool ZEF| ww IXICLK 8.2KOhm
H2N7002 = P =x e * s g
ol obb| E EI A {5 _sLPs3#
f——
5] 4]
= +3V_CLK ' |lenD —— ccBeo
=MD
0.01UF/E0Y
PRICLK
“—=oGND  R1.01€
En r~
cut :43 CE 45 & +3nv_c1_|<
SENREBEL ge
+3V_CLK 08 EEEF 8 nY
(4] =3 Zzo T, . — |
4= TR 09 '5%
s o 9
= - 8 = 5
C_48M USE R 1 i = iy 28
**SEL_DOC/4EM o EE VDDCPU
C_48M_SIO_R r®n F Qo 47
£ “"SEL_CPUt#4BM g Ix GNDCPU (2L c PCIE B2
S| chp4a i CPUKG1T_LPRSISRCTT_LPRS = POE R
S_SMECLK_MAIN SMBCLK o CPUKG1C_LPRS/SRCTC_LPRS 32 —_
S_SMBDATA_MAIN 51 sMBDAT DDA -2
C_PCE_LI# s - a3
P £ “%_mmc _LPRS GNDA 32
R S ISRCET_LPRS GNDSATA [—22 C FCIE U3z
—rTIET o] SRCAC ERS SROBTISATAT LPRS 11 =
SRS 10| SgeeT_ SRCBCISATAC_LFRS =20 ——
11 e YDOSATA o g € PCIEX16_1
C_PCIE_Ri# 12 | YOESR & " & @ ATIGOT_LPRS |2 T -
C_PCIE_RI V. SRCAFIPRS o wwnSd,, 50 oagung SHorC LPRS[L. T FCIEGEX_NB
SRCITLPRS  gR@@——Qo—-) @ry ATGITLPRS —- = %
= FCERT 2 SRCIGLPRS BT, OrEEoE 55 558 ATIGIC_ LPRS[—F L
= = RCITLPRS g (1701100 0,10 0 Fg'p—'u'p—' VDDATIG [
VYDDSHC2 grvgammgmmméw&uag GMDATIGZ
ZC‘UUU I |2ﬂ |58 == =
Errriod<=000 <k -k
SMBCLK_MAIN DHBHABNESHN0T LTI
ICSBLPRS4TTOKLA ] )
| smBDATA_MAIN > EEERREERE o L
. GND
cCss
PFIS0V SHD
fCLK
4 "
[
* = 2 . o~
- =5
oo CHCRED Ll 3
B o o e o jn o
tEREEE wl &
olppbbpblb| ok o
SRPPERl 9Bl gP
ool ol Q
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M5A99X EVO Power Flow

E+Z Phase S0
+VCORE (1152)
+12v
ICHILB328+CHILS8510
CPU_12V IPHT030L*2+PH5030L*2 6| PHASE Switching switch ON/OFF
[PHT030L*2+PH5030L*2 2| PHASE
2Phase 540
+VDDKE
(20a)
= 1+2
23 RTB100+
+12V +CPUFANPWR* 1 SI4800BDY
i LM324DR
H2W +EMFO0E02A*%3 e ——
IR RTS100
L e ;
e 1.1VNB(1B2)
20
50,581,583
+1.5VDUAL
2038 oy -
N-MOSFET +5VDUAL H +VITDDR(>22)
+5V EMAOSNO3A 'Ar SIDE:PHT030L*1 UP7711
P-MOSFET V'S LOW 50,551,353
157 A0P02JT SIDE:PH5030L*1
2 PHASE
. +1.2V_SB(Z.42)
LM324DR+
\ P3055+1
A (50/33/85)
+5V, i
+5VSE ATX N A SV3B_USBEB
o +EMB45P03P*1
k5VsSB ATX 4 i
— LM324DR+ +1.2VHT(2.42)
+3VSBE ATX EMAD9NO3A*2
s50,51,53,55 ;
£3VSE ADV(2A) s0,51,53,55
= = . +3VIEB
L1085DG 20er03 FHRR
s0,51,53,55
+1.2vSB (220ma)
1.8V (1.55
—_— LM324DR {-28)
% +P3055*1
S0
POWER SUPPLY
1M358 VDDAZ. 5V {<250ma)

+AP9452GG*1




e OV and H/W monitor operation. o

VCORE & VDDNB /~ Q;e N
| t

Powers |Name Mode |Range / Resolution |Power solution - n hod UDH?FE Gl E.IID_EF.-cuum di
S b i e g i : : in BIOS from (HECAX)
Offset |0~ +0.7 o - SB (LPC)-
WCORE | +WCORE G.28m F step Switching from +12%F‘C) EC (SMBUS) - YES (11 EC —“core controller
Manual | 0.676Y ~ 2.076Y \ S
G.28m f step

Offset | 0~ +0.7 7
o BIOS - SB (LPC) -
whDorBE | +WDDME 6. 25 f step SW|tcNfrnm +12% PSS (11 EC —core contraller

Manual | 084 ~ 1.9y (LPCIEC (SMBUS) -
anua : ; X \(SMBUSJ S
6.25m F step !

Q\ S —
5




9

HT Voltage, Dram Voltage, NB Chipset Voltage : *
Powers Name Defautt |~o"9° I_ Power solution || o) EC DAY HE AW * , SIO# M pin PRCBCIITOT e \
Resolution Method SMBUS ADR 4 / from (HECHE)
nZ/DAZ < |Pin 102/GPa2 \
2.~2 8w _ )
LirEsT Default: input (1) EC ; AD2/GPIZA ; Pin 23
VDDA voltage +YDDAZ BY | +2 64 T EC + GPIO D VDDAZ 5V ABH Eow i e
B.28m / step P_+VDDA2 &Y _OVE 10
n2E/DAT Fin 101/GP&1
1.29~2 5% . )
Switching Default: input (1) EC ; AD1/GPI39 ; Pin 22
DRAM voltage +1.5WDUAL | +1.6v bR |[EEEERE b BHUAL hbe i
B.25m / stap P_1.8VDUAL_OVE 10
nZE/DAD Fin 100/GPE0
gy e Linear Default: input {1} EC ; ADO/GPI38 ; Pin 21
HT voltage +1.2WHT 1.2 s o ||[EGEERIO DD low e
L P_+1. 2VHT Ot 10
lisvDas Fin 103/GP&3
0BV 8128V Switching o Default: input {1) EC ; AD3/GPI3B ; Pin 24
MNE woltage +1 1WNE 114 e EC + GPIB), b 41 VNS T
B.25m / step +1.1WNE_OW#_10
hd ot owza Pin 104/GP84 K
e 1 Litiear Pin3 Default: input
MNE +1.8% voltage [ +1.8% +1.8v S 3923 + GRIO BB DY e
amy’ / ste
P F'T+1.8V_OV#_'ID .‘lo disn!aw
onza Pin 24/GP23 My
LIV1.8Y | A Pin7 - Default: input In Bl
SExblage EEARIERS (e o™ svpual |[F923 1 GFI0 P_+1.1VA_SE_3033_ OV 10 |GPO Low: I offset :
Smf / step P +1 1WA _SB_OVE 10
20933 + GPIO 0%20 Pin 27/GP20
Switching Fing Default: input
EDORCIE veltagess HHEHRECIE | H1d from 45y P_+vDDPCIE_3933_OV_10 |GPO Low: 0 offset
F_WDDPCIE_OW# 10
3933 + GPIO 0x20 Pin 66/GPA7
1.2%~+1.3 _ .
Linear Pin? Default: input
R il il from +1_ &vDual P_+VDDR_3933 OV _10 GPO Low: I offset
am / step P_+wDDR_OnEE 10

\




Critical Power on for C5F Platform

e HW Monitor (O‘"
— From EPFO11 EC: (O\
e +VDDNB: Detect by EC AD input @
e +1.1VA_SB: Detect by EC AD input Q
— From ENE3722 EC: é

* +VDDAZ2.5V: Detect by SIO CPUVCORE input pin directly
e 1.5VDUAL: Detect by EC AD input
*
e +1.2VHT: Detect by EC AD inNt
* +1.1VNB: Detect by ECA ut

— From SIO: \&Q

* VCORE: Detec SIO CPUVCORE input pin directly
* +3V: Detect by SIO VCC input pin

to 1V and detect by VIN1 input pin

e +42V+Divide to 1V and detect by VINO input pin




Critical Power on for C5F Platform

HT Voltage, Dram Voltage, NB Chipset Voltage : ENE3722 588, —HStep&12.5mV, B SI0S R 1BGPIOEH —B¥6.25mV;EPF01 1B, —#5StepS13.25mV

P overs Hame Default|Range f Resolution Power solution Control Method EC DA# AE 3933 AE r SMBUS ABE S10;8E pin BIOS could read from (M El:ai]
WDDA valtage +UYODAZ 5 +280 |220~2 80 Linear from +31 ENEZ?22 + GFID  |pi saimaz Pin 102/GPa2
6.285mW [ step Default: input
GPO Low: 30 offset f) 510 ; WDDAZSANINS ; Pin 932
02 _+YD0AZ.5 P_+UD0AZ 5% _0w# 10 (2) EC ; ADZ/GPI3A ; Pin 23
DRAM woltage +1.5Y0UAL #1680 |1.2v~250 Switching from +5W0USENE3F22 + GPIO ) )
Pinz&/0 41 Fin 101/GPa1
BaimlLsten Default: input
GPO Low: 20 offset f) 510 ; WDIMM_STRAINE ; Pin 92
oz +1 SvDlaL P_1.8vDUAL_OW# 10 (2) EC ; AD1/GPI39 ; Pin 22
HT woltage +1.2VHT +1.2%  |0.8v~1 8128y Linear from +1 5¥Dual |ENEZ722+ GFIO FinZ&/Dé0 Fin 100/GFPED
B.25mi { step Default: input
"— :':?;:'H:' é':h::fs;t {1510 ; WLOT_124v 144 ; Pin 94
W\ = SR (2) EC : ADOJGPI3E ; Pin 21
HE woltage +1 AvHE HAY |08y~ 5125 Switching fram +5 ENE3722 + GPID Pin30/003 Fin 103/GFg3
B.25m { step Default: input
4 GPO Low: D0 offzet
0z _+1 1vHE F_+1 AWNE_Ov# 10 (] EC : ADZ/GPIZE : Pin 24
IJB +1.8% valtage | +1.2Y +1.2v  [1.8y~28Y Switching from +5% FO
13.28m0 # step
*
E woltage +1 AVA_SE +1AW 1.0 a8 Linear fram + Ou >EPFIII11
13 26mil ¢ stap ) EPFO41 ; ADC{] ; Pin 23
DDFCIE voltage | + WDDFCIE AW |1 Av~Z 2y W |EPFO11
13.25mM  step
DDR voltage +00R +1.20% |1 2~ 8 +1 A1 Oual [EFFO11
12.25m J step
_Refwoltage H_MREF_2922 | +0.75Y [+1.8vWDUAL [0.29 333 028
Sl § step Finé HiA,
H_MREF_2933
RAM WREFCA | D3_WREFCA 3933 0:26
Fing iR
D3 _WREFCA
FAM VREFDE | D3_WREFDQ 3932 026
Fin? RARL
03_WREFDA
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SAB-990FX Power up sequenc

e

\aw

ICI Expross x 4 | ctmnoTesTE SB@ ‘ =
THRGD [ No. Source  |Met Name Target
ELL Express X lmm <183PCIEZSTY (‘ olrsu +EVSE_ATX System N
HESET_s¥LICH 0 Fsu | +3V3E_ATX Syatem
<19-PCIRITR RTH PCT SLOT DPSU : +5VSB Regujator
ICT Expross x liﬁil.mJ : 0 Reg'ulato'r- +3V5E S}?.S'tﬁm
HLI_Kxprass ¥ |6 7 : T T 0| Regulstor :+1 BV (334 NE
PHRED | 0|Reguistar | +1.144_5B (538 3B
58950 Q mow | O lRenslor 11viE System A
510 11k LIBIZLE ol ik
1510 0_RSMRSTR 3B,EC
PONEE_SRITCH mitio iy S <1032 CIROTY — PCIRSTH DT RSTALCZOE TRURGH O PROCESSOR 2|PWR_ETH  PUWRETHN#IN a0
PCIRST2E TERSTR 3[510 O _PUWRETH#N il
HETU
515 BESETH#
POWER SUEFLY S T — ) - ot 4|50 5_SLP3o# Ll
e RSTH ” - 5|30 5 51psi 510
2 1K= F—d —
KBS f‘_ R B30 0_PSONE P5ll
RSRST s \ oniiree sl 750 OATXPWROK 510
= e ;i 81310 P_YDDA2EY_REF 10(534)  Control logical
<A ELP S5 ]
sust‘lz — ST _S5H o1 B , <1531 ZWECE ~| ok 8.2|Requlstor  +VDDAZ Y CPU
suso 78 TR s1E_s3t glsin 5 _YEM_FN (538 Canteal Ingical
<123 FUROE e v e ARSI et
mnx £14. 173D URGD 10|Reguletor  +VCORE chU
CPU EG \ a PVIDER/VIDL 10)YRM P_VRM_GD 10
- - o
€12rA21T CPLZRID E g S 111510 P_+1 2¥HT_REF_10 (538 Caortral logical
S— | 5 e 11.2(Reguiator -+ 2VHT CPUMNB
IR E f 11 7 Eeéd.@ir +1 ZYHTY CRIL
A 12(510 ASIC_CPUPWRGD (3B_PG)  Control logical
WIM GE
- 113|510 O _KB_RST# 3B
L E]I 141|510 O_PWROK(3) F 02_ECPG 3B
Veore Controllar 142|358 5 PWRGD ME i
<11 IDIE - h s
ot P — Tl 15(se H_PURCK CPU
P . E¥RGD :t‘lm: _ 16| CPU VD WRM
- )
x ]
: m}?{:’{"f] .1? ) F_LRESET# 510
18(510 O PCIRST# JMBINEC PCldiy RST#
T 19|38 PCIRSTE ot
ISR H CPLRST# CPLL(RIRY
e S
AVDDAZ.5V 4 2|16 ALLOW_LOTSTP i




M5A Series Training

/

3VSB_ATX—{]

\ 4

p>  02_RSMRSTH# =

Power
Supply




M5A Series Training

~

Power E

Button [~ O_PWRBTN#IN==| SR103

weih g i

O_PWRBTN# —> |0 -

== DUAL POWER

| N\
02_PSON# Power 3V, 5, 12V
#

Suppl

MB
Circuit

=—> SB, NB POWER

A

=% B_ATX_PWRO K_»“

=P Others POWER

P_+VDDA2.5V_REF_10 =—>

AN




M5A Series Training

a -

13| P_+VDDA2.5V_REF_10 =—> MI? Lo.gic . \VDDA2.5V
(Enable Signal) Circuit I ’
HL1
+3V |—-> H_+VDDA2.5V =

14 — ?
PR165
+VDDA2.5V = I

18 19
VCORE .
Ircul

+1.2VHT

19 ‘

N . EX

/
N




M5A Series Training

MB Logic
— Circuit

AN




M5A Series Training

PCI Slot




EUP Function Introduce

O
. EUP (ERP) On/Off in S5. Q-

*
+3V X j

¢ <&
+5Y X X
' +VDDPCIE X e‘
C+12V X
 +3VSB_ATX @
0 0

+5VSB_ATX

R EIEIEEE




MS5A Power for 5VSB & EuP

e 3
+5VSB ATX --> +5V ) 'SEQUENCY

SVSB_ATX +5V5SB

0112 OQ T EGQ%BEDED:MG

'
From SIO (IT8720F) +0VSB ATXQ +5VSB_ATX - iﬂmw
D_5VSB_CTL _ A pcsos -
S0 S3 318 PR311 —_—1UFMov
S5 S5 ’ S5 s5, | p saxomm A02KOhmM o 11G232210516320
1 - IPWR
[t
1 —
Eup
\ PR310 40 2KOhm
2 P 1 P aVSB CIL
| Pc3oe
303 ——0.1UFNBY
H2ZN7002, 11V232104390
X
S5 Status




Power on for EUP

+5VSB_USBKB VOLTAGE & POWER CIRCUIT 9V DUAL UgeKe
Disnakhle EuP +aWSH_ATH +HiWEB_ATH +H 2
30,53,34,35 —-» Low
0112
Enable EuP
50,583,584 ——» Low
35 --> High ks ~ POG21
= = P_DELAY OUT PREZ0 EMADENDZ A
8. 2K0hm 07 GO0S 147110
wwann( @ o !
] ] PRE43
§§ §§ 8 2K0hm “A\Le )"
o o i mH
. o ~
o B_ATH  +5WSB_ATH POE1D
2 ¥ ¥ w
=
: | =
POGIT Bl
@ PMBS3004
E 1.74K0hm = -
r B 2 PCEOE
54 0_EUP_USE | 2 1E a—— =D 1UFHEY
PRE1S E 2 2KOhm o B
&.2K0hm f 110
RNR
POE2E ~ |
= PMBS3004
GND ;
4 45 DUAL_USBKB_SUW ¥ L 2 13@
PRE1T E
2.2K0hm i /
JRR . +5WEB_ATH
1 50 50
i +5% DUAL USBKE
53,54 55 £ - s
i e 3 £ .
q“ GHD * P DELAY CAL O %é
3 Default GPI, 3VSE, OD. = = i
£ ; . PREDS -] P USBKB REF 3 &
F Disahle EuP: keep default 1FOhem Nc_c 7 B avsE LISE S R 10
Enable EuP: Set to GPO Low Us i EDELAY CAL 2 B, a0
wh SPHBE3006 s - 5
£ % 7 P DEL&Y 0uT
{jj P DELAY CAL_0F %é 6 Bl ol
BT !
b 2 ‘ WEESEDT
0 =
i B - SRR GND
£ +5¥ DUAL USBEE SW (83/1/5 = 0) b DELAY ce@'mﬁ =
= = = 1 o s
1 5% T @ O CUE USD (On—-1/0EE-0) Tl 52 o =+ g
e ) £ 5
i PRA33 B DELAY CAL gg
+57 — T - P
ey 10KOhm PCETS b=
H-MOSFFT #2 ™ TIURAEY of a
-{.P-MOSFET "~..__ +5¥ DUAL USHEER E: ]
_—_) > - - = = 5 =
' - GND & = e
Foons ™
/ 2 o
e Foons =
) P 5w USB 01 101 ®avuse o) R 1eY 22
ARG et B2
.2K0hm = Eoz
o
5 E
£
[=]
o
oz
=
-5VSE RTX = =
GND GND
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Power Sequence & Distribution

Sequency No._ Source Net Name {'Akarget
1|vSE +EWSE_ATX System
2(WSE +3WSE_ATX System
3|V=EB +5W5E Fegulstar
4 (V5E +3WEE System
AVE: +1 AYSE Syztem
6 | Main Power +1 24 System
6 | hlain Power +50 Swstem
6 | Mait Povwer \*.ﬂ‘u‘ System
6 |Main Power p +1.8Y (53%) ME
6 | Main Power +1.1WaSE (55#) ME
7 | Wain Pouy \ +YDDAZ &Y CPU
A ETT PDW% +WCORE CPU
Q| Mz =Ty +1 2WHT CPLME

ier +1 2YHT1 CPU
Power +1 1WME ME
+5V¥_DUAL_USB KB @

O_EUP_USHE Lzl Powmer +5%_DUAL USEKE Device

O _3VSBESWE Dual Power +5W DAL Fegulstor

G_EUSBS'#‘ ) Dual Pomer (DD +1 &WDLAL ZPU

n_3vsn§§¥§' Dual Power +yTTDDR CPU

\




VCORE Power Table

AM3r2 Power: . (O"
N\

VDD: VCORE VDDIO: +1.5VDUAL 6

VDDR & VLDT: +1.2VHT QQ

VDDA: +H _VDDA2.5V O

Table 5: AM3r2 Voltage Supplies Qé

Supply’ | Nominal | DC Min | DC Max | ANﬁn AC Max | Maximum | Maximum |Notes
antage‘ Voltage \«’a:nli:agfI Voltage | Voltage | Current | Loadstep
A% ") ") V) (V) (4) (A)

p ad
VDD | Varable | See Section 3.2.2.T_AM312 VDD DC Voltage See Table 4

éh(ance“ on page 22.
VDDNB| Variable V@ VID VID VID See Table 4

VD “VDDNB | VDDNB | VDDNB

,Q +0.025 | -140 +150
VDDIO| 1500 | - . 1.375 1.625 5.00 3.50 2
VDDR | 12 * 1.140 1.260 1.140 1.260 4.00 3.00
VDDA 2.400 2.600 2.400 2.600 0.50 0.25
VLDT 300 1.140 1.260 1.140 1.260 2.00 1.75 3




M5A Power for +1.2VHT

+1.2VHT Power of repairing

SR @E +255 B
o G
Pin5 Q
i 0 PU1 et
’ Q . L ? PC10Z
> L
2 &0 AU i
! POz
Ping \- 5 2N =GND [ﬁ}mms
t-. Bl T 1
BBl 4 3
: _ doom GHD = NE
_ . ~ \ PRID [E5ande = |
' GHO PC10E
Pin56 ¥ 2 57K 0hm s [111]
= [}
Turn on _?_ PR1G
GND 2 1 D41 SEE. LAN
Turn off
Pin7 1KOhm
|"heEt
T
1O0UFAEY
1. Vout | — -} { = E.A(Out) + = Q1turnon — Vout | — Vout balance j_
2. Vout

(-} ¥ — E.A(Out) | - Q1turn off — Vout | — V out balance

GND



M5A Power for +1.2VHT

+1.2VHT P f repairi ‘
. ower o1 repalring
0\
;] +34_O1AL
e}
5T D
2 & 2
RN
™ 1Kahm Rh3A
oo~ 2 s g.2K0hm
= ApasisH 3 -
] 4
3 s -y
it +AEY DUALSHZ GO 114 o
T e
m - 2
r r
b
4 prmlio " | |
apwCC P i000Rp RM3B
™ AP 1000PF/S0N ME0ZTR (1023 8.2K0hm
\ £2.54% DAL 12 FA e
2 | | S——
+2.5% DUAL 1/2 REF e ST RM2B 1Kahm
f +2 5% OUAL 142 REF
+2 5% OUAL 172 FB 2 k-
""" +2.5v DUSL REF 5 B+, e e .
I e ] 5 RM3C
+2.5% OUAL FB 3 L -
LR35 EhI% o |
"1 RM2C o
1K0nm
el 2o o
APIZIEH i
" o RM3D
= = +2.5% DUAL COH 11 [l 8.2K0hm
GMD GO =
‘ 3
| r
== C=& r-
1000
™ AP 1000PF/S0% ME0ZHTR (102)
T o 8 " &
|
RM2Z0 1KOhm
il =] =
(&} w w
- - o - o0
+ + +
- - -




M5A Power for +1.2VHT

+1.2VHT Power of repairing

i o)
1 |.': P 2300 i
T Bwesnea 10153100340
+1.5VDUAL +1.2VHT i
é P41 WHT 1#2 REF 1D
RRNE0TA 100253100246
L
\;WIF‘EEZ T ITiRFaErE
PG00 &y | pcanz
8 oy [ PR WY {1 %] =0 1UFAEY
pia o e 0112 ] v
Ll GND i PRHS01C
5 Pt 2WHT 1KOHM
6 :N—§+ 'I’ﬂ‘—?'; 1.7WHT FB 10 ﬁ': P02 104253100240 =
o L L T3WHT COf 10 Ll BMACEND3A PR GHD
A240R ”l BE a
) D8 G010003200 Ti?g; i
+1.2VHT is CPU HT 10 BUS power . = e S +1.2VHT
LGy 11.6A
1. Check all power source. \ . =1 Urev
s HLIVHT
. . 4 P41 FWHT FB 1D 3 1P_+1.3HT FB R 11 : |
2. Check Reference Pin level. (Controlled by EC or i I i e i
3. Check Feedback Pin. (Controlled by EC or Lj 3<”°““';““*'+‘§'§"f§§ """""""""""""" ;
PCEI DAUFAGY =% =% CPU Socket
L Af JaE e i
3EKOhm L ez _Leg
Note: 358 and 324 - OP e PR w2l ovgd
OFFSET 6.26mY [ [
@ EOLLS0ES 05
545D Fine tame

T Sl R R R S R PRE04
! ! 2 ZKOhm
; 5 i =
] Ohm ! 3 SLPSIH GMD
! PR ' )
' i PO205
- ! |'; H2H7DD2
5 SLPS3H R 11 4™ Forusnzan
- G PR
PREDZ pCEOG ! |3
100KOhm  —=1UFA0 o
JPWR JPWR
o i
| J_ ] -
' = = ' N =
' GHO GHD 1 GHO
i
v et S v i e '

566666 P_+1 2VHT_REF D 3

D=2%

EC REFERENEC HILOWEF - ZEBEEEFHBECURRENT B

LO0Z_+1.3WHT 546566

P24
OAUFAEY

2

o
=
=]



M5A Power for +VDDA2.5V

+VDDAZ2 .5V

+3V > +VDDA2.5V
PR1040 47KOhm /PWR
+3V
o)
== +12V
GND Q
#3
PQ136
AP9452G ;l' Q
IPWR ka3 P_VDDA2.5V_CON_10
2.52V 3 y PC1032 (113
VDDA2.5V S 1000PF/50V. PU110
) n 041 1% IPWR F_+VDDAZ OV _KEF TUY 2 B+ a
—oe PJP130 ?K%nm PWR i i '
| P VDDA FB 10 F_VUUAZDV_H _rb_10 n-_ ~no
- , I 2 A 2938 2 B
o SHORTPIN \ 3 e 5 B+
+PCE115 X 5 - TNBA 7,
_ | 100UFHMsY o 6 BH-~tupl4
~—T~11V09010732C FRO > "
o NA PR1042 392KOhm B ——/X LM358EDT PC
3 1106 IPWR i
[50] P_+VDRAZ. 45 ) o o 0106 -
IPWR S 3 Py
T 0106 OFFSET6.25mV 0110 = GND
= GND
[ ey I = SR
(60,61] 02_+VDDA2_5V>>—-E[—M 1 i >> P_+VDDA25V_REF 10 [slbf Wl € g

L.oonm 0

— e —



M5A Power for +1.1VSB

+5VSB_ATX :: > 3VSB :: > +1.1VSB

+3yss 1.1VSB \\
3 1. Q) 1.21V
+1.1VSB
0113 PU300 Q
I I 1.1VSB_SET_10
57 GND 4
IN ouT )
V4
*
APL5315BI-TRL i
a 06G029226010 0119 R300 3900H 2 PC303
PC300 PW ' 2 s\W2 ——10uFE3v
1UFHEY —— ¢ oWz | 11veaaoeiso
11v233105370 \ z A S, | PWR
IPWR Q - i
o
Pr332| | Pc3s32 E
1KOhm——0.1UF/{6V
1% | x
J PWR
GND ¢+  GND = D371 GND
GND




M5A Power for +1.8V

3V

+1.8V

+ —
§2 [79] P_+1.1VA SB_3933 OV_10 > 5 +1.1VA_SB_CON_10 i =
P +7.1VA_SB_FB_10 ) X ol
» —SB REE IN_1- IN_4-
ol 840 P_+1.1VA_SB_REF_IN_10 3 |Nj1+ IN__4+ ||
g_ ~ v+ GND M
= =5 P_+1.8V_REF_IN_10 Bl s ana
Lonma® P +18V FB 10 61N IN 3 H
% P _+1.8V_CON 10 7 OUT-E OUT_E: ||
§:}: / = LM324DR
H PC803 06G010003]
REF voltage is fro NS R e
+3V . 11V233104370
2 3VSB through leer iies
PQB803 1
R resistors to generate s
07V505250040 \_ —
2 IPWR GND

g

P_+1.1VA_SB_CON_101 47RO PRNS02A

N\, IPWR
Q P +1.8V CON 10 A Tk A_PRNB02B
P +1.2VHT CON 10§ LP;‘,’:"(% PRN802C
o TK LCats PWR
. ——1000PF/50V P_+12VHT_1/2_ CON_1p s, 8 PRNBO2D
o PWR
+1.8V PR802
o) PJP804 1KOhm  /PWR PRNS01D  10V253100240
5 EAWFBRD 5 ox, 1 P +18V FB 10 1KOHM  /PWR
PR814 357KOhmN/A 105
FROM SI 418V OVE 10 D L AaAN2

P_+1.8V_3933 OV_10 »>




M5A Power for +1.1VA_SB

+5V

+5VDUAL

+1.5VDUAL

+1.1VA_SB

+1.1VA_SB

+1.5VDUAL
Q

PQ8a01
P3055LDG

2 /PWR

07v505250040

REF e is from
V@ ough divider
istors to generate

50] P_+12VHT_REF_
* .t +12V
\ PC801 Q
— —1000PF/50V
o /PWR
\PRBuu
PJP803 1KOhm  /PWR
P +1. 1VA ]
4 A2
w PRET0  220KONMN/A 165
[50] P_+1. vﬁo 10 D—IlaA~nz 4
(o) PUS00
[79] P_+1.1vAN§B_3933 OV_10>> P +1.1VA_SB_CON_10 {
P +1.TVA_SB FB_10 5 I%UIJ O:#JT714 i
P +1.1VA_SB REF N 5 | IN_1- i
N I ) A . SB_REF_IN_ 2 Al
0106 4 :.ti— : INGT\TD H
JLUE P_+1.8V_REF_IN_10 Sl diss  biand
P_+1.8V_CON_10 il
N LM324DR
PC803 06G010003




M5A Power for +1.1VNB

** Sequence: 1.2VHT->+1.1VNB

+3V

SWITCHIN%’

+1 REGIN &

=
PCA11 8 gﬂ
PCA08 1DUFRE.3V § ]
S QLIUFHEY > 2
PR ad o 38
=] 1\, ) y = T - -
+1.0015 BOOT R 0]y o 2. 1. 1VNE 5007 20 I 1 £ &z
P 41198 ECOT[C S 1 == =§ =%
GND GND =1
e e - PCA00 P
| | naTURGY . | (1.1w)
i VIN >1.8V : J_ e
| BR pin is enabled| = 5 e
for = setting. =4 d4g Fr1s
! Aup n i PU40D B2K0nm
: PRA00 i o & o
" |Wz P-H.I'I‘ERF\L. 4 BR § g gUGATE 14 B+ 1WNS UG X0
i i PLADT
————————— P =T 10HE_5VSS_1D B_+1 1WNE_PHASE_10
NEE i L 5000 ]
P :11VHE VCC 20 B P +1.1WNS LG 20 PCA10 i o i)
12vog LGATE I
RTE100APQV \ o ATOREY | 0GEAZED : . g
B +11VNE 55 10 = osimwne csn [ I PUP40D PURMDY | B|+TA8 PP
I SHORTFIN SHORTE i £ SHOR
PCa03 4 lad | I 4 | E -4
5 v AUFIEY e r.wF _+11VNE_RCS ! 3 :g
i PRA13 : il hi | s E: T
10nm I
= L —— i | For OCER senge ; E
PRAD PRADZ G0 B.30nm I_ ftayout near| iy
4.300m 4300 khock pin G
] E 10
=Y GhD
- Poam PCA2
—DATUFIEY  04TURNE
PRADS
i B +11WNS €SP 10
F > 200KHz P +1.1VNB CSN 10
s e ~300KHz
= GHD i
GHD
PRATT  1KOHM
o P +1.1WNE FS & 10 1 P 4118 FB 10
= B i1 o
D61 C2ALTUNE Y 2 oLy 'r?; 3 FLLIMEFEC D 3
BBRw £ = PC408 4TDPFISOV X PRAZ0  1KDhM X
] = £
2 Z £
o e 3 o g +3vsE
Toe “ £§ :
SPFISIV g | 7 P 41 1WNE 55 10
= Bl e =
e




M5A Power for +1.1VNB

/ P +11VNB S5 10
s —
G\|-_‘-!
&l 1

<
=
8
§
P +12VHT DELAY @ o
E
=
3 ¢
i
PQ404
E PMBS3904
2 JPWR
1% PR41 PC412 ——
. 0.1UF/0V
IPWIR
GND . GND GND




VCORE Controller ASP1000C

1.VCC 2 =z = g g 2 I Z E z 2 2 &
EEE;«EE@EEz%EEE
2. VINSEN
(] T T T T T T T T T T T T T T T T T
g Wl . Bl e B i e o B e
3. VCORE_EN —
= sens |11 o ———m—p Dt et o o et o ' [42)1sEnT
o 1
4. VRHOT Q ) g —
o Y e Max=150mA -
i 0315 : {40 | ACSM_L2
. st Low Dropout Regulator . ....d. R
—mehm PUADT L I 13| voo
A, o | (el
ol T i A e | ==
g A i 2 : [ 38 | WSEN |
7 - S . | ST
URTTD4UE PRIOSZ 7| PCIME i |\ : : 137 | VRTN_L2
124K 0hm — —33FFE0V
PCiM3 7| PCIM4 7| PCIMS 1% o] MUUPDY20200 - | ASP1 UBUC Teo
—MOUFS 22— —10URB.3V ——0.1UFM8V / 0.8‘ | 56 P' 8 B QFN VDDNB .L_:if:.:_ PWME
pnb_cDB05 | o | In x
3 ¥ o I ares | 8] | : {35 | pounr
S . 1 = . Top View =
. | BEiFEUSPUL 19% T Teen [ ! e
= = = = = | N
— K B I |3
. L\u.&a L] 132 Fs
Q\ VR_READY_L1T' |5 i i (527 e
| |
vR_READY L2 |l o e
The Sequence: \]7 = | -
C — : | STGND | e
v ,QO; e S | 135 s
L W dlmlElElE e w =
4 T{:4)5 1 1 1 1 1 1 1 1 1 1 4 181 1 1 11 1 1 1 1 1
EN ; i Voutt o oo fu ool e lo g]larow oow
: = |2 o= =he =
1 B ELE | HAEE R
! 5 IntelMPoL mode ¢ = =~ %I J x.; & i' 5 2 E*H g.ﬁl - EI
- AMD mod : £ o =
VR_RDY_L1 _ moce 2 E E LA | = % 3 52
g W WE g = = hE
VR_RDY_L? a5 |9 2 =
- % [

Figure 1: ASP1000C Package



VCORE Controller ASP1000C

ISEN&ITRN

VR_READY L1’
| PWRGD?

VvR_READY |2
TPNATD

T T —“—'Fu.ir“.\"'m_}‘—u‘rj

e 0800008

IRTHE
IRTH1
ISEN1
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| IRTNG
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T
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i
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L
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L

ASP1000C

Top View

[clen:-A

&

36 Pin 8x8 QFN

|
a

____________________________________ J
e e W el e s N i e M e
el 7 8 9f izoi iedi [z izal laad sm zel oT omi

et

Eerazd

et

42 | 12ENT
| RCeP L2

| Rosm Lz

WCC

38 | wsEN_L2

VRTN_L2
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P
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igure 1: ASP1000C Package

SMB CLK

IVIDHE |5
PM_ADDR_GPO_C'/ %
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ASP1000C Checking Point

O

I— PIN 8 9
1 60 o 11—>> P_VRM_GD

PIN 12=—>> P_SVIDOK




VCORE THERMTRIP#

+3V5B @0 <: S B

H 1.2V +1.5VDUAL
L ov SRN4A  2.7KOhm

L (=]
1.5V &%
E [10] H_THERMTRIP# ) W . H_TMERMTRIP# SB

sQ1 PMBS3904

3.3V
THRMTRIP# level shift \
(It will power down the systen)

2.7KOhm SRN4D

O’KOhm SRN26D
2.7

g

6\ E3
; +1.5VDUAL IDLEEXIT_L/TE
-1 5VDUAL HR18 I N
TKOhm \
1 2 ! e .
l 0/D output E E
[28] H IDLEEXIT# <K £ 5 o
. 2 3
: . = 3000hm
i TKORp—4HRNSB ) 2
P~ ~—wyy I =
f & P
o 2 "z’ o
i 5
H_CORE - . - 2

E f\h IXIAM3/AM3r2
= g l o -AKI THERMTRIP_L|
bl ALT{ pROCHOT L




VCORE PROCHOT (VRHOT)

H_PROCHOT# SEQUENCE pes ove From
Active Low Q@ ¢
ik ) VCORE IC
PR156 PR157
L;D,EE,M] H_PROCHOT# = 8 2KOhm 8 2KOhm \ §
3 S
E PQ100 =
H2N7002 o
5 S
1.5V o g
o
GND
l \ E3 | \pLEEXIT LTH
e R , N +15VDUAL I
=
EE s ]
1 2 =
ARG
[28] H IDLEEXIT# <<—|— 0/D output g § g
| X 5 CPU
] g HRN1C
-6 FRRSC = 3000hm
4 HRN5B =
| <5 Ckonp-4 HRY < E
. I a ~ 1—2 I =i
o o
=
H_CORE E e g T
IX/AM3/AM3r2
E H_ RIP# <& l oL AKT | rHERMTRIP L
H_PRBEHOTE D I = AL7 | procHOT L




VCORE Driver CHL8510

O

_ . _ L HVCC (+12V) (¢
VCORE Driver Measuring Point 2. LVCC (+12 \

3. vCC(+12d),

4. PW @nal
5. P E_L+12V
6. MOS

031s6 Q
P VCONE L+12y S
P
vz e [F5] F_VCORE L+12V % x
PCEI0S
1UFIEV

PC1020 DLIURMBV
F_\WAM_BSTE_20 ;1II:lrrbmﬂD'3 ,

PRI en *

1 1'\!"233104370

i
X (l_‘ Pais0
PR1026 PU1D? vt 4 ,t 76005001010
4.30hm 11 ’?|\_.
4 ]

GND2 -
1| BoOT HI_GATE —én—l i
" P vRM PAWE T 5 | HYCC SWITCH PRIOZT 't
P_VRM_PWME_7 FWM  MODE FE—x VCORE
sl L 1ivcc  oND1 L e
LVCC LO_GATE PL1D6
CHILEST0CRT P_\VAM_PHASES 10 1 SEED-2
i o U _T_ l 3
——FCi021 ——PCI022 anD 0.68UH PJP121 SHORTPIN ncrpﬂ_
| oaturney] o47uFnev S0 vao.
" & P_VEM LGE 2 g 9 o
- ‘ i~ =
: o =3 ‘H— PJP120 SHORTPIN PC1040
. 4 [\ 1 [ romeerel 1 1|2
PR10ZE ~ F | PQ16Z = PQ163 | | 11
8.2K0hm PH5030AL PHEDI0AL DUPWR H'zv.cmn AUFIEV
dede mb_sotfEE_colay | od el nb_sotf80_colay ' P_SWENE 8
5 PRIDZ0
I
1 II 2 RCBS 4 .\,\,,_J_HI 2
] e 0321 et AT
GND GND GND
P \RM PHASESR 10




Power Sequence of PWROK & PWRGD

G

e |f system doesn’t boot up 709

— Check BIOS and EC firmware AN

— Check all power rail @6

_ Check all clock \

— Check all sequence QGO
e Power check: . ,\
. t2.1C core burned?

L HT T CPU/NB: -

SeTels]e]

— +1.8V, +VDDPCIE, +VDDR, 1.5VDUAL, +1.1VA_SB, +1.2VHT
+VDD ,+1.1VNB: check EC reference, power circuit component



Power Sequence of PWROK & PWRGD
(-)

s
-
s
&
o
% £
T
=
™~
58 PWRGD
1 02R33
i 3 7KOhm
b Asic_cPUPWRGD ‘. ¢ 2
Bk D00
02010 BATEACW

i
B O PWROK }>—i—|:: y

ceoiz BATBACW

N
\é\

L 1 o

a

= E

g 1 E

&@ g E
¢ AM0hm 1
2025

T : 1 H2M7D02

60 02 ECPG i o
02C32

1KOhm I‘ILFNW A-

GND




RD980 Interface Block Diagram

G

pcle® P GFX_TX[15:0]P, GFX_TX[15:0]N
HT_RXCAD[15:0]P, HT_RXCAD[15:0]N Graphics o — GF 0]P, GFX_RX[15:0]N
HT_RXCLK[1:0]P, HT_RXCLK[1:0]M b e P GFX [15:0]P, GFX2_TX[15:0]M
HT_RXCTL[1:0]P, HT_RXCTL[1:0]N — P . 4= GFX2_RX[15:0]P, GFX2_RX[15:0]N
HT_TXCAD[15:0]P, HT_TXCAD[15:0]N HyperTransport™ \
HT_TXCLK[1:0]P, HT_TXCLK[1:0]N 4 Interface 1% SATA
HT_TXCTL[1:0]P, HT_TXCTL[1:0]N -
HT_RXCALP, HT_RXCALN PCle Interface ] LAN
HT_TXCALP, HT_TXCALM for General
- R <> A —— GPP_TX[2:0]P, GPP_TX[2:0]N USB3.0
[ urpose GPP_RX[9:0]P, GPP_RX[3:0]N
, e - RXERIIR, GEE HED:) USB3.0
SB_TX[3:0]P, SB_TX[3:0]N & A-Link Express D PCIEX1
o . L] . . O = |
SB_RX[3:0]P, SB_RX[3:0]M —» Il Interface <+ PCIEX1/ESATA
i PCE_BCALRP, PCE_BCALRN
y PCE_RCALRP, PCE_RCALRN
el — [} |
i il PCE_TCALRP, PCE_TCALRN
SYSRESET: —— P Power Signals g P PCIE_RESET_GPIO[5:1]
POWERGOOD — 1P| Management Channel Driver Compensation
MRS g \ » Calibration for Rx and Tx Channels
ALLOW_LDTSTOP
PWM_GPIO[6:1] d——T—
'Y
N P o OSCIN
\ 4 HT_REFCLKP, HT_REFCLKN
DBG_GPIO[3:0] 4— Clock Interface [#— GPP_REFCLKP, GPP_REFCLKN
TIpC CLK 4—— > E— GFX_REFCLKP, GFX_REFCLKN
I2C_DATA <4—— 4 GFX2_REFCLKP, GFX2_REFCLKMN
STRP_DATA Misc. Signals
DFT_GPIO[5:0]
TESTMOD
THERMALDIODE_|
THERMALDIODE_N VOD18
VDDPCIE
* e VDDA1BPCIE
Notes: I vooc
* GFX2 lanes are no ik | VDDHT
supported on the RD nd V88 VODHTTX
RX980 VDDA1BHTPLL
** GPP lane 6 to not
supported on the RD980 and




S
L

* SB/ N;gquucing



RD980 Important Signals Introduce

vVDD18 ->1.8V
VDDPCIE ->+1.1VNB
VDD18PCIE ->1.8V
VDDC->+1.1VNB
VDDHT->+1.1VNB
VDDHTTX ->+1.2VHT
VDD18HTPLL->1.8y

FPower

vDD1i8
VDDPCIE

VDDA18PCIE

vDDC

VDDHT

VDDHTTX
VDDA1BHTPLL

GFX_RESET[3:1]
CHIP_RESET[5:4]

C_14M_NB
b B OSCIN

C_HTREF_NB -t HT_REFCLKP, HT_REFCLKN

C_HTREF_NB# Clock Interface 4 GPP_REFCLKP, GPP_REFCLKN
) o — GFX_REFCLKP, GFX_REFCLKN
«C_PCIGPP_NB < GFX2_REFCLKP, GFX2_REFCLKN
| Cy PCIGPP_NB#
/C_PCIGFX_NB

C_PCIGFX_NB#
H_NBRST# SYSRESETE ——— P Power
S _NB_PWRGD POWERGOOD ——T—®| Management
H_LTPSTOP# NB LOTSTORE ————P| e

ALLOW_LDTSTOP 4

ALL_LDTSTOP PWM_GPIO[G:1] M




CPU Hyper Transport™ Interface

O




A-Link Express Interface to SB

9

| X4_ALINKTX0[3:0] _ "7 >
| X4 ALINKTXO#

\agztltc‘o rs ‘
(T Xa_ALNKRXO[3:0]

¢~ Xa_AUNKRXOH[3:0] |




SB920/950 SB Block Diagram

G
A-Link Express 1l
e (@RE Power: +1.1VA_SB
F Y L 4
e [ rorro | 10 Power: +3V
14 USB2.0 + 2 USB1.1 - F Y ry PCla® 4 GEP \
- i nu:tf::-:}:z]H b
Q} S5_CORE Power: +1.1VSB

e ae.a;;m S5_l0 Power: +3VSB

QO
ALINK Power: +1.1VA_SB
g:‘, ALINK PLL: +3V
HD Audis
- t | om RTC Power: +3V_BAT_SB
[T
— ' SATA Power: +1.1VA_SB

-— SATA PLL: +3V

‘ I 3
A Pt Bridge J SMBUS JACPI

Ry | SR ™
RTC_IRGH,
PIDE_INTRQ,

APICH PIC USE_IRCH,
SATA IRCH

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

g

&
”i"
|

, Audio Power: +3VSB
SMBUS PM e — FPEANE— H/W Power: +3VSB

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




A-Link Express lll Interface

LPC Interface

CPU Interface ::

SMBus Interface

Serial ATA Interfac @

¢

io Interface

SB920/950 SB Function & Interface

O
s

General Purpos&P‘\l Express® Ports Interface

@ 4
éO?I‘Real Time Clock Interface

<\': Power Management Interface

SPI ROM Interface

USB Interface

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




LPC Interface

0_GA20
O_KB_RST#
LAD[3:0]
F_DRQ#0
LFRAME#
F_SERIRQ#

SPI ROM Interface

SB920/950 SB Function & Interface

F1_SPI_CLK
F1_SPI_CS#
F1_SPI_MOSI
F1_SPI_MISO
F1_SPI_HOLD#

/

CPU Interface

SMBus Inte@

ALL_LDTSTOP
H_PWROK
H_CPURST#
H_LDTSTOP#
H_PROCHOT#

S_SMBCLK_MAIN

5 A_MAIN
S LK_PCl
& BDATA_PCl

L g
Real Time ,é?gck Interface
+3V_B/%\Q
SR

Power Management Interface

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




SB920/950 SB Function & Interface

O

General Purpose PCl Express® Ports Interface

PCIEX4

| GPP_TX >
< GPP RX |

| KR@TX >
SB A NB
Q\UNK RX

Note: The SB920 only supports GPP lane 0 anmanc 2 and 3 pins should be let unconnected.
/

’ ]
Table 11. General Purpose PCI Expres{Ports Interface Pin Descriptions

>4

Pin Name Type |Volfage Functional Description

GPP_TX[3:0]P O & Transmit positive for general purpose PCIe® ports lane
Oto3

GPP TX[3:0]N & Transnut negative for general purpose PCle ports lane
Oto3

1.1V (Filtered) : —

GPP RX[3:0]P I Receive positive for general purpose PCle ports lane 0
to 3

GPP RX][3: I Receive negative for general purpose PCle ports lane 0
to 3




SB920/950 SB PIN STRAP

Standard straps are required for selecting different chip optionsﬂbpower-up.

SB_EC_PWM3 mimameveiyr - SB_EC_Pwﬁg\

Ball Name* |Strap Name Type 3;2:_“ Description
EC PWM3, |[{ROMTYPE 1. ’I\ = ROMTYPE 1 ROMTYPE 0 ROM Type
EC PWM2 |ROMTYPE 0} 33V ____ov S SPIROM _ |
B Iy 3.3V 3.3V Reserved
@ ov ov Reserved
& ov 3.3V LPC ROM (supports
both LPC and PMC
. ROM types)
Configure these two strap pins to the corresponding
) state that matches the hardware ROM type installed.




&
o
o\

e EC In'@ing



Embedded Controller

G
O EC is a 8051 micro-processor with a S’IQ@&Sh.
4 EC functions @6
» Digi+ VRM control Q

» Over-voltage control, 3.2V/256=%9T1V/step,

» Voltage sense Q
» EPU Control ,\

» Memory OK \N

» GPIO pins ‘ (O

A\ .
d The EC SPI fla@ed EC firmware
Q The EC firn&@e is also included in system BIOS

e



Embedded Controller

VCC&CLK&RST:

1.VCC . +3VSB

2. AVCC :3.2V_AVCC

3. XCLKI/O : 32.768 crystal
4.ECRST :02 RSMRST#

*DA 0~3 Signal:
1. 02 +1.5VDUAL
2. 02 +1.1VNB
3. 02 _+1.2VHT
4. 02 _+VDDA2.5V

N\
&
Others: &

1. SMBus *
2. O2 ECR

GPXI0A01
GPXIOAD2

SPICLK
GPIO59

438

KB3722
48-LQFP

| | Apa

23] | Ap2
22| | ADA

21

| ] ADo

zu:| GPIO26
19:| GPIO20

18| | ECRsT#

ir

| ] GPIO1A

i8] | GND

15 :| GPIO1S

13

EC~SB&SIO



EC Bug check item

O
QEC Break . O

N\
» Still can boot up (Default: Voltage is from&der resistor) - BIOS go
to Safe mode and in DOS Show as b

The data in the EC or EC flash might rupted.

Please contact ASUS Technical Su@r for help
> Check 02 TP TEST state N\

0: Test clock mode enable ¢ ‘

1: Normal mode using.32.¢@ Hz XTAL CLK
» Check EC Reset P,'Q}state

02_RSMRST# (EMpR-enable: SO model should be High )
» Check EC pgv@f & XTAL

+3VSB & AVCC(+02_3.2V)
» Check ‘ebug port(Port80)

02 _EBM'TX(signal has H<->L Change)




M5A Series Post Code

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

B2 — Check VGA and are
C5 - Check CPU, M y and re-boot again.

54 — Check Mern&f
31 - The NB might be damaged or over temperature operation.
0d0c — Che and EC firmware or EEPROM. Check Vcore controller.
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C5F debug post code sharing
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SERTRISCLIENFETE AL

TREERTEET mru_q EERERER:
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Halt at 00717
=» Exchange EC1
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=
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=
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Halt at 0081?

=» Exchange EC2
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Repair Experience Sharing
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