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MS-7613 Ver: 10 uarxeaamm x 244mn

CPU:
INTEL -Clarkdale/Lynnfied LGA 1156

System Chipset:
INTEL-IBEXPEAK PCH
OnBoard Chipset:
Clock Gen:Silego SLG8SP585
HD Audio Codec:ALC888S
LAN:RTL8111DL 10/100/1000
1O: Fintek F71858D
Flash ROM: 32 Mb SPI (CHIP)

Main Memory:
DDRIII (1066/1333MHz) * 4 (Dual Channel)

Fire wire: VIA VT6315N

Expansion Slots:
PCI Express (X16) Slot * 1

PCI Express (X1) Slot *3
Mini PCI Express (X1) Slot* 1

ONFI Slot *1
PWM:
Controller:Intersil ISL6333 3-Phase -- 95W
Other:
SATA(SATA2-300MB/s) *6 D-SUB *1
USB2.0 *14 (Rear*6 / Front*8) DVI PORT*1
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DDR DIMM Config.
DEVICE | ADDRESS] CLOCK

DIMM 2 MEM_MA_CLK_H2/L2
CH-A 101000018 | \1ep~MA_CLK_H3/L3
MEM_MA_CLK_HO/LO o

DIMM 1 |10100000B MEM_MA_CLK_H1/L1

CH-A
DIMM 4 MEM_MB_CLK_H2/L2
CH-B 101000118 MEM_MB_CLK_H3/L3
DIMM 3 MEM_MB_CLK_HO0O/LO
CH-B 101000108 MEM_MB_CLK_H1/L1 =
! TABLE-9+
USB-PORT-MAPPING-(SUBJECT-TO-CHANGE}-
s Fuseds ESD-| Bulk:| Owver-Current
= Controllere Porte Destination< Padsd Cape Detectione
. i - Port-0¢ | Internal (Ready Boost- P151) Yesd | Yesd| Moo Yesed
WG GHINRIEI] Port-1¢ | Internal (Ready Boost- P15} Yegd | Yegd| MNoo Yegd c
Port2¢ | Internal (Media Reader - P180% | Yesd | Yese| MNow Yegd
"URCHR2 BHCEH e —pras Internal (Media Reader - P150)e | Yese | Yese| Moo Yese
Part-4¢ | Frant /0« Yesd | Yesd | MNoe Yegd
URCHR, BRCH# e 5 e TFront e ese | Tesd| Moo agd
PortB+ | Frant /0« Yese | Yese| Yese Yege
URCH, BHCH2e —5 = Fromt 0w egd | Tese| Vesd Tage
Fort- 8¢ | Rear Qe Yesd | Yesd| Yesd Yasd
UHCI#8, ERCH 20 —50r 5o TRear 0w ese | Tese| Yeso ego e
Fort- 10+ | Rear [i0s Yesd | Yesd| Yese Yesd
*URCH#8, ERCH#2¢ 5T T Rear 0w ege | Tese| Yesd egd
Part-12¢ | Rear /e Yese | Yese| Yese Yege
S et Fart- 134 | Rear[i0s Yesd | Yese| Yese Yasd
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CFIOSE |EERUME | © [|SMLICLE 10K pull-up to 34 ALK ShiL1CLE
connect through a 00 senes resistor
to XOP and system GPIO function.

GRIOSD (RESUMA | L |0CD Refer theXDP design guide for xdp UsB_0CH
implementation.

CRICED [EEUME | © [ShLwlERTs | 10K pull-up to 34 ALK ShALDALARN

GELCEL |R'BSUME O [|5US_STATH connect to atest pin LPCPD#

GELOEE |R‘B$LIME O |SUSCLE SUSCLEto S10-pin1f SUSCLE

GPICE? |RESUME | © [SLE_S# Connect to the 510-pin3? SLP_S54
referto the PCA spec. unused clock

CFLOE4  [bdadtd © |CLECUTRLEAD connect to 3 test point CLEQUTFLE®D
referto the PCA spec. unused clock

CPIOES  [bdadtd C |CLECUTRLBALL connect to a test point CLEQUTFLEX
referto the PCA spec. unused clock

CPLOEE  [bdadtd O CLECUTRALBAZ connect to a test point CLEOUTFLERZ
referto the PCA spec. unused clock

CPIOET  [bdadtd O CLECUTALBAL} Sonnect 1o 3 test point (CLE14M

ORIOT? |RESUME | L |PCE.CETE P.ull-up to +3_3% and connect to P24 |FRONT_USB_DET
|pin 100 o8
10K pull-up to +3.3%x and through

GEIOTY |FEGUMEB | | [PCIBCLERQOY (3 0L mreswseme comectio l93-pnEl7.  |PRSNT#_142
£2) B and EE)

GPICT |RESUME | O |[SMLLALBERTY | 10K pull-up to 3 ALK SML1ALERTH

CRIOT: |REEUME | © [SMLLDATA 10K pull-up to 24 ALK ShALTDATA

LEHAPEAY, CRIC DEPIHITICH Through a 1k @ series resistor,
8.2K pull-up to +3_3% and connect to
GFIC | PCOWEE. | LD Rurton lmpkmeEton inthet board Fucton =
e d CRIOT Ml O [FoECER pin 1 of jumper E1 and E1 pin2 to FOT_OwRD#
GEIOD  [bedodtd 1 |EMEUS ¥ 10 K Pull-up to +3.3% ADPT_ID_DETH GND
con;ec: thtf:UQSCEAD @ serles rFEsiStor. 3.3K Pull-down to GHD and connect to
and reterthe spec tor Fans F12dpin 2.
R o mapping. i not used by the system |11 o b pll|1 Fi2ebpin # with 0.1pF HOOD_LOCK_DET
hen 10K pull-up to +3.3%, GRICH o [sP_PCIK ecauple pin 2 with 0.1p | 3
i = P124 pin 1 2.2K pull-pu to 5% and
CEIDZ Al 1 |pCLIRGBE See PLA Spec PCI Interrupt B P124 pin 6 2.2k pull-up to 54
GEIOT (bl 1 |PCLLRGR See PCA Spec PCI Intermupt F# 10K Pull-up to +3_3and 10K pull-
Ses PCAS FCI I ] GRICY [Mal | O [saTacuggps (U200 0 OND. See POASpecto —pop ppg
CECe  |laltd L Pl RGO 2 pec gt AT B determine the stuffing requirements -
GPIDG  [mladtd 1 |PCLIPCHES See PCA Spec PCI Intemupt HY for these resistors.
m P 10K Pull-up to +3_3/and 10K pull-
Pulkup to +33Vand connectto PS2 pin P _ P
COhha_B_DET#! down to GMD.  See PCAspec to
CFICG  [tladt 1 [TacEE 12. The COMM Bassembly connects pin 12 . P
dirscth ts GND ) F hihd_TH_ALRTH CFI%6 MAIN L [5ATAZDE determine the stuffing requirements BRD_REW
connect through 3 0@ series resistor, :OD"':':SHE r‘ESi9+°3r'sév i
and raferthe PCA zpec for Fans TACH3(PSU Fan ull-up to +3_3% an pull-
CEIOT Ml LjTacE mapping. if not used by the system | Contral) GEIOTT  |helord 1 |sataice dawn to GHND.  See PCAspecta BRO D2
then 10K pull-up to +3 24 determine the stuffing requirements -
CRIDs [RESUME | D [IcoBe Reserved for these resistors.__
connect through a 0@ series resistor TB':L;Q"I‘IE sfne-;SG]:;(va??;K "
i ull-up to +3_3 an pull-
GRS |RESUME | 1 (005 t;e}f{enri::)?ns;j:esri;nG:L:igeﬂ;z?:j: usp_ocH down to GHO and connect to PS-pin 9. CHASES (D0
implementation. RIS Ml L [pLeap See PCAspec to determine the -
Pr— E— stuffing requirements for these
ulbup to +3_3Vand connect to st
CRIOID (RESURAE | 1 [DC6 P126-pin 16 PRMTR_DETH# resistors.
20K Pull-up to +3_3wSH. Pull-up to +3_3%and connect to top-
CPICLL (RESUME | L [SMBALERTY |\ Ju o anabind as = wake evert. SMBALERTH CRIDW ot | |spaTacutn  |laver ring of PCAmaurting hole uzed |BRO_ID
i o i i for SFF Basepan detect feature.
Follow implementation in Intel Pickton
CRIOZ (RESUMEB [ | (Lak_DISAELR : N L&N_DISABLES
o Design Guide - connect through a 0 @ series resistor
10K Pull-up to +3_3%and connect to (ROYBST_DETH to XDP and system GPIO function.
GEICL (RESUMEB | L |0 FWB F151-pin 10; alzo add a no-installed ar RefertheXDP design quide for XDP
pulldomn to the net. DOA5H Shl GPIC&D (RESUME [ 1 [OCL implementation. PASSWORD_EN
connect through a 0B seres resistor 2.2k pull-downto GHD and
to HOP and system GPI0 function. connect to E48-pin 2
Refer theXDP design guide for xdp E42 pin-1 300 pull-up to +3.3%/
CPiR \FESUME | L |DCT implementation. Skl from S10 connect through a 0@ seres resistor
8.2 Pull-up to +3.3% and connect to to XOP and systerm GPIO function.
the SMI pin an the SI0 CRIC#L RESUME | L |DC2 RefertheXDP design guide for xdp |- o 0-0CF
[— implementation.
OPDE> (RESUME | | PCH OPIS connect through a O R series resistor
10 M pull- up to BAT and connect to to HOP and systemn GPIO function.
. CPU_MISSING
OPIDUG (RESUME | O SATAAOF CPU SKTOCCH , 10 pinds and PCH | =7 - CPICSZ \REGUME | 103 Refer theXDF design guide for xdp |- o0-" "
- n implementation.
connect through 3 D@ series resistor, - -
ot through 3 00 series resistor
and referthe PCA spec for Fans TACHo{Front COnne :
GRICLT  [belodtd 1 |TacHn PR . to XOP and zystern GPIO function.
:;:ﬁp]lragK. |fu:'||-o: utsoeisbg\:.he system  ("hgede Famn) CFIC4? (REGUME | 1 |OCd Fafer thaXDF design guide for xdp Uge_0OCH#
pulp - implementation.
Through a 1KR seres resistor, 10K pull-up to +3. 30WAUH and connect
N PCIECLEROSH
CEIDIE  [bdadtd 1 |PCICLERGIE 8. 2K pull-up to +3.3% and connect to (BOOT_BLK_RECH OFIH4 | RESUME L |FRICLERG to 3 test point.
E15-pin 1. E15 Pin 2 connect to GHD
il CEIC#S |RESUME | | |PCICLERGeS Thm:,‘gh 3 0% mepsreasie. DK pubwto | ppoyTe 331
CEICI |iad 1 |saTalce connect to a test point unused +1 andcorrectin ) 1-pnE 1T
" " 10K pull-up to +3.3% and connect to a
Through a 0L sEries resistor, CPIOdé [RESUME | | [PCICLEROT¥ test point PCIECLEROTH
CEIDEN (Mt I |pClcLeRz (10Kpull-up to +3.3V and connect |PCIECLKRO2H Through a 0 10K pulk
i roddh 3 U secsimsne. ThpULPT | pp oyt J41
to HANKSYILLE -pind8 HRICHT [RESUME | L |PHOACLERQY |y arrormmecto 1 - prges and B5 L =
CEIDEL [bladd | |saTaloe 10K pullup to +3.3 and connect | oy r o pemy Thraugh 3 zeries 1K resistor,
§352P3|-|pmt4'+3 — — 10K Pullup to +3_3and 10K pull
UI-Up T0 +3_5vand connect 1o down to GMO and connect to P5-pin
CRICEE [l 1 [soLock . INT_U$B_DET# jown to pi
P150-pin 10 GPIOHE (bl 1 |5DaTacUTL 10. See PCAspec to determine the CHASSIS_IDT
GRICEY  |badtd 1 [LDROLY connectto a test paint. PEG_M_DETH stuffing requirements for these
Through 3 1k seres resistor, resistors.
8.2K pull-up to +2_2% and connect to 10K Pull-up to +2 2vand 10K pull-
CFICGd (REEUME | O |WIBMILED F125-Rir 1. 18 pull-up to VBAT and HOoo_sh_DETH P = P
. down to GNO. See PCAspec to BRO 100
?EI";HEG‘III to P12+fgl?;&3 v GEICHR [bladtd 0 [saTaste determine the stuffing requirements -
ORIDE |RESUME | L [POICLEROM | PP to +3.3and eonnect 10 3 ooy ep | kr go for thess resistors.
2.2k pullup to WCCZ REQ¥
DRI |RESUME | | |PCICLERCH 10K pull-up to +3.3% and connect to a BCIECLKR 044 GEICSD (beladtd 1 |FCL_RBGHL pullup to
test paint. CEIDSL [hladt o |PCL_GTHL connect to 3 test point GMNTI#
W, R d
CEICET |RESUME | O |ODPLLNE BN | IDkpulbin o 43 30ALL ikl CRIDSE Mo | |ecimeoe [5.2% pulup o vocs REQZH
d
CPICEE |RESUME | © |PCH_CFZR roTECtn test pont Hnuse GRICST [petat o |pcLoTar connect to a test point GNTZH
CRICZR |FESUME | O [SLE LAt refer to the PCAspec. SLP_LAN# Through 3 8. 2KA zeres resistor,
GEIOM [RESUME | | [SUS_PWE_aCk |L00K Fulbupto 238 alL unuzed CERIDSE  (teladtd 1 |FCL_RBOH connect to E14-pin 2 and 1K pull-down (BO0T_BLE_EMN#
10K Pull-up to +3_3%and connectto | FRONT_USB_DET to GNO. E14 -pint connect to +3.3%
CEIDH. |Mlalt LREREET  pgsrin 10 " GRS |Madtd pCi G [onnect o @ test point GNT3H
Through 3 1k seres resistor, HON- CRICS |RESUME | | |PEG_E_CLERCY [refertothe PCAzpec. AUD_AdP_DISH
GFIOM (bl O |PCH_GPRE 10K pull-up to +3_%vand connect to
- 3 = EPA_PS_DETH g i
P2-pin . el CELCST 1 |ecE ot 10K Pull-up to +3_3WhE installed and TPM_PF

10K pull-down to GNO not installed.
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CK505

PCICLK_LOOP

BCLK(133M)

DMI (100M) GEN2

SATA(100M)

DOT (96M)

REF(14.318M)

14.318M XTAL

PCH

BCLK(133M)

DMI(100M) GEN2

> CPU

> CPU

PCIECLK(100M) GEN2

PCIECLK(100M) GEN2

PCIECLK(100M) GEN2

PCIECLK(100M) GEN2

> GBLAN

PCIECLK(100M) GEN2

> 1394

Mini

PCICLK(33M)

> S10

> PCIE_X16 SLOT

> PCIE_X1 SLOT

PCIE SLOT
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FONCTTON | DEFAULT |
00 WSTO 0
VIDT WSTT T
—_— VD 47
™2 TSTZ T
ViD3 THON CONFTGO) T RN23
H VID3 4 2 VID3
CPULE VIDa THON CONFTGT] 0 HVID2 3 4 ViD2
HVIDI 5 6 ViDL
VID5 THON CONFTG T HVIDO 8 VIDO
CLK133M PCH OUT P AAT U0 OR_8P4R/6
gg gtﬁggmﬁg:gﬂ?z __CLK133M_PCH OUT N AAG, ggtﬁ{g}* mggmg:gg U39 VID& RESERVED
KoL DM p<&__PCH_CLKOUT DMI_P AA3 RN24
20 PCH_CLKOUT DMI_P  u3s
20 POH CLKOUT DMIN PCH_CLKOUT DMI N AAL ﬁégfﬁtﬁf x;g;ms:gg Uaz 07 VRD SELECT oW H VID7 1 5 VID?
X DML - a6 HVID6 3 7 VIDG
BCLKI[1]* VID[4)/MSID[4 PST# RESERVED oW H
2 RGPSy yerar peT oT o . 2 bcukty voissios Hs Vi Co—
_PCH_OUT_| VID[6
H TDO TDI M For DP port violr] 83 R105,  0/4 OR_8P4R/6
TP9O- TDIM psi+ ppaG3s { cPu_PSl 47
e orx vr en fEr2 2 CPXCVREN 10 popa, o cPu vTT POC/MSID USE
CPU_VTT R128 . X 4991401 GFX_IMON/RSVD —Eam—'_ GEX VID! D> H_GFX_VID[6.0] 46 R758 X_ 1K/ H VIDO _R760 1K/4
RSTIN® Grx_vip[o] & o - A
4 - H _GF. D R 4 H R
23 CPU_PWRGD G VCCP_PWRGD anas | VCCPWRGOOD_1 GEx_vip 212 Her VD Rves X HiDz—Rre i
VTT_PGD AGa7 | VCCPWRGOOD_0 GFX_VID2] f7r ) H_GFX_VID | R749 K/4 H VID3 __R754
44,47 VTT_PGD MEN PWRGD " VTTPWRGOOD GFX_VID[3] A GEX VD [ R753 1KI4 H_VID! R755
23 MEM_PWRGD AH37 § 5M_DRAMPWROK GFX_viD[4] j&12 5 L R
. ~ G11 H_GFX _VID5 [ R756 1K/A H VID5___R759 K4
giﬂlgg 11 H_GFX_VIDS R740 X _IKi4 ___H VID6 _R763 K4
2227 H_PECI H gi?‘ERR# AG35 § ey - P WGP VCCVTT VIDD R761 X_1K/4___H VID7 _R762 K74
H PROCHOTE AG39c] CATERR* FC_AE3g [-AE3E o EPZ 1
= PROCHOT* VTT_SELECT VTT_SELECT 44 . .
2 ZFZ'—THE;GMSTYR,L? >< :MTEEEI\(/:\TRIP# :5323 THERMTRIP 7C Acao |AG40 TP_MCP_VCCVTT VID2 0 1P1 Market Segment Selection Truth Table for MSID[2:0]
X = PM_SYNC —
CPUVTT - vee sense L35 CPU_VCC SENSE CPU VCC SENSE 47 MSID2 | MSID1 | MSIDO Description®
o -~ Ta4 CPU_VSS_SENSE _veC .
PM_EXT TSO AR VSS_SENSE VTT_VCC_SENSE CPU_VSS_SENSE 47 1 1 0 Lynnfield and Havendale processors supported
PM_EXT_TS[0}* VTT_SENSE J-AE3S VTT_VCC_SENSE 44
[ M EXT TS1 apad PM-EXT i vec
R219 20/4/L H coMP2 UL EXTISLABAQ py exT TS[1)r  vsS_SENSE VT [-AE3S R VTT_VSS_SENSE 44
) R% 20/471 H_COMP3 c11 ggmgg vaxG sense haza GFX_VCC_SENSE GEX VCC SENSE 46 Processor Lec(max) Tunx POC Gain Setting
VSSAXG_SENSE |-B13 R GFX_VSS_SENSE 46 Tout gain: 900 mV = Tuax
R241_,100/4/1 SM_RCOMPO AG1 = =
R: 24.9/4/1 SM_RCOMPL ap1 | SM_RCOMPIO] -
: SM_RCOMPJ[1] |SENSE 40— iMoN 47 Disabled - 000
1 R23Q 1307471 SM_RCOMP2 AE1 =
AP o coupt SM_RCOMP[2] lec{max) = 40 A 404 oot
) . AE2
Rjg.?!e\,“ 49.9/4/1 H_COMPO AE36 ggmgé 40 A < Icc[max) = 60 A 60 A oLo
27 sktocck <K SkToceH AK SKTOCC* 60 &4 = Tec[max) = B0 A& 804 o1t
H MCP CE - -
H P e e8] croo 804 = Iec[mas) = 100 A 100 A 100
HMCP CFe S8 cre1 100 A < Iec(max) = 120 A 120 A 101
H MCP CFi CFG2 -
HMCE 8:5 5112 CFG3/PEG_LANE_REVERSAL  TDO -AWBAM Ejj glo ¢ 8287%? 33 120 & < Iec(max) < 140 A 140 A 110
H_MCP_CFG Ho gigg T1;:[|)<I AN CPU_TCK ¥ CPUTOK 49 140 A = Icc{max) = 180 & 180 A 111
TMs [FAN4L CPU_TMS X CPUITMS 49
H MCP CE P —
e et E2.1 cree TRST+ [pAM32 CPU_TRSTT &K CPU_TRST# 49 CPUNVTT
CP CF CFG7
H_MCP_CFG8 G2 . [ng XDP_CPU_PRDY#
H_MCP_CFG9 Hip | GFG8 PROY* B k3 XDP_CPU_PREQF XDP_CPU_PRDY# 49
H MCP CF Crae PREQ* D XDP_CPU_PREQ# 49
CP CRGID K10 « AL FERST FP_RST# 23414849 R319
CFG10 DBR* P aKaq XDP_CPU BCLK N | 41,48, 4.7K4
H MCP CE e BeLk TP+ PAKAD S OP CPU BCLK P XDP_CPU_BCLK_N 49
H MCP_CFG12 12 | CFC1L BOLKITP I akag XDP_CPU_PWRGD XDP_CPU_BCLK P49
HMCP CFe 124 cro12 TAPPWRGOOD [-AK34 PURESET OUTE XDP_CPU_PWRGD 49 15
HMCP CFe1a 184 cre1s RESET_OBS* CPU_RESET_OUT# 49
e CFG14
H_MCP _CFi H_PROCHOT#
e i Crots BPM[o)* PALS — XDP_CPU_BPM_NO 49 € N P SIO_TRIH 21
H_MCP_CFGL7 L rete BPMH* ey XDP_CPU_BP! SDP CPUBPM NI 49 N-MMBT3904_NL_SOT23
BPMIZ EAK% - XDP_CPU_BPM_N2 49 avsB CPU VIT
BPM(3]* Kﬁ,\Kﬂzi XOP CPU BPI XDP_CPU_BPM_N3 49
BPM[4] P o XDP_CPU_BPM N5 XDP_CPU_BPM_N4 49
sy P e w0 Cru st 9
EEM{% b A1 XDP_CPU BPM_N7 XDP_CPU_BPM_N7 49 R127
TP_GFX_DPRSLPVR _CPU_BPM_| X_150R/2
S e 10 ] GFX_DPRSLPVR/RSVD ASORIZ | RsT#
X_1.5KR0402
X_1.5KR0402 MISC
X_1.5KR0402 CPU_VTT Q18
X_1.5KR0402 ] 5 OF 12 Q@ X_N-MMBT3904_NL_SOT23
X_1.5KR0402 H_CATERR# R131, 51/4 N
H X_1.5KR0402 CPURST# R126, 5172 PLTRST# R86 Q13
H MCP_CFG6 R229, X_1.5KR0402 PM S(\:/NC R gi g%ﬁ 3904_NL_SOT23
H _PECI R
CFG 0~5 HAVE INTERNAL PULL-UPS
CPU_RESET OUT# _R135 X 51/4
H_THERMTRIP# R125 51/4
H_PROCHOT# RI16 A 51/4
232749 PLTRSTH 3 R102 . . 13K41 CPURST#
CFG H L DESCRIPTION XDP_CPU PRDY# __ R133 51/4 l
O | SEE PEG CONFIG TABLE| PEG SELO c67 R119
X_100p/50V/NPO/4 665R/4/1
1 SEE PEG CONFIG TABLE] PEG SEL1 CPUOVTT
2 | SEE PEG CONFIG TABLE| PEG SEL2 PEG CONFIG TABLE = =
3 NORM REVERSED PEG LANE REVERSAL SEL2 SELL SELO PCIE CONFIG EEB $B|O sg; iléf%}‘ul
TCPUTDIL RIS X SLIRMAL ] 0
_CPUTDI__ RISK7 . X5LIRMAL | -
4 DISABLE ENABLED DP PRESENCE 1 1 1 1x1e S KL XSLIRAL MICROSTAR INTL CO.LTD
T T 0 2 X 8 CPU TRST# __R7L 51.1R/4/1 MS-7613
5 CPU_TCK R94 X_5L.IRMA/L
Size Document Description Rev
= Custom CPU-CLK/Control/MISC 10
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13,14 MEM_MA DATA[63.0] ) ——
CPUIA
13,14 MEM_MA_ADD[15.0])mm —MEM MA ADDO_AWILE R ) y1ar0) SA_DQS[0] EAQM Ho MEM_MA_DQS_HO 13,14
ME 2 3 avis | SA_DOs[oy PAL mgm mﬁ Bag Lo MEM_MA_DQS_LO 1314
ME A D3 AULE SA_MA[2] SA_DMI[0] MEM_MA_DMO 13,14
SA_MA3]
e on oo a0 2
NEM MA ADDE —avrs | SAMA(S] SA_DQ[ 44 M MA DATA
NEM MAADE SA_MA(6] SA_DQI2] AL N MADATA
ME A_ADDE a4 | SA-MALT] SA_DQII ™) 55 E A_DATA
MEM MA_ADDS awip | SA-MAI8] SADQUI 7 P EM_MA DATA!
[/ MEM_MA ADD10 aT1g || SA-MAI] SA_DQISI Iy EM_MA _DATA
/" MEM MA ADDILa(j13 | SA-MALL] SA DO I)o EM_MA DATA
i v Bl
MEM_MA_ADD = MEM_MA DQS H1
—MEN MA ADDLA A2a| SA_MA[13] SA_DQS[1] NEMMA DO MEM_MA_DQS_H1 13,14
[ MEM MA ADDI5 AR1 | SA-MAIL4] SA_DQS[1]* MEM MA DML MEM_MA_DOS_L1 13,14
[— SA_MA[15] SA_DM[1] MEM_MA_DM1 13,14
13,14 MEM_MA_WE_L mgm mﬁ ‘(':V/_\ESLL A SA_WE* sA_pQig) j-aNa E ﬁ ;ﬁ 2
13,14 MEM_MA_CAS_L VEN VA BAS T —as22d sp_CAS* sa_DQo] [-AN2 eV VA DATALD
13,14 MEM_MA RAS L A SA_RAS* sA_DQi10] jAE3 M MA DATA
SA_DQI11
13,14 MEM_MA_BANKO mgm mﬁ Sﬁmﬁ SA_BA[0] SA_DQ[12] ﬁm: E 2 32 ﬁ
1314 MEM_MA BANK1 MEM_MA_BANK2 SA_BA[1] SA_DQUSI ¥ b EM_MA DATA
13,14 MEM_MA_BANK2 SA_BA[2] SA_DQ[14] jABL ENMADATA
SA_DQI15
13 MEM_MA_CS_LO e A ee A2l sa_cspor SA_DQS[2] — MEM_MA_DQS_H2 13,14
13 MEM_MA _CS_L1 MEM MA CS L2 q sA_Cs[1] SA_DQS[2]* MEM MA DM2 MEM_MA_DQS_L2 13,14
14 MEM_MA_CS_L2 S A“71: SA_CS[2]* SA_DM[2] MEM_MA_DM2 13,14
14 MEM_MA_CS_L3 MEM MA CS LS Au2 O[3 -
—MALS SA_CS[3] sa_pops) AT EM_MA_DATA16
13 MEM_MA CKED woMEM MA CKED _ALLD f s, ciepq) SA_DQ[17] [AlZ BN MA DATATE
13 MEM MA_CKEL »>—VEM MA GREZ2 SA_CKE[1] SA_DQ[18 EM_MA _DATAL9
14 MEM_MA_CKE2 L AVI0 § SA CKE[R SA_DQ[L9] jrAVA4
X MEM MA CKE3 av1g | SA- | _DQ AT3 EM_MA DATA20
14 MEM_MA_CKE3 SA_CKE[3] SA_DQI[20] f= 77 EM_MA DATA21L
SA DQP21
13 MEM_MA_ODTO Er A opT—4\234 A _opT(0] sA_DQI22] [-A2 e
13 MEM_MA_ODT1 MEM MA ODTZ aaa] SAZODTI1] SA_DQ[23
14 MEM_MA_ODT2 MEM MA ODTs 231 SA_ODT[2] MEM MA DOS H3
14 MEM_MA_ODT3 SA_ODT[3] SA_DQS[3] MEM MA DOS L5 MEM_MA_DQS_H3 13,14
SA_DQS[3]* MEM MA DM3 MEM_MA_DQS_L3 13,14
SA_DM[3] MEM_MA_DM3 13,14
AWS EM_MA DATA24
SA_DQ[24
13 MEM_MA_CLK_HO mg ﬁ g’ SA_CK[0] SA_DQ[25] AL E ﬁ ;ﬁ 252
13 MEM_MA_CLK_LO MEM MA—CLI SA_CK[0]* SA_DQI26] =/ \va EM_MA _DATA27
13 MEM_MA CLK_H1 e HAT SA_CK[L SA_DQ[27] jALE N MADATASS
13 MEM_MA_CLK_L1 ME A C’ SA_CK[1]* SA_DQ[28] A £ A :A 229
14 MEM_MA_CLK_H2 ME A CL] SA_CK[2] SA_DQ[29] |1\ £ A DATA30
14 MEM_MA CLK L2 VEV VA CL SA_CK[2]* SA_DQ[30] AV M MA DATASTL
14 MEM_MA CLK_H3 myle SACK[3 SA_DO[3L
14 MEM_MA CLK L3 LK L SACK[3]* VEM MA DOS Ha
SSg R e e B
13,14,15,16 DDR3_DRAMRST# < SM_DRAMRST* SA_DM[4] JFAN2S. MEM_MA_DM4 13,14
EM _MA DATA32
sA_DQ[2] [-AN2L EM_MA DATA33
SA_CS[4]* SA_DQ[33] jAT2 EVVA DATASS
SA_CS[5]* sA_DQ[34] |4E28 EV MA DATASE
SA_CS[6]* SA_DQ[3s] AP0 M MA DATASE
SA_CS[7]* SA_DQ[36] |-AN28 VA DATAT,
gﬁ—gg g; AR29 EM_MA DATA38
A boae) JFana EM_MA_DATA39
ALL0F 5p pos[g] SA_DQs[5] A2 mgm mﬁ gog ESS MEM_MA_DQS_H5 13,14
AMI0d A" pQs[8]* SA_DQS[5* 3AW32—(LAW“ T MEM_MA_DQS_L5 13,14
SA_DMI[5] MEM_MA_DMS5 13,14
2104 5, ecc cajo) sa_polap) [AU30 R WA SATAe
AN10 4 sp”Ecc_CB[ sA_DQ[41] Al EV VA DATAL
ARLLY spEcc _cB[2) SA_DQU42] [ o EM MA DATAZ
APLLY 5)"FCC_CR[3] SADQI43] [-4 -0 EM MA DATAA
-AK9 § 5A"Ecc_cB[4] SA_DQ[44] AVAL N MA DATAY
—AL9 ¥ spEcc_CB[5] SA_DQI45] |-aN EVTVA DATALS
AKLLY spEcc_CBif] SA_DQ[46] I~ \was EM_MA DATA47
AMILY sa"EcC_CB[7] SA_DQ[47
SA_DQS[6] s MEM_MA_DQS_H6 13,14
SA_DQS[6]* VEM VA DY MEM_MA DQS_L6 13,14
SA_DM[6] MEM_MA_DM6 13,14
AW35 EM MA DATA48
SA_DQI48 EM_MA_DATA49
SA_DQI49] [~ /a7 EM _MA DATAG0
SA_DQISOI 7\ 137 EM_MA DATASL
SA_DQIS1] = Vo EM _MA DATA52
SA_DQI52] =\ EM _MA DATAG3
Sﬁ—gg{gi AV36 EM_MA DATA54
S boiee [Fawa EM_MA DATAS5
SA_DQS[7] mgm mﬁ g g E77 MEM_MA_DQS_H7 13,14
SA_DQS[7]* MEM MA DM7 MEM_MA_DQS_L7 13,14
SA_DM[7] MEM_MA_DM7 13,14
ATa9 EM _MA DATAS6
22—38{2? AT40 EM _MA DATA57
| AN3 EM_MA DATA58
SA_DQIS8 EM_MA DATA59
sA_DQIso)] [-AM32 eV VA BATACD MICRO-STAR INT'L CO.,LTD
DDR A SA_DQIGO] §™ 1139 MEM _MA DATA6L
— 22—38{2; AP39___MEM_MA DATAG2 MS-7613
- AP4n___MEM_MA DATA63
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15,16 MEM_MB_DATA[63.0] ) e———

15,16 MEM_MB_ADD[15..0] ) e

15,16 MEM_MB_WE_L
15,16 MEM_MB_CAS_L
15,16 MEM_MB_RAS_L

15,16 MEM_MB_BANKO
15,16 MEM_MB_BANK1
15,16 MEM_MB_BANK2

15 MEM_MB_CS_LO
15 MEM_MB_CS_L1
16 MEM_MB_CS_L2
16 MEM_MB_CS_L3

15 MEM_MB_CKEO
15 MEM_MB_CKE1
16 MEM_MB_CKE2
16 MEM_MB_CKE3

15 MEM_MB_ODTO
15 MEM_MB_ODT1
16 MEM_MB_ODT2
16 MEM_MB_ODT3

15 MEM_MB_CLK_HO
15 MEM_MB_CLK_LO
15 MEM_MB_( CLK H1
15 MEM_MB_CLK_L1
16 MEM_MB_CLK_H2
MEM_MB_CLK_L2
16 MEM_MB_CLK_H3
16 MEM_MB_CLK_L3

=
o

cPulB
A Q.
i Aia | SB-ma S8 Dos(0)
AULE L 5B MA[1) s8_Dos[o) PAE VEM-MEOHG
|/ MEM MB AU17 gg’mﬁ g} SB_DM[0]
% | D
] e <o oq 25—t 2
[—VEm VB AD Awiz | SB-MADBI SB DO g EM_MB DATA:
L/ MEM_MB_AD Auts | SB-MALe] SB_Dal2l 7 EM_MB DATA:
% MEM_MB_AD aT17 | SB-MA[7] SB_DQ[3] r 7 EM_MB_DATA:
[—VEm VB AD avis | SB-MAEI SB_DQII7) e EM_MB DATA!
% MEM_MB_ADDI0 __AY2§ gg—mﬁ ?]0] 22—38{2 AES EM_MB_DATA
S MEN} | |
e awié | 38 AL se_pqi7 [-4Es —MENLIE DATA
= X
— it yvivs R gt MEV B Do L1
= _ x
MEM_MB 5 —avin | - o o [P aHe_—VE VB DML
e el e e
MEM MB_RAS L awo6 4 SB-CAS SB_DQIO ™) ke EM_MB_DATAL0
A SB_RAS* SB_DQ[10] j-AKS VM DATA
MEM_MB_BANKO SB_DQ[LL] =\ c6 EM_MB_DATA.
MEM MB_BANKL SB_BA[0] SB_DQ[12] I~ o4 EM _MB DATA
MEM MB_BANK2 23*22{2 gg—gg 2 AL EM_MB_DATA
| oo JPakz EM_MB_DATAL5
s s s oo e
MEM MB _CS L2 ayosq SB-CS[L* SB_DQS[2]* MEM_MB_DM2
MEM_MB_CS L3 _avooq SB-CSE2I" SB_DME2]

SB_CS[3[* ALG EM MB DATA16
wEm B ckE0 aws | g ceg) Sg—gg 1‘73 ANS EM_MB _DATA17
MEN B ~CHEZ i | SB-CKEW) 8500081 48— Vew-vie DaTalo
MEM MB CKES _Ava § op~ckef) SB_DQ[20 :kfa Em mg ;ﬁ ﬁ T
MEM MB ODT0 Atz ¥ oo oprro Sp-DA EM_MB_DATA22
MEM _MB _ODT1 _AU29 SBODT| 1} SBiDg 53] |-ARS EM_MB _DATA23
MEM_MB_ODT2 _ava7 | SB-

= SB_ODT[2]
MEM _MB ODT3 _AU2; SB_ODT[3] SSBBDEZ:%S[%] mgm mg B g E; §
s o FATZ MEM_MB_DM3
AT6 EM MB
MEM _MB_CLK HOAR17 SB_DQ[24] =\ n7 EM _MB,
MEM MB_CLK L SB_CKI0] SB_DQI[25] =/ pg EM_MB
MEM MB CLK HI aT15 ] SB-CKIOF SB_DQI26] ™) Mg EM MB
MEM MB_CLK L SB_CK[1 SB_DQI27] ™\ \g EM _MB
MEM _MB_CLK H2an17§ SB-CKILI SB_DQ[28] I~/ pe EM_MB DAT
MEM MBE_CLK L SeoKial a] Y EM_MB
MEM _MB _CLK H3AR19 SBicK{3 SBiDg 31 |FATS EM_MB
MEMLME CLL SB_CK[3]* - MEM_MB_DQS H4
SB_DQS[4] MEM MB_DQS L4
SB_DQS[4] MEM_MB_DM4,

SB_CS[4]* SB_DM[4]

SB_CS[5]*

- AN EM _MB DATA32

SB_Cslel SB_DQIS2I ) p) EM_MB_DATA33

SB_CS[7]* SB_DQ[33 eV VB DATAST

SB_ DRI ™) Rog EM_MB_DATA35
SB_DQISSIAT) EM_MB_DATA36
SB_DQ[36] I~ pon EM_MB_DATA37
23*38 g; AP25 EM_MB_DATA38
S8 Do) faT2e EM_MB_DATA39
MEM MB DQS HS5
st ooy s RE R
| = ouid MEM _MB_DM5
AR12 AT32 EM _MB_DATA40
SB_ECC_CB[0] SB_DQJ40] j-ATE2 VB DATAY
ATL3 4 SpFcC_CB[Y) s8_DQ[41] [-APL VB DATAL
AN1S § SpFCC_CB[2) $B_DQ[42] [-aR32 N Mo DATAS
AP144 5p"FCC_CB[3) SB_DQ[43] |-Al NV DATAY
AMI2 4 sp ECC_CB[4] SB_DQIA4] = oo EM_MB_DATA45
AN12 § sp"FCC_CRI5) s8_DQ[4s] [-AR3L N M DATAT—
AN14 4 sp"FCC_CBIf) sB_DQ46] |42 ENVVEBATAT
AP13 4 SpECC_CB[7] SB_DQ[47 .
MEM _MB_DQS H6
SSBBB%QSS[SJ MEM _MB_DQS L6 g
= oud MEM_MB_DM6
AR3S EM MB
SB_DOUM8] 7 rag EM MB
sB_DQ[49] [-ALS ENCME
SB_DQ[50] [-ANaa NS
SB_DQISI ™ b2y EM_MB
SB’DQ[SZ AT35 EM_MB
SB_DQ[53] AL EYRYE
SB_DOISA ) pay EM MB
SB_DQ[55
MEM_MB
SB_DQS[7] VEM D
SB_DQS[7]* VEVTHE
SB_DM[7]
MEM_MB
SB_DQ[56] fHAL3E— N
SB_DQ[57] FAMIS =
SB_DQ[58] [-a128—Er 7
SB_DOISIN ™) \ag EM MB
DDR B SB_DQIBO] ¥~ \ray EM_MB
_ SB_DQ[61, EYRYE
s8_DQ[62] [-alda NS
2 OF 12 $B_DQf63

MEM_MB_DQS_H0 15,16
MEM_MB_DQS_L0 15,16
MEM_MB_DMO 15,16

MEM_MB_DQS_H1 15,16
MEM_MB_DQS_L1 15,16
MEM_MB_DM1 15,16

MEM_MB_DQS_H2 15,16
MEM_MB_DQS_L2 15,16
MEM_MB_DM2 15,16

MEM_MB_DQS_H3 15,16
MEM MB_DQS_L3 15,16
MEM_MB_DM3 15,16

MEM_MB_DQS_H4 15,16
MEM_MB_DQS_L4 15,16
MEM_MB_DM4 15,16

MEM_MB_DQS_H5 15,16
MEM MB_DQS_LS 15,16
MEM_MB_DMS5 15,16

MEM_MB_DQS_H6 15,16
MEM_MB_DQS_L6 15,16
MEM_MB_DM6 15,16

MEM_MB_DQS_H7 15,16
MEM_MB_DQS_L7 15,16
MEM_MB_DM7 15,16

MICRO-STAR INT'L CO.LTD

MS-7613

Size
Custom

Document Description
CPU-Memory CH-B

Rev
10

[Date: Tuesday, July 21, 2009

[Sheet 8

of

53




cPUIC
CPU1D
EXP_A RXP 0 S»————C9 { peg pyjo] PEG_TX[0] |FCL———————————————EXP_A TXP_0 28
S PEG_TX[0]* PRL—————————————S%EXP_A_TXN 0 28 DI FSYNGO VvbDIo FDI TXO0
_ F
PEG_TX[1] FEL——————————————3EXP_ A TXP_1 28 21 FDI_FSYNCO ;;mz% FDI_FSYNC[0] FDI_TX[0] Hg EBrTOR FDI_TX0 21
PEG_TX[1 pE&—— — EQE‘Q‘KQ‘% gg 21 FDI_LSYNCO FDI_LSYNC[0] FDLTX[0]" P2 EBITY EBHQ# 51
'es <
PEG_TX([2] _A_TXP_ FDI_TX[1] 5 _
PEG_TX[2]* PER—————————— SSEXP_A TXN 2 28 DISPLAY e xup I’J; :g é" FDI_TX1# 21
'\]a 00 0«
PEG_TX[3] EXP_A_TXP_3 28 FDI_TX[2] EBrToT FDI_TX2 21
PEG (3 PR (BXP A TN 20 LINK  eor e pl—55 FOIDCH 21
e <
PEG_TX[4] AR FDI_FSYNC1 FOLTX[3] [y FDI_TX3# =
A_RXN_ —————BAd peG RX[4]* PEG_TX[4]F PO —————— SSEXP A TXN_4 28 21 FDI_FSYNC1 g EBITSYNCT FDI_FSYNC[1] FDI_TX[3]* FDI_TX3# 21
- Baf Ha 0000 <
EXP_A_RXP_5 PEG_RX[5] PEG_TX[5] EXP_A_TXP_ 5 28 21 FDI_LSYNC1 FDI_LSYNC[1] w Fol TX4
EXP_A_RXN 5 55— C4d peg R[5} PEG_TX[5]* PH3——————————————SSEXP_A_TXN 5 28 FOI_TX[4] [ A2 EOrTYAT FDI_TX4 21
— C3| I — *
EXP_A_RXP_6 PEG_RX[6] PEG_TX[6] EXP_A_TXP_6 28 FDI_TX[4]* P orT3e FDI_TX4# 21
EXP_A RXN 6 SH————— D33 pEG RX[6]* PEG_TX[6] PEGL—————————————SHEXP_A TXN_6 28 FDI_TX[5] [B8 FOrTaT FDI_TX5 21
- p2f e 00«
EXP_A_RXP_7 PEG_RX[7] [0} PEG_TX[7] EXP_A_TXP_7 28 FDI TX[5)* PRZ T FDI_TX5# 21
EXP_ARXN 7 S5 F2d ppG RX[7]* Il PEG_TX[7} PR———————————%EXP A TXN 7 28 DI INT FDI_TX[6] [C4 EBrTeE FDI_TX6 21
- B 'ka 0«
EXP_A_RXP_8 PEG_RX[8] o PEG_TX[8] EXP_A_TXP_8 28 21 FDI_INT D>———AC2 | epy T FDLTX[6]" PLa BT FDI_TX6# 21
EXP_A_RXN_8 5>———— Fld peg RX[8] PEG_TX[8]* PKd———————————— SSEXP_A TXN 8 28 FOL_TX[7] [8 FOrTOE FDI_TX7 21
- G3f e
EXP_A_RXP_9 PEG_RX[9] PEG_TX[9] EXP_A_TXP 9 28 40F 12 FDLTX[7]* FDI_TX7# 21
EXP_ARXN 9 S G2d peg Rx[9]* PEG_TX[9]* Pli—————————— SSEXP_A_TXN_9 28
- a1 e 0«
28 EXP_A_RXP_10 PEG_RX[10] PEG_TX[10] EXP_A_TXP_10 28
28 EXP_A_RXN_10 o5>————H1d peG RX[10 PEG_TX[10}* PL———————————————55EXP_A_TXN_10 28
S 'ma 0 0«
28 EXP_A_RXP_11 PEG_RX[11] PEG_TX[11] EXP_A_TXP_11 28
28 EXP_A RXN_11 5029 pEG RX([11]* PEG TX[11} pMd—— MEXP A TXN_11 28
- nf ke <
28 EXP_A_RXP_12 PEG_RX[12] PEG_TX[12] EXP_A_TXP_12 28
28 EXP_ARXN 12 55— Kld peg Rx[12)* PEG_TX[12] PRL——————————3EXP_A TXN_12 28
- 12 'ne <
28 EXP_A_RXP_13 PEG_RX([13] PEG_TX[13] EXP_A_TXP_13 28
28 EXP_A_RXN_13 —ls3c PEG_RX[13]* PEG_TX[13]* oﬂi— EXP_A_TXN_13 28
28 EXP_A_RXP_14 PEG_RX[14] PEG_TX[14] EXP_A_TXP_14 28
28 EXP_A RXN_ 14 5> P4q peg Ry[14] PEG_TX[14) P8 SSEXP A TXN_14 28
S 'ms
28 EXP_A_RXP_15 PEG_RE[15] PEG_TX[15] EXP_A_TXP_15 28
28 EXP_A_RXN_15 p>——————T4d pEG_RX[15] PEG_TX[15)* [PRE——————————————55EXP_A_TXN_15 28
19 DMI_RX0 g Eig# ‘:{1 DMI_RX[0] DMI_TX[O] 'M11 3”: ig# DMI_TX0 19
19 DMI_RX0# BMIRXT L] DMI_RX(0]" omi_TX[o] P B DMI_TXO0# 19
19 DMI_RX1 DM R A LT | DMI_RX[1] owi_Tx(1] [ e DMI_TX1 19
19 DMI_RX1# DM RX2 (7 DMIRX[1]* - DMI_TX[1]* Py ¢ DM TX DMI_TX1# 19
19 DMI_RX2 BV X7 | DMIZRX[2] = DMI_TX[2] [ BNTGT DMI_TX2 19
19 DMI_RX2# DM RXs pad] DMI_RX[2]" 2 omi_TX[2)* PEL B DMI_TX24# 19
19 DMI_RX3 SNTRYGE DMI_RX[3] owil_Tx[3] |82 BMTGT DMI_TX3 19
19 DMI_RX3# = W2d pMI_RX[3]* DMI_TX[3]* DMI_TX3# 19
o - - - - - - T T
PEG_ICOMPI |-RLL GRCOMP_R222, ,49.9/4/1 |
PEG_ICOMPO :
PEG_RCOMPO
PEG_RBIAS [-Al1— Shelne I
| |
| R215 !
3 OF 12 I 750/4/1 :
|
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MICRO-STAR INT'L CO.,LTD
MS-7613
Size Document Description Rev
Custom CPU-PEG/DMI 10
[Date: Tuesday, July 21, 2009 [Sheet 9 of 53
5 I 4 I 3 I 2 1




veep veep CPU_VTT GPU_CORE CPU_VTT cPU_VTT
o CPU1F o o [o] [e] [e)
cruiG
CPU
A2 H26 CcPUIH
a2a | VSC powER VCC AAz3 CPU cPUll
a26 | VCC VeC Mg aaza | 1191 pPOWER Al4 T6
A28 yce vee (-H2e b VTT 02 AL yaxG_o1 viT_e1 [ 10
A2 ycc vee (-Ha 243 y11703 ALS yaxG_02 viT62 I L0 V77 67
vee vee (-H2 AAZE vTT 04 AL vAXG 03 V1T 63 |2 MI0 v77768
A% yce vee AT vTT 05 Al8{vaxGoa VT 64 UL ven AR
A% yce vee (His—— ARS8 \TT 06 B4 vaAXG_05 VTT 65 [N M3 V1170
A38 yce neTr vce VIT 07 VAXG_06 VT 66 VIT 71
vee vee (-Had VTT 08 B1Z vaxG_07 B8 viT 72
 —rn vee (40 | e—re AL B18 vaxG_os L viT 73
8261 vee vee 8 AC36 vTT10 VAXG_09 PA T 74
B28{ vce vee (-8 ACST 11711 €151 vaxG_10 2 v11 75
B29f vee vee (2L AC3 1 V1T 12 Sl vaxG_11 2 vTT 76
Bl vee vee (122 AC39 | \T1 713 Cl8 vaxG 12 S8 VT 77
B2 vee vce ACA0 \TT 714 C201 vaxG 13 S AR
vee vee (28— 2033\ 15 211 yaxG_14 VT 79
—n vee (122 VTT 16 Bl yaxG_15
B27 vee vee |28 | —e ALY D15 vaxG_16
8381 vee vee (-0 AD36 yT1 718 DI yaxG_17
vee vee VTT 19 VAXG_18
C24 J3. AD38 = D20 —
€241 vee vee a3 AD3B 1T 20 D201 yaxG_19 vce_DDR
€254 vee vee (134 ARS8 \ 11721 D21 vaXG_20 °
C211 vee vee (-2 AD40 17722 El4 vaxG_21
C30 vee vee 139 AE34 viT 23 E17 VAXG_22 AJll
€301 vee vee (132 AE34 vrT 24 EL vaxG 23 AL voDg 01
S vee vee (-4 AR v1725 E18{ vaxG_24 A2 vpDQ 02
£ vee vee (T AB40 \T1726 E20| vaXG_25 ALS yDDQ 03
C34 vee vee (18 AR V1T 07 EL4 vaxG 26 ATL0 vDDQ 04
C361vee vee (K20 AG33 1 v17728 EL5 vaxc_27 ATIE yoDQ 05
G311 vee vee (k2L AL v17 29 ELZ vaxc_28 AT21 \DDQ 06
€391 vee vce 32 VT 30 E18 vaxG 29 AL vbpQ o7
£404 vce_NeTk vee (K24 Vo AL EL9 vaxc_30 A2 vbDQ 08
B2 yce cc [ VTT 32 Gl vaxG_31 AVI8 vDDQ 09
D24 yce vee K2z 85 v G151 vaxG_32 A1 DD 10
D26 vce vee (K22 V36 11734 Gl vaxG_33 VDDQ_11
27 yce vee (K30 VA1 11735 G181 yaxG_34 | e—n N BT
D28 ycc vee (K32 V28 \T1 36 H14 yaxG 35 AV28- \DDQ_13
D301 vee vee (K v AL H1S vaxG 36 A3 vDDQ 14
R824 yce vee (a5 V40 \TT 38 A7 vaxG_37 AYLL voDQ_15
vee vee (-Kao L V1T 39 L4 vaxG_38 AY141 voDQ_16
+——D38 1 vee vee [ L34 vTT40 15 vaxG_39 Az YOPQ17 by
vee vee (a2 L V1T a1 2181 vaxG_40 VDDQ_18
¢——D3B fyce vee VIT 42 VAXG_41 L AY26 | yppQ 19
S s vee i | v e Ve PR
E23 1 ycc vce |L2§ AL \/T7745 Ha vaxcaa 9 OF 12
+——=E21vee vee (-H22 - AL25 1 v117a6 L8 vaxG_as
£264 vee vee VIT 47 16 vaxG 46
281 vce vee AL29 77728 ML vaxG_a7
22 fvce vee (H28——9 AK20 | 11749 MIS | vaxG_a8
E22 | Vcc vee [ VITar Ve
E34 1 ycc vce Iin AAL(Z‘; VIT 52 CPU
+——=E31vee vee VTT 53 POWER
vee vee (H——9 A v
¢—E38fyce vee VTT 55
E40 138 AJ19 o
vee vee VTT 56
E21{ ycc vee 4L AK19 1 \77757
E22 1 e vee [z ACS 7T 58 8 OF 12
F24 M19 -
vee vee (s aip
+——E25 vee vee [zt VTT_60
vee vee (422
— e —
Eal veS ves M27 vcel 8
i Ve veg s
E37 { ycc vce m?é 7;;3 VCCPLL_O1
+—E2fvee vee (36 AE8 yCCPLL 02
E40 1 vee vce VCCPLL 03
vee vee
G21 M40
G211 vce vee (-
8231 vce vee
G26 xgg xgg N36 7 OF 12
G27 N38
8211 vce vee (-8
G291 vce vee [haa
G301 vee vee (B33
G321 vee vee
G323 vee vee [ ——9
G351 vee vee (B3
G361 vee vee (B3t
G381 vee vee (-B38
G238 vce vee (£32
H18J yce vee (240
vee vee
H22 R34
H22 vee vee B34
vee vee (B35
L H25 1 yce vee (-Ra6
vee B3z
vee
IR39 4
vee
vCe R40
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cPULY cPULL
CPUIK
A16 AP35 ! |
vss vss
A2 vss vss [-ABa 2 vss vss A2 ! MOW WW18 !
A28 AP4 G1 W34 |
vss vss vss vss I
A3 155 vss |HABZ G16 | yss vss I
|
A37 1 55 vss [AB2 G19 | 55 vss [HAs36 o -
|
Ao vss vss 48 a2 vss vSs [ ! | R293, , 0/4 | _DIMM VREFA |
~AB3 vss vss [FAR20 G251 yss  cec_TP_NCTF B3 | 134,17 VREF_DQ_A 22 , Rooe 0/ T DIMM VREFB | Aia| SA_DIMM_VREFDQ
vss vss ¢——————— G281 ysg ves | E8 o | 15,1617 VREF_DQ_B % | 33| SB_DIMM_VREFDQ
AB34{ \/55 vss [-ABa0 G3L] yss vss L I !
AB35 AR40. ! _ _ _close to DIWM _ | |
vss vss vss
AB36 | \og ves [ari2 Gaz | Vs I |
AB AT14 e | NOTE:R293,R299STUFFED, IF DDR3 DINM VREFDQ OPTION 2 UNSTUFFED. 12|
vss vss vss | RSVD
AB38 | \/55 vss [FALLE G40 /55 ! s | —AD2 Rsvp
q ves ves |-AL2 Ga | oo  FOLLOW DDR3 DIMM VREFDQ Platform Design | AE2 | pdup
AB40 ] /55 vss [-AI24 HIL S vss | Guide Change Option 3 | AH40 4 psyp
AB6 AT27 H1
ABS vss vss 13 vss | e
vss vss vss | .
ACL | 22 vas |-AT34 H18 | 32 | WW18 MOW say these resistor must be stuffed I
ADS vss vss [FALEL 2 vss = , for Lynnfield QS in order to use on-die VREF. !
vss vss vss - I
AE3 | yoa vas [-AT8 H24 | oo I _________ .
AE. AU3; H27
vss vss vss
AE7 AU36 H30
vss vss vss
AF1 AU6 H33
vss vss vss
AF40 AUT7 H36
vss vss vss
p SR AV. 1139 | amia
vss Vss Vss RSVD
AG34 AV3l HE _Am13
vss vss vss RSVD
AG36 | ys5 vss [FAv34 HE {5 RSVD |-AKIS
AG AV J1
A6 vss vss [-Ava 131 vss RSVD [FAKIE
vss vss vss NC/SPARE
q AHI3 ) vss vss A6 120 vss RSVD |-AM25
vss vss vss RSVD [HALZL 12 OF 12
AH5 AY7 126 I_AM30
vss vss vss RSVD
AL yss vss |16 1291 yss RSVD |-AK22
Al2 | 55 vss [HB24 132 { vss RSVD [-AK28
All4 R27 135 I_AM29
vss vss vss RSVD
A6 B30 13 _Am28
vss vss vss RSVD
A8 | /55 vss |-B33 41 vss RSVD |HAL2ZZ.
AJ20 B36 J7
vss vss vss RSVD [-AK2L
A22 B 19 " AM26
vss vss vss RSVD
Al24 | /55 vss |2 K111 vss RSVD |-AM2Z
ALZ6 | /55 vss [FC18 K13 1 vss RSVD [-AL2E
AJ28 C16 K19
vss vss vss RSVD [FAK26
A30 | Vg ves [c1e K2 | Vos
AI33 | 55 vss [-622 K22 1 vss RSVD [-AK25
Al34 C26
vss vss K& 1 yss RSVD [FANLL
AlL0 | /55 vss |- vss
Al6 | yss vss |-&32 K3l | yss RsvD -2
Al9 S K34
vss vss |85 —— vss RsvD [FM12-
AK10 C38 K37
vss vss vss
AKLZ | 55 vss |-&5 K40 | 55 RSVD |-AM21
AK36 ] 55 vss [H210 K5 fvss RSVD [-AM20
AK4 D12 K6 _AM19
vss vss vss RSVD
AKS | yss vss |23 L13 1 yss RSVD |-AM1E
AKS8 D16 L1 139 R141, 0/4 I
vss vss vss vss I
Al1l VSS VSS D19 121 VSS
Al13 D22 124
AL vss vss 24 vss RSVD [FAL1E.
vss vss [R5 —— ¢ vss RSVD [FAKIE
ALL9  yss vss [H2 1301 yss
Al 22 D31 L3
vss vss vss RSVD [-AM1S
p S YPTH = ves |-D34 136 | yas RevD |-AM16
AL28 | yss vss [HR37 139 { vss RSVD [FALLS
AlL3 D4 L4
vss vss vss RSVD [FALL4
AL31 D40 L9
vss vss vss
AL3A | /55 vss [H22 M3 1 yss RSVD [FALLL
Al 38 D6 M18
vss vss vss RSVD [-AMIZ
Al D8 M2 " AK14
vss vss vss RSVD
AML {55 vss |-E13 M20 | /55 RSVD |HAKIZ
AM40 E16 M2.
vss vss vss RSVD [FALLZ.
AMS. E19 M26
vss vss vss RSVD [FAKIZ
AM9 E21 M29
AN13 VSS vSs E24 M32 vSs
vss vss vss
AN20 E27 4
vss vss p——M35 ]y
AN22 E3 M38
A2 vss vss [FEL 138 1 vss
vss vss vss RSVD_NCTF [FAY3-
AN28 E. M6 -
vss Vss Vss
AN31 E36 M
ANSL vss vss a7 vss
| E39 4
MIZ6 1 vss vss | -E2 N34 vss RSVD_NCTF [-€2—
ANa vss vss (4 87 vss RSVD_NCTF 24—
AN vss vss [-ELL a vss RSVD_NCTF
vss vss vss RSVD_NCTF
AP1S ] yss vss [-EL6 B2 { vss RSVD_NCTF [FAVA—
AP16 = E— P5 - | Awo_
AP16 vss vss [FE2- b B8] vss RSVD_NCTF
AP vss vss B4 vss RSVD_NCTF
VSs vss [E23——¢ vSS RSVD_NCTF [FAU4Q
AP24 F26 [ T36 -~
vss vss [-E28 vss
AP261 vss vss [E22 vss RSVD_NCTF 24—
vss vss ¢T38 1yss RSVD_NCTF [-B3—
AP29 E35 [ T5 a
AP29 vss vss [£2 B vss
vss vss Y8 vss
vss
10 OF 12 GND
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+CPU VCCP-Decoupling

Fo m oo +CPU_GFX Decoupling
I vcep ‘ veep
|
| |
| 22uF/6.3V/X5R/I0805  22uF/6.3V/X5R/0805  22uF/6.3V/XSR/0805 !
‘ ‘ i ) ) ) ) | 22UF/6.3VIX5RI0805 GPUE)CORE MOW WW16
| Lo Lom Low Lom Londas 4 |
|
: C174 c171 Cl144 c131 C133 == C167 C145 | T T T T T T T T T 7
‘ X_22uF/6.3VIX5R/0805 | C542 C545 C548 | .
I I I T
\
! = = = = = = = : : cis4 || cise, | ci85 c192 ! C551
| = = = 1 !
| X_22uF/6.3VIX5RI0805 22uF/6.3V/X5R/0805  X_22uF/6.3V/X5R/0805 ! ! | g V] ox X >
| : 22UF/6.3VIXSR/0805  X_22uF/6.3V/X5R/0805 | = N |+ % = N = B = N
| ! 5 | 5 Tl T
! | veep | s |7 3 & 2
| o ‘ 4 4 & @
! 22uF/6.3V/IX5RI0805  X_22uF/6.3V/XSRI0805  22uF/6.3V/X5R/0805 | | < < S S
! ‘ ‘ ‘ ‘ ‘ ‘ \ g ) 2 $ | Y
‘ ! g 8 g | g
! | —l_ O o o ! o
| C166 c142 c179 C132 c143 C176 C165 C541 C549 C547 C544 ! = 7 a o a
| 22UF/6.3V/X5R/0805 ! ~ « « ~ I CPU SOCKET CAVITY CAPS |
! — — — — — — — ‘ L P Ly Ly L P e !
| = = = = = = = ! T T T B T
| | > S < =
‘ X_22UF/6.3VIXSR/0805  22uF/6.3V/X5R/0805 X_22UF/6.3V/X5R/0805 | @ 5 5 @
| ! & < kS &
| bl X X b
| S g g =
| X_22uF/6.3VIX5RI0805 X_22uF/6.3V/X5R/0805 ! ] S 2 &
| | & 2 8 &
|
| €155 =& C175 = C168 | e | e
‘ | = = = =
|
| = = = veep .
| - - - [ o +CPU_VTT Decoupling
|
|
| 22uF/6.3VIX5R/0805 ! CPUE)VTT
|
|
| e _______
: | co6 c90 cos €100 | |
| PLACE ALL 0805 CAPS INSIDE CPU SOCKET CAVITY | ~ « o « | ;
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ~N I N )
! F5 = § T 5 = N : c194 c189 | c130 | c1e4 c128 Cc193 | c181 | C146 c1ss‘$ C538
> S > S
w puj w puy | N N N N N N b3 < x X
¢ 2 g z &8 LB LB LEF LB LB L L 15 =y
X 2 % 2 To TR TR To T 5 T5 T8 FR TR TN
x X x X ! o o b o o o S S S S
3 2 S 2 I b 2 2 b 2 g > & S | >
. y 2 s < < s < S o o 4 o
+1.5V_DDR3-Decoupling s 8 & 8 b g |3 |3 3 g | s | s |§! s
E 8 g |2 12 (2 |2 |£ /35 |3 |3; 3
! 3 3 ] 3 3 3 2 2 2 2
VCC_DDR SRR Rt ® 8188 g
vcCl 8 o a a a a
CPU SOCKET CAVITY CAPS
c191
1uF/6.3V/X5R/4 c177 = =+ cis3
= 22uF/6.3V/X5R/0805 22UF/6.3VIX5R/0805
CPU SOCKET CAVITY CAPS
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vec por VCC3 VIT_DDR
7,14 MEM_MA_DATA[63..0] > MEM A DATAIS.0 V(T.)LDDR
vees c55 0.1u/16V/Y/4
EEREREEERREEREEREELEERE
DIMM2 MENNNRYY9Eaag y 1
0000000000000 QQ0QQQAQRQRA O FE ZESQHN®S ]
MEI A_DATAI [ajayayayayayayayayayayayaya) g = =S wwuw
MEM MA DATA pgp £588559855858598558858¢8 § 55 _3bhguiliiii ap |88 MEM MA ADD < MEM_MA_ADD[15..0] 7,14
MEM MA DATAZ 4| DQ! ] S lorree 5 [im MEM MA ADD _MA_/ ;
9 a
MEM_MA DATA3 1g | D@2 > e A2 L N MA DD
MEM MA DATA4 12 | D@3 g A3 EM_MA_ADI
DQ4 e 59 D ca7 c48
MEM _MA DATA5 123 A4 ["os ™ MEM MA _ADD + =
MEN_MA DATAG 125 | P32 AS 776 MEM_MA_ADD T 7
A6
WEM WA DATA7 129 | D36 56 _MEM MA _ADD 0.1uf/16V/Y5V/4 4.7uf/10VIXSR/8
MEM_MA DATA8 ] AT EM_MA_ADD
MEM MA DATA9 13 | PQ8 A8 "0 MEM MA _ADD!
MEM_MA DATA10 15 | PQ9 A9 [ —FEMA ADD
MEM MA DATAL11g | DQ10 ALO/AP [~2c™VEM MA ADD
MEM_MA DATA1231 | DQM1 ALL [0 MEM MA ADD
MEM_MA DATA133, | DQ12 AL2 [ 0eMEM _MA_ADD
MEM MA DATA1437 | D13 A13 EM_MA ADD
MEM_MA DATA1f3g | DQ14 AL [ A ADDLS T
MEM_MA DATA16 21 ggig A5 [
MEM MA DATAL7 9 _=
MEM_MA DATA18 o7 | DQ17 cBo 32— =
MEM_MA DATALS 2g | DQ18 cB1 [ SMBCLK DDR __R93 , . 33R0402
MEM VA DATAZ Dol ca2 8 14,1516 SMBCLK DDR »p——WBCLC DDR RIS L\NSSROR ((smBCLK 17,18,23,28,20,30,49
MEM MA DATA2H141 48
MEM _MA DATA22 45 ggg; ggg |58 14,1516 SMBDATA_DDR SMBDATA DDR RS0 33R0402 SMBDATA 17,18,23,28,29,30,49
MEM_MA DATA23 4 %
MEM_MA DATA24 g | DQ23 C6 |84
MEM_MA DATA253; | DQ24 ce7 [HHB5x
MEM MA DATA26 35 | PQ25 5 EM MA
MEM MA DATA27 37 | DQ26 DQSO Ermey MEM_MA_DQS_HO 7,14
ME| A DATA2849 DQ27 DQso# & MEM_MA_DQS_LO 7,14
MEM_MA DATA2959 | DR28 pQs1 [HE EM VA MEM_MA_DQS_H1 7.14
MEM MA DATA3Gog | D929 DoS1# |2 — MEM_MA_DQS_L1 7,14
Place close to DIMM1 MEM _MA DATA3n56 | D930 DQS2 [-2= EM MA MEM_MA_DQS_H2 7,14
MEM MA DATA32g1 | PQ31 DQS2# MEM_MA_DQS_L2 7,14
VCC_DDR VEM MA DATA33 ag | DQ82 DQs3 [-34 — MEM_MA_DQS_H3 7,14
[} MEM MA DATA34 g7 | D33 DQS3# 33 E ﬁ MEM_MA_DQS_L3 7,14
| cus C1u6.3Y0402-RH MEM MA DATA35gg | DQ34 DQs4 (Hi——Er MEM_MA_DQS_H4 7,14
1 MEM_MA DATA36qq | PR35 DQsax |84 EYRITY MEM_MA_DQS_L4 7,14
4 C173 4 Clu6.3Y0402-RH | MEM_MA DATA3pq1 | DR36 DQS5 o+ EM VA MEM_MA_DQS_H5 7,14
MEM _MA DATA3®qg | PR37 DOS5# [ EMMA MEM_MA_DQS_L5 7,14
ci88 C1u6.3Y0402-RH | MEM_MA DATA3%q7 | DQ38 DQS6 [— o5 EM MA MEM_MA_DQS_H6 7,14
L — MEM MA DATA40 9 | DR39 DQSs# 102 Ermey MEM_MA_DQS_L6 7,14
Cls4 4 Cl1u6.3Y0402-RH | MEM MA DATA41g | DQ40 DQS7 (79 EM VA MEM_MA_DQS_H7 7,14
MEM MA DATA42gg | DQ41 DQST7# MEM_MA_DQS_L7 7,14
= MEM_MA_DATA43 g7 | DQ42 DQss [43—x
MEM _MA DATA4%09 ggﬁ DDR3 DQS8H# [-42—x
MEM MA DATA4510
MEM A DATA415 | D945 DMO/DQs9 [H25—MEM MADMO ¢ \iem_ma_DMO 7,14
MEM _MA DATA4p1g | DQ46 NCIDQSO# 128X eyt va o
MEM MA DATA46 99 | DQ47 DM1/DQs10 (134 = MR DML MEM_MA DM1 7,14
Place close to DIMML with DIMM2 MEM WA DATAZ900 | D345 NC/DOS107 38w wa b
MEM_MA DATA5Q (5 | DQ49 pmz/pQs11 43— MEM VA DVE (' MEM_MA_DM2 7,14
VCC_DDR MEM_MA DATA5%0g | D930 NCIDOS11# [F2C ey wia pus
MEM MA DATA5z1g | D952 DM3/DQs12 (82— MEML MA DS MEM_MA DM3 7,14
C1u6.3Y0402-RH MEM _MA DATA531g | PQ52 NC/DQS12# 133 e a Dwa
L MEM VA DATAS44 | D53 pm4pQs13 203 MEM VA DME (¢ mEm_MA DM4 7,14
C1u6.3Y0402-RH | MEM MA DATA5%5 | DQ54 NCIDQS13# 204X ey wa pus
L MEM_MA_DATA5G0g | PR35 DM5/DQs14 (22— MEM MA DM (¢ MEM_MA_DMs 7,14
C1u6.3Y0402-RH | MEM_MA DATA57gg | DQ56 NCIDQS14# 223X en wia pus
MEM MA DATAS814 | D957 DM6/DQS15 (22— = MR DD MEM_MA_DM6 7,14
C1u6.3Y0402-RH | MEM_MA DATA595 | DQ%8 NCIDOS15# [222X et wia pur
MEM MA DATA6G7 | DR59 DM7/DQs16 [-230—MEM MA DM7___ (¢ vEm_mA_DM7 7,14
L MEM MA DATAGHoS ngg NC/DQS16# [231-x
MEM MA DATA6233 pmepQs17 e —m80o— )
MEM_MA_DATA6334 3825 NC/DQS17# 162
5 opro (3 e MEM_MA_ODTO 7
2 vss opt1 £ EYRYINGTey MEM_MA_ODT1 7
3 vss ceo (30 M A CRELT——SS MEM_MA CKEO 7
VCC_DDR & vss CKE1 [H162 VA G <G MEM MA CKE1 7
L vss csos 2 A ca TS MEM MACS 10 7
VREF CA A R181 1K/ %/4 141 vss csi# (18 M A EaRre—SSMEM_MACS L1 7
1 vss BA0 L VA BANKE <G MEM_MA BANKO 7,14
201 vss BAL = MEM_MA_BANK1 7,14
c1a7 R180 26 VS8 BA2 52 A BANKZ _ 22 MEM MA BANK2 7,14 VveC bDR
22u/6.3VIYI4 9 1KI1%/4 29 | voe MEM MA WE L
> WE# MEM_MA_WE_L 7,14
vss RAS# MEM MA RAS L 22 MEM_MA_RAS_L 7,14 R214
| 35| MEM _MA CAS L _MARAS L 7,
= = Vss CAS# MEM_MA_CAS_L 7,14 X_150R/2
ves REcAS# ["16a__DDR3 DRAVRSTE | MA_CAS | o
o vss DR3_DRAMRST# 7,14,15,16
42 184 EM _MA CLK_HO
VCC_DDR 47 xgg CKO EM MA GLK Lo SSMEM_MA_CLK_Ho 7
" CKo# (L8 AR TS MEM_MA_CLK L0 7
VREF DQ A R289 1K/1%/4 0 vss ckanu) (-8 VA ek <O MEM _MA CLK H1 7
J- 86 xg'g CK1#(NU) — MEM_MA_CLK_L1 7
9
ca46 R288 caza 0| VS8 VREFDQ [F——/REE-20A g; VREF_DQ_A 114,17
0.1U/16V/Y/4 1K/%/4 X_2.2u/6 o5 | V33 VREFCA I3 SWBCLK DR VREF_CA A 14
98 yss SCL | 238 SMBDATA DDR
= = = 104 ngmwmwmmwmwmmwmwmmwmwmmwmwmmwmwmmwmwmssgg:Lugq_ C138 T C254
DADNDNDNDDDDD ww
0202200000000 L0L0L000LLLLLYLLLLLL0LYEES 1 0-Lw/16VIY/4 I 0-Lurevivi4 CROS
- L L MICRO-STAR INT'L CO.,L
EERERRRREREEEREEFERERERREE REIRRR R REE R it - 2L TD
9999999999943 9999999999499NYJ{GIL8 8
5= DIMM1(CHANNEL-A) MS-7613
L ADDRESS = 0:0 [SA1:SAQ] Size Document Description Rev
N13-2400921-F02 (Blue) Custom Channel A DDR 111 DIMM 1 10
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4
VCC_DDR
L VCC3 VTT_DDR VTT_DDR
7,13 MEM_MA_DATA[63..0] < MEV MA DATAGS.0
dedaoddal o< —
DIMMlEﬁ’EE& 3NN E89939Y JﬁTgﬁTqing
[a)ajajalajaYalajaNalajalajalalafalalaNalala) o FE ZESQodNms
\_ME| [ajaya) =
ME ﬁgﬁ ﬁo Z 382 £895985588588888895888¢ % 55 g'gﬁzﬁﬁﬁﬁ A0 1:1 E ﬁﬁggn /—<<MEM MA_ADD[15.0] 7,13
= [T TR TS
N 10 R = s
N__MEM MA DATA4 15, | PR3 e P e T T
N_MEM_MA DATA5 103 | PQ4 z A4 22 ‘
N__MEM_MA DATAG 105 | PQ° A5 |-58__MEM_MA ADD: 0.1uf/16V/Y5V/4 4.7uf/10V/X5R/8
6 178 MEM MA ADD!
\__MEM WA DATA7129 | 739 A6 [T5g MEM WA ADD?
N MEM MA DATA8 12 | PQ7 A7 EM_MA _ADD!
N"_MEM MA DATA9 13 | PQ8 A8 LA -50
[N_MEM A DATAL01a | P90 A9 8 A ADD10
N_VEM MA DATA111g | DQ10 AL0/AP [H—FEN D
N__MEM_MA DATA1%3; | DRI ALl 28— A e
\_VEM MA DATAI33, | D912 Az FA—FE L
N_MEM MA DATA1437 | D13 AL [H196MEM MA ADD
N__MEM_MA DATAlg53g | DQ14 A4 [HH2—re A e
N MEM MA DATAL6 1 | DR15 Al5 L
N__MEM MA DATAL7, | PQ16
N__MEM MA DATA18,7 | PQ17 cBo F32—x
N_MEM MA DATA19 25 | PQ18 ce1 42—
N__MEM_MA DATA2G49 | PQ19 cB2 45—
N__MEM_MA DATA2k4; | PQ20 cB3 [
N__MEM MA DATA2a45 | PQ21 cBa H88x
N VEM MA DATA2347 | DR22 cB5 89
N VEM MA DATA24 3 | D923 cB6 84
N__MEM MA DATA253; | DQ24 ce7 H85-x
N__MEM _MA DATA26 35 | DQ25 EM MA D
N_MEM_MA DATA27 DQ26 DQs0 |- EM MA D MEM_MA_DQS_HO 7,13
N__VEM MA DATA2849 | PQ%7 pQSo# [-& = MEM_MA_DQS_LO 7,13
N MEM MA DATAZ95q | DQ28 DQs1 (18 EM_MA D MEM_MA_DQS_H1 7.13
N__MEM_MA DATA3Qs5 | PQ29 DQS1# [42 EM WA D MEM_MA_DQS_L1 7,13
N_MEM MA DATA3%gs | D930 DQs2 (25— MEM MA D MEM_MA_DQS_H2 7,13
N__MEM MA DATA32g) | DQ31 DQS2# [24 Lt MEM_MA_DQS_L2 7,13
N__MEM MA DATA33gy | D932 DQs3 [-34 EM_MA D MEM_MA_DQS_H3 7,13
N__MEM MA DATA3457 | DQ33 DQS3# |32 EM_ VA D MEM_MA_DQS_L3 7,13
N__MEM _MA DATA35gg | D934 DQs4 B3 EM_WAD MEM_MA_DQS_H4 7,13
N_MEM VA DATA3G0q | D935 DQS4# |84 S MEM_MA_DQS L4 7,13
N__MEM MA DATA3pq; | PR36 DQss -4 EM_MA D MEM_MA_DQS_H5 7,13
N__MEM _MA DATA3&0g | P37 DQSs# 23 EM_VA D MEM_MA_DQS_L5 7,13
N MEM MA DATA3%q7 | D38 DQs6 |02 EM_MA D MEM_MA_DQS_H6 7.13
N VMEM MA DATA40 9 Bgig DQS6# 1?; E ﬁ 2 MEM_MA_DQS_L6 7,13
N_MEM MA DATA4 DQS7 = MEM_MA_DQS,
N —MEM A AT A o bQat DQQS7# e — MENFM/(085{|77 75
N_MEM MA DATA43 g7 | D42 DQsS8 43— T
\_MEN A DATAZS0 | D942 D D R3 QS 42—
N__MEM _MA DATA41q
N MEM MA DATA4G1o | D45 DMO/DQS9 |25 MEM MA DMO /ey ma Mo 7,13
N__MEM MA DATAZ1g | DQ46 NCIDQSS 28X ey a by
N__MEM _MA DATA48g9 | P47 pm1/DGs10 34— MEM MA DML ¢ vEM_MA_DM1 7,13
N_MEM MA DATA49qg | DQ48 NC/DQS10# [8335¢ |0oos
N MEM MA DATA5G05 | PQ49 DM2/DQs11 143 — = MR DV MEM_MA_DM2 7,13
N__MEM MA DATASHs | PQ80 NC/DQS1L# MEM MA DM3
N__MEM _MA DATA5215 | P51 pM3/DQs12 [H82—MEM A DM ( MEM_MA_DM3 7,13
N__MEM MA DATAS5319 | D952 NCIDOSL2# 83X ey via pwa
N__MEM_MA DATAS54p4 | PR53 DM4/DQs13 |F203—MEM VA DVE (' MEM_MA_DM4 7,13
N__MEM _MA DATASp5 | D54 NC/DQS13# [F204¢ | oo s
N VEM VA DATASGqg | DR55 DMs/DQs14 [-212—MEM VA DMS (¢ vem_ma_DMs 7,13
N__VEM MA DATA54qq | PQ%6 NCiDOS14# 238X ey wa pue
N__VEM MA DATAS5814 | PQ57 DM6/DQs15 [F22L— =M VA DU« MEM_MA_DM6 7,13
N_MEM MA DATA5915 | DQ58 NC/IDQSI5# [222- v o
N__MEM_MA DATA6G,7 | PR30 DM7/DQs16 |F230— = MR DL L MEM_MA_DM7 7,13
N_MEM_MA DATAG6bog ggg‘z NC/DQS16# 231 I
N_MEM_MA DATAG DpM8/DQs17 [t — i
N\ —TEv A BATACS 0% NC/DQS17# -2
5 opTo (195 i  MEM_MA_ODT2 7
2 vss obT1 £ MEM_MA_ODT3 7
2 vss CKEO ?gq E ﬁ ' MEM_MA_CKE2 7
B vss CKEL EYRTIS S MEM_MA_CKE3 7
vss cso# |HAB— MEM_MA CS_L2 7 —SMBCLK DDR__ .
14 | yes e 7 EM_MA O MEM MA o < SMBCLK_DDR 13,15,16
1 vss BAO [ s Q MEM MAGATIKO 77,13 —SMBDATA DDR_¢¢ s\BDATA_DDR 13,15,16
20 vss BAL ;;” B ﬁ X MEM_MA_BANK1 7,13 - i
6 322 BA2 MEM_MA_BANK2 7,13
29
2| Vuss WE# MEM_MA_WE_L 7,13
RAS# MEM_MA_RAS_L 7,13
a2 vss CAS# MEM_MA_CAS_L 7,13
G| vss RESET# DDR3_DRAMRST# 7,13,15,16
44
VSs cko HE84 EM MA CLK H2 MEM
47 vss cKop [1B5—MEM MR S 2 X MEM:m:SEE:TzZ 7
ﬁg CCKl(NU) - EM MA CLK L3 < MEM_MA_CLK_H3 7
—a3 vss K1#(NU) MEM_MA_CLK_L3 7
89 1 VREE DQ A
22| Ves VREFDQ =7 VRer Loz - g VREF_DQ_A 11,13,17
95 yss scr |18 SMBCIK DDR VREF_CA A 13
981 yss oo [2aaSMBDATA DDR
104 \\ggmwwmmwmmwwmwwrnmwmmwwmwwmmwmmwwmwwmmssgéﬁqjovcca C134 T C253
DDDNDDDDNNDDNDNDNDDNDDNDNDNDNNNDNNDNVNVYNHUW 0.1u/16V/Y/4 0.1u/16V/Y/4
>>5>3>3>3>33>3>3>3>3>3>3>3>3>3>3>3>3>3>>3>> '
2229999222853 L I MICRO-STAR INT'L CO.,LTD
Nddddddlddddddddddddaddddddddda ol aem DDEIN-240_BLACK-R = =
EEEEERRREREERREEEEEREEEEERREERERERERIE - MS-7613
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VCC_DDR VCC3 VTT_DDR
[} VTT_DDR
8,16 MEMiMBiDATA[GS.DK())_\ Q
deddaooddal o<
LR EERREEREREEEEERE J::Tgagzﬁg —
[ajajajajaYaYajajalajajajajalajalalaNalala)a) o FE ZESOoA ;s
IN\_MEM_MB_DATAO 0000000000000000000000 & &t ZL>WHHW 18 MEM_MB_AD
N—MEM MB DATA " ggg S555555555555555555555 § %2'H$5555 22 188 VEN ME /—(<MEM7M57ADD[15..0] 8,16
N__MEM_MB _DATA: 9 Tk 51 MEM MB
N_MEM MB DATA3 19 | P92 > o2 A2 150 VEM ME ca0 ca6
N_MEM MB DATA4 12, | D93 =g A3 MEM _MB =
N MEM _MB DATA5 123 BQg z A4 53 MEM _MB
N__MEM MB DATA6 128 | PQ AS T MEM _MB 0.1uf/16V/Y5V/i4 4.7Uf/10V/X5R/8
N__MEM MB DATA7 129 gg? e [ss—_mEw B
N__MEM MB _DATA!
N MEM MB_DATA: 112 DQ8 A8 }32 Uém—mg
N_MEM MB DATA10 15 | PQ° A70  MEM MB
N_MEM MB DATAIL 19 | DQ0 ALO/AP e ™ MEM MB
N__MEM MB DATAI? 131 ng o [aza _wEwue
N_MEM MB_DATA
NE e DaTALi 13| D912 AL 38—V e —
N__MEM _MB_DATAIL5 b
eV Mo DATA 1:;1?_ ggig ALS 171 MEM_MB_ADD15 =
N_MEM MB DATAL7 2 20
N MEM MB DATAL8 o7 | PQL7 CBO
N MEM MB DATALO og | DQ18 cB1 40—
N_MEM _MB DATA20 149 | PQ19 cB2 AG_XJM
N_MEM MB DATA21 141 | DQ20 CB3
N MEM MB DATA22 145 | PQ21 CB4 X
N_VMEM MB DATA23 147 | DQ%2 CB5 ‘mg*]ﬁg
N_MEM MB DATA24 _ag | DQ23 CB6 [ as
N__MEM MB DATA25 31 ngg CcB7
N_MEM MB_DATA26 Q
N~ MEM MB DATA27 36 DQ26 DQS0 EM MB DQS 4—<0 MEM_MB_DQS_H0 8,16
VeV ME DATAYE Tan| DQ27 DpQSo# -8 EM_MB_DOS L0 MEM_MB_DQS_LO 8,16
MEM MB DATA29 DQ28 DQs1 8 EM MB DQS H1 2SS MEM MB_DQS_H1 8,16
150 { po2g DQS1# 12 EM MB DOS L1 2<SMEM MB_DQS_L1 8,16
N mgm mg 32 ﬁgg 1551 0350 pos2 [25— Em mg 332 H MEM_MB_DQS_H2 8,16
N\ 156 24 1 L2
Place close to DIMM3 N WEW B DATAZ2 g1 | D331 DQS2% [aa—men e Dos Ha @K MEN-VE-08 1% §15
N_WEM MB DATASS gy | DO%2 posas |2 EM _MB_DQS L MEM MBDOS IS 816
\MEM MB DAIASS 871 pgas DQs4 (-85 EM_ME_DQS_HA MEM_MB_DQS_H4 8,16
N VEW B E B DS Ha 8,
VCC_DDR VEN ME DATAZ sap| D5 DQsas [-G4 Mo Bae QP MEM_MB DQS L4 816
ol FMEMMB?WZW— DQ36 DQS5 g“ Em mg 3—6%3—< MEM_MB_DQS_H5 8,16
| cmn C1u6.3Y0402-RH N_MEM MB DATA38 0g | D937 DQSS# [ 1= MEM_MB_DOS H MEM_MB_DQS_L5 8,16
’ [\_MEM_MB DATA39 2q7 | D338 DQS6 [ 0> VEM MB_DOS 16 9 EM-MB_DQS_H6 816
| cio C1u6.3Y0402-RH | N_MEM MB DATA40 qq | D939 DOSE# [ 15 VEM MB_DoS H7 9 MEM-MB_DQS L6 8,16
L N_MEM MB DATA41 g7 | DQ40 DQS7 72 N ME DOS 17 MEM_MB_DQS_H7 8,16
c195 C1u6.3Y0402-RH N_MEM MB DATA42 gq | DQ41 DQsS7# 73 — MEM_MB_DQS_L7 8,16
L i N_VMEM MB DATA43 g7 | DQ42 DQsS8 75
150 C1u6.3Y0402.RH | N_MEM MB DATA44 20g | D43 D D R3 DQS8#
L N_MEM MB DATA45 1q | DQ44 MEM_MB_DMO
N_MEM _MB DATA46 15 ggjg I’?‘hcll/oE/)%QSgg |25 MEM MB OWB & MEM_MB_DMo 8,16
= N_MEM MB DATA47
N —MEM Me DATALE g5 | D47 DM1/DQS10 —134—<MEM MB DML (¢ MEM_MB_DML1 8,16
o DQ48 NC/DQS10# 135
N_MEM MB_DATA4S
N —MEM MB DATASD o2 DQ49 DM2/DQS11 |43 MEM MB DMZ___ ¢ \iem MB_pM2 8,16
N_MEM MB DATA51 10 | PQ50 NC/DQS11# *_MEM MB DM3
N—MEM M5 DATAS? DQ51 DM3/DQS12 —‘-5%« MEM_MB_DMS3 8,16
DALAZ 218 | posy NC/DQS12# L33
N_MEM MB DATA53
N MEN ME DATAST 235 | DQ53 DM4/DQS13 —293—<MEM MB_DM4 MEM_MB_DM4 8,16
Place close to DIMM4 N_MEM_MB_DATA55 o5 | DQ54 NCIDOSL3# [ 294X ey e pus
N—VEM MB DATAS6 gggg i’,“é?é%%ﬁi |22 MEM HB DU5 K MEM_MB_DMS 8,16
VvcC_DDR N_MEM _MB DATA57 109 <
o} NEV VB DATAZS DQ57 DM6/DQS15 —211—<MEM MB_DME < MEM_MB_DMS 8,16
! eV EDAoe 114 posg NC/DQS15# [222-x
: N_MEM MB |
—c1%0 C1u6.5Y0402-RH MEM_MB DAIASS 115 f piysg DM7/DQS16 —BDM« MEM_MB_DM7 8,16
N_MEM _MB_DATAG60 77 2
c125 C1u6.3Y0402-RH N_MEM MB DATA61 o5 | DQ60 NC/DQS16# 231
[ | e e | N —VENM b DATAGS DQ6L pm8/bQs17 el — ———i
c114 C1u6.3Y0402-RH \__MEM MB _DATA63 34 | DQ62 NeiDQS17# (182
¢ Cu4 4 CIu63Y0402RH 4 DQ63 opTo |85 MEM MB ODTO ¢ \iem me_opTo 8
cl60 4, 22uFl. _MB_
) UF/6.3VIX5RI0805 | g vss ODT1 5(7) mgm_mg ngé MEM_MB_ODT1 8
vss CKEO - MEM_MB_CKEO 8
ca70 22uF/6.3VIX5RI0805 | ves OKEO M6a  WIEW MB CKEL MEM VB CKE? 8
! 11 193 __MEM MB CS LO
vss cso# e MEM_MB_CS_LO 8
14 6 MEM MB CS L1
vss csi# - MEM_MB_CS_L1 8
17 1 MEM_MB_BANKO
vss BAO . MEM_MB_BANKO 8,16
201 yss a1 (20 MEM MB BANKL 22yep g ANKL 816
VCC DDR 23 vss pa2 |52 MEM VB BANKZ 22 viEm_MB_BANK2 8,16 —SMBCLK DDR ___((sMBCLK_DDR 13,14,16
vss
VREF CA B 291 vss wey [ MEM MB WEL _(MEM MB_WE L 8,16 —SMBDATADDR (¢ SMBDATA_DDR 13,14,16
==l S P s henie i
DDRS DRAMRST# 22 ppR3_DRAMRST# 7,13,14,16
c161 R208 c180 41 ﬁg RESET# - 1314,
2.2u/6.3VIN/4 1K/1%/4 X_0.1u/16V/Y/4 g | V33 oo | 184 MEM MB CLK HO o yev e ik 1o s
47 185 MEM_MB _CLK LO MEM MB CLK L0 8
a0 | VSS CKO# [ ™ MEM MB CLK H1 _MB_CLK |
L 1 L 801 vss cKiu) (- MEM M iR eSS MEM_MB_CLK_H1 8
831 vss CcK1#(NU) -84 L MEM_MB_CLK_L1 8
vss
891 vss VREFDQ [ ——/REE22 g VREF_DQ B 11,16,17
VCC_DDR 95 xgg VREFCA 8 SMBCLK DDR VREF_CA B 16
% | vos seL SMBDATA DDR
VREF DQ B R260 1K/1%14 101 SDA
J_ 104 | V33 Sﬁgl [0V 1y - c234
VSS V0N NNNNNNNNNNNNNNNNNNNNNNNNVNNNY NV YNV 0
DOGD 3% %] ww .. .
242 R270 L0000 00L0L002000000020020000020002000005:S 1 0-LuaBVIVI4 I O-LurL6VIYI4 MICRO-STAR INT'L CO.,LTD
0.1U/16V/Y/4 1K/1%/4 1 L
399444 3qd 494 474 d 9 I 4 F I d gy omeoer MS7613
9399999999999 99499999 299 -
555 DIMM3(CHANNEL-B) = 5 S =
= = e . ize ocument Description ev
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VCCF)DDR VCC3 VTT_DDR
VTT_DDR
8,15 MEMiMBiDATA[S&.OK())_\ o
Jedanddal o<
DIMMSE§F5$ GINERIENNIIYIIS Y qngqqgg A
[ajajajajaYalajaYalajalajafalajalalalalalala) [a} FE ZEstodNms
N__MEM MB DATA 888 = DD
L bo S5555599599955559S99S88S § 55 ,3ppuuii a (188 MEM MB ADDO (< MEM_MB_ADD[15.0] 8,15
\—MEM B DATA 4 po1 8 (n:lEn:E&EE ‘A1 |81 EM_MB_ADD _MB_/ . 3
\\ o S DD
NMEM M5 DATAS 10| DS > o2 Az O ADD cs1 ca9
N_MEM MB_DATA: ) A3 1 MB ADD
N WEM MB DATAS 153 | D94 P ag |52 EM B ADD = =
MEM MB DATA6 128 | PQ° AS '?53_ EM _MB A
e B DAL 18 ggg he [z Ve A 0.1uf/16V/Y5V/4 4.7uf/10VIXERI8
N__MEM_MB_DATA! 12 AT N
\_MEM MB DATA9 13 | D98 A8 ey
N_MEM MB DATA10 13 | P99 A9 70 EM_ME A
N_MEM MB DATALL 19 | PQ10 ALO/AP [ EM MB A
N_MEM _MB DATAI2 133 | PRt ALL o0 EM_MB_Al
\_MEM_MB DATAL3 13, | D912 AL2 [ 08— MEM MB Al
N__MEM MB DATAL4 137 | PQ13 AL3 EM _MB_A —
N_MEM _MB DATA15 135 | DQ14 Al4 Ei EM MB_ Al
N__MEM MB DATA 51 | PQLS A15 _
N_MEM MB DATAL7 5, | DQ16
N MEM MB DATA18 o7 | P17 cBo 32—
N MEM MB DATALO g | DQ18 cB1 42—
N__MEM MB DATA20 14q | PQ19 ce2 45—
N MEM MB DATAZL 141 ] D920 cB3 46—
N MEM MB DATA22 145 | PQ21 cB4 38
N_MEM MB DATA23 147 | D922 ces (188
N_MEM MB DATA24 _3q | DQ23 cee 188
N_MEM MB DATA25 3 | DQ24 ce7 [F85%
N MEM MB DATA26 ag | D925 7
N MEM MB DATA27 a7 | DQ26 DQS0 MEM_MB_DQS_H0 8,15
N—MEM VB DATASS DQ27 DQso# [-8 MEM_MB_DQS_LO 8,15
N"MEM MB DATA9 1ap gggg Dost 8 MEM_MB_DQS_H1 8,15
N —MEM MB DATAS0 DQS1# MEM_MB_DQS_L1 8,15
MEM MB DATASL 2] DQ30 DQs2 (25— MEM_MB_DQS_H2 8,15
N ENT A DQ31L DQs2# |24 MEM_MB_DQS_L2 8,15
A DQs3 |34 MEM_MB_DQS_H3 8,15
AT Q83 [-32 MEM_MB_DQS_L3 8,15
AT DQsa B2 MEM_MB_DQS_H4 8,15
AT pQs4x |82 MEM_MB_DQS_L4 8,15
AT DQss |24 MEM_MB_DQS_H5 8,15
AT DQss# -3 MEM_MB_DQS_L5 8,15
AT DQs6 -3 MEM_MB_DQS_H6 8,15
DA DQSs# 102 MEM_MB_DQS_L6 8,15
DA DQs7 (2 MEM_MB_DQS_H7 8,15
DA DQS7# MEM_MB_DQS_L7 8,15
DA DQs8 42—
DDR3 SN
DA
DA DMO/DQso (25— MEM MB DMO___ ¢ \iem_mg_DMoO 8,15
AT NC/DQS9# X MEM MB DM1
AT pM1/DQs10 (34— MEMLME DML MEM_MB_DM1 8,15
A NC/DQS10# > MEM_MB DM2
DATA DM2/DQs11 (43— = M DHe (L MEM_MB_DM2 8,15
A NC/DQS11# > _MEM MB DM3
DAT DM3/DQs12 82— ME DVMS (¢ MEM_MB_DMS3 8,15
A NC/DQS12# > MEM_MB DM4
AT DM4/DQs13 (23— MEMLME D2 MEM_MB_DM4 8,15
AT NC/DQS13# X MEM_MB_DM5
AT pms/pQs1a 22— MEMMB DM (¢ M mB_DMSs 8,15
AT NC/DQS14% *_MEM MB DM6
AT DM6/DQs15 [22L—MEMLME DV MEM_MB_DMS 8,15
AT NCIDQS15# [(222 |\ o o
AT pm7/DQs16 |F230—MEM MB DNMZ___ (¢ MEM_MB_DM7 8,15
A NC/DQS16# 231
N MEM_MB_DATA62 233 DpM8/DQs17 B — i
\__MEM _MB DATA63 34 gggg NC/DQS17# (182
5 oo (185N MEM_MB_ODT2 8
2| vss opt1 £ Ermr MEM_MB_ODT3 8
vss ckeo (50 EYRYE MEM_MB_CKE?2 8
B vss ckeL (162 EYRYE MEM_MB_CKES 8
L vss csos 2 Ermr MEM_MB_CS_L2 8
14 vss csi# -8 EYRYE MEM_MB_CS_L3 8
1 vss BA0 [ Mo BANKE <G MEM_MB_BANKO 8,15
201 vss BAL [ 12 M B BANIG—SSMEM_MB_BANK1 8,15
20| vSS BA2 MEM_MB_BANK2 8,15
29
| 7a MEM MB WE L
22 vss WE# Sl MEM_MB_WE_L 8,15
vss RAS# MEM MB RAS L2 MEM_MB RAS L 8
—351 vss CASH MEM MB_CAS L MEM_MB_CAS_L s&g
Vss RESE DDR3 DRAMRST# L_MB_CAS_L 8, SMBCLK DDR
41| ves T# DDR3_DRAMRST# 7,13,14,15 —==—=—————< SMBCLK_DDR 13,14,15
44
184 EM _MB_CLK H2
i Vs CcKo Mo ek 1> —<SMEM_MB_CLK H2 8 —SMBDATA DDR___ (¢ SMBDATA_DDR 13,14,15
0 cKop (B — MEM_MB_CLK_L2 8
ves 63 EM_MB CLK H3
o ki) (53 MU G 5SS MEM _MB_CLK_H3 8
6] VS CKI1#(NU) e MEM_MB_CLK_L3 8
o
1 VREE DQ
891 vss VREFDQ VREF CA VREF_DQ_B 11,15,17
vss VREFCA |82
—95 1 yss scL 18— SMBCLK_DDR! VREF_CA B 15
%8 yss 5o [23a__SMBDATA DDR
11“‘1‘ xggwwmmwmmwwmwwmmwmmwwm Ssglh C136 T c248
NNNNNNNNNNNNNNY 0 VCC3 T
DADDNDDNDNDNDNNDDNDNDDNDNDNDNNDDNNNDNDNVNOUW 0.1u/16V/Y/4 0.1u/16V/Y/4
>>>>> - B
S35353535333535533535353535353535553355553535>5>553>33232 MICRO'STAR INT'L CO.,LTD
d9qd9dddqdddq g g9 q 4 agg g OomesBLACKR ==
9999999999943 9999999<999d4AYNYINGIL8 L MS-7613
555 DIMM4(CHANNEL-B) _
ADDRESS = 1-1 [SA1-SAO Size Document Description Rev
I N13-2400601-F02 (Black) L 1 Custom | "Channel B DDR 111 DIMM 4 10
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3VsB

L 17 5VSB

3

4

X_IS

VDD
SCL
SDA
GND

u20
+IN

X_0/4
X_0/4

5 R351PROTQ X 12.1K/4/1

13,18,23,28,29,30,49 SMBCLK
13,18,23,28,29,30,49 SMBDATA

RwW V+

=

6

RH V-

L90727WIE62

R344 X_220/4/REF DQ A R R336 X 0/4 _ VREF DQ A

'Z-TK_SC70-6-RH 4

AN OUTPUT >> VREF_DQ_A 11,1314

X_[M32IMFX_SOT

10pF/50V/NPQ/-

23-5-RH R343 €328

X_1uF/6.3V/IX5R/4

X_1K/4/1

5VSB

u21
+IN

R340 2.1K/4/11

R338 J C333

X_12.1KITIIX_10pFISOV/NF‘ /4|

B

13,18,23,28,29,30,49 SMBCLK 5

13,18,23,28,29,30,49 SMBDATA

V+

&

6

V-

Z-TK_SC70-6-RH 3 4 R346 X_220/4/REF DQ B R R337 X _0/4 _ VREF DQ B

AN OUTPUT >> VREF_DQ_B 11,15,16

X_[M32IMFX_SOT

23-5-RH R345 C329

X_1K/4/1 X_1uF/6.3V/X5R/4

\;
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Vvces 3VSB
o o)
VDDSRC 10
RA454
R477 vces
X_10K/4 VCC3 CLK1
X_7.5K/4
CLK_PWRGD#
R58
Q54 2.2Ki4 u23 e P
2 6 CLK_PWRGD E~OOODW 3 CPU 0 R416 . . 0/4 CLK133M_CLKGEN_OUTO_P 20
0Qo CPU_O SO . _OUTO_|
CPU_STOP# +CPU STOP# gg.ow% o&a cPU % |22 CPU 0#  RAIT, \0/4 §§CLK133M7CLKGEN70UT07N 20
5 - 0\9 % D‘g D\D‘ -
SRl cpu_t1 [
CLK_PWRGD 25 > o>n>> 1o 19—
X_NN-CMKT3904_SOT363-6-RH CKPWRGD/PD# g ¢ CPU_1#
CLK14M PCH __ R426 33/4 REF 0 a DOT 96 R419 0/4
R476 20 CLK14M_PCH (=il 08 a9 o280 Rer 0/cPU_SEL oot 96 |3 D~ ;%tiggm,gg}z 20
DOT_%6# v _DOT |
X_3K/4 1317,23,26,29,30,49 SMBDATAYSSMBDATA RO 311 spa ATA Y
L L 13,17,23.28.20,30,49  SMBCLKSS-SMBCI RA14 04 321 5o SRC_1/SATA |2 S R~ LK100M_SATA_P 20
= = SRe. Eeatan AL SATA# R427. 04 [K100M_SATA N 20
13 SRC 2 R429 . 0/4
SRC 2 22 LK100M_DMI_P 20
2 yss_poT SrC_2¢ [-14 SRC 2#  RASC,\0/4 gzﬁcLKlooMiDMLN 20
g VSS_27
VSS_SATA 27MHz [F8—x
veeao R4, \a X 10K g VSS_SRC 27Mhz_SS H—X
VSS_CPU
23414247 VRM_PGD  YHR4EL /4 CLK_PWRGD 26{ vss_REF XTAL N [2E——— XN
L___ca6; 4‘ l2z  XouT
c416 O.Lu6VIX5RIA | 3| oo XTAL OUT xouT
RTMB75N-632
= PN:111-M875N1C-R0O9
FB2  1500hm/800MA/0.150hm/8
VCC3 CLK1
C37ly  22pFISOVINPQ/6  XOUT veeso 14
- Ve Qe Oade O Ok e O
T WT WOT WT @OT WT WT
Y3 ~ ® 0 @ @ -3 -1
‘ =1 » = ® (%] o ©
\‘ F = o o o o o o
CRITICAL 5| ¢ ¢ ¢ ; ; ¢
14.318MHZ16P_D-RH S| || &8|&8| &l &
el 855|583
S| 2|22 2|¢2]¢
x x x x x x
sl | & &5 & &
P P P P P kY
vees S| S| 5| 5| | F
o)
X_8.2K/4
= 0 133 | 133
1 (0.7~1.5V) 100 100 FB3  1500hm/800mA/0.150hm/8
e o vecso VDDSRC 10
e ok 0k 0L 0o
TRTET TR
5| 2 8| 8
4.7KI4 el el ol e
R380 s| e8| &l &
S| & 8| 8
2 1) o o
> s s s
x x x
o [ [
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PCHIA
%12 peTpg IBEXPEAK_A UsBp13p [BALG USBIS: USB13+ 40 PCH1B
jorera b UsBP13N [FAYAZUSBLS- UsB13- 40 IBEXPEAK_A
PETNS AL1g_USBI2T o !
UsSBP12p UsB12+ 4 S FRAME# ALZ AD<31>
*D10 1 peTp7 AK18__USBI12- . 30 FRAME FRAME_N
USBPLON USB12 40 < DEVSEL# AT6 | PUser N AD<30>
344, 0.1U1OVIX7RIZCIE_MINI TX N Usppiip |-AT20 USBLL: USB11+ 40 30 DEVSEL#< Y ROVE ap7 | DEVSEL AD<29- |-AN6 L
30 PCIE_MINILTX G2 k0T i LOVIX7RIPCIE MINL TXE PETRS Usep1In [ARZ0_USBLL USB11- 40 % ROV $& RDYZ ALg | ROYN D28 | AKZ S
30 PCIE_MINI_TX _"—%1.‘I_G1? UeBPiop USB10+ 40 2 TOP# AN — AD<27> |FANZ S
29 PEL-4_TX PETPS Av17__USBIO- B10- 40 30 STOP# STOP_N AL9
20 PEL4TX H12 pETNS USBPION -2 P Dena Pt 30 Lock# &S Pl AKIZ pLOCK_N D26 Cavig
29 PEL-3TX PETPA UeBrer [Camza Usee USB9- 40 PERRS PERRE aTa | PAR AD<2as |-ALAZ
29 PELS IXScaaT OTMTOVIRIA 139 TX Cqa1a | PETNG Usepgp [-AY18_ERR usBs+ 40 b Enne §8 SERR? AV6 | SEpR N AD<23> [-ATZ
31 1394 TX  SSe346 FO-LuIOVIXTR/A 1394 TX# CHia | peois usBPgN [-BA1a_LSBE USBS8- 40 TP_PME AHI1 | BOey AD<22> [FAL2
31 1394_Tx# <A G16 UsBP7P |FAWLY USB7+ 40 CK_P_33M _PCH ALL1L N OPBACK AD<21> [FATE X
29 PEL2.TX b1s | PETP2 Usep7N [Av20_USBT. USB7- 40 20 CKP_33M_PCH TP PCIRST aH10 | SERIRPEILO AD<20> [-ALL0C
R o Q0C348 OIUMIOVIXTRIA RTL LAN TX (17 | PETR? USopep | AL20_USBGT USB6+ 40 PGNT#3 AM3 | GNT3 N_GPIOSS AD<19> |-ATE
32 RTLLAN_TX - SEaael o T ufLovIX7RI4 RTL LAN TXF AK20 USB6 UsB6- 40 20 PGNT#3 PGNT#2 BAQ N AD<18> [-AMds
- OLufLOVIXTR/4 RTL LAN TX# 18 | peqpy USBPEN [ e —USB5+ 20 PGNT#2 GNT2_N_GPIO53
32 RTL_LAN_TX# &= Usepsp [-AW2L 5385 USB5+ 40 PGNT#L AK6 | ENTIN GPIOSL AD<17> [FAMLL
AY. - USBS5- 40 PGNT#0 AK11 N | AM2
USBP5N NTO_N AD<16>
Ay22 USB4+ Gl !
B8 | perpg LL] usBPap (V2227 usa+ W 30 PREQHS PREQ#S AHB_| REQ3_N_GPIO54 AD<15> [t
LT pERNg USBPAN TRREE: use4 40 avse 30 PREO#2 PREQ#2 AYA | REQ2 N GPIOS2 AD<14> AU
ZB11 | | Usepap [FAB22 UsB3+ 40 o PREQ#1 AWS | pESTN_GPIOS0 AD<13> [-AB25
PERP7 UsBpan |-AR22 USBS- USB3- 40 30 PREQ PREQ#0 AP4 N AD<12> [-AUZ
>eAchq PERN7 Usppop |-AY22 USB2+ USB2+ 40 30 PREQ#0 PIROZA AT REQO_ AD<11> |FARB¢
30 PCIE_MINI_RX s | PERP6 — Usopan |-Awza USB2- UsB2- 40 R673 30 PIRQHA PIRO#E ARa_| PIRQAN AD<104 |-AWZS
30 PCIE_MINI_RX# aaa-| PERNG AY24__USBL* USB1+ 40 30  PIRQ#B PIROAC aT11 | DIRQBN D<o |-AR3Y
29 PEL4_RX c15| PERPS < ) USBPIP I o3 UsBL- UsBL. 40 8.2K/4 30 PIRQ#C PIROAD Ba5 | PIRQC_N AD<go |-AWS,
29 PE1-4_RX# 15 PERNS USBPIN [~ e —UsBo+ USBO+ 20 30  PIRQ#D PIROAE aug | PIRQD_N AD<7% |FAVZL
29 PE1-3 RX D13 peRpa (al m USBPOP |-\ e USBO- o, 20 30  PIRQH#E DinaTE AUB PIRQE N_GPIO? e
20 PEL3RX# PERN4 USBPON UsE o7 ) 30 PIRQHF PiRosG o2 PIRQF_N_GPIO3 AD<6>
31 1304 BX C14 | bepps (D OC#6 {ockHs 3030 PIRQHG BIROAT AP12| PIRQG_N_GPIO4 AD<5> [-AVE
31 1394 RX# B15 1 perng C506, ¢ X_0.LUT16VIXER/A 30 PIROHH PIRQH_N_GPIO5 AD<4> j%
29 PE1-2 RX ALE pERP2 OC7_N_GPIO14 et = Cocss 30 AD<3> - K
29 PEL-2_RX# B1Z pERN2 0C6_N_GPIO10 €503, X_0-1UTI6VIX5R/A AD<2> [
¥ C16 0OC5_N_GPIO9 —ALZE—*—!‘# P AD<1>
32 RTL_LAN_RX PERPL AP31 [¢] Koc#a 39 | AT 5
32 RTL_LAN_RX# D151 pERNL 0C4_N_GPI043 €407, X_O.1UTTI6VIXER/A AD<0>
—AN OC3_N_GPI042 oot = Cocks 20
. JEEEE— 0C2_N_GPIO41 | awig
D R K24 C_BE_N<3>
R DMIZTXP OC1_N_GPIO40 _BE_|
9 DMI_RX3 DM RX3% L2a | DYISTXR OCO_N_GPIOS9 Koc#2 39 C_BE_N<2> [FABAX
g Bm,xg# DMI_RX; G24 | Siorie Ko 29 C_BE_N<1> _AE*—AE*
o DMITRX2# D I? 7 H24 pmi2TXN ) C_BE_N<0>
9 DMI_RX1 DM RXiE G5 | DMILTXP J OCH = {ocHo 39 2 OF 9
o DM RX1# D :X 2 DMILTXN C508,y X_0.1uf/16V/X5R/4 Place near S
9 DMI_RX0 BV RXO7 H22 pmioTxe USBRBIAS F—= BEX T
N oML R DMIOTXN USBRBIAS &
9 DMI_Rxo# USBRBIAS_N
9 DMI_TX3 BT G15| DVISRXP BOOT DEVICE| GNT1 | GNTO
9 DMI_TX3# o G181 pizRXN
9 DMI_TX2 = DMI2RXP 0
9 DMI_TX24 o E20 DMIZRXY LPC 0
9 DMI_TX1 = DMI |
9 DML_TX1# o B204 pMiTRXN E PCH_1P05 PCI 0 1
9 DMI_TX0 D DMIORXP 5
. XO%, Al9 NAND 1
D DMIORXN DMI_COMP R358, , 49.9/4/1
9 DMI_TX0# D OMI_IRCOMP [-D2L 358, \ 49 .
DMI_ZCOMP SP1 1
r-r—-——-—---- -~ -~ - - - - " " - - - - - - - - - - =-—=-=-= 7
I RN15 8PAR-33R0402 |
I oc#1 1 8RR 2 XDP_USB_OC#_1 49 | vces vees
| USB _OC# 7 NS XDP_USB_OC# 7 49 |
| OC#5 5 Anb XDP_USB_OC#. 5 49 |
1 OF 9 | OC#2 7 _AnB XDP_USB_OC# 2 49
‘ OC#0 1 ESA 2 XDP_USB_OC# 0 49 : RS583 R645
BEX_O OC#4 3 And XDP_USB_OC# 4 49 X_1K/4
IBEX : OC#6 RNV XDP_USB_OC# 6 49 | X 1ki4
_ oc# 7. A8 SSxpp USB OC# 3 49 |
0B1-91A2001 : RNI6 <Y BP4R-33R040 ‘ S PGNTH0
|
I For PCH XDP I
e R590 R607
X_1K/4 X_1Ki4
MICRO-STAR INT'L CO.,LTD
MS-7613
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10 PoNTE2 WHRE0Z. X IKKA

PCH_1P05 PCHI1C DMI AC coupling full voltage mode when pull-low

IBEXPEAK_A

R520 90.9/4/1 Signal has a weak

ternal_pul

{— - - —_______ _Signal has a vea _
XCLK RCOMP AA3 | ¥ CLK_RCOMP CLKOUT_BCLKO_P_CLKOUT_PCIE8_P K38 s e e CLKISSN PCHOLT P RIS 24 LK133M_PCH_OUT_P & I RE86 . X_4.7K/4 !
CLKOUT BCLKO N _CLKOUT PCIES N 100 A LK133M_PCH_OUT N 6 ‘ 19 PGNT#3 Yy RE8Q (X 47K/4 { I
AD12 | Topblock swap override when -low !
AD9 CLKOUT_PCl<4> | P Signal h’a)s a weak internal puPI—up !
R539. . 22R/4 CLKOUT_PCI<3> CLKOUT_PCIE_P<7>¢-T8—x avss |
19 CK_P_33M_PCH K———————25AnER2 AR | ¢ oy pCi<2> CLKOUT_PCIE_N<7> I ‘
R546, , 22R/4_CLKOUT pcwo*Am_A CLKOUT_PCl<1> CLKOUT_PCIE_P<6>4—4— | |
27 CK_P_33M_SIO_PCH < E6 | cLkouT_PCi<0> CLKOUT_PCIE_N<6> o . |
Yo _CLK MINI PCIELP L R474 . 0/4 !
CLKOUT_PCIE_P<5> CLK_MINI_PCIEIN L___R471 4 LK_MINI_PCIELP 30 ! PCH_GPIO8
P CK 48M SIOA A3 CLKOUT_PCIE_N<5> ;g K PEXLAP ‘4‘?\/\ - LK_MINI_PCIEIN 30 | 23 PCH_GPIO8 |
P_CLKOUTFLEXZ aps | CLKOUTFLEX3_GPIOG7 CLKOUT_PCIE_P<4>{ 5 ™Gk PEXI-aN L 45377 0/4 K PEX1-4P 29 I GP108 do not pull low(check list) ‘
FCLKOUTFLEG CLKOUTFLEX2_GPIO66 CLKOUT_PCIE N<4> R ™o K_PEX1-4N 29 0 |
FCLKOUTELEXS AKL | KOUTFLEX1_GPIO65 CLKOUT_PCIE_P<3>{-MI0 8 eS8t o K_PEX1-3P 29 ! Integrated clock chip enable when pul ‘
= ADL0 ] C| KOUTFLEX0_GPIO64 CLKOUT_PCIE_N<3>PME—z = =sn Ra0T 0T K_PEX1-3N 29 e e -
gtﬁgg.}ggg{;zg; M6 CK 1394 DN L R408 JZ! E—Egi—gz g} Signal has a weak internal pull-up
_PCIE] To _CK _PEX1-2P L R4280/4 T
CLKOUT_PCIE_P<1> e = & K_PEX1-2P 29
XTAL 25M PCH OUT Y4 XTAL25_IN CLKOUT PCIE _N<1>oT0 I ;2?\/\—0"\/‘ % K_PEXL2N 29
XTAL 25M_PCH_IN Y2 CLKOUT_PCIE_P<0>9~ - CK RTL GLAN DN _L__RA461 A0/ K_RTL_GLAN_DP 32
XTAL25_OUT C L O K CLKOUT_PCIE_N<0> K_RTL_GLAN_DN 32 mm S
( : I PCH GPIO27 RE55 X 1K/4 I
CLKOUT PEG A pq I —CKIOPORT DR L R4 04 >SOK 16PORT DP 28 | 2 periepozr 5 I
I CLKOUT PEG AN Y8 CK 16PORT DN L R41. 0/4 g;::K:J.SPORT:DN 28 | GP1027 do not pull low)check list) |
CLOCK_IN ‘ - | 0D PLL VR enab;.e v‘hgn o Ot pull |
18 CLK133M_CLKGEN_OUTO PY>CLKISSM CLKGEN OUTO B¥a1 | ¢ iy etk p L o b tgnal Ties 9 Week internal pull-up_| _ _
18 CLK133M_CLKGEN_OUTO_N Y323 CLKIN_BCLK_N | CLKOUT_PEG_B_p 48— CLK120M PCH OUT PO 0/4 R303 - | R569 X _1K/4 |
CLKOUT PEG_B_NP¥L—x - \ 22 INIT3_3V# K
‘ PEG.B | (CLKI20M_PCH OUT NO_0/4, R395 h) I - |
CLK100M_SATA P -~ - | Configurable CPU output stronger if low |
18 CLK100M_SATA P, ﬁ CLKIN_SATA_P_CKSSCD_P -== . i i -
18 CLK100M_SATA N CLK100M_SATA N CLKIN SATATN GKSSOD N o o o S e I = | Signal has a weak internal pull-up. |

s =~ S ——
ELKOUT_DP_P_CLKOUT_BCLK1_OP s gtﬁggm Eg:gfﬂ Ng Eggé § gfﬁ"ﬁggm Eg: 8& Eggg CLK120M_PCH_OUT_PO 6 e e s s s s s -
CLKIEM DOT P LKOUT _DP_N_CLKOUT BCLK1_ON B CLK120M_PCH_OUT_NO 6
18 CLK96M_DOT_P 2> Ko6M DOT N CLKIN_DOT96P S~ - R E U I R E D ST RA PS =
18 CLK9GM_DOTN CLKIN_DOT96N ‘ CLKOUT M P |4 CLKOUT DMI P R389 _, 0/4 PCH CLKOUT DMI P BCH CLKOUT DMI P 6 =
- DMI_ U Eor CioUT B K _DMI_
CLKOUT DMI_N H40 CLKOUT DMI_N R38: 0/4 _PCH_CLKOUT DMI_N PCH_CLKOUT_DMI_N 6 3\655

18 CLK100M_DMI_p))-CLK100M DMI P CLKIN DMI P ‘
18 CLK100M_DMI_NSG-CLK100M DMI N SIKNDMIN L b __ B
DML ; !
I R633 ,_ X_1K/4
| 23,33 AZ_SDOUT < |
CLK14M_PCH —
18 CLK14M_PCH Hy—==tadV ton  AF7 |
- 7 REF14CLKIN | 3 0OF 9 | NAND VCCQ PWR WELL POWERED BY CORE WHEN LOW; !
! EPW WHEN H1 I
IBEX_0 c413 X_27pF/50VINPO/6 I |
XTAL 25M PCH OUT 1 | Signal has a weak internal pull-low |
it
I I
R634 , , X_1K/4
22—t
Riss B5 v4 | 2333 AZ_SYNC (K |
CLKOUT PCIO C471 X 10pfi25VINPO/4 X_IMI6/1e]  X_25MHZ/18pf/HCA9: ' 0D PLL VR SUPPLY SEL !
v ! 1.8V SUPPLY WHEN LOW !
XTAL 25M PCH IN <z : 1.5V SUPPLY WHEN HI :
= X_27pF/50VINPO/6 | |
CH1I DANBURY (ANTI-THEFT) TECHNOLOGY ENABLE WHEN HI
TBEXPEAK_A oo e
30 NVR_WR_N_1NVR WR N 1 )36+ \\/ wRr Neis> NV 10 15 |-E33 NVR A Z NVR_DATA15 30 ?
30 NVR_WR_N_0QNVR WR N 0 336 v wR N<o> NVTI0 14 [FR40VR DAA NVR_DATA14 30
NV_I10_13 ‘; 2 VR N NVR_DATA13 30 R370
NV IO 12 2 NVR_DATA12 30
NVR CK 1 1012 "ra7 R_DATALL
30 NVR_CK_1 Wﬁﬁ— NV_CK<1> NV 10 11 VR A NVR_DATA11 30 o/a 362
30 NVRCK O {&——r—MIl ny"cK<o> Nv_io_10 [-H VE DATA NVR_DATAL0 30 R392 , , X 10K/4 X004
B NV_I0_09 n:m% VI 0 NVR_DATA9 30 30 NVR_CLECY-
NVR RB N NvIo_og (M3 —Tve-SRs NVR_DATA8 30
30 | NVR_RB_N >—5|4§§c NV_RB_N NV_Io 07 [-1i52 VR x NVR_DATA7 30 R384, , ,10K/4
Ill R374 NV_RCOMP NV_I10_06 |~ =3 VR_DATA! NE-DATRe 3 30 NVR_ALEK R390 ' X_4.7KI4
NV_I10_05 = | T—«/\,—_I_
32.4R1%0402-RH NVA9-02 ["Mas __NVR DATAZ NVR DATA4 30 1
NV1003 [-B VR DATA NVR_DATA3 30 =
NV 10 02 |3l VR A NVR_DATA2 30
NvA9-02 b3 NVR DATAL NVR DATAT 30 DMI TERMINATION VOLTAGE DC COUP: TX/RX
NV 1000 [E VR_DATAQ NVR_DATAQ 30 TO VCC IS SAMPLED HI
E41 NVR SSSNVR CE N 3 30 . .
mg—gE—N—g :qq xf i NVR:CE:N:Z 30 Signal has a weak internal pull-UP
NV CE N1 = NVR_CE_N_1 30
NV CE N0 36NV 0 SONVR_CE_N_0 30 233548 SPKR <K R514 X 1K/4
VBAT
W-B3s-E [ES e bosr ¢ \RBI% 3
NV_DQS_N<0> -9 Demo board 390Kohm
NVR ALE 22 PCH_INTVRMEM <K—F&4 390114
NV_ALE J%W NVR_ALE 30
NV CLE (R38R s NVR_CLE 30 ||.
TBEX 0 MICRO-STAR INT'L CO.,LTD
MS-7613
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PCH1E
i} RITE 104 1 TBEXPEAK_A
37 ovi.oppe_HPD ) DVLOREE FRD H21 pppp_HPD FDI_RXP<7> 534 EDL TX7__SSFDI_TX7 9
R407 __1K/4 1 -! - c FDI_TX7%
I Ra18" IKiA DDPC_HPD FDI_RXN<7> 533 LD X T SOFDITXTH 9
DDPB_HPD FDI_RXP<6> [532 DT oo, ;
FDI_RXN<6> F %
— g DDPD_AUXP FDI_RxP<s5> (Bl E e SFDITX5 9
- A L4 popD_AUXN FDI_RXN<5> ED1 X5 SSFDI_TXS# 9
—L21 pppc_auxp FDI_RXP<4> [~13L P TX4 9
P DDPB AUXP  —Tal-| DDPC_AUXN FDI_RXN<4> 531 = FDI_TX4# 9
TP DOPE AU 4| DDPB_AUXP FDI_RXP<3> [-G31 FDLTX FDI_TX3 9
TP_DDPB_AUXN 2 . | = FDI TX3E
DDPB_AUXN FDI_RXN<3> 3L o FDI_TX3# 9
FDI_RXP<2> (232 Eo R JFDITX2 9
DVI DI FDI_RXN<2> [F23L o FDI_TX2# 9
37 DVI_DDPB_CLK_P U D DDPD_TXP<3> FDI_RXP<1> [-330 EDL X1 SSFDI_TXL 9
37 DVI_DDPB_CLK N B DDPD_TXN<3> FDI_RXN<1> [t EDI D SSeDI_Tx14 9
37 DVI_DDPB_TXP2 SV DDPD_TXP<2> FDI_RXP<0> [=130 E R JFDITX0 9
37 DVI_DDPB_TXN2 5V D DDPD_TXN<2> FDI_RXN<0> FDI_TX0# 9
37 DVI_DDPB_TXP1 e DDPD_TXP<1>
37 DVI_DDPB_TXN1 B DDPD_TXN<1> Fo1 LsyNCl
37 DVI_DDPB_TXPO DVI D DDPD_TXP<0> FDI_LSYNC<1> —DSS—FDl TSYNGS ggFDLLSYNm 9
37 DVI_DDPB_TXNO DDPD_TXN<0> FDI_LSYNC<0> |-C38—FDILLSYNCO S6epiTi synco 9
DDPC_TXP<3>
DDPC_TXN<3> FDI_FSYNC<1> —%@Fm_;swm 9
DDPC_TXP<2> FDI_FSYNG<0> [-E34—FRLESYNCO S6eni"Fsynco 9

DDPC_TXN<2>
DDPC_TXP<1>
DDPC_TXN<1>
DDPC_TXP<0>
DDPC_TXN<0>

| B36 DV INT
FDIINT FDLINT_ Noepi iNT 9

DDPC_CTRLCLK [-AB1Q SPI1 DEBUG PROT

DDPC_CTRLDATA [FABLL

DISPLAY

P X ose to
DDPB_TXP<3>
P X — AR7 __DVI DDPB CTRLCLK
3 5 DDPB_TXN<3> DDPD_CTRLCLK (-ABT—F7-Eer CTRLDAT@ VI DDPB CTRLCLK 37
- < DDPB_TXP<2> DDPD_CTRLDATA _DDPB_{ vees vees
DDPB_TXN<2>
P X — AR13 TP_SDVO CTRLCLK
= DDPB_TXP<1> SDVO_CTRLCLK
5 z DDPB_TXN<1> SDVO_GTRLDATA [-AB12. TP SDVO CTRLDATA ISPIL_
DDPB_TXP<0>
P X & AD4___VGA HSYNC R507, . X 33R0402 SPI_MISO F a0 SPI MOSI F
DDPB_TXN<0> CRT_HSYNC ["aDa __VGA VSYNC RA%EAX 33Ro4oz§§\H,§mg ¥ SPI_CS0_F# 5 9O G SPICIKF —
M3 spyo_INTP - At RN SFTTOI7 Z+0 O—+8
>4 SpyoTININ CRT_RED VGA_R 36 —=PLHOLDE 9 oo
oY OReEn [aca Ve G pes SPI CS1 F# R376, . X 0/4 00 |
CRT_BLUE [-AB2 VGA_B 36 H2X5[1]_BLAEK-RH
N2 spyo_sTALLP
»—P3- Spvo_STALLN CRT_IRTN —ABA—| I
- N RGB DDl cLk Part Number:N31-2051451-H06
CRT DDC LK | G RGs DOC DATA et poc oana S
_DDC_
»—L61 spvo_tveLkine CRT_DDC_DATA RGB_DDC_DATA 36
*—L7 SDVO_TVCLKINN i 1

CRT_IREF A&%\"W“" SP1 FLASH ROM

6 OF 9

Demoboard 1.02K

|

|

|

IBEX_0 | EDS 2550hm

| VGA DACSET !

| RESISTORS CLOSE! VCC3 4z

I TO MCH(500 MILS, Q@ 0.1uf16VIX5R/4

! TO MCH BALLS)

o [ vces
T T coss
" cloulovos0s R356

u19 . 2.2KR/2

SPI_CS0_F# —
23 SPILCSOFy §:sp| MISO_R329,__15R/Z_SPI_MISO F % S SPI_HOLD# R355, X O45PI HOLD GPOI\s sy ioip GPo# 23
vees 23 SPI_WP# SPIWP# WP clk ESP' CLK P SPI_CLK_F 23 SO
- SPI_MOSI_F é Y — From South-Bridge GP1033
From South-Bridge GP1032 GND DIO SPI_MOSI_F 23

vees R34 \22KRI2 | = W25X32VSSIG-RH

R549 R550 M31-25X3203-W03

X_2.2KRI2 9 X_2.2KR/2

DVI_DDPB_CTRLDATA

u18 vces

23 spLcsiFr  H>—onlCHPE 1les vec

2 _vee SPI_HOLD#
SPI_WP# 3B HOLD I SPI CLK F
wp CLK SPI_MOSI F

G\ND  pio |A—=R MRSl E

X_W25X32VSSIG-RH

R360 is TEST POINT closer Chipset M31-25X3203-W03

DVI_DDPB_CLK P

R360

X_10M/4
DVI DDPB CLK N

MICRO-STAR INT'L CO.LTD

MS-7613
,,,,,,,,,,,,,,,,,,,,,,,,,, Size Document Description Rev
Custom | PCH-DISPLAY/ SPI ROM 10
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T
|
| SATA connector
—e
| SATA7PSM_BLUE-P-RH-2
|
|
|
45 MEPWROK 3 PCH1D ! ST TX0 0.01U/16V/4__,,C411 SATA TXO
| B
P oD ReT X o 1BEXPEAK A o o ! ST TX#0 0.0Lu/16V/4__|[C421 SATA TX40
23,41 CHIP_PWGD)) L33 MEPWROK - SATAORXN [AL -
- SATAORXN [Ta0 __SATA RX0 SATA#O Primary Master | ST RX#0 0.01W16V/4 _,,C424 SATA RX#0
AT ORXP | ligs _ SATA Tx#0 | ST_RX0 0.01W/16V/4 ||0435 SATA_RX0
YAYAZ ] by 3 SATAOTXp (38— SATATXO I
PN 2 SATALRXN | Y38 SATA RX#L SATA#1 Secondary Master |
PWM_1 SaTALRXp [HAL—SLA B [ Dark BI
* PWM_0 = T [FaBas ATA TXI SATA#2 Primary Slave | ar ue
AD36.
GPIO7 Ayl SATAZRXN [~ o SATA RX | N5N-07M1081-F02
GEIOE AV1L| TASH3-CROT < ATAaRr [Caga1 ATA TXAZ SATA#3 Secondary Slave [
P TRV Rivctiraseaiest ATAoTR | ABS2 | SATA7PSM_WHITE-P-RH-2
CPIOL7 AW1L | TACHO_GPIO17 SATASRXN [-AC4LSATA RX#3 - |
- SATAGRXP [[AC30 SATA RS SATA#4 Third Master |
SATAITXN [FABS 7298 [
SATAITXP |
20 PCH_INTVRMEM Sy PCH INTVRMEW INTVRMEN SATASTXP |“aEa1 SATA#5 Fourth Master ST TX1 439 0.0LWIEVI4 SATA TX1
% o AL I ST TXAL C430j{ 0.01WI6V/A _SATA TXil
MB_IDO ANA41 % |
MB_IDL amag | SCLOCK_GPI022 < SATA4TXN | ST RX#1 C417,,  0.01u/16V/4 SATA RX#L
MB_ID2 AL39 2;%2@%?:?36% 039 - ggﬁé&;ﬁ | ST RXL C407y  0.01u/16V/4__SATA RXL
MBI X I— F
D AG38 SDATAOUT1_GPIO48 SATASRXP % I
SATASTXN I _
< SATASTXP [FAR3% I White
| L
n | N5N-07M1091-F02
|
|
|
|
|
~BA41 AG40__SATASGP PU 1
TP22_NCTF SATASGP_GPIO49 [~ a0 S ATAAGP PU oAl AoCP PU 49 ! 1.6 2 ST Tx2 0.01U/16V/4 __,,C492 SATA TX2
TP22_NCTF SATA4GP_GPIO16 SATA4GP_PU 49 | e JjE492
| . AR ATASGP PU 3 ST T2 0.01U/16V/4__|{CAB6SATA TX/2
TP20 SATA3GP_GPIO37 [FARSA_AIATRE-H—55SATAIGP PU 49 " sataz || |T0 jc486S
P9 SATA2GP_GPIO36 [~ oo ™S ATATGP PU (oAl A2CP PU 49 | [ | S5 ST_RX#2 0.01u/16V/4__ CABOSATA RX#2
XR24 ] 1p10 SATALGP_GPIO19 [~ - —SATAOGP PU KK oA ALGP_PU 49 | | R Og ST RX2 0.01ui6via 1Ica7z SATA RX2
PCH 1P05 ;g& TP23 SATAOGP_GPIO21 SATAOGP_PU 49 | R+ HF
o) TP19 cL—¢ -
JaKas | |
TPi8 T3g  SATA COMP _ R458 37.4/4/1 CONN-SRTA_LIGHTBLUE Li ght Blue
QH30 TPy SATAICOMPI 8o OPCH_1P05 I
VCCME SATAICOMPO SATA LED SBY | L N5N-07M0581-F02
AELS NC_AF1S SATALED_N [AN32 DPSATA_LED_SB## 48 |
AEL6 yoomE |
AB16 VCCME |
B16 veeme ‘
o
vi1 | NC | [ ST TX3 437, 00WW/IEVIA SATA TX3
Ne | T3 ST TX#3 C428) 0.01u/16V/4__SATA TX#3
><—“3‘LV11 P8 ! satas | BT o o n
V10 mg : ! RG o5 | ST Rx#3 415, 001WI6VI4 SATA RX3
Ti3 AG3T A20GATE S0GATE - [ - 9% ST RX3 €406}l 0.01u/16V/4__SATA RX3
L [oivH i s o' bagas INITS Sv# INIT3 3V# 20 : (R L S— A
= Po | 107, I_ REIN'N DAMAO KBRST# BRST# 27 Yellow
*B13 1p5 SERIRQ [-AL40 SERIRG ERIRQ, & I CONN-SATA_YELLOW
pip | 1P (D THRVERIRO Pess PCH_THERMTRIPZ 372\ \Ola__H THERMTRIPY 0\ riicrurrips 6 | 1 N5N-07M0661-F02
p1o | o1, pECI |-D36 R37%ﬁ/\°’4 H PECL N pEC 6,27 | =
18] 1py O SST |FANaL 2 sST 27 I
K18 1py PMSYNC [-C3Z D s it PM_SYNC 6 |
=120 1 7 |
A4l o) NCTF I |
ag| TP22 NCTF 419~ THERMAL-AND-FAN-CONTROL«
) 4 OF 9 ‘
|
|
IBEX_0 |
vecs CPU_VTT ‘
PECI support « I
0 PCH THERMTRIP# _ Ra73, X 51/4 2 "
e lo— PROCHOT# and THERMTRIP# monitoring by S10} !
ATASGP PU___ R494 4 o RN22 |
ATA4GP PU___R511 2 2 5ocAl  GPIO7 |
ATASGP_PU___R566 Z RN GPIOT |
ATA2GP PU___R516 Z 6 ol 5 GPIOL7 |
ATAIGP PU___R517 2 N GPIO6 ‘
ATAOGP_PU R501 211 041] |
8.2K/4/8P4R |
PCH_GP18 R563 10K/4. !
23,49 PCH_GP18
’ . SATA LED SB# _R540 10K/4 ici !
M/B Revision ID  vccs |
e, o
|
|
A20GATE RA88 X 10K/4/L | MB_IDO R547 X_10K/4 ‘
KBRST# RE56 x o X_10K/4/1 MB_ID1 R536 10K/4 |
SERIRQ RE32 N A0K/AIL i MB_ID2 RA98 VTX_10K/A
vV MB_ID3 R557 X_10K/4 :
MB_IDO R552 10K/4 |
MB_ID1 RE51 X_10K/4 I
MB_ID2 RA499 10K/4 |
MB_ID3 R767 10K/ |
|
ID3 1D2 ID1 1DO = I MICRO-STAR INT'L CO.,LTD
|
R |
INDIO :0 O 1 O ‘ MS-7613
] ON A - 1 O 0 1 | Size Document Description Rev
| Custom PCH-SATA/HOST/FAN/GPIO 10
|
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5 4 3 2 1
3vSB vees
o e}
BM BUSY# _ RB37 10K/4
USB MODE __ RS588 . 10K/4 | LDRQ1# RE317X_10K/4
PCICLKRQ3# _R593 A 10K/4 RE01TX_10K/4
AUDIO_SW___R619 " 10K/4 R544 10K/4
vee boR 6414849 FP_RST# <G A
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g 5 |5 |8 S ATZACOZBN-SHT-RH MICRO-STAR INT'L CO.LTD
= = = = = = = =
= MS-7613
H Size Document Description Rev
close to chip of all Cap. |_Cuswm | 1394 Controller - VT6315N-CE 10
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3VSB_LAN 3VSB_LAN 3VSB_LAN
o S
VDDSR 229 C225
vbDs CP. COPPER
40m h N| g D22 D21 ACT_LED
S= & 1P4220/SOT457 1P4220/SOT457 _
a7 & Giga-Lan
s | g TR DO+ g 4 TR D1+ TR D2+ g 4 TR D3+ c209 C210
Sl X _100P/50\/4 N58-22F0181-F02
3 TR DO- 3 3 TR D1- TRD2 g TR D3- X_100P/50V/4
= = =
o o Link  Yellow
Active Blinking
1000 Orange
777777 LAN_USB1B 100 Green
‘r 1 LAN LED + 10 None
Closed 8111DL ACT LED 20 [ AMBER-—
U1l ! | TcT 2 POWER 19
PCI Express ! | R DO+ 18 DI+
19 RTL_LAN_TX HsiP HsoP PE_RP6|_C270y OIUAQVIXTRIA ety | AN RX 19 c217 R_DO- 12 TOI- 20
19 RTL_LAN_TX#gi ig Hein 11SON | -21_PE RNG H ggRTL_LAN_RX# 19 0.1uf/16V/X5R/4 R DI+ 17 + Yellow
| C271' 0.1uNIOVIXTRI4 R DL- 11 -
CK RTL GLAN DP 1 R D2+ 16 +
20 CK_RTL_GLAN_DP REFCLK_P Lo 1 R il
20 CK_RTL_GLAN_DNSSEK RTL GLAN DN 18 { REFCLK N LANWAKEB |26 WAKE# SOWAKE# 23,28,20,30 = S a— T
R308, . 0/4 25 R D3- 9 TD4- Orange
23 PCIECLKRQO# <K CLKREQB | R231 o RCT " N o
PLTRST BU3# R236 . ~330/4 S 21
O——E2 AAN—2
27 PLTRST_BUE#))—ZLipERisTE S 3VSB_LAN CNKTED 2
=
| R273 2.49KR1%/4 RSET 46 | pepr - Voo 12 TR DO+ 22 Green
I 32 3 TR DO- CONN-RJ45_USBX2_LEDX2_TX-RH
veeso R300 , . 1K/1%/4 LAN iSO 28 | \soLates 8 MDINO c216
LS mpipy |F-——— TR DM c214 T N58-22F0181-F02
L6 TRDI-
R295 SROUT12 48 PoS MDINL X_100P/50V/4
15K/4/1 SROUT12 - 8 TR D2+ _100P/50V/4
FB12 3 MDip2 TR D2- =
—== 4 1p g MDINZ [FE————— = —=— L
i = I3
Close to Pin 19 VDRSR VDDSR ! n':h MDIP3 |11 15 ggf
,,,,,, Eﬁ: 12 TRD3
r B VDDSR ;9 MDIN3
! |
Lo
| C268 C269 | C274 238 C267 (252 (232 13 | 38 ACT_LED
VDD1P20 DVDD12 ! LEDO VDD3 - - -
| e et o| o o o o 30 pvpp12 | M (eoyeesk [25—LANEESK R27, 074 LINK LED 8111DL switching regulator disabled
! 515! el eledede 36 pypp12 2 EECS [32—
T T Ed EL EL Ex E 10 2 34 LAN_EEDI
I 5T & | STSTSETET = AVDD12 | @EDUAUXILED2
; : STETET ST 2 T 3 LAN_EEDO
I @ | g el 22|22 AVDD12 < LED3EEDO
I FEEEN sitslslstls 19{ EvpD12 e R264 avse
| g1 3| = X=EX=EX= 3= I m o4 VDD1P2
= 3= 32 3 x x k) k) [
I R £F § § § =¥
o | VDD3 vbD33 4 ENSR U14 X UP7707
FB1 T X\E/)Bg§3 ENSR 11 vin vour (-2
3VSBLAN O 219 C233 C250 C240 407 \/ooss GND C266
o o °J_ o s R263 c278
¢ ; ; °c X_0/4 c281 a X
E E= E=E ! GND - X_1u/6.3VI: Z o > >
5 sl ] 85 CLK_LANI a1 I GND EN O u R318 = © g
g glgl¢e CKTALL | EGND —2%‘ £ L ] X 1Kk £
= X= X= X CLK LANO 4 | = = s 2
[ o o (4] —ZM 2 S
2 3 3 3 CKTALZ | NG i ENSR=1, 2 =%
= = = = X - - & b
RTIGI1iDCGRRN Enable switching regulator L 5
c228
— . ol BO6-8111D04-R0O9 ENSR=0, X 2
27pF/50VINF'O/%[ Disable switching regulator X_2KST4
v Vout=0.8* (R1+R2)/R1
= 25MHz
c227
i 5t CLK_LANO
If il 5VSB 3vsB
27pF/50V/NPO/6 Q o
VDD3
©  Populate for support eFUSE.
R333 - ~
,,,,,,,,,,,,,,,,,,, Min. Typical Max. 47KI4 PMOS | |
| | R326 |
| _ _ ,  VDD1P2 1.0 1.05 1.09 V 30/4 | R276 !
| Close to Pin48 200mil | . G 5% | 3.6K/4 ‘
! VDD1P2 B2 Qs0 | | o3
CHOKE10 ! P-POBPO3LCG_SOT89-3-RH b [ I U9 T
! ! R332 q LAN EECS 1 8
SROUT12 | | o/4 Q51 c201 LAN_EESK > ‘S:E Vﬁg 7 I J-
1 245 [ 0.1uf/10V/X7R/4 LAN_EEDI 5
| CH-4.70L 7ARH | 23 SLPLANK 3 ™ { 3VSBLAN  TAN EEDO a2 RIS 220
-fUL. (A N o E—
| N B | 2N7002 L | X_0.1uf/16V/X5R/4
| S= g | GP1044 K AT93CAEDN-SH-T-RH
| w 5 , X cP3 = =
| s| < ‘ X_COPPER
= R= ¥ R274
L _____ = ! = X_1K/1%4
2 &
FB12 J
“FB12": A trace from CHOKE to RTLC pind
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T
I
I
ALC888S CODEC - -ALCB88S JACK DETECT
I
I
| Populate R564 for CPC.
« LFEO EC60+( ELCIOU/16V LFE OUT 5> ! Unpopulate R564 for BPC.
34 SURRBACK_L B LFE_out 34 | SENSE A RS54 SIKRI%2 FRONT JD oo 3
34 SURRBACK R <& ELC10U/16V__SURR BR CENO EC75+( ELCIOUM6V CENTER OUT vy o\rec ot a4 | A FRONT_JD 4
= n = | R564 AOKRISZ TLNELID s oo o ”
SUR O R EC74+|/ ELCIOUN6V SURR OUTR oo o 5 | A =
SURR_OUTR 34 | R548 20KR1%/2___ MICL JD ICL ID "
R651 20KR1%/2 5 ‘ R542 39.2KR1%/2__SURR_JD gg rrh ot
I -
SPDIFO SUR O L EC72+( ELCIOU/16V SURR OUTL SENSE B R630 5.1KR1%/2 _ SURRBACK
34 spoiFo <K 4| orvm DPSURR_OUTL 34 [ R626 " 10KR1%/2  CEN JO %gEERJBSCK_JD 2
vees 3VsB ! R653 20KR1%/2 IC2_JD =
o] d | R643 39.2KR1%/2__LINE2_JD
Trace Width 20mils |
J ’;T ca90 |
ca65 R778 and dda U25  10uFIX5R/8
I
= ca73 = X ORL2 hAAAAMANERAN ALCB88S-VC2/LQFPA8 |
X_0.1u/25V/4 I 0.1u/25V/4 - OTZabEN Eod N (s ‘
Pizm>5>9 foE af FR OUTR EC59+( ELC10U/6V. LINE_FOUTR
e = 6
G o8 m‘m‘a ‘Z? 4 3 23 SE FROUTR FR_OUTL ELCIOU/I6V __ LINE FOUTL g L'NE—F8UTR 24 |
C10U10Y5 = R776 . OR!! 1 GOZTHHT QuWg < FROUTL — I — LINE_FOUTL 34 |
. DVDD1 256 gEg o
SPDIFO_HDMI 2|9 @ €95 ousemrmict |34 SENSE B | I
3 . 375 33 CD IN JD R | R596 X_39.2K/4/1, |
X_10pfi25VINPO/4_, C485 LRSS .\ X OR! é{}sﬁw @ VREFOUT2 — Y +—)>CDINID 34 |
VY MICL V R
MIC1_REFR/FMIC2 MICLV R 34 —§ opo—es = pipgaas — — B
20,23 AZ_SDOUT = ';W 51 SDATA_OUT L2 REF/JD4 |31 PmicLY. 10 ohm for ALC888S | SPDI F_OUT vCCes
23 AZ BITCLK 22 AL 6 LBIT CLK - I 39.2K ohm for ALC888S-VC2-GR |
- IF DVSs2 MIC2_REF/AFILT2 Al bl I |
IF |
23 AZ_SDINO <& £ soatan LI_REFUAFILT 22— | gggg‘:glgtiorongPC_ \ cs21
DVDD2 I - |
I
20,23 AZ_SYNC 181 syne MIC1_REFL |2 MICL YV L DMICLV L 34 ‘ N32-1030471-HO06 cwievi JSPD1
23 AZRST# o RESET# . S 1
. PC_BEEP VREF ‘ SPDIFO_HDMI R731, , .10R0402 3
T S48 X o avsst [ 28— 5 [ 1
2
X_C33P50N2 < 2% 88 5 AVDDL +5VR I c523
2 38 A% L6 2% 2oz = ca59 ca64 I X_C100P50X BH1X3_White
2 19
= b ozz § ‘é 8585 § % zz C454 10uF/X5RI8 X_0.1u/25V/4 !
i i T /25\%153 10uF/XSR/8 I = =
- - ] . Zul |
B09-LC88844-R09 j f9 9y 999 g8 93 I
SENSE A #* 4.7uF for CPC. F |
TN W— O N I A N A I S . 2.2uF for BRC. !
LINEZ R LINlR: ECE4 "y CATUIOXER ) LINEL IR s o1 1p s !
LINIL, EC55 , C47UL0X5R | LINEL 1L I
MIC2 L R L T D> LINE1_1L 34,35 |
MIC2 R MICIR_ EC53_ 5 C4.7UIOXER MICLR o0 m 34 |
it
,,,,,,,,,,,, - |
; | MICIL EC52 4 C4.7U10X5R MICLL s icr o 34 | For EMI
it |
s bl (DL, Cd38 X CATUIONER ‘
“ coonp | caso X ca7uUl0X5R | :
s cor <<4 COR T cass =|=>< C4.7UI0X5R | !
I I LINE_FOUTR I
Unpopulate for CPC. |
Populate for BPC. ! I
[opulate Tor BPC. | Q73 ‘
—_— G
: CcP16
. . X_2N7002
Azalia Front Audio Connector - !
X_4.7KI4 I cP15
23 AUDIO_SW Y)>——ar~—— ¢ F :
LINE_FOUTL ‘ - =
Q74 :
L G| |
D33 X_2N7002 |
o |
MIC2 VREFO ™ |
| 5%
S-BAT54A_SOT23 I
I
R721 !
R717 I
o N31-2051521-H06 |
47KI4 I
JAUD1 = |
mic2 L 452y 4TUHIOVIXSRIE R718, , 1K/4 FRONT_MIC 1 [ vie onD |2 |
I
mic2 R 451y ATUIIOVIXSRIE R722, , 1K/ MIC_VREF MICPWR PRESENGES & |
I
| s Mic2Jo
,—5— FLINE OUTR  LINE NEXT R Ml D |
C100U/16
LINE2 R EC50+( EL v R725, , 75/4 LINE OUT R HPON 8 :
|10 LINE2 JD
LINE2 L EC51+[/ ELC100U16V R734, . 75/4 LINE OUT L 9| FLNEOUTL  LINE NEXT L LINE2_JD |
F2Z5(@)_vell
R726 R735 (8)_Yellow MICRO-STAR INT'L CO.,LTD
22K/4 22K/4 MS-7613
Size Document Description Rev
v Custom Audio Codec ALC888S-VC2 10
F
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vgs 3V AUDIO  5vSB
R777 R779
O0R/6 X_OR/6
+12V AUDIO CODE REGULATORS
Trace Width 30mils.
R599 1N4148 +5VR
0RO805
D32
u27
VIN vour |2 »f
D24
cs01 1NS817S
EC69 |* cs12
c498 <
C1U16v3
R681 - -
324R1%/2 ciuley 0.1ui25v/4
100uf/16V/6.3X5/2.5mm
a
5vsB 3vsB
o
R702
X_A7KI4
R773 PMOS
X_30/4
Q78
X_P-POGPO3LCG_SOT89-3-RH
R772 a
X_4.7Ki4 Q79 cars VS5 AUDIO
22,28 SLOT_PWR_SW G X_0.1ufl10VIXTR/4 ¥
X_2N7002 =
ca19
X_0.1u/16V/Y/4

SPDIF OUT (REAR)

SPDIF1

T L Loy o

C66 1 | 4
VCeso C1016Y3] B o1
A7 |30 F2 5

23 SPDIFO Y SPDIFO R117 10R04021 - UE'T H
C526 SPDIF3_4

X_C100P50X2]

N5H-03FT141-F02

33,35 LINE1 1L
33,35 LINE1_1R

5

AUDIO1E
FRONT JD
33 FRONT_JD > 53 —
LINE FOUTL R68! 75/4. FB1. 10 ohm BEAD/4. - ’ 2 ! |
8, 2~~n10 ohm 54
O LN ; LINE_FOUTR RE77 75/ FB10~~~10 ohm BEAD/A a1 v
,,,,,,,,,,, - C286 = = C287
! | Res9 R678 470p/50V/4 470p/50Vi4 JACK-AUDIOX6F
Populate for CPC. | — -
LINEL 1L :UnPOPlJli:; foorr;zlzBP \r N
CINET IR T R730 7 OR/2 33 UNELID
T | - AUDIO1D
I _____ ) 33 CD IN IO CD IN JD 63
_IN_. > o R—
- cD L R495, . 1K/4 FB4 ~~~10 ohm BEAD/4 64 P |
3 coR g CD R R515,7 " 1K/4 FB5 ~~10 ohm BEAD/4 61 v
Cc289 = == C288
470p/50V/4 470p/50V/4 JACK-AUDIOX6F
N
3 wicLvl HMCLVL R675, 4.7K/4
33 MicLV R SMCLVR R672, 4.7K/4 AUDIOLE
MIC1 JD 43
33 MIC1_JD
. > R
3 wmicL L MICL L R674, . 1K/4 FB9 ~~~10 ohm BEAD/4 44 1|
33 MIC1R i MICT R R671, 0, IK/4 FB8 ,~~~10 ohm BEAD/4 I
C285 &= = C284 J  IACK-AUDIOXEF
470p/50V/4 470p/50Vi4
N7
AUDIO1B
33 SURR_JD SH—SURR JD g Q—*
SURR_OUTL R690, . 75/4 FB13~~~10 ohm BEAD/4 24 < 1|
33 SURR_OUTL
33 SURROUTR i SURR_OUTR R695,” . 75/4 FB14~~~10 ohm BEAD/4 1
C325 == = C324 e
R691 R696 470p/50V/4 470p/50V/4 893
==
22K/4 22K/4
< JACK-AUDIOX6F
AUDIO1A
CEN JD a3
3 33 CEN_ID R—
R669, , 75/4 FB7 10 ohi BEAI;IA ’ Z |
CENTER OUT ohm 34
38 cenmER ouT g LFE OUT R660"75/4_ FB6 10 ohm BEAD/4 2 v
C290 &= = C327
R670 R661 470p/50V/4 470p/50V/4
JACK-AUDIOX6F
22K/4 22K/4
NF
3
AUDIO1C
SURRBACK JD 13
33 SURRBACK_JD) —
R683, . 75/4 FBL 10 ohm BEADI4 " < 1|
SURRBACK L ohm 14
B Bkt g SURRBACK R R695./ 75/ FB15~~~1Q0hm BEAD/A 11
c282 = = c283
R684 R699 470p/50V/4 470p/50V/4 JACK-AUDIOX6F
22K/4 22K/4

N54-26F0221-F02

MICRO-STAR INT'L CO.LTD
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3VsB +5V_AVDD
(o}

R746
R616 X_20K/4/1
LOW ACTIVE TO X_8.2K/4 Q75 Internal Speaker
DISABLE AMP X_N-2N3904_SOT2;
23 AUDIO_AMP_DIS#) B PN:171-022110C-A25
R742 +5V_AVDD
X_20K/4/1
-
)N u28 FB29
R739 X_SSM2211CPZ-LECSPS X_3000hm/700mA/0.250hm/8
1 MONO_OUT+
. ) vouT_p fE—— R
Port-A X 04 Q—-Il——tj BYPASS _ v
VOL IN 2N = e I MONO _OUT-
3334 LUNEL 1R SH-LINELIR X_40.2K/4/1M_OUT C575 N O VOUT_A cs574
i = X_0.1u/16V/XSR/4
3334 LINEL 1L )-HINELIL R750 4 X_10uf/10V/Y5V/8
-
R SPKR PKR OUT
202348 SPKR ) . f = X _20K/4/1 . -
R744 R747 I_ c577 - R748 | , . X _26.1K/6/1
X_0.01ufi25VIX7RI4
X_100Ki6 § X_10K4 MONO OUT- L 7] sPk1 SPEAKER HEADER DEFINITION
cr79 MONO_OUT+ ° SPK1
2] x puewh-snoL
X_0.01uf/25VIX7RI4

SPEAKER- 1
F F

AUDIO AMPLIFIER POWER REGULATORS

vces

+5V_AVDD
? D34 X_S-B130LAW-7-F_SOD123-RHrace Width 30mils.
oy o .
5VSB C576
D35 X_S-B130LAW-7-F_SOD123-RH
ot

;L l X_4.7uf/10VIXSR/8
F F F

C573 C578

X_10uf/10V/YSV/&_0.1uf/25VIY5VI4

MICRO-STAR INT'L CO.LTD

MS-7613
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Video Connector

VCC3  VIDEO_PWR_5V
o
PLACE CLOSE TO VGA CONNECTOR,
A WITHIN 750 7M|§ OF PIN
| L6 L7
21 VGAR > icL NS T : oV, ’ % .
q
s [l | : : X_39nH/300mA l X_39nH/300mA l c107
2 Q25 ! R510 ! | R157 | X_5pf/50VINPO
X_2N7002S | X_150R/2 | X_150R/2 | c103
] | | | ‘ X_5pf/50VINPO =
Lol | |
i RN2 | | : I =
R ! X_8P4R-2.2KR0402-RH = = |
RERRE s vena 5 vea G ! | | | L4 ‘ L5 ‘
\_¢ T I | AAS AN l
| |
| Rao7 | : R150 : X_39nH/300mA l X_39nH/300mA c101
21 ReB_DDC_cLk YRGB DDC Clk : X_150R/21‘ | X_150R2 | o0 IX_Spf/SOVINF‘O
| | : : :[ X_5pf/50VINPO =
| |
= | = | =
| = | - L2 ~ L3
21 VGAB > VGAB t : : LS : A '
| |
| | l
5VDDCDA | Raol | ‘ R144 | X_39nH/300mA X_39nH/300mA ca2
| X_150R/2 | X_150R/2 | c89 X_5pf/50VINPO
| | | X_5pf/50VINPO
i ‘ ‘ ! | VIDEO_PWR_5V =
|
| |
Gy = ‘ [ | =
Q2L o | D4 Fs2
X_2N70028 Close to PCH within 250 mils. VCC5 2 4
X_S-1N5817_DO214AC X_LlA/GV/O.ZluhrJ_
1
21 RGB_DDC_DATASHRGE DDC DATA CLOSE TO PCH IX_CO.lu:lSYCMOZ
5VDDCCL R143 X_OR/2 VGA 15 15 5
10
21 VSYNC 14 g
»n HSYNC 3 13 g VGA BLUE
5VDDCDA R140 X_OR/2 VGA 1 1 2 VGA GREEN
L L L L o 1 Sen Il
Close to PCH within 750 mils. ces = T T c83
X_C10p50N0402| X_C10p50N
c87 C86
X_5pf/50VINPO  X_5pf/50V/NPO
= JVGA DVIIA =
X_VGA_DVI-RH-4
N58-39F0031-SK7
vces vces vces vces
D8 D5
T x 1P$226 soT23 X_1PS226_SOT23 X_1PS226_SOT23 X_1PS226_SOT23
Y
'!' c80 HSYNC
I X_C0.1u16Y0402
vces vces vees
D11 0
T x 1P5226 soT23 X_1PS226_SOT23 X_1PS226_SOT23
Y
4 c113
I X_C0.1u16Y0402 VGA R
MICRO-STAR INT'L CO.,LTD
MS-7613
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5 4 3 2 1

R196 X ATKA_yees
VIDEO_PWR_5V
2 c JIVGA_DVI1B
21 DV DDPBTXNO o X VGA DVIRI-4
| = N i=
21 DVI_DDPB_TXP1 R206 (3 HPD SINK -
21 DVI_DDPB_TXN1 K—————— m Shelll
| - X
21 DVI_DDPB_TXP2 L R207 | = R195 R194
51 DVI DDPB TXNS X_1KRI4§ § & X_2.2KR X_2.2KR/2 DVI_TXC- D24 | =—
_DDPB — CLK
3 D15 DVI_TXCt D23
21 DVI_DDPB_CLK P —— 2 _ VI TXDO- — CLK
21 DVI_DDPB_CLK N {m—m————————— T B 4 D22 | shiELpeLk
| DV DDC CLK R DVI TXDO+ 1 3 DVI _TXC+ D20 Bﬂ_ﬁg
X_ESD-IP4220 DVI_TXDO+ Biﬁ SHIELDOS
4 o DVI_DDC DATA R DVI_TXDO- D17 | DATAO
o o DVI_HOT_DET. D16 | PATAO
e _Dvi OE# D1 | HPDET
. L VIDEO PWR 5V D14 | e
VCC3 —D13 DATA3
v od d o o9 o o d o o 9 c JJLDM DATA3
M 8 & 0 o o & Y B DVI TXD1+ SHIELD13
D10 pATAL
EENE N - B N DO 22 DATAL
R106 5990 %NE 5555 0 o —D8 1 ¢
X_1.5K/4 [ S B 00 o DVI DDC DATA R D7
= a7 > 8 o < g > 24 DVI_DDC_CLK R Dg_| DDCDATA
C149 X_CO.1U16X0402 GND T3 0 GND D14 ps_| DPCCLK
DVI DDPB CLK N o DVI C CLK N 28 3 DVI_DATA CLK DN DVI TXD1- 6 4 DVI TXD2- D4_| DATAL
C141'FX_C0.1U16X0402 IN_D1- OuT_b1- D3 | DATA4
DVI_DDPB_CLK_P. " DVI_ C_CLK_P 39 |y pis oUT D1+ |22 DVI_DATA_CLK_DP DVI_TXD1+ 1 3 DVI_TXD2+ DVI_TXD2+ D2 gx'TEA-ZDZ“
r | R DVI_TXD2- DI
DATA2
40 21 X_ESD-IP4220
C135 X_C0.1U16X0402 veesv veesv 25 | g
DVI_DDPB_TXN2 DVI_C DATAQ N DVI_DATAQ_DN
DVIDDPB TXN2 41 . |20
C129''X_C0.1U16X0402 IN_D2 OuT_bz
DVI_DDPB_TXP2 I DVI_C DATAQ P a2 |\ oo oUT D2+ |12 DVI_DATAQ_DP 1
43 18 _ _
€127 X_CO.1U16X0402 GND GND N58-39F0031-SK7
DVI_DDPB_TXN1 DVI_C DATAL N DVI_DATAL DN
DVIDDPB TXNL 4 44 . |z
C126''X_C0.1U16X0402 IN_D3 OUT_D3 -
DVI DDPB TXP1 I DVI C DATAL P a5 {1 oo oUT D3+ |16 DVI_DATAL DP reserve
46 15
C121 X_C0.1U16X0402 veesv veesv R--pin 10
DVI_DDPB_TXNO " DVI_C DATA2 N 47 14 DVI_DATA2 DN >
C120' F’X_C0.1U16X0402 IN_Da- Wowow OUT_D4- D16 R--pin 34
DVI_DDPB_TXPO " DVI C DATA2 P 48 e e g 9 13 DVI _DATA2 DP DVI DDC CLK R g 4 DVI HOT DET >
als 481 IN_Dax 5 55¢8 OUT D4+ ESD protection
GND e 333 . DVI_DDC DATA R 1 3 p
2 S 2 ;\ =) SI e N I ] =)
5988358 %3 % 8¢85 BOB-411LS2C-P22 X_ESD-IP4220
TY9Y7T7%999 9 9 9 § x_rPievorariLszee
e mm e — o ovees
"EMI | of 2 == C140 == C119 == C157 == C158 == C118 vees
! | ol © 3
| DVI DATA CLK DN | el @ R168 = = = > < R197 , \ X 1K/1%/4 _EQ 0
| cse1 | ! 2 2 g 8 g R182
| 2
| =! @ 4 & S s | R198, X 1KA%/4 EQ 1 X_1.5K/4
‘ X_6pF/sov/a | ! = X ol 3 3 3 a 2 DVI C CLK P
DVI_DATA CLK DP I R165 164 % % 5 = = 2 :
: | X_1K/A 5 g ';.‘5 g g S R171, \ X 1K/1%/4 OC 0 R182 is TEST POINT
DVI_TXC- | S 8 3 N
‘ ! vees Y KA 2 T T T 2 closer level shifter.
| R203 | vees R170, X _1K/1%/4 _OC 1
| X_22RI2
! ovi Txes : < DVI_DDPB_CTRLDATA 21
I | L <DVI_DDPB_CTRLCLK 21 =
! I R193
L «OVIDDPB_HPD 21
! DVI_TXD1- | X_4.7Ki4 <oV - 2 1 1 1 x
| | ocC 3@ [oc 2@ |oCc 1M [oCc oY [Vswing |Pre/De-
| _ _ _ —
| X_22R12 (mV) 51
| DVI_TXD1+ : DVI_HOT DET DVI_DATA CLK DN__R205 . X 0/4 DVI_TXC- m emphaﬁ'ls
\ R512 DVI_DATA CLK DP__R20L X 074 DVI_TXC+
I 0L\
‘ ! X_0/4 VI_DATAQ DI R199 X 0/4 DVI_TXDO- 0 1] 0 0 S00 1]
| DVI_TXD2- I - DVI_DATAQ_DP RIST X 0/4 DVI_TXDO+
I
I R178 | VI_DATA: R188 X _0/4 DVI_TXD1- E 1@ ECQ 0 Equalization
| X_22R/2 | = DVI_DATA R186 .~ X _0/4 DVI_TXD1+ Q— Q— 4
| DVI_TXD2+ | DVI_DATA R179, X _0/4 DVI_TXD2- @ 1.25GHz
I | vees DVI_DATA R177, "X 0/4 DVI TXD2+
| | (dB)
! DV TXR0- I VIDEO_PWR_5V
! R192 | R233 > 0 0 3
: X_22R/2 | X_4.7KI4 Notes:
DVI_TXDO | VIDEO PWR 5 - )
| = | HPD SINK X 1) These signals have internal 100k pull-ups.
DVI HOT DET 41 _!_ _!_ - '
=G| X 2N70025 c70 c78 MICRO-STAR INT'L CO.,LTD
I x_o.o1u/15vlf[x_co.1u25Yo402-R:>1<i X_C10u10Y0805
MS-7613
= - - - Size Document Description Rev
R775, X_0/4 Custom DVI transfer 10
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vees
co.1uzsy C5
R26 I
47KR
+gv
R25 ., ,100K/6 S PWM
27 10_SYS_FAN 5
J ) BAS32L LL34 By{g 27KR R149, , 100R/4 5> SI0.SYS_FANTAC 27
R145 . 4.7KR l
vces v R147
c3
X_C0.1U25Y oz 1000p/50v/X7/4 I 10KR
R11 Gy BYS FANL = =
X_4.7KR
c0s
RL P3055LDG_TO252
27 10_CHAS_FAN ) Thooop/soy/x7ia ci12,, *
ar BHIX3BF_brown
= X_C0.1U25Y
R161 =
$ 10KR R158
X_OR0805
u1
—L(S:HZ‘QIMPWM FANI_IN  FAN1_DRV 4 gg gg\j
__CHASPWM > |
2 FANZ_IN  FANI_SEN [FE—32=20rs
+12V O—4—= VCC12  FAN2 DRV [2—Fiac—ery
EFéL c1 FANZ_SEN CD100U16EL11
0.1U/50vIX7/6 e FAN3 DRV [0 y\y& EC22
ca = CHRPMP  FAN3_SEN R162 N32-1030481-H06
0.1u/25v/Y5/4 1 [N FANSIN| $ 3.48KR1%
c1 = W83391TG
BO7-8339113-W03 N
0.1u/50v/X7/6 =
- +12v
)
P X BAS32L LL34 BJ» X_27KR R95, X 100R/4 5> SI0_CHAS FANTAC 27
R98 __ X 4.7 l
R99
X_1000p/50v/X7/4 I X_0KR
CHAS FANL = =
Ess 5 \
X_P3055LDG_TO252 1 \?‘
_1000p/50vIX7/4 c28 , [ T
:E " X_BH1X3BF_brown
= X_C0.1U25Y
X_lOKR R74
X_OR0805
CHAS DRV,
CHAS_SEN
.| x_cpioouteEL11
EC7
N N32-1030481-H06
X_3.48KR1
vces vces +12V +12V
[e}
BH1X4B_WHITE-3.3MM-RH =
R43 R39
X_4.7K/4 47KI4 4.7K/4 CPU_FAN1
27 SIO_CPU_FAN 41
27 SI0_CPU_FANTAC- V2 1Ki4 3 | MEC1
l J :L 214
10KI411 c24 I I ﬂ: CDlOOUlGELll
N32-1040731-HO6
- - - MICRO-STAR INT'L CO.,LTD
0.1u/16V/Y/4 X_0.1u/16V/Y/4
MS-7613
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POWER CIRCUIT FOR USB PORT 10, 11

5V_USB svcel

e T

2.6A_miniSMDM2esol c208 :L
EC36 R216
Io.mf/zswvsvm T 10K/4
= > oc#5

470u/10v/6.3X11/2.5mm
R217
15K/4

POWER CIRCUIT FOR USB PORT 2, 3

19

5V_USB

FS3

2.6A_miniSMDM260

I

C187 :L+
EC31

0.1ul/25VIV5V/4 T

470u/10v/6.3X11/2.5mm

POWER CIRCUIT FOR USB PORT 6, 7

5v_UsB svcea
Fs9
2.6A_miniSMDM2esol cs25 :L
EC63 R733
Io.mf/zswvsvm f[ 10K/4
= >> OCi#1

470u/10v/6.3X11/2.5mm
R724
15K/4

POWER CIRCUIT FOR USB PORT O, 1

5V_USB svcer

e

2.6A_miniSMDM260
EC64 R732

I

0.1uf/25V/Y5V/4 T 10K/4
L > 0c#0
470u/10v/6.3X11/2.5mm
R723
15K/4

19

5V_USB

Fs7

Svces

v

2.6A_miniSMDM260

—i—

C517

1.
0.1uf/25V/Y5V/4 ji

4700/10v/6.3X11/2.5mm

EC65

R715
10K/4

> oc#3

R710
15K/4

19

POWER CIRCUIT FOR USB PORT 12, 13

5v_USB svces
FS1
Z.GA_miniSMDMZGol c12 :L
EC1 R40
:[o.mf/zswvsvm f{ 10K/4
L L > oc#6
19 = =
470u/10v/6.3X11/2.5mm R59
15K/4
POWER CIRCUIT FOR USB PORT 8, 9
5v_USB svcce
FS6
2.eA_mini5MDM2fsol c518 j:
EC66 R719
:[o.luwzswvsvm 1 10K/4
L > oc#4

470/10v/6.3X11/2.5mm
R708

15K/4

19

19

MICRO-STAR INT'L CO.LTD

MS-7613

Size
Custom

Document Description

USB POWER

Rev
10

[Date: Tuesday, July 21, 2009

[Sheet 39

of

53




REAR PANEL USB CONNECTOR FOR USB PORT 10,11

Trace Torgths o=t b Tess T2 nches FRONT PANEL USB CONNECTOR FOR USB PORT 23~ _
L1 sveet svest Trace lengths must be less 5 inches ‘fx c80R 716 svees
19 USB11+ USB11+ 2 1 SBD1l+ R218 X_680R
USBIL- 2 _SBDIL LAN_USB1A L23 - D28
}g %5'5851116+ USB10+ 3 3 SBD10+ D20 = CONN-RJ45_USBX2_LEDX2_TX-RH JUSB1 1P4220/SOT457
To USBI0. USBI0- 4 _SBDI0- 1P4220/SOT457 19 USB3+ UsB3+ 2 1 SBD3+ i 5
SBD10- 5| 19 USBa. USB3- > SBD3- SBD3- 9 H : SBD2- SBD2+ g 4 SBD3+
Common Chock SBD11+ g 4 SBDI1O+ SBDI0+ 7 1o Uspor USB2+ 3 3 SBD2+ SBD3+ C: : N SBD2+
_ L12-1218037-N52 8 uUP 19 UsB2- USB2: | 4 SBD2- 7 s I SBD2- 3 3 SBD3-
o[ Match pairs to 50 mil. _sebil- g | | = sebio- g 10 b—=x '
RN4 SBD11- 2 _ Common Chock
X_8P4R/OR/6 SBD11+ L12-1218037-N52 = CON2ZX5-1_WHITE ‘1
USBI1+] xox—xy p SBDIL+ j 4 DOWN
USBIL 3 4 _SBDIL- RN20
USB10+ 5 m 6 SBD10+ X_8P4R/OR/6 N31-2051461-H06 =
USBI10- 7 [V | 8_SBDI0- = USB3+ 1 pxoxy 2 SBDSH
_USB3- 3 LA A }4 SBD3-
_ _ USB2+ 6 SBD2+
NEAR USB CONNECTOR L N58-22F0181-F02 —Tee— m SE2— Match pairs to 50 mil.
NEAR USB CONNECTOR
REAR PANEL USB CONNECTOR FOR USB PORT 4,5
FRONT PANEL USB CONNECTOR FOR USB PORT 6,7
Trace lengths must be less 12 inches svees T I th t be I 5 inch
race len s must be less inches
L12-1218037-N52 sveez 0 & svees
L10 R210 X_680R X_680R R720 Svees
Vv L21 VY
10 USBa+ USB4+ Q 1 SBD4+ = =
b Usea. USB4- 2 _SBD4- D19 11394_USB1A 10 USBE+ USB6+ 2 1 SBD6+ D26
T UsBat nggf 3 3 ggggf 1P4220/SOT457 — 65 19 USBe. 8232; 2 SSBBI;E: uUsB3 JUSB4 1P4220/SOT457
19 USBS- S saose 6 4 SBD4+ SBD4+ 7 I }g ﬂz%;f USBT7- 3 j—ssor SBD6- 5 [ ¢ ﬂ I] 2 SBD7- SBD7+ 6 4 SBD6+
Common Chock SBD6+ 3 3 SBD7+
c Match pairs to 50 mil. SBD5- 1 {:} 3 SBD4- 1 up Common Chock :g o] SBD7- 1 3 SBDS-
SBDS- - - r‘L
N SEDo- 2 | L12-1218037-N52 i” °
X_8P4R/OR/6 RN18 = J105-BX
USB4+ | oy 5 SBD +—41_DOWN X BPARIORIG YJ105-BX
USBA—_3 [\ ] 4 SBDA- CONN-1394_USBX2_blacl USB6+ 1 r——x » SBD6+
USB5+ 5 6 _SBD5+ = USB6-_3 4_SBD6- N32-1051011-H06 =
USBS- 7 [\ A 8 SBDS- USB7+ 5 [\ ] 6 SBD7+
USBT-_7 [\ ao~y| & SBD7-
N58-14M0051-L06
NEAR USB CONNECTOR = NEAR USB CONNECTOR
FRONT USB CONNECTOR FOR USB PORT 12,13
Trace lengths must be less 5 inches
FRONT PANEL USB CONNECTOR FOR USB PORT 8, 9
L1 Svecs Svc‘gf NEAR USB CONNECTOR _ SVOCCS
USB13+ SBD13+ R2 X_680R Trace lengths must be less 5 inches X_680R R728
R o o ra B (e e o N ™
1o UsB12. USB12+ 3 3 SBDI2+ = =
o USBis. USB12- 4 _SBDI2- D2 19 UsBs+ usBg+ 2 1 SBD8+
N 1P4220/SOT457 19 UsBs. USBS- 2_SBDS- D27
Common Chock usB1 br USBo+ USBO+ 3 3 _SBDO+ JusBs JusBe 1P4220/SOT457
L12-1218037-N52 __SBD13+ g | | 4 SBD12+ 9 11 19 USBY- USB9- | 4 SBDO- . =| |= . SBDo -
ﬁ 3 2 .
SBD13- 1 3 SBDI12- 1| L5 5 Common Chock SBD8* 3 :;’ g: 3 SBDOY & 4
RN1 SBD12- 2 uUP 6 SBD13- L12-1218037-N52 Y SBDY- 1 a SBDS-
X_8P4R/OR/6 SBD12+ 3 7 SBD13+ o o
USB13+1 o » SBDI3+ 2 ) RN19
USB13- 3 [\ A ] 4 SBDI3- X_8P4R/OR/6 = v05.8X viosBX |
USB12+5 6 SBDI12+ 10 12 USBE+ 1 pr—rx) 2 SBDSB* =
USBT2- 7 L\ anv}-8SBDIZ- = DOWN USBB 3 [\ aoau] 4 SBDB-
e N32-1051011-H06 =
1 1 USBY-_7 [\ o] & SBDO-
N53-08M0421-F02 NEAR USB CONNECTOR

FRONT USB CONNECTOR FOR USB PORT 0,1

Trace lengths must be less 5 inches SVC(<)27
L12-1218037-N52

R712 X_680R
L24 FA,_.
SVCC7 =
T e =
19 USBO- - |2 oBU0-
19 USBL+ USB1+ 3 3 SBDL+
19 USB1- USB1- [4  SBDI- 1P4220/SOT457
A Common Chock SBD1+ 6 4 SBDO+
Match pairs to 50 mil. RN2L SBD1- 1 3 SBDO-
X_8P4RIOR/6
_USBO* 1 iRy 2 SBDO+
__USBO- 3 | 4 SeDo-
T TR AN - 153 MICRO-STAR INT'L CO.LTD
USBLE 7 s SBDL-

N31-2051461-H06 MS-7613
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Custom USB Conn. 0
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T
|
5VDIMM |
5VDIMM FOR DDR svse Q ! Vcc] SREF
! —
|
vees o RIS\ 510/4 R160 ., . 10/4 svSB o19 |
o=V W——0 M
27,4348 ATX_PWR_OK S>—RISZALOKI4/L5VDIMM 5V | ISVDIMIM 5VSE C1050.1uliA6VIXSRI4  POGPO3LCG_SOT8Y EC10 ! vees VCC1_8REF
43, _PWR_OK p)——=2SA s 25 F—ﬁ 5 | u13
G 1 (=]
o = E[ 8 | uP7707
s d = £ | 1 viN vouT
23,27,42,44 &Pﬁ3d§§:§i s3# 98 svsB_DRV L SVSEDRVL w5k @ ! l vces a
23,27,43 SLP_S4# S5t 23 18nf/16V/X!. g : Cc279 Q 3 z 9
d = = 1UF/6.3VIX5R/4 EN 0 =2 c265
MODE B 5VDRV1 g?/a%vm : c276 gitiRl%O«tOZ 47unovie
8 e G .1u = y
ﬁ‘— MODE & 5VCC_DRV < L g | o 1udvivia
= UP7501 A oz 3 |
R153 5= C102°] N-APM3023NUC-TRL_TO252-RH | =
1KIS/1:[ ‘ =
7501 Mode = = | R321
H:Support S0/S3/S5 Sy 22nf/16V/4 b ‘ 0.8*(R311+R321/R321) 2KR19%0402
L:Support S0/S3 vees |
I L
|
|
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 4
3vsB vees
Q o
PWROK DELAY
R686
vees 3VsB 4.7K14 VID before PWROK >3ms
5VSB 5vSB
o 1u/6.3v/Y5/4 I)>CHIP_PWGD 22,23
10R/4 Q59 gfjih G SVDRVL R682 4.7K/4
3vsB
L N-APM3023NUC_TO252 18,23Q247 VRM_PGD
»—2 pok 4 s 3.3v
5 vouT
2] En 8
L R647 27,4348 ATX_PWR_OR>—ROBO (LOR/
alun T C489 10K/4 2N7002  VCC3
+
0 o mlz 5%5/5 5VDRV1 EC67
R664, , X OR/4 5 r e 2 200K14 1000u/6.3v/8x11.5/3.5mm R679, . JX_20K/H/1 =
VREF 0 © X_18000p/16v/X7/4 R627
B UP7706U8_PSOP8 R648 X_4.7K04
1 3.3K/411% = Q62 __
EC68 =

E[ 470u/10v/6.3X11/2.5mm

6,2348,49 FP_RST# ) R62Q X 20K/471 n
8 WoTEY R649 X_20K/4/ 5 4

X_NN-CMKT3904_SOT363-6-RH

Update from SLP_S3# to VRM_PGD

5VSB

Q64
P0O6P03LCG_SOT89 sv USB
T_

5VSB
5VDIMM_5V

R172 9

vees 47KR/4

Q30
2N7002
R163
4.99KR/1%/4

5VSBDRV1
st
X_18nf/16V/IX/4

5VDRV1 (E‘l’}

For Front 1.9

E

Q31

For Rear

P75N02LDGL_TO252

G

2N7002

P75N02LDGL_TO252

X_22nf/16Vi4

C117
0.1u/16V/Y/4

[e]
VCC5

——

MICRO-STAR INT'L CO.LTD
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VCC1_8REF
+12V vces
o)
z +12V vees
o o
El
VCC1_8REF >
- a
T near U57 Pin3 R305, . \2K/4/1
a
R282,  10K/4/1 3
R312 LM358D_S0IC8 N-APM3023NUC
C239 == LM358D_SO0IC8 N-APM3023NUC-TRL_TO252-RH R709
X_0.1uf/16V/X5R/4 R287 1KR/4/1
10K/4/1
= X_1KR/4/1 Vvcel 8 Cc579
C520 2200pF/50V/4 I VCCe1 s
X_2200pF/50V/4 .
CD100U16EL11
R285 R771 +
OR/4 L EC70
v : 1KRI4/1
4_c237 xfo.1unevivia
R283 s - -
¢ X_1KR1%0402 am
o8&
g - - -
4 S Discharge Circuit
= 3
m
N
B VCC_DDR
¢ 2748 PSONAY 5VSB vees vees
I
- R480
cpuvtt & pch vore wait 1.8v
R493 R768 R769 R770
vces X_20/1206
X_20K/6 X_330/1206| X_330/1206| X_330/1206
Q77
— G | 1 1 1
q X_2N7002
18,23,41,47 VRM_PGD > 23 SLP_SS5# > Ra81 , \ X 20K/6 076 L
X_2N3904
23,27,41,44 SLP_S3#)) 5
X_2N3904
vees vees vees +12V
+12v veces
= 5 g 5 3
VSB
3 S i * 8 g ])_ 3
5 * 8 ° ® 7] Ecar
3 5 = E e 470u/10v/6.3X11/2.5mm
5 g 8 5 2
c463 = =8 = £ 2 s
H g 2 2 R
0.1u/16V/4 2 & e veesm = R
B % 2 =
[d = o
For EMI = e S b4
El @ T
VCC_DDR 3 3
o
€93 ;1 X 0.1u/16VIY/4 5VsSB 5V_UsB
¢— €98 1\ X O.IUNEVIVIA o o vees
C94 ;3 X_0.1u/16V/Y/4 vces PCH_1P05 +12V
v 423 X 0.1u/16V/Y/4 C422); X 0.1W/16V/Y/4
€95 |1 X_0.1u/16V/Y/4
.—."._—
C440,, X_0.1u/16V/Y/4 C441), X_0.1u/16V/Y/4
€202, X_0.1u/16V/Y/4 v v C530 C532 c531 c533
v €432, X_0.1u/16V/Y/4 €431, X_0.1u/16V/Y/4 c197
C203, X_0.1u/16V/Y/4 v v X_0.01u/50V/X7R/6 X_0.01u/50V/X7R/6 X_0.01u/50V/X7R/6 X_0.01u/50V/X7R/6
w X_0.01u/50V/X7R/6
€204, X_0.1u/16V/Y/4 =
ar —_—
vces vces vces
= 3vsB o U vCces VCC_DDR
(o}
C425), X 0.1u/16V/Y/4
C582,, X_0.1u/16V/Y/4 ) v
r ',— -
—csey 4B, X 0.1uL6VIYIA MICRO-STAR INT'L CO.,.LTD
C583); X 01W/16VIY/4 v
F
L MS-7613
Size Document Description Rev
= Custom ACPI Controller 2 10
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D13
S-BAT54C_SOT23
+12v 5VDIMM 20A
m m m CHOKE4
S > o
C156, C1U25X/8 SYDIMMgIN 1 % 2o O5VDIMM
- l l d_ 2 :L+ e :le CH-1U15A L c69
S S 5 I C0.1u25Y
g g
DDR UG G Eszfu{ag{ag{g 1
w 4 3 =
Q26 = = = < = < = w
10u/10V/8 <
N-NTD4809NT4G 0.1u/25V/4 vee bor
R204  0/6 - -
. o DDR_BOOT1 C163,,0.1u/25V/4 CHOKE6 _ CH-1.1u27A1.7m-RH
Vref g BOOT 4—«\/\/.-"——1 | 5
R184 pHASE | 8 DDR_PHL T R
X_0/6 o UG |2
c162 - z U6 e . DDR LGL g JE;}L R159 N
X_0.1u/25V/4 2.2/8 c2 | 4+ B+87]+ 8
UP6103S8_SOP8-RH T REFRBRTR
= N-NTD4806NT4G Q 4242
ci51 = c1s2 5 g < B
X_0.01u/16V/4 X_0.01u/16V/4 R211 w 8 2] 8
- Q32 C104 S S R S
26.1KR1%0402 3.3n/50V/X/4 5 e | 2 ¢
< L 23 8 gl ¢
b ¢
1 £ g
x
Q34 3
svsB o—R167 1K/4 N N7f)fz §OT23
5
c123
X_0.1u/16V/4 =
N-MMBT3904_NL_SOT23 | = |
Q33 Qa7
232741 SLP_sayy—RITAN&TKA R175 X 4.7KI4 (¢ ATX_PWR_OK 27,4148
Y Y X_N-MMBT3904_NL_SOT23
4 - DDR VTT Power
To CPU Copper trace width > 250mils ,
island behind DIMM > 400mils
vees
o)
VCC_DDR VCC_DDR
U2 0.2075A*6=1.245A
O
81 VREF2 VIN R30
>
7 1K/A%/4  VTT _DDR
= ENABLE OND 2 popyrT vRer
5 £ ventt VREFL [
BOOT_SEL  VOUT 1
GND R54 = j: c27
UP7711 R35 0.1u/25V/4
1.25V/2.9A 1K/4 1K/1%/4
c25 EC8
= = = CD1000u63EL11.5-RH
C1U25X/8
MICRO-STAR INT'L CO.,LTD
MS-7613
Size Document Description Rev
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VTTPWRGD LEVEL SHIFT
+12V
o
I CPU_VTT
1N4148S_SOD123 30A
Iripple=8.28A
6.1*%2*1=12_.2A>8.28A
R66 R69 1oy
¥
+12v aA1/1206 BST R _U50 4.7/8
m m M CHOKEL
N =] w
R23 1
T ¥
2.2/8 l l :Lr 9 L 9 L OCH-12U15A c22
a 5 5 5 CO0.1u25Y
vee uso | Qo c1u1 I :Es I 8 8 8
I o— ik T IR - -
[ a - - oo z T
1UF/16V/XTRIE Q10 0.1u/25V/4 8 ] ]
= 809NT4G ca7 B o o
= C10u16X51206-RH-1 I I I
d N-NTD4809NT4G 0.22uF/25VIXTRI6 e e e
u3 cPuVTT
647 VIT PGD  ((—R28 X_0MPGOOD U010 [ oo g est 2 EéTu“s?f
> TG > PHASE Us0 1 2 CHOKE3 . , . .
R20 24K/4/1 _EN_CPU VTT 7 PHASE J J
Ccomp Q20 CH-0.5040A0.81m-RH N
8 LG U50 rg S} R79 A m o m 7 mdemsm +m ] mm
FB o BG 0 o ald*alto Q o o
§ uy A C76 1l T~ ~a3 ~°1~ E:kﬁ ~h ~o —~23
a o o Q14 a 2.2/1206 = 7 N
2 zZ z O R61 N-NTD4809NT4G £ I 8 81 81 8 8 2 sy
3 © 0 - N-NTD4809NT4G s g g el gl g e 5 9
° = 2K OCP~52A Lo NI
o (5] (5] (5] (5] (5]
= I 2200pf/50VIX7RI4 s s s| s s < b4 Q
co | cu | NCP1589A = & % S| 5| & % n 4
T T k) o o & & & n
0.015uF/16V/XTR/4 47pf/50VINPO/4 = R9 N N S| S| S N
= g 19 |¢05]9 |3
100/6/1 E| E] ] E] E] E]
@ @ @ @ @ @
VOS U50 o o o o o o
RS
FB CPU VTT R8 I, 4.12K/4/1 . CPU_VTT SENSE R =
R19 RO L_g4C8_FB _CPU VTT R FB CPU VIT R16 X 014 R7 4.12K/4/1
C1000p50X0402 751471 R10 . . 0/6
13K/41 L— == A~"—>>VTT_VCC_SENSE 6
| cis R18
R13 0/4 3
—= A T
6 VIT_vsS_SENSEK 0.01uf/16VIXTRI4 13K/4/1
R14 = 3vsB
0/4
vees
- +CPU_VTT STABLE TO VTTWRGOOD ASSERTION -
- 10K/4/1
1 R6 MIN-100ns EN CPU VTT
: ol sok/arn
3
sl CPU_VTT
3vsB Q43
g CPU_VTT s
i} !
R15 R38
PCH_1P05,
Q3 ) 10K/4/L 1K/4 = 4
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TABLE 2. VR11 VID 8 BIT (Continued) 5PU CORE 20A
VID7 | VIDG | VID5 | VID4 | VID3 | VID2Z | VID1 | VIDD | VOLTAGE
0 1 0 0 1 1 1 1 1.11875
GPU_12V_IN
i} 1 0 1 0 0 0 o 1.11250 o)
0 1 0 1 0 0 0 1 1.10625 _ 1
c212 o
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V_6314 X_10l a8 =
R277, , X_1R/8
R298 R281 5
X_2.2/8 X_2.218 X_N-NTD4809NT4G
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6 GFX_VCC_SENSE 3 R317, X 0/4 GPU_VSEN 12 | yoen R303 K4 | %
= c275 8 R301, , X_15K/4/1 C257,) X_2.2nF/50V/4
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R310 c262 = C261 9 GPU FB Lo+ | EC35
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CPU VRD11.1
ATX P/S WITH 1A STBY CURRENT PW +CPU VCCP
5VSB | 5V 3.3V | 12v -12v 12V o  PWM
+/-5% | +/-5% | +/-5% | +/-5% | +/-5% +/-5% REGULATOR
+CPU_GFX
(Havendale
Only) PWM
REGULATOR

+CPU_VCCP (S0, S1)

HAVENDALE/LYNNFIELD (95W]

+CPU_GFX (S0, S1)

VCCP (CPU core 8 bit VID) 80A

+CPU_VTT PWM
REGULATOR

+CPU_VTT (S0, S1)

VAXG (GFX core ) 15A

5V_DIMM Linear

REGULATOR

VCC_DDR PWM
REGULATOR

VTT_DDR
REGULATOR

VTT_DDR (SO, S1, S3)

VTT (CPU Uncore, I/0) 30A

VcePLL (SFR supplies <0.8A)

DDRIII DIMMs

VTT_DDR

VDDQ

o—

VCC_DDR (S0, S1,53

VDDQ (DDR 1/0) 2.8A

PCH Ibex Peak (5.5W)
V_CPU_IO 1.05V 33uA

V5REF 5V 2.4uA

PCH_1P05(S0, S1)

V5REF_Sus 5V 6uUA

Vce3_3 3.3V 0.3572A

PCH_1P05 PWM
REGULATOR

5V_USB (S0, S1,S3)

5V_USB Linear
REGULATOR

VccACIk 1.05V 0.034A

[VcCADAC 3.3V 0.0691A

VCccADPLLA 1.05V 0.0782t
VccADPLLB 1.05V 0.0782)

VccCore 1.05V 1.7481A

VceDMI 1.05V 0.0655A

VeelO 1.05V 3.4059A

VccLAN 1.05V 0.4002A
VccME 1.05V 2.4072A

VcecMES_3 3.3V 0.0862A

VccPNAND 1.8V 0.1559A

VccRTC 3.3V 0.0022A

VeeSus3_3 3.3V 0.1680A

VceeSusHDA 3.3V 0.0060A

VccVRM 1.8/1.5V 0.1829A

3VSB Linear
REGULATOR

3VSB (S0, S1, S3, S4, S5)

+5VR (S0, S1)

VCccAPLLEXP 1.05V 0.045p

VceFDIPLL 1.05V 6mA

VCCSATAPLL 1.05V 0.0324

HD Audio ALC888S-VC2

+5VR Linear
REGULATOR

+1.8V Linear
REGULATOR

+1.8V (SO0, S1)

+5VR 51 mA

X1 PCIE per

+3.3V
+12V
+3.3Vaux 0.4A

3.0A
0.5A

X16 PCIE

+3.3V 3.0A
+12V 5.5A

+3.3Vaux 0.4A

USB X8 FR

USB X6 RL

VDD
5V_USB
4.0A

5V_USB

VDD

VBAT

VCC3 40 mA

VDD3 58mA
(-

LAN RTL8111DL

VDD1P2 289mA

3.0A
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2009703727

Version OA: Power solution:

2009703716 Page 47: Change R50 from 681 ohm to 931 ohm.
Page 23: Populate R668 by Intel suggestion. Page 47: Change R56 from 1.24k ohm to 1.33k ohm.
Page 23: Populate 100k ohm in R668 by Intel suggestion. Page 47: Change R101 from 162k ohm to 255k ohm.
Page 23: Unpopulate R214 by Intel suggestion. Page 47: Change C34 from 33 pF to 10 pF.
Version OB: Page 47: Change C35 from 470 pF to 1000 pF.

Page 47: Change R65 from 16.5k ohm to 21k ohm.

Page 47: Change R70 from 5.1k ohm to 3k ohm.

Page 12: Populate C96 and C98.

Page 47: Populate 4700pF cap in C29 and 2.49k ohm resistor in R46.
Page 47: Change R52 from 13.3k ohm to 14.3k ohm.

Page 47: Change CHOKE2, CHOKE5 and CHOKE from 0.5uH to 0.36uH
Page 47: Populate EC32.

Page 47: Change R120, 121 and R122 from 6.19k ohm to 5.11k ohm.
Page 44: Change C6 from 0.015uF to 4700pF.

Page 44: Change R8 from 4.32k ohm to 4.12k ohm.

Page 44: Populate 820uF cap in EC78.

Page 44: Change EC76 from 100uF to 220uF and non-stuff EC77.
Page 44: Add a 820uF cap in EC79.

2009703717

Page 35: Add internal amplifier circuit by HP requestion.

Page 34: Remove internal line-in circuit by HP requestion.

Page 6: Add CPU POC circuit following Design guide..

Page 47: Change R123 to 2.20hm/0805 reserve for ISL6333A.

Page 39: Change USB port O, 1 OC from OC#5 to OC#0 following Design guide.
Page 36: Change R143 and R140 from 100 ohm to O ohm by Intel suggestion.
Page 23: Pull-up GPI057 to 3VSB by Intel suggestion.

Page 23: Unpopulate R603 by Intel suggestion.

Page 23: Pull-up SMLOCLK and SMLODATA to 3VSB by Intel recommend.

Page 23: Pull-up SMBCLK and SMBDATA to 3VSB by Intel recommend.

Page 23: Swap HAD_SYNC and HAD_RST to match ball name.

Page 23: Connect PCH_JTAGRST# to a test point by Intel recommend.

Page 49: Connect SATA4GP to Pin 34 of the JTAG connector by Intel recommend. 2009/03/30

Page 49: Connect Pin 41 of the JTAG connector to a test point by Intel recommend. Page 23: Change R642 from 4.75k ohm to 1.1k ohm.

Page 49: Connect VCC of the JTAG connector to 3VSB by Intel recommend. and R641 from 12.1k ohm to 3k ohm following Intel MOW Ww13 2009.

Page 23: Connect GIOP26 to control audio de-pop circuit. Page 27: Change R571 from 5.6k ohm to 5.9k ohm to meet RSMRST# falling spec.

Page 23: Use GIOP13 to switch audio Verb Table with internal amplifier or not. and unpopulate C456 to meet RSMRST# falling spec.

Page 37: Reserve R512 for DVI level shifter eable control. 2009/03/31

2009/03/19 Page 20: Reserve C471, C479 and C483 for EMI.

Page 20: Change R539 and R546 from 39 ohm to 22 ohm by Intel recommend. 2009/04/02

Page 27: Reserve R766 for RSMRST# timing control. Page 26: Un-stuff R431 and R400.

Page 23: Change GP1045, GP1046, GP1047 pull-up well from VCC3 to 3VBS following schematic checklist. Stuff R423, R401, R367, R475, R371 and R450 for using external LC filter.
Page 22: Connect SATA port4 to SATA5 connector by HP recommend. Page 38: Connect Pin 1 of Ul to fix system fan always full on.

Page 22: Connect SATA port2 to SATA3 connector by HP recommend. Page 48:Use GP1031 to control power LED for LED turn red then green with dual color LED.
Page 22: Use GP1022, GPI1038, GP1039, GP1048 for MB_ID. 2009704706

Page 32: Unpopulate C216 for EEPROM can not be programed issue. Page 33: Reserve C485 for AZ_SDOUT.

2009703720 2009704707

Page 42: Reserve discharge circuit. Page 34: Reserve Q78, Q79, R773, C475, R702, R773 for power saving in S5.

Page 47: Connect IMON pin of VRD to ISENSE of CPU. Page 43: Change R200 from 1.3k ohm to 1.33k ohm for DDR power quality.

2009/03/23 Page 27: Add D36 and connect to ATX_PWR_OK for AC power lost last state function adnormal.
Page 32: Unpopulate C209, C210, C214 to fix LAN LED wrong. 2009704709

Page 42: Add R771 approve VCC1_5 whithout load. Page 18: Change Clock gen from realtek RTM875N-606 to realtek RTM885N-932.
2009/03/24 Page 44: Add D37 to fix CPU_VTT leakage in S3 state.

Page 22: Delete SATA5, SATA6 connector.
Page 22: Change SATAl and SATA2 to right angle connector.
Page 15: Change C160 to 22uF/0805 and add a 22uF/0805 in C470.

2009703725

Page 23: Change R595 from 10k ohm to 1k ohm.

Page 23: Reserve R561 to pull-up FP_RST# to 3VSB.

Page 30: Add R813 and R814 to switch Mini-card support wake function or not.

Page 41: Change R650 from 4.7k ohm to 1k ohm for approving CHIP_PWGD signal level.
2009/03/26

Page 34: Move D24 to pin2 of U27.

Page 34: Change R681 from 309 ohm to 324 ohm.

Page 34: Connect D32 to 3VSB.

Page 30: Add Wireless LED (JWLED) by HP requirement.
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VerSion OC: Page 44: Change R6 from 69.8K ohm to 59K ohm.

2009/04/21 2009706722
Page 23: Reserve C365 to fix sometime the system auto wake when insert PCIE device. Page 24: Un-stuff C560
Page 27: Connect KBRST# and A20GATE of 10 to PCH KBRST# and A20GATE. Page 24: Change C557 to O ohm.
Page 23: Use GP1044 to control onboard LAN power. 2009/06/25
2009704727 Page 39: Change R216,R212,R40,R733,R715,R719,R732 from 220 ohm to 10K ohm.
Page 28: Add C412 for PCIE slot power. Page 39: Change R217,R213,R59,R723,R710,R708,R723 from 330 ohm to 15K ohm.
Page 34: Reserve C419 for audio power. _
2009/05/06 Version 0D:
R 2009706722
Page 40: Leave pinl0 of JUSB1 and JUSB2 NC for some card reader work abnormal. _ _
_ Page 45: Add MEPWRGD circuit.
Page 41: Change EC67 to 1000uF for 3VSB power quality.
2009706725
Page 37: Swap DVI_TXD2+ and DVI_TXD2-.
Page 23: Add RECOVERY header.
2009705707
R 2009706726
Power Solution:
Page 37: Reserve C581 for EMI.
Page 12: Unpopulate C146, C139, C181
2009706730
Page 12: Unpopulate C142, C155, C168, C171, C179, C176, C167, C145
Page 20: Reserve R393 and R395.
Page 44: Change EC76 from 220uF to 100uF.
2009/07/02

Page 44: Change C6 from 4700pF to 1000pF.
Page 47: Change R101 from 255k ohm to 158k ohm.
Page 47: Change C18 from 680 pF to 470pF.

Page 42: Reserver C582 and C583 for EMI.
Page 49: Reserve R545,R782,R783 and R784.

2009/07/09
Page 47: Change R70 from 3k ohm to 2.74k ohm.

Page 49: Un-stuff R579,R558,R543,R584,R568,R534.
Page 47: Change R120, R121 and R122 from 5.1k ohm to 5.9k ohm. 2009/07/14

Page 47: Change C29 from 4700 pF to 1000pF.
Page 47: Change R46 from 2.49k ohm to 2.1k ohm.
Page 47: Change R45 from 750 ohm to 100 ohm.
Page 47: Change R65 from 2.1k ohm to 8.2k ohm.
Page 47: Change C35 from 1000 pF to 3300pF.
Page 47: Change R52 from 14.3k ohm to 14k ohm.
Page 47: Change R56 from 1.33k ohm to 1.4k ohm.
Page 46: Change R290 from 9.1k ohm to 15.4k ohm.
Page 46: Change R309 from 19.6k ohm to 23.7k ohm.
Page 46: Change R286 from 100k ohm to 82k ohm.
2009705711
Page 18: Change clock gen from RTM885N-932 to Silego SLG8SP585
Page 27: Change R571 from 5.9K ohm to 5.6K ohm for meet RSMRST# falling time.
Page 12: Populate 0 ohm in C186 following WW16 MoW
(Discrete graphic only support, VAXG tie to GND)
Page 11: Populate R293, R299 following WW18 MoW
Page 30: Connect LED_WLED to pin4 of JWLED for meet LED cable define.
Page 22: Change SATA1 and SATA2 connector type to DIP.
2009/05/18
Page 23: Change C495 and C500 from 10pF to 18pF.
Page 13, 15: Change C137 and C161 from O.1uF to 2.2uF to improve Vref_CA power.
Page 30: Reserve R780 for mini card.
Page 30: Connect R813 to 3VSB_SLOT.
Page 21: Add R375 and R376 for support two TL-399.
2009/05/26
Page 23: Populate R619 to fix TV tuner card can"t be detected when system restart.
2009/06/16
Power Solution:
Page 46: Un-stuff R33.
Page 46: Change R50 from 931 ohm to 845 ohm.
Page 46: Change R56 from 1.4K ohm to 1.5K ohm.
Page 46: Change R70 from 2.74K ohm to 3.6K ohm.

MS-7613
Page 46: Change C35 from 3300 pF to 1000 pF. |§m |DmymmnonamMn r&v‘
_ Custom Hlstory 10
Page 46: Stuff 1000 pF in C26.
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Power Solution:
Page 44: Un-stuff R16.
Page 44: Stuff 4.12k ohm in R7.
Page 44: Stuff 13k ohm in R18.
Page 44: Stuff 0.01uF in C13.
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