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DDR DIMM Confi

g.

DEVICE | ADDRESS

CLOCK

DIMM 2

CH-A 10100001B

MEM_MA_CLK_H2/L2
MEM_MA_CLK_H3/L3

DIMM 1 [10100000B
CH-A

MEM_MA_CLK_HO/LO
MEM_MA_CLK_H1/L1

DIMM 4 MEM_MB_CLK_H2/L2
CH-B 101000118 MEM_MB_CLK_H3/L3
DIMM 3 MEM_MB_CLK_HO/LO
CH-B 101000108 MEM_MB_CLK_H1/L1
‘ TABLE-94
USB-PORT-MAPPING-(SUBJECT-TO-CHANGE}

- Fusedq ESD-| Bulk:| Over-Current:
= Controllers Ports Destination+ Pads Cape Detections
i - : Port0¢ | Intemal (Ready Boost- P15} Yesd | Yese[ Noo Yegd

DRERER R Port- 1 | Intenal (Ready Boost - F15T)e Veseo | Yese| Moo Tege
Port2¢ | Intemal (Media Reader- P180)¢ Yesa | Yese| Noe Yege

UHCI, BHEI# e 5 T Trremal Wiedia Header - P150) | Vese | Tese| Hoe Yes?
Port-4¢ | Front- Qe Yese | Yese| Moo Yese

[ UHCI#8, BHOH# e —so T Fromr e Yeso | Yese| Moo Yego
Portbe | Front 1/0¢ Vese | Yesed| Yesd Yegd

[ UHCI#, BRCH oo Fronr e Vese | Yese| Yese Vese
Port-§¢ | Rearlf0< Yese | Yesd| Yese Yesd

[UHCIH6, RO g arTiae Vese | Yese| Yesed Yese
Port 10+ Rear /0o egd | Yesd| Yege Yege

[ UHCI 48, BHCH2 50 o Rear oo Ves | Yeso| Yese Yeso
Port 120 Rear /0o Vese | Yese[ Vese Yese

[ =lBHAE Bl Port- 134 Rear /0o Vese | Yese| Yese Yese

Table 24-5. Power Delivery Summary for Intel® Management Engine

Sx/
. si/ | Sx/ | Moff Power OK . "
Rail M3 Moff | /ME Source Enabled By Indicator ‘What This Rail Powers
woL
Common
5w ouaLl on on On | 5V STBY [Sx) . 1.5VDDOQ
5V Main (S0} + L.BLAN
1.5VDDQ on 532 532 5V DUAL SLP_S4# * DRAM
3.3 CK505 3.3 V Main CKPWRGD * CK50S
05/ \ ) W
\]:chg;qlgl 1.5 VDDQ PWROK + Thex Peak
M3 Support + Intel® 82577
1.05/1.1 ME on 5V STBY SLP_Mz MEPWROK + ME
¢ Local RAM
3.3 LAN on On On 3.3 V 5TBY SLP_LAN# SLP_LAN# + & grcTT
1.8/1.2 LAN 20 sec * Intel® 82577
3.35P1 on 3.3V STBY SLP_Mz MEPWROK * SPI flash
* TIbex Peak SPI interface
v A 7 DUA 3 " AN RSTZ
WCCLAN on 5V DUAL SLP_M LAI!‘ltTERt_;T « Integrated LAN contreller in
MEPWROK)? Ibex Peak
g M3 Support + Intel® 82577
1.05/1.1 ME 1.05 V Ibex SLP_Mz MEPWROK * ME
Peak *+ Local RAM
3.3 LAN On Oon 3.3 V 5TBY SLP_LANF SLP_LAN# + . & gocTT
1.3/1.2 LAN 20 sec Intel® 82577
3.3 SPL 3.3 V Main SLP_M# MEPWROK * SPI flash
¢ Ibex Peak SPI interface
VECLAN 13% v &bﬁx SLp_ms LA:I{_RE # + Integrated LAN contreller in
ea P,:V.REOEJ Ibex Peak
Mo M3 Support + pg Intel® 82577
1.05/1.1 ME 1.05 V Ibex SLP_Mz MEPWRCK « ME
Peak + Local RAM
3.3 5P1 3.3 V Main SLP_Mz MEPWROK * SPI flash
* TIbex Peak SPI interface
WCCLAN Grounded
Notes:

1. 5V DUAL should be powered by 5 V STBY in 53, 54, S5. This rail should be powered by 5 V main in S0. This is because the 5
V STBY 'a\\rdce; not typically support high current.

Memary is in self-refresh in 53. No transacticns to memery are oceuring in this power state.

3. Check Ibex Peak Platform Reset Considerations for more details.

MICRO-STAR INT'L CO.,LTD

MS-7619-V10-20090819-B

Document Description
Device Map

Rev
V10

[Date:_Wednesday, August 10, 2009 [Sheet 3
T

of

53

5




4

3

GPID | POWER | 1O Implementaticn crio | powER | 1o | implementation | cro | rower | 1o | implementation |
. An external pullup An external pullup A1 external pull-up
GFIOD Bl 1 X GFRID2A | Standb I ) i
an resistor to WCC3 Ay resistor to 3VSE GFI049 Main o resistor to VCC3
. An external pullup An external pullup A1 external pull-up
GPIOL b 1 GPIOZS | Standb I i
an resistor to VCC3 anany resistor to 3WVEB GrI650 Hain ! resistor to VCC3
ZPIOZ Iain 1 See FCA Spec. 4 external pull-up ‘ An external pull-up
GPIO3 | Main 1 See PCA Spec. CFPIO6 | Standby ! resistor to 3VSB GHIOSL | Main o resistor to VCC3
GPIO4 Main 1 See PCA Spec. An external pull-up A1 external pull-up
- GPIOZ2T | Standb I ) i
GPIOS Iain 1 See PCA Spec. e resistor to 3VSE GHI0S: Main ! registor to VCC3
CPI06 Main I An elxlernal pull-up GRICES | Standby o An egternal pull-up GPIOS3 Main 0
resistor to VCC3 resistor to 3VSE o M : An external pull-up
GP10T Main . An external pull-up GPI029 | Standby o A resistor to VOC2
resistor to VCC3 GP1030 | Standb 1 An external pull-up GPIOSS Main o]
GPIOS o] v resistor to 3VSE An external pull-up
GPIOSE | Standby I .
An external pullup An external pull-up resiglor to 3VSE
GPIOY | Standby 1 R GPIO3] | Standby 1 ;
registor to 3WER resistor to 3VSE A1 external pull-up
An external pull-up 4n external pull-up GHIOST | Standby ! resistor 1o AVEE
GFIOLO | Standby 1 R GFPID32 | Standby [a} ;
registor to 3VSE resistor 1o 3V_ME £n external pull-up
GFIOSS | Standby 1 .
An external pullup resistor to AVSER
GFICLL | Standby 1 R An external pull<down
resister to 3VEE GPIO33 1 K An external pull-up
resistor to ground GFICS9 | Standby 1 )
An external pullup resistor fo 3VSE
GPICOLZ | Standby 1 ) An external pull-up A1 external pull up
tor to 3VSE_LAN GPIO34 | Standb I .
resistor 1o _ andby resistor to 3VSE GHOS0 | Standby ! teststor fo 3VEE
4 external pull- GPIOES GPIOGL o0
GPIOLA | Standby | O 1L EXIEHAL P A
resistor to 3VSE Gross | Main o 4n external pull-up GPIOGEZ 4]
An external pull-up resistor to VCC3 GPIDES
GPIOL4 | Standby I resislor lo 3VSR GHOT | b o &n external pull-up GPIOG. TP
An external pull-up resistor to VCC3 GFPICHS TP
GRIOLS | Standby 0 resistor to 3VEE pIoas Msin | An external pull-up GPIOES TP
B i An external pull-up resistor to VCC3 GPICHT TP
GFID Standby 1 R E =
resistor to V5B GPIO39 | Main 1 #n extemal pull-up CPIO72 | Standoy | fin exterral pull-up
E Vs : An external pull-up registor to WOC3 resistor to 3VSE
GFID ain
i An external pull- An external pull-
resistor lo VCC3 GPICHO | Standby | 1 1L Extema’ pu - CPIOT3 | Standby | o 7l exleria pw b
- M R An external pull-up resistor to 3¥SB resistor to 3VSE
GPID ain
i An external pull- An external pull-
tesistor to YCC3 GPIOAL | Stendby | 1 1 exlemaTbu’ A GROTL | Sundby |1 7 exleta pu’
. Vi R An external pull-up resistor to 3VEE resistor to 3VSE
GPID ain
i &n external pull- E
pesistor to VLS GHIOAZ | Standby | 1 pereman GRIOTS | Sandey | fin external pull-up
- Vs R An external pull-up registor to 3VEE resistor to 3VSE
HFe s resistor to VCC3 GPIcd? | Standby I AL e?demal pull-up
) An external pull-up resistor to 3VSB
GPIOZL Main o istor to VO3 &n external pull-up
festslor 1o GPIC44 | Standby 1 .
J— Main : An external pull-up resistor to 3VSB
resistor to VCC3 GPIOAS | Standby | 1 n extemzl pullup
4 reserved external resistor to 3VEB
GPIDZ3 Main 1 pull-up resistor to GPIC46
VoS GPIO47
GPIodS Miain | An external pull-up

resister to ¥CC3
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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)

_——> CPU

DMI (100M) GEN2

_——— CPU

PCIECLK(100M) GEN2

_—————> PCIE_X16 SLOT

PCIECLK(100M) GEN2

_—————> PCIE_X1 SLOT

PCIECLK(100M) GEN2

_————————> RTL GBLAN

PCIECLK(100M) GEN2

_—————————> INTEL GBLAN

PCICLK(33M)

_————>SI0
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CFG 0~5 HAVE

INTERNAL PULL-UPS

CPU_TRST# R

93,
CPU_TCK R194, X_51/4]

N-MMBT3904_NL_SOT23

k)

—eee> 1 ViD[7.0] 48
20 CLK133M_PCH_OUT_P CLK133M PCH OUT P BCLK[0] vipjoymsiDlo] |40 o et
20 CLK133M_PCH_OUT N CLK133M _PCH_OUT_N Y BCLK[O]* VID[L)/MSID[L] U322 Vv

20 PCH_CLKOUT_DMI_p $—PCH CLKOUT DMI P A Y oEaTCl K VID2)MsiD[2] 38 v
20 PCH_CLKOUT_DMI_N $5—FPCH CLKOUT DMIN AndY CEC-C VDSl |2 v
,—“;j BCLK[1]" VID[AJMSID[4
20 CLK120W_PCH_OUT N0 yy—CLKIZ0U PCH OUT N0 ‘ v e viD{sjirsioys) fus v LN < crupsir 4
20 CLK120M_PCH_OUT PO ViD[6] 34
H TDO_TDIL M For DP port vioi7] PSR
AE 1 Eac: ST RE
20 o & e S
! VR BN GEX IMON R293,
CPU VIT: RI78 , X 49.9/4/1 a >
A o—m—l CPURSTH N GFX_IMONRSVD | £57 Vino H_GFX_VID[6.0] 47
cl C. AH26 =
23 CPU_PWRGD RI08 , , 0/4 PROC_PWROK AHze ] RSN 000 1 fERavrI] Ty ViD
RI86 N 0/4 VCCP PWRGD I Vi
- T Ren VCCPWRGOOD_0 Grx_vinfz] FE12 =V
4548  VTT_PGD VEN PWRGD. VTTPWRGOOD GFX_VID[3] |~ Vi
23 MEM_PWRGD SM_DRAMPWROK GFX_VID[4] |79 ViD
GFX_VID[5
GFX_ViD[6] [P 20
2227 H_PECI Y)—HPECI G35 pe
- H_CATERRY Gas . Eag TP_MCP_VCCVTT VIDO
H PROCHOTE CPU CATERR" FC_aeag |-AE38 o4
» I TERTRIEE PROCHOT VIT_SELECT [-AE3S TR VCET VIR  VTT_SELECT 45
22 H THERMTRIP# P 5 THERMTRIP* C_AG40 0 TP3
227 PM_SYNC M SYNC AH39Y 5\ Syne
CPLVTT vee_sense f-L CEu v S CPU_VCC_SENSE 48
vss_sensk |34 — CPU_VSS_SENSE 48
PM_EXT_TSO . X AE3S VT VOC SENSE LSS
E T Ter PM_EXT_TS[0]* VTT sense [HAE3s T VESSEReE VIT VCC SENSE 45
W comp? Ba1q] P EXTTTSL] VSS_SENSE_VTT VTT_VSS SENSE 45
WP
H_ComP3 ci1 1 GFX_VCC SENSE
CcomP3 VAXG_SENSE PSS SENSE gg GFX_VCC_SENSE 47
SM RCOMPO o reoNP) VSSAXG_SENSE Bl ———CEXVSS SERSE 6 GexTvss SENSE 47
SM_RCOMPI1] ISENSE |14 RIS\, 0/d SPMCP_INSENSE_DP 48
SM_RCOMP[2]
. comp1
T AR36{ Compo
2227 sktoccr <&  —— A3 skToce
P CFGO =
== Ei-dcrco
= cFeL
e E10 ] crG2
2 E10| CrGapEG LANE REVERSAL  TDO JHAM3 Lo CPU_TDO 50
= HI0 Croa oI JAMa CPU_TDI 50
P CFGS CH pet Tek A CPU_TCK CPUTTCK 50
b cros Tms JAN4D g ?;Agp, CPU_TMS . 50
R CRe Eg CFG6 TRST* PAM3S - CPU_TRST# 50
- CFG7
FMCP CFGB T Lan XDP_CPU_PROY# "
B H_MCP CFGO w12 | SFC8 PROY" P XDP PREQ# XOP_CPU_PROY# 50
PO = Crag PREQ* XDP_CPUPREQ# 50
TP16O— elo K104 cre10 BR+ pALLQ — FP_RST# 23414950
- BCLK_ITp+ pAKAD — — XDP_CPU_BCLK_N' 50
P18 0——H-MCEE K& crg11 BCLK_ITp [FAK32 — XDP_CPU_BCLK P 50
2 H_MCP 1 ! o ven XDP_CPU_PWRGD
R 124 cre1 TAPPWRGOOD |-AK3 T RESET OUTH XDP_CPU_PWRGD 50
TP19O—h = 18] cres RESET_OBS* CPU_RESET_OUT# 50
TP17O—H-MEE CFG14
— Ki2 4 crGis A
TP120— HIY creis BP0 PAL3 R XDP_CPU_BPM_NO 50
TP150- cre17 BPM[1]* XDP_CPU_BPM_NL.-50
BPMH. E K C L XDPTCPU_BPM N2 50
gpw[3) PAKEZ- TR XDP_CPU_BPM_N3 50
BPw[a PAMA] B ERMNE XDPZCPU_BPM N4 50
BPMs]: DALY B BENNG XDP_CPU_BPM N5 50
BPM[c]: PAKI0 g i XDPCPU_BPM N6 50
u BPM[7) XDP_CPU_BPM_N7 50
HMCP CFGT__RPBT, X LSKROMOZ Tp160-TECEX DPRSPVRIIO | (o pone cummsvn
H_MCP
H_MCP MISC
H MCP CFG2
H mg: FG3 5 OF 12
HMCP C CPU_VTT vees
H_MCP

CPUVTT

R686

4.7K14.

‘ CPU_VTT
9 8
‘ / H cATERRY R199, sy | 5
PURST# R201L.7 X 5174 ! R703 @
250 ) 42.5*1000 67l PM_SYNC R200, X 51/4 X_0/4 2
[ T RIS H_PECI R187, X_51/4 gl?
@ r CPU_RESET OUT# __R203, X 51/4 i
1939 H THERMTRIP#  RI7E, . 51 2
i Z
—— 7733
2327,2050 PLTRST# Hy—RI89 1 CPURST#
PEG CONFIG TABLE J 190
CFG H L DESCRIPTION SEL1 SELO PCIE CONFIG
X_100p/50V/NPO/4
0 | SEE PEG CONFIG TABLE PEG SELO 1 1 1 1X16 o l 65R1%0402
1 SEE PEG CONFIG TABLE PEG SEL1 1 1 0 2X8 = =
2 SEE PEG CONFIG TABLE PEG SEL2
3 NORM REVERSED PEG LANE REVERSAL p N o it Directi T
2 T DISABLE | ENABLED OF PRESENCE ignal Name escription irection ype
5 e Current sense from VRD11.1 Compliant Regulator to the
ISENSE processar care. I Anzlog

>> H_PROCHOT#_SIO 27

Symbol Alpha Group Parameter Min Typ Max Units
Vi (ja).(ab) Input Low Voltage 0.25 = Vpr v
Vi (32),(gb) Input High Voltage 0.75 « Vop v

vo=1L1

Signal Group e’l_';u: Type Signals
Single Ended (gb) CMOS Input RSTIN#

<|<|<|<l<l<l<l<

Power-0On Configuration (POC[7:0]) Decode

Function Bits POC Settings Description
VR_Key VID[7] 0b for VR11.1 Electranic safety key
distinguishing VR11.1
Spars VID[&] 0b (default) Reserved for future use
csc[2:0] | VID[5:3] -000 Feature Disabled Current Sensor Configuration
_o01 1CC_MAX = 404 (CSC) programs the gain
N e _ 1 applied to the ISENSE A/D
'Ojo ICC_MAX = 50A output. ISENSE data is then
-011 ICC_MAX = 80A used to dynamically calculate
-100 ICC_MAX = 100A current and power.
-101 ICC_MAX = 1204 Refer to the Voltage Regulator
111 1CC MAX = 150A2 Module (VRM) and Enterprise
- - Voltage Regulator-Down
(EVRD) 11.1 Design Guidelines
for further details on the IMON
signal.
MSID[2:0] | VID[2:0] -001 38W TDP / 40A ICC_MAX | MSID[2:0] signals are provided
S0W TDP / 804 ICC_may | to indicate the Market Segment
s for the processor and may be
8OW TDP / 100A ICC_MAX used for future processor
95W TDP [/ 120A ICC_MAX | compatibility or keying. See
130W TDP / 1504 ICC_MAX | Figure 8-2 for platform timing
requiremeants of the MSID[2:0]
signals.
Notes:

1. This sstting is defined for future use; no specific Intel Xeon processor 5500 series SKU is defined with ICC_MAX
= 50A

2. General rule: Set PWM IMON slope to: 900mV=IMAX, where IMAX =IccMAX with cne exception: for Intel®
xeon™ Processor W5580 set IMON slope to 900mV=1804, but for all other SKUs they have to match, as shown

above. Consult your PWM data sheet for the IMON slope satting.

Market Segment Selection Truth Table for MSID[2:0]

MSID2 MSID1 MSIDO Description®
o] 0 o] Reserved
o] 0 1 Reserved
o] 1 o] Reserved
4] 1 1 Reserved
1 0 o Reserved
1 0 1 2009A FMBE processors supported 2
1 1 a 20098 FMBE processors supported 2
1 1 1 Reserved
2. Processors specified for use with a 65W07 capable thermal solution. Refer to the Clarkdale

Processor, Havendale Processor & Lynnfield Processors and LGA1156 Socket Thermal/
Mechanical Specifications and Design Guidelines for a list of SKUs.

3. Processors specified for use with a 95W07 (or 65W07) capable thermal solution. Refer to
the Clarkdale Processor, Havendale Processor & Lynnfield Processors and LGA1156 Socket
Thermal/Mechanical Specifications and Design Guidelines for a list of SKUs.
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13,14 MEM_MA_DATA[63.0] ) e————

CPUIA
13,14 MEM_MA_ADD[15.0Dpmmy —MEM MA ADDO_AW1E § ) \iag) SA_DQS[0] EAQ—MM N i
ME A ADD1 _AY15 - B + AL MEM_MA DQS LO
MEM MA ADD2 _ay15 | SA-MAIL SA_DQS[OF 775 MEM_MA DMO
NEM MA ADDS 4] SAMA[Z] SA_DM[0]
MEM_MA _ADD4 awia || SA-MAL AH1 EM_MA DATA
MEM MA ADD5 _ ay13 | SA-MAI SA DA 1, EM_MA DATA
NEM MA ADDE —avrs | SAMA(S] SADQ[1] A4 M MA DATA
NEM MA ADD? Jaa] SAMA[] sA_DQP2] [-AL2 N MADATA
MEM MA ADDS _auj14 | SA-MA[T] SA_DQI3I I\ 55 EM_MA _DATA
MEM _MA ADDS_awio | SA-MAE] SA_DQI4] =135 EM_MA DATA
|/ MEM_MA ADDI0 aT19 | SA-MAI SA_DQIS] 7y EM_MA_DATA
|/ MEM MA ADDILa(j13 | SA-MALL SADQIBI 75 EM_MA DATA
L/ MEM_MA _ADD12awi1 gﬁ—mﬁ g} SA_DQLT]
[ MEM MA_ADD13 Auzs | SA- MEM MA DQS H1
imnas it o B o
5 . ¥
MEN VA ADDISAR10 | Sh-palie) Sh ol MEM_MA DML
13,14 MEM_MA_WE_L MEM MA WE LA SA_WE* sA_DQls] fFAN3 EM _MA DATA!
MEM MA CAS L - ! AN2 EM_MA DATA!
13,14 MEM_MA_CAS_L VEM MA TAS T an22q SA_CAS* sa_pQlo] |-4N2 EM MA DATALD
13,14 MEM_MA _RAS_L A SA_RAS* sA_DQi10] jAE3 M MA DATA
SA_DQ[11
13,14 MEM_MA_BANKO mgm mﬁ Sﬁmﬁ SA_BA[0] SA_DQ[12] [FAME ENL_WA_DATA
. - AM2 EM_MA DATA
1314 MEM_MA BANK1 MEM_MA BANKZ SA_BA[1] SA_DQ[13 EM_MA_DATA
13,14 MEM_MA_BANK2 SA_BA2] sa_DpQ[14] f-ABL
| | AR4 EM_MA DATA
SA_DQ[15
13 MEM_MA_CS_LO NEM MACS L0 AV21d s csjop SA_DQS[2] Sl
L1 Awza 4 2, = MEM_MA DQS L2
13 MEM_MA CS L1 Rt dq sacsp SA_DQS[2]* VEN VA DY
14 MEM_MA_CS_L2 == AU21d sp~Cs[o) SA_DM[2]
TMA G MEM MA CS 13 au23 4 2, -
14 MEM_MA_CS_L3 SACS[3]* i M VA DATALS
SA_DQ[16 D
13 MEM_MA_CKEO MEM_MA CKEO __ALL0 4 55 ciepo) SA’DS 17] A2 EM MAZRFAL/
<__MEM MA CKEL __awin - - AW EM_MA DATA18
13 MEM_MA_CKEL ! SA_CKE[1] SA_DQ[18 5
' MEM MA CKE2 _ avig | SA- | AWA EM_MA_DATAL9
14 MEM_MA_CKE2 00 MEM MA CKES ay1q | SACKEL2] SA_DQIIOI = 7o EM_MA DATA20
14 MEM_MA_CKE3 SA_CKE[3] SA_DQ[20] P £ A :A AoL
SA_DQ[21. D
13 MEM_MA_ODTO NMEM NA ODTO V23 3 5 oprio) sA_DQ[22) A2 —
13 MEM_MA_ODT1 eV A oot 24 Sa0DT(1) sA_DQ[23] fAV4
14 MEM_MA_ODT2 MEM MA ODTs w22 SA"0DT[2) MEMINIA bos Ha
14 MEM_MA_ODT3 SA_ODT[3] SA_DQS[3] MM MA DO LH
SA_DQS[3
Ao MEM_MA DM3
AWS EM _MA DATA24
SA_DQ[24
13 MEM_MA_CLK_HO MEM MA CLK HO_AR22 § o5 ko SA_DQ[25] fAX2 EM MA DATAZS
13 MEM MA GLKLO MEM _MA CLK L0 _AR21 - — AU8 EM_MA_DATA26
I_MA_CLK_| SA_CK[0]* SA_DQ[26 =
MEM MA CLK_HL _ap1af SA- | AvS EM_MA DATA27
13 MEM_MA CLK_H1 e ety SA_CK[L SA_DQ[27 5
LK L1 AN18, - - AU5 EM_MA DATA28
13 MEM_MA CLK L1 SA_CK[1]* SA_DQ[28 2
14 MEM_MA_CLK_H2 MEM WA CL AN2L % _ AVE EM_MA_DATAZ
I_MA_CLK | SA_CK[2 SA_DQ[29 D
MEM MA CLK L2 Ap21 - - AV EM _MA DATA30
14 MEM_MA CLK L2 VeV VAT SA_CK[2]* SA_DQ[30 e MA T
14 MEM_MA CLK_H3 L AP19 8 S)ck(3; SA_DQ[31] JFAW :
14 MEM_MA CLK L3 MEM MA CLI AN19Y A~ CK[3]* Q
AL SA_CK[3] ARD: MEM MA DQS H4
S?AAB[:QQSS[:[:]‘! [AT29  MEM_MA DOS'L4 %
13,14,1516 DDR3_DRAMRST# ((—LDR3GDRAMRSTS SM_DRAMRST* SA_DM[a) J-AN2eMEM MA DA
AN2T EM _MA DATA32
. SA_DQI32] EM_MA DATA33
cl98 = Sacsur A0tz AP EM_MA DATA34
X_100p/50V/INPO/4 -CSBIY -DQI34] I b3y EM _MA DATA35
- SA_CS[6] SA_DQI35] I\ o6 EM_MA_DATA36
SA_CS[7]* SA_DQ[36] [-AN28 M MA DATE
= 22788 g;} AR29 EM_MA DATA38
A boae) frana EM_MA_DATA39
v e sn oSt b ev A Dos TS
»AM10d sATpQs[8]* SA DQS[5]* [pAWE2MEM MA DOS
SA_DM[5] JFANAL
HAB103 50 ecc_CB[O] sA_DQ40] [-AL0 S el
NI 4 sa”Ecc caiy] SA_DQJ41] Al M MAATAS
o Eree RN ) T e
_ECC_( | ‘AV30 EM_MA_DATAZ
*<AKS ¥ sa"Ecc_cal) SA_DQI44] = \ag EM_MA DATA4
;gfﬂ‘-j’: SA_ECC_CB[5] sA_DQ[4s] |4 EVTVA DATALS
SA_ECC_CBI[6] SA_DQJA6] I\ EM_MA _DATA47
JAMIL Y sa"ecc_cB[] SA_DQ[47]
MEM MA DQS H6
siAb?;?sS[([s?l MEM MA DOS L6 %
oy MEM_MA_DM6
AWas _ MEM MA DATA48
SA_DQ[48 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
MEM MA DQS H7
siAb?;?sS[%l §§§§§ MEM_MA D%S 7 g
S ou MEM_MA_DM7
ATa9 EM _MA DATAS6
SA_DQIS6] I~ Tag EM _MA DATA57
SA_DQIS7] i~ \a EM_MA DATA58
SA_DQIS8] I™)\\3g EM_MA DATA59
SA_DQISOI ™)\ 138 EM_MA_DATAGO
DDR A SA_DQIGO] §™1739 EM_MA _DATA6L
- SA_DQIBLI I pag EM_MA DATA62
SA_DQIB2] I/ Fag EM_MA DATA63
1 0F 12 SA_DQ[63

N12-156A010-F02

MEM_MA_DQS_HO 13,14
MEM_MA_DQS_LO 13,14
MEM_MA_DMO 13,14

MEM_MA_DQS_H1 13,14
MEM_MA_DQS_L1 13,14
MEM_MA_DM1 13,14

MEM_MA_DQS_H2 13,14
MEM_MA_DQS_L2 13,14
MEM_MA_DM2 13,14

MEM_MA_DQS_H3 13,14
MEM_MA_DQS_L3 13,14
MEM_MA_DM3 13,14

MEM_MA_DQS_H4 13,14
MEM_MA_DQS_L4 13,14
MEM_MA_DM4 13,14

MEM_MA_DQS_H5 13,14
MEM_MA_DQS_L5 13,14
MEM_MA_DM5 13,14

MEM_MA_DQS_H6 13,14
MEM_MA_DQS_L6 13,14
MEM_MA_DM6 13,14

MEM_MA_DQS_H7 13,14
MEM_MA_DQS_L7 13,14
MEM_MA_DM7 13,14
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15,16 MEM_MB_DATA[63.0] ) e———

15,16 MEM_MB_ADD[15..0] )

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
MEM MB AU20 AE4 MEM MB DQS HO
l/ vEm VB AUz | SE-MAC] SB_DOSI0]
AULE L 5B MA[1) s8_DosIor PAES—— e ori
SB_MA[2] SB_DM[0]
| MEM MB AU17
[/ —™veEmM VB ‘av1g | SB-MALS] ADT EM_MB_DATA(
[—Mev B avi7 | SB-MAl4] SB_DQIO] F-,pe EM_MB_DATA
[—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:
VeV MB AD Av1p | SB-MAEI SB_DQUIN) og EM_MB_DATA!
[/ VEM MB ADD10 _ayos | SB-MAI9] SB_DQIS] I Fe EM_MB_DATA
/——MEM VB Awie | SB-MA[L0] SB_DQI6 EM_MB_DATA.
| — e ANIE Y SBMA11] SB_DQ[7] [AES
[—ViEv VB Awzg | SB-MAIL] MEM MB DQS H1
[/ —™veEmM VB AY12 gg—mﬁ ij} SSBBTD%DSS[%! MEM_MB_DOS L1
= _ x
MEM_MB 5 —avin | - o o [P aHe_—VE VB DML
MEM MB WE L 6 . AGS EM MB_DATA
SBWE SB_DOIS a7 EM_MB_DATA
MEM VB RAS L awzsq SB-CAS SB_DQIO ™) ke EM_MB_DATAL0
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 an EM_MB_DATA
| oo JPakz EM_MB_DATAL5
MEM MB CS L0 Ayp7 MEM MB DQS H2
MEM MB CS L1 awzad SB-CSIO1 SB_DQS[2] MEM_MB_DQS L2
MEM_MB CS L2 avop4 SB-CSII* SB_DQS[2] MEM_MB_DM2
MEM MB CS L3 ayood SE-CSI12I" SB_DME2]
SB_CS[3] ALG EM MB DATA16
MEM_MB CKEO _aws SB_DQ[16] = N5 EM_MB_DATA17
MEM_MB_CKE1 _ ayg || SB-CKEI0] SB_DQIL7] =/ pe EM_MB_DATA18
MEM MB CKE2 _aujg || SB-CKEI SB D8I Re EM_MB DATALO
MEM MB CKE3 _avg | SB-CKE[2] SB_DQ[L9] =\ "2 EM_MB_DATA:
& SB_CKE[3] SB_DQ[20] [-AL2- N Mo DATAT
MEM MB ODTO _a|jp7 SB_DQIAI ™)\ EM_MB_DATA22
MEM MB_ODTL _aupg | SB-OPTI0] SB DQR2IN e EM_MB DATA23
VEN ME ODT2 SB_ODT[1] SB_DQ[23 "
1N avzi] se-oorial MEM MB DQSH3
MEM _MB_ODT3 _alj2 - u[
SBIODT(3] oo D%Dss[g?] MEM MB_DOS L3 g
s o PATZ MEM_MB_DM3
AT6 EM_MB_DAT
MEM _MB_CLK_HOAR17 SB_DQ[24] =/ o7 EM_MB DA
MEM MB_CLK L SB_CK[0] SB_DQ[25] I~ po EM_MB_DAT
MEM MB CLK HL aT15] SB-CKIO SB_DQI26] ™) Mg EM_MB DA
SB_CK[L SB_DQ[27 a
MEM MB_CLK L N ANS EM_MB_DAT
MEM _MB_CLK H2aN17§ SB-CKIL] SB_DQ[28] I~/ pe EM_MB DA
SB_CK[2 SB_DQ[29 -
MEM MB_CLK L N Al EM_MB DA
MEM MB CLK H3ar19 ] SB-CKI2 SB_DQISOI ™) 7q EM_MB DATA31
VN VB e L SB_CK[3 SB_DQ[3L L
SB_CK[3 MEM_MB DQS H4
SB_DRs|g) MEM MB_DQS L4
SB_DQS[4] MEM_MB_DM4
SB_CS[4]* SB_DM[4]
SB_CS[5]*
- AN EM MB DATA32
SB_CS[6]* SB_DQ[32] I~/ 55! EM_MB DATA33
SB_cCs[7 SB_DQI33] ¥~ poe EM_MB_DATA34
SB_DQIB4] N pos — MEM MB DATASS
SB_DQBSI 7> EM_MB_DATA36
SB_DQISO ¥~ pon EM_MB_DATA37
oo Frapos TMEN VB DATASS
- ["ATo6  MEM MB DATA39
ok MEM_MB_DATA39
MEM MB DQS HS5
heiad 820350 B Mo Lo
| P T MEM MB_DM5
SAR12 | AT32 EM _MB_DATA40
SB_ECC_CB[0] SB_DQJ40] j-ATE2 eV MPDATAS
YA sp"eCc CB[1] s8_DQ[41] [-AP3L eV e DATAS
ANLS ¥ specc_ca[) $B_DQ[47] |-aR32 N Mo DATAS
iﬁ SB_ECC_CB[3] SB_DQ[43] Al ENVVE DATAY
SB_ECC_CB[4] SB_DQJ44] [P EM MB DATAZS
aN12 ¥ specc_cas) sB_DQ[4s] [-AR3L BN ME DATAdS —
iﬁ% SB_ECC_CB[6] SB_DQ[46] |AE Ve DATALT
SB_ECC_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_DQISII =) \\ae EM_MB
DDR B SB_DQIOO] I\ 12 EM _MB
_ SB_DQ[61, EYRYE
s8_DQ[62] [-alda NS
2 OF 12 SB_DQ[63

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
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5 4 3 2 1
cPUIC
CPU1D
28 EXP_ARXP O »»————— 9 {peg Ryjo] 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——————————————EXP_ A TXP_1 28 21 FDI_FSYNCO %\mﬁ% 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# ﬁ
'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
'\]d 0
PEG_TX[3] EXP_A_TXP_3 28 FDI_TX[2] ForTOR FDI_TX2 21
PEG (3 PEE————————BXP A TN 20 LINK  eor e pl—55 FOLDCH 21
e <
PEG_TX[4] _A_TXP_ EDI ESYNCL FDI_TX[3] [5 DI TX37 -
A_RXN_ —————BS] peG RX[4]* PEG_TX[4]* PO —————— SSEXP A TXN_4 28 21 FDI_FSYNC1 g EBITSYNCT FDI_FSYNC[1] FDI_TX[3]* FDI_TX3# 21
- Baf Ha 000 0«
28 EXP_A_RXP_5 PEG_RX[5] PEG_TX[5] EXP_A_TXP_ 5 28 21 FDI_LSYNC1 FDI_LSYNC[1] w Fol TX4
28 EXP_A_RXN 5 95— C4d peG R[5} PEG_TX[5]* PH3——————————————SSEXP_A_TXN 5 28 FOI_TX[4] A2 EOrTYAT FDI_TX4 21
~—  C3| I — *
28 EXP_A_RXP_6 PEG_RX[6] PEG_TX[6] EXP_A_TXP_6 28 FDI_TX[4)* Pl orT3e FDI_TX4# 21
28 EXP_A RXN_6 S>————— D30 peg Ry(e) PEG_TX[6] PEL——————————————SPEXP_A TXN_ 6 28 FDI_TX[5] [B8 FOrTaT FDI_TX5 21
- p2f e 00«
28 EXP_A_RXP_7 PEG_RX[7] [0} PEG_TX[7] EXP_A_TXP_7 28 FDI TX[5)* PRZ EorTe FDI_TX5# 21
28 EXP A RXN 7 35— B2 pEG_RX[7]* Il PEG_TX[7} PR————————————5EXP A TXN 7 28 Lol Nt FDI_TX[6] [C4 EBrTeE FDI_TX6 21
- B 'ka 0«
28 EXP_A_RXP_8 PEG_RX[8] o PEG_TX[8] EXP_A_TXP_8 28 21 FDI_INT D>——AC2 | py T FDLTX[6]" PLa BT FDI_TX6# 21
28 EXP_A_RXN 8 o>————— Fld peGRX[8]* PEG_TX[8]* PKd———————————— SSEXP_A TXN 8 28 FOL_TX[7] [8 FOrTOE FDI_TX7 21
- G3f e
28 EXP_A_RXP_9 PEG_RX[9] PEG_TX[9] EXP_A_TXP 9 28 D or 12 FDLTX[7]* FDI_TX7# 21
28 EXP_ARXN 9 SS>——— 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 p>—————————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—— BEXP A TXN 1128
- 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————————— SEXP_A TXN_12 28
- 12 'ne <
28 EXP_A_RXP_13 PEG_RX([13] PEG_TX[13] XP_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] PMB———— 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 E;g# ';{1 DMI_RX[0] DMI_TX[O] 'M11 35} ;g# 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] omi_Tx(1] [ BT DMI-TX1 19
19 DMI_RX1# DM RX2 (7 DMIRX[1]* - DMI_TX[1]* P ¢ DM TX DMI_TX1# 19
19 DMI_RX2 BV X7 | DMIZRX[2] = DMi_TX[2] [ o DMI_TX2 19
19 DMI_RX2# DM RXs pad] DMI_RX[2]" 2 omi_TX[2)* PEL B DMI_TX24# 19
19 DMI_RX3 BT RX37 \aa—| DMI_RX[3] owil_Tx[3] |82 BMTGT DMI_TX3 19
19 DMI_RX3# DMI_RX[3]* DMITX[3]* DMI_TX3# 19
. U N A Y A
PEG_ICOMPI |-RLL GRCOMP_R258 49.9/4/1 |
PEG_ICOMPO :
PEG_RCOMPO
PEG_RBIAS [-All— Shls I
| |
| R254 !
3 OF 12 I 750/4/1 :
|
| |
I L |
| = |
, Break-out:10 |
, Other Area:ll |
MICRO-STAR INT'L CO.,LTD
MS-7619-V10-20090819-B
Size Document Description Rev
Custom CPU-PEG/DMI V10
Date: Wednesday, August 19, 2009 [Sheet 9 of 53
5 I 4 I 3 I 2




veep
[~}

CPUIG

B

BRR

£
BREREE

BE
BB

2
BRE

BB

BR

A=)

BB

EE

BRERBE

B8R

]

B b b b s b b b b e b e b b

BEERE

Bl

5

FEEEEREEE

GB

B

B

BBERBRREBBEER

B

8

BRR

REEEEEEEL LA

B
BB

ViT-0s POWER

VCCPLL_01
VCCPLL_02
VCCPLL 03
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CPUIH

VAXG_01 VTT_61
VAXG_02 VTT 62
VAXG_03 VT 63
VAXG_04 VTT 64
VAXG_05 VTT_65
VAXG_06 VTT_66

VAXG_07
VAXG_08
VAXG_09
VAXG_10
VAXG_11
VAXG_12
VAXG_13
VAXG_14
VAXG_15
VAXG_16
VAXG_17
VAXG_18
VAXG_19
VAXG_20
VAXG_21
VAXG_22
VAXG_23
VAXG_24
VAXG_25
VAXG_26
VAXG_27
VAXG_28
VAXG_29
VAXG_30
VAXG_31
VAXG_32
VAXG 33
VAXG_34
VAXG_35
VAXG_36
VAXG_37
VAXG 38
VAXG_39
VAXG_40
VAXG_41
VAXG_42
VAXG_43
VAXG_44
VAXG_45
VAXG_46
VAXG_47
VAXG_48
VAXG_49

CPU
POWER
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Processor C-State Power Specifications

BEB

VDDQ_01
VDDQ_02
VDDQ_03

VDDQ_07
VDDQ_08

VDDQ_12
VDDQ_13

VDDQ_17
VDDQ_18
VDDQ_19

9 OF 12

Package - 3
1 130W 95w so0w- 60w 3sw
C-State
C1lE 35w 30w 30/40 W 22 W 16 W
c3 30w 26 W 26/35 W 18w 12w
ce 12w 1now 10/15 W 8 W 8 W
Notes:

1. Specifications are at Teace = 50C with all cores in the specified C-State.

2. Standard/Basic SKU:
3. Applies to Low Power SKU and Intel® Xeor

Processor Core Active and Idle Mode DC Voltage and Current Specifications

s.

Processar L5518.

Symbeol

Parameter

Min

Typ

Max

Unit

VID

VID Range

0.6500

1.4000

v

Vee

Ve for processor core

See Tabl

le 36 and Figure 12

v

Ve, oot

Default Ve voltage for initial
power up

1.10

lec

2009A FMB Icc; for Havendale
and Clarkdale processors
support

75

Iec

20098 FMB I-¢; for Lynnfield,
Havendale, and Clarkdale
processors support

100

Tec_Toc

2009A FMB Sustained Ioc;
recommended design target
for Havendale and Clarkdale
processaors support

60

Iec_ToC

20095 FMB Sustained Ioc;
recommended design target
for supporting both Lynnfield,
Havendale, and Clarkdale
processors

90

Processor Absolute Mi

imum and Maximum Ratings

Symbol Parameter Min Max Unit

Processor Core voltage with _

Vee respect to Vss 0.3 155 v
Voltage for the memory

VT controller and Shared Cache -0.3 1.21 v
with respect to Vgg
Processor I/O supply voltage _

Voog for DDR3 with respect to Vg 0.3 165 v
Processor PLL voltage with _

- respect 0 Veg 0.3 1.98 v
Graphics voltage with respect _

Vaxe  Vas 0.3 TED v

Tstorace | Storage temperature -40 as sC

MICRO-STAR INT'L CO.,LTD
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RSVD_NCTF

RSVD_NCTF
RSVD_NCTF
RSVD_NCTF
RSVD_NCTF
RSVD_NCTF
RSVD_NCTF
RSVD_NCTF
RSVD_NCTF

RSVD_NCTF
RSVD_NCTF

GND
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EEEE FF BB BERERERECEELE Pbk

PrRaRelT B BLRRREELE

|
| R324, , 0/4 DIMM_VREFAI AE3
13,1417 VREF_DQ_A SA_DIMM_VREFDQ
151617 VREF_DQ B t R0\ A LD REES, G| SB_DIMM_VREFDQ
| _ _close to o _ | |
NOTE:R293,R299 STUFFED, IF DDR3 DIMM VREFDQ OPTION 2 UNSTUFFED. : A12 RSVD
*AD2 | reyp
| XAE2] Rsyp
FOLLOW DDR3 DIMM VREFDQ Platform Design | jais] RV °
Guide Change Option 3 !
|
131417 VREF DQ A K—REEDQA
R748
VREF DQ B X0l
151617 VREF DQ B <& NC/SPARE
12 OF 12

Platform Design Guide DDR3 DIMM VREFDQ

Change Summary
Option 1: Fixed DIMM VREFDQ Divider (Default Stuffing) — No
Change

- Fixed voltage resistor divider placed on motherboard between channel
A DIMMO and B DIMM1 connectors

- Currently documented in latest platform design guide

Option 2: Programmable DIMM VREFDQ on motherboard — New ©
Requirement

- Programmable divider placed next to option 1 on motherboard

- Digital potentiometer & op amp on motherboard, controlled by Ibex
Peak SMBUS

- Details will be added in next release of platform design guide
Option 3: Processor Generated DIMM VREFDQ - New Requirement

- Intel investigating future processor VREFDQ generation to replace
options 1 and 2. te]

- Route processor signal balls AF3 and AG3 to DIMM connectors
- Details will be added in next release of platform design guide

2DPC DDR3 e i

DIMM VREFDQ —=
Requirements —
q R3=061 ™€
7 _— No Biull 2 ChannelA R
“Dale” Processor/Platform Details IBEX PEAK Chanmeha.
« Processors don't have DIMM VREFDQ VREFDQ I _
capanilly pisr J_ g L
A
- Platforms will use VREFDQ generated SMBUS k
from fixed motherboard voltage divider FTem—

“Field"” Processor/Platform Details WE:? ,E:::";' e DIMM_VREFTB]
- VECSM o stuif

- Processors will generate and drive
VREFDQ and overrde fixed motherboard

< =00 Channel-B
o map_ mew| § e o]
Eealu 't be fully enabled unti Rasator | vais| Toterance| st ':v"g"m'f AV I
- Feature won't be fully enabled until a Er L"l ]
G T T | ves Pin1 DIMM 0
future release of MRC. L P - J_ 04 uFJ‘ =
"i [eo| e [mo| MO 01uF
- Current design will use fixed G T N 9 I
motherboard voltage dividers e -+

* Populate Channel A and B fixed DIMM VREFDQ Voltage Dividers placed on motherboard
next to DIMM connectors
- Route processor DIMM_VREF[A] and [B] signals to DIMM connector VREFDQ pins
- Leave programmable DIMM VREFDAQ circuit footprints on motherboard next to DIMM
connectors i
— Digital potentiometer and op-amp controlled by Ibex Peak SMBUS
— May be required at a later time if validation shows its needed
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+CPU VCCP-Decoupling

e it +CPU_GFX Decoupling
vcep
22UF/6.3VIX5RI0805
22UF/6.3VIX5RI0B05  22UF/6.3VIX5RI0805
) i i i i i GPU_CORE
Lo Leue Low Lows Lombas L I
C539 c148 c167 C146 C170 = C157 C169 T q
22F/6.3V/X5RI0805 | ‘
= = = = = = = : C540 c179 ci7s ciso |
|
22UF/6.3V/X5RI0805  22uF/6.3V/X5RI0805  22uF/6.3V/X5RI0805 ! > Pe > bl
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22UF/6.3VIX5RI0805  22UF/6.3VIXSRI0805 22UF/6.3V/X5RI0805 | X = X 2
: | 3 g g 2
i=3 (=3 i=3 (=3
| 2 & 2 8
——- [=3 o o
| — a a a a
! |
|
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”””””””””””””””””””””””” i : c143 c135 | c182 | c184 c185 c129 | c174 | c152 ci‘zs
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vec bR VCC3 VIT_DDR
714 MEM_MA_DATA63.0] < eiiaiiuld2 DATAIC3.0 VIT-DDR
deddolededd ol vees o c71 mn 0.1u/16V/Y/4
EEREREEEREEEREREEL EERE
DIMM2 <
v 1A 0T 3533533533538558558888 § LL 257588000 g
pgo £555£5952£555255285828¢88¢8 § 55 _3hpuiuinn A 188 /—(<MEM_MA_ADD[15..0] 7,14
ME A DATAL 4 boL a T perrrs ‘A1 |81 El A_ADD
MEM MA DATA2 g DQZ S axh A [Ta1__MEM MA ADD
MEM_MA DATAS 19 | D92 gz A2 180 MEM MA_ADD
MEM _MA DATAd 15 | D9 g 59 _MEM MA ADD ca6 c28
MEM_MA DATAS 123 38‘5‘ At [sa__MEM MA ADD = =
MEM_MA_DATA6 128 178 MEM_MA_ADDI
MEM_MA DATA7 129 gQg 23 56 __MEM_MA ADD 0.1uf/16V/Y5V/4 4.7ut/10V/XSR/8
MEM_MA DATAB 15 | OQ 1 EM_MA_ADD
MEM_MA DATA9 13 gQg ﬁg 175 MEM _MA_ADD
MEM _MA DATALO0 18 DQ10 Alo/aD |20 MEM WA ADD
MEM_MA DATALL1g | OQ 55 _MEM _MA ADD:
MEM MA DATA1231 ng A3 |24 MEM MA ADD
MEI IA_DATA1332 DO13 AL3 196 El IA_ADD!
MEM MA DATA1437 172 _MEM_MA _ADD
MEM MA DATAIG3 | D12 A% (171 MEM WA ADDIS ]
MEM_MA DATALE 51 0816 ==
MEV WA DATAIES: ] Q17 S o =
MEN WA DAIALS28 | bo1g CB2 [48—x 141516 SMBCLK.DDR Y—>MBCLK DOR RS9 .\, 33R0402 < SMBCLK 17,18,23,28,30,50
< DQ20 cB3 48—
ME 2 gﬁ 2 T2 DQ21 cB4 |58 1415,16 SMBDATA DDR p—>MEDATA DDR RE7 ,  .33R0402 (SMBDATA  17,18,23,28,30,50
DQ22 ces [H58x
Halhoes 32 DQ23 cB6 |84
MEM_MA_DATA25 ngg cB7 < -
A DATASe 36| D26 pgso [ M NA DS Y SMEM_MA DOS_HO 7,14
MEM WA DATAZA S | DQ27 QS [ IR 38—5 ESQMEM MA DQS L0 7,14
MEM_MA DATA295q | DQ28 DQS1 [2 ENMA DOS MEM_MA_DQS_H1 7,14
NN A DATAS DQ29 DQS1# e MEM_MA_DQS_L1 7,14
DQ30 DQs2 [22 QS H2 2 MEM_MA_DQS_H2 7.14
Place close to DIMM1 MEV VA DATASHSE | na1 bovos |24 s 2 MEM MA DOS L2 714
VCC_DDR A DAIS2al | 2 pa2 DQs3 34 o PG MEM_MA_DQS_H3 7,14
o} ME A DATA34 DQ33 DQS3# = A DO Ha MEM_MA_DQS_L3 7,14 —3
DQ34 DQs4 (85— MEM_MA_DQS_H4 7,14
L _cu2 g c1us3vo402RH MEM MA DATA35 gg 4 EM _MA DQS L4 MMM A Dol
WEM MA DATASG00 | D352 CSoe [aa EM_MA_DQS H MEM MA DO 1S 714
| ciag C1u6.3Y0402-RH | MEM _MA DATA3pg; | DQ36 DQS5 [mo2 EM_MA DQS Lt _MA_DQS _H5 7,
S | e EEE— MEM MA DATAS DQ37 DQSs# M- EMTMA Dos Hs 5 MEM_MA DQS L5 7,14
5506 | MEM_MA_DQS_H6 7.14
C160  Clu6.3Y0402-RH MEM_MA_DATA3%(7 gggg D%Qsiz 102 EM_MA DQS L MEMM A’Dgs’l_e o w
Cl83 | CLU63Y0402RH MEN VA DATAL S| DQ40 DS | 2 R e Rty MEM_MA_DQS_H7 7,14 &
I MEM_MA DATA42 g | P4 DQS7# e MEM_MA_DQS_L7 7,14 "
i DQ42 DQs8 =
A9 | D43 DQS8# 42— =
09 pQas &
MEM MA DATATELL DQ4S5 DMO/DQsg [H125—MEM MADMO (¢ viem_wma_DMo 7,14 | =
MEM_MA DATA4p16 | DQ46 NCIDQSO# 28X ey wa pws
MEM MA DATA4Gan | DQ47 DM1/DQs10 (34— =0 MR DML MEM_MA DM1 7,14 { L
R DQ48 NC/DQS10# 355 1
Place close to DIMM1 with DIMM2 mg 2 )2 ﬁg_%nu_ D849 sz/gosu 143~ MEM MA DM2 & MEM_MA_DM2 7,14 "
VCC_DDR MEM_MA DATA5%0g | D930 NC/DQS11# X MEM-MA DM3 E
(o) MEM MA DATA521g | DQ51 DM3/DQS12 Jfﬁ—xﬁ%< MEM_MA_DM3 7,14 F% H
C139 |, C1u6.3Y0402-RH MEM_MA DATA5319 | DQ52 NC/DQS12# MEM_MA DM4 = :
ik MEM WA DATASas | DQ53 DM4/DQs13 03— MEM MA DME (¢ M _MA_DM4 7,14 o |- da
Cl24 } Cl1u6.3Y0402-RH MEM_MA DATAB%5 | DQ34 NC/DQS13# > _MEM MA DMs T ES 2
1 I MEM_MA_DATA5G0g | PR35 DM5/DQS14 mﬂ%« MEM_MA_DMS5 7,14 I = ]
' DQ56 NC/DQS14# = 3 oy
4 cl4 4 Cl6.3Y0402-RH | VEW VA DATASH0n | pdc? o ats 221" MEMLMA DM (¢ vt wia o6 7,14 = 215 4
g 814 | DQ58 NC/DQS15# [222-x — |
|_cies y cusavomorrn | MEM WA DATASA15 | D250 mosaet [2a0 ™ MEM MA DMT (" e wa om7 714 5 a
= MEM_MA DATA6bog | DR60 NC/DQS16# 231 - =
MEM MA DATAG DQ61 DM8/DQS17 [———————————— - 5]
6233 | pogr NC/DQS17# [162-¢ + £
WEM MA DATAG334 | D32 J E
opbTo |25 E ﬁ 8312 MEM_MA_ODTO 7 + £
: vss oDT1L Z; EMTMACRED MEM_MA_ODT1 7 o
= vss CKEO [0 EM MA CGKEL < MEM_MA_CKEO 7 = 2z
vee DoR B vss kel (162 VA G <G MEM MA CKE1 7 s
L vss csor 2 10— MEM_MACS_L0 7 e
VREF CA A R228 1K/%/4 17| VSS csie ) EM MA BANKO SO MEM MA CS L1 7
1 vss BA0 L VA BANKE <G MEM_MA BANKO 7,14 w
J_ 23 | VSS BAL I EM MA BANK2 oo MEM_MA_BANKI 7,14 VCC_DDR z
C126% R227 231 vss BA2 MEM_MA_BANK2 7,14 =l
4 vss
& 1K/1%/4 29] y22 WEs MEM _MA WE L MEM_MA_WE_L 7.4 £
15 2 MEM MA RAS L R250 @
3 VSS RAS# MEM MA CAS L MEM_MA_RAS_L 7,14 g
= 2 = —351 vss CAS# DOR3 DRAMRSTF <KMEM_MA_CAS L 7,14 X_150R/2 ]
- & - 381 vss RESET# [168 < DDR3_DRAMRST# 7,14,15,16 =
< Vss =
e
& 44 184 EM_MA_CLK _HO
y VsS cKo { MEM_MA_CLK_HO 7 w
) VCC,PDR “; VSs CKO# —A—;ﬂ— E ﬁ g’ ;01 X MEM_MA_CLK_LO 7 f
vss CK1(NU) L ' MEM_MA_CLK_H1 7 =
J_ D Rasz 1K/19%14 823 vss CK1#(NU) [-84 EM MA CLK L1 2 MEM_MA_CLK L1 7 E
vss
9 1 VREF DQ A
c263 R358 c249 22 | VeSS VREFDQ |27 VREF CA A - gg VREE DO A 11,1417 S
0.1U/16V/Y/4 1K/%/4 X_2.2u/6 95 118 SMBCLK DDR _CA_ o
vSS SCL ™38 SMBDATA DDR o
98
101 | VSS SDA
= = = 104 VSStnmwU)mmU)(nmmtnmmU)mmwmmmmmmwmwwmmmmmmwmss&l C133 T ca269
Y= 8838888892092092099099098099809808 000 e” swaowve T T caunswms
N L MICRO-STAR INT'L CO.,LTD
doadaddrdddadddddrdeddaaidd 4 dddaalda nm DDRII-240P_GREEN-RH = = il
EEREERRRLELEREREREEREEERERRRRRRRERKERE
=== DIMM1(CHANNEL-A) MS-7619-V10-20090819-B
ADDRESS = 0:0 [SAl - SAO] Size Document Description Rev
= Custom Channel A DDR 111 DIMM 1 vio
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3 2 1

4
VCC_DDR VCC3 VTT_DDR VIT DDR
5 i
7,13 MEM_MA_DATA[63..0] < MEM VA DATAIGS.0
Sdeldodedd ol < A
A4 dolddadind IS FET 5 S5
o AT HEHEES Bl JST%ZZTJET%(%(
[a)ajajalajaYalajaNalajalajalalafalalaNalala) o FE ZESQodNms
N\__ME| A DATAO 3 0000000000000 00000000G o EkE —|3'5>UUJJUJUJUJ 18 El A ADDO
N MEM MA DATAL 4 BQ? >555555555555555555555 ¢ > EO\E(QZ&“&J&J 22 188 EM MA ADD J==({ MEM_MA_ADDI[15.0] 7,13
N_MEM_MA DATA2 o | PQ 5] o 51 __MEM_MA_ADD: cs8 c29
N__MEM MA DATAS 19 | P92 > ofig A2 [~ g0 MEM MA ADD: = =
\_MEM MA DATAd 122 | D3 ‘o A3 co MEM MA ADD
N__VEM MA DATA5 153 | PQ A4 " e MEM MA_ADD5 0.1uf16V/Y5VI4 4.7uf/10VIX5RI8
N__MEM _MA DATA6 128 | D92 A5 78 MEM MA ADD
N_MEM _MA DATA719 | P8 AS 6 MEM MA ADD?
N_MEM_MA DATA8 1, | PQ7 A7 I"177 MEM_MA_ADD:
N__MEM MA DATA9 13 ggg ﬁg 175 MEM MA ADD
N__VEM MA DATAIO
N\ MEM WA DATALL 15| DQL0 ALOIAR 7550 Eh M- ADDL]
N__MEM MA DATA123; | PQ11 ALl M5 MEM MA ADD
N_MEM MA DATA133, | DQ12 AL2 7 0g MEM_MA_ADD B
N_VEM MA DATA1437 | PQ13 AL3 177> MEM MA ADD
N"MEM MA DATAIG a5 | D14 A14 2 — e ADD
N__MEM MA DATALG 21 ggig Al5
N__VMEM MA DATAL7 27
N MEM _MA DATAL8 o7 | PQ17 CBO X
N__MEM_MA DATA19,g | DQ18 ca1 [0
N__VEM MA DATA2G4q | PQ19 cB2 [43—x
N MEM MA DATA27 a3 | DQ20 cB3 [
N MEM MA DATA2245 | PQ21 CB4 X
MEM MA DATAS 2| DQ22 CBs (88
N\ MEM MA DATA 4 o | DQ23 cB6 |64
N__MEM MA DATA253; | gg%‘é T
MEM_MA_DATA26 D
FME A DATAY 2| DQ26 DQso (- s MEM MA_DQS_HO 7,13
MEM_MA_DATA2 bQ27 DQSO# = MEM_MA_DQS_LO 7,13
¥ME A DATAZ849 | poyog pQs1 [HE — MEM_MA_DQS_H1 7,13
MM A DATAZIS0 | 2o DQS1# 2 AT MEM_MA_DQS L1 7,13
N s DQs2 (25— ENA D MEM_MA_DQS_H2 7,13
N__MEM MA DATA32g) | DQ31 DQS2# [~22 EMMA D MEM_MA_DQS_L2 7,13
N\ —VEM MA DATASS L | DQ32 DQs3 [-34 ENVATD MEM_MA_DQS_H3 7,13
N__MEM MA DATA3457 | DQ33 DQS3# [22 EMVATD MEM_MA_DQS_L3 7,13
MEM_MA_DATA35 DQ34 DQS4 = MEM_MA_DQS_H4 7,13
= 2288 | p3s DQSa# |4 EM_MA D MEM_MA_DQS_L4 7,13
¥mg 2 3/:\ ﬁg_f‘zua_ DQ36 DQS5 Z‘; E ﬁ 2 MEM_MA_DQS_H5 7,13
\MEM VA DATASEOL | pogy DQS5# D MEM_MA_DQS_L5 7,13
[\ MEM_MA DATASB06 | o3 DQs6 [103 — MEM_MA_DQS_H6 7,13
[—%7— DQ39 DQS6# |-102 2 MEM_MA_DQS_L6 7,13
\—Em A DATA%090 1 b4 Dos7 [F12—MEw A D MEM_MA_DQS_H7 7,13
N__MEM MA DATA42g5 | DQ41 DQST7# = MEM_MA_DQS_L7 7,13
N__MEM _MA DATA43 g7 | PQ42 DQS8 .
S = DDR3
MEM_MA_DATAZ
[\ MEM_MA DATA4910 1 pgas DMO/DQs (128 MEM MA DMO (¢ \Em_ma_DMo 7,43
DQ46 NC/DQS9#
N__VEM MA DATA4
N MEM MA DA AAZ);QE DQ47 DM1/DQS10 [-184—MEM MA DML ¢ ey ma DML 7,13
N__MEM_MA DATA49qq | DQ48 NCIDOS104 138X eyt ya Dz
N\ —VEM MA DATASG | DQ49 pm2/DQsi11 (43— MEM MA DMZ (¢ vEM MA_DM2 7,13
N__MEM MA DATASHs | PQ80 NC/DQS1L# X _MEM MA DM3
N VEM MA DATAS215 | D51 DM3/DQs12 [H82— M= MA DM« MEM_MA DM3 7,13
N__MEM MA DATA531q | DQ52 NC/DQS124 X MEM MA DM4
N__MEM MA DATA54,4 | DQ53 DM4/DQS13 [F208— = WA DVE L MEM_MA_DMA4 7,13
N__MEM_MA DATAS%,5 | DQ54 NC/DQS13# *_MEM_MA DM5
N MEM VA DATASq DQS5 DM5/DQs14 [-212— =N MA DD 4 MEM_MA_DMS5 7,13
N__VEM MA DATA54qq | PQ%6 NC/DASg 4y X_MEM MA DM6
N MEM MA DATASA 14 | D57 DM6/DQs15 [-221—MEM MA DMO « mEM_mA_DM6 7,13
N__MEM_MA DATA5915 | DQ58 NC/DQSES X _MEM MA DM7
N—MEN MA DATAGRZS | D% pMm7/DQs16 [-230—MEM MA DMI 4 vEM_MA_DM7 7,13
N__MEM_MA DATAGbog | PRE0 NC/DQS16# [-231-
N__MEM_MA DATAG6233 | D61 pme/DQs17 [
\__MEM _MA DATA6334 gggg NC/DQS17# (162
5 opTo (195 i  MEM_MA_ODT2 7
vss obT1 (£ MEM_MA_ODT3 7
: Vss CKEO ?gq E ﬁ ' MEM_MA_CKE2 7
vss CKEL MEM_MA_CKE3 7
EM_MA X MA
1 vss csow 8 —FETR SMEM_MA CS L2 7 — SMBCLK DR (¢ spvpeik_DDR 13.15,16
141 vss csi# (18 EVA S MEM_MA_CS_L3 7 SMBDATA DDR
o0 | VSS BAO [Mon E| A SMEM_MA_BANKO 7,13 ——==—2—=—"—{{ SMBDATA_DDR 13,15,16
20 vss BAL EYRIS < MEM_MA_BANK1 7,13
3 vss BA2 |92 MEM_MA_BANK2 7,13
281 vss
29 vss WE# MEM_MA_WE_L 7,13
vss RASH MEM_MA RAS L 7,13
>—33— Vss CAS# MEM_MA_CAS_L 7,13
381 vss RESET# DDR3_DRAMRST# 7,13,15,16
vss
441 \ss cKo 184 EM_MA CLK H2 MEM_MA_CLK_H2 7
47 vss cKos 85— N K L2 SMEM_MACLK L2 7
vss ki) |53 VA G TS MEM MA CLK H3 7
—E vss CK1#(NU) MEM_MA_CLK_L3 7
891 vss VREFDQ [ ——/REE2R A g VREF_DQ_A 11,13,17
vss VREECA |- SWBCLK DOR VREF CA A 13
S8 vss oo [2aaSMBDATA DDR
104 \\ggmwwmmwmmwwmwwrnmwmmwwmwwmmwmmwwmwwmmssgéﬁqjovcca c127 T c2r8
[ [ " ww .. .
0000202002000 0000200L00000L00L0L0000L00LYSES L O-Lu/L6VIY/4 _—|_ 0-LuaBVIYI4 MICRO-STAR INT'L CO.,LTD
5999998899 89999a 0995995 JaTTgRYBaT o OORI-240P_ORANGE RN -7 MS-7619-V10-20090819-B
9993999999999 3399499993 YNNG LY _ -V10- -
229 pyMM2(CHANNEL-A) - — _
— - - ize 'ocument Description ev
ADDRESS 0:1 [SA1:SA] Custom | Channel ADDR 111 DIMM 2 vio
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voc por VCC3 VTT_DDR
VTT_DDR
8,16 MEMiMBiDATA[GS.DK()H o~
deddaooddal o<
DIMM4F§"’8& R INELISIS s I e R e R R JJ%JJJ%%(
[ajajajajaYaYajajalajajajajalajalalaNalala)a) o FE ZESOQAN®OS
IN\_MEM_MB_DATAO 0000000000000 000000000 o kE FoE>wuuu
N M e oA boo  SSSS99899859850988098808 & 55 3aguiuy o 188 WEM UEAD /K MEM_MB_ADD[15.0] 816
\_MEM_MB_DATA: o | Q! 2 SECEEEE ap (82 MEm_mg |_MB_/
N__MEM MB DATA3 19 | P?? > 5e9 A2 |61 A_\
w=z mn MEM_MB
N_MEM MB DATA4 155 | D@3 B A3 NEM e cs9 | c22
N_MEM _MB DATA5 123 ng z A4 MEM _MB T
_"18—
MEM_MB_DATA AS
[\ MEV VB DATA 128 385 ne |12 MEN VS 0.1uf/16VIY5V/4 4.7Uf/10VIX5R/8
N__MEM MB DATAS 12 A7 .
N MEM MB_DATA: 13 | DQ8 A8 }32 Uém—mg
N_MEM MB DATA10 15 | PQ° A70  MEM MB
N_MEM MB DATAIL 19 | DQ0 ALO/AP MEM _MB
|55 MEW |
N__MEM MB DATAL2 131 | D91 AL 4 MEM VB
N_MEM MB DATA13 13 | D12 AL2 7 s MEM MB
N_MEM MB DATAL4 137 | D913 ALS 170 MEM MB 1
N_MEM M8 DATAL5 13g | D914 AL4 MEM_MB_ADD15
N_MEM ME DATALG 1| D915 e [am _MB_AD 1
N_VMEM MB DATAL7 5, | DQ16 =
N__MEM _MB DATA18 o7 | PR17 cBo [F39—x
N MEM MB DATAI9 og | DQ18 cB1 F40—x
N_MEM _MB DATA20 149 | PQ19 cB2 48—
N_MEM MB DATA21 141 | DQ20 cB3 [
N MEM _MB DATA22 145 | DQ2L cBa |58
N_MEM _MB DATA23 147 | PQ%2 cps [F29x
N_MEM MB DATA a0 | PR23 cB6 [64-<
N__MEM MB DATA25 31 ngg ce7 [H85x
N_MEM MB DATA26 38 El
NVEN B DATAZT a7 | D929 bQso (- M D To SO MEM_MB_DQS_HO 8,16
N_MEM _MB_DATA28 DQS0# — - MEM_MB_DQS_LO 8,
MEM_MB_DATA29 150 38§§ DQQ51 }ﬁ Em MS 392—1—< MEM:MB:Dgs:Hl 823,11%
N_MEM DQS1# DS L1 ME|
NN ME DATASS 2| D00 Do |25 MEMTME D05 HT 00w 113 D0s 11 8.6
Place close to DIMM3 [\_VEM MB DATA32 g | ngé Dos2# =) EM_MB_DOS_H MEM_MB_DQS_L2 816
N\ —VEW B DATAS —o2| DQ3 boves |8 MEW WD DOS T3 9 NENE D31 i
N_MEM MB _DATA35 gg | DQ34 DQs4 |85 EM MB DQS Hd MEM_MB_DQS_H4 8.16
VCC_DDR N VEM MB DATA36 200 | D935 DQSax |84 EM MB DS L1 RS MEM MB_DQS L4 8,16
1 WEM M DATAST 501 | p3%0 DQss 24 e 3LO§ H S MEM_MB_DQS_HS 8,16
C187 ) C1u6.3Y0402-RH N_VEM _MB_DATA38 o0g | DQ37 DQSs# |33 T v MEM_MB_DQS_L5 8,16
ik N MEM MB DATAZS 205 | DQ38 DQs6 [LA3—MEM MB D95 HE &S MEM_MB_DQS H 8,16
| cirs C1u6.3Y0402-RH N_MEM _MB DATA40 _ gq | PQ39 DQS6# [—102 DS L6 & S MEM_MB_DQS_L6 8,16
= ¢ 112 EM _MB DQS H
N__MEM MB DATA41 g1 | PQ40 DQS7 EM MB DOS MEM_MB_DQS_H7 8,16
J_c122 . clu63v0402RH N_MEM MB DATA42 gq | DQ41 DQS7# [ 1MB DS L7 MEM_MB_DQS_L7 8,16
[ N_MEM MB DATA43 g7 | DQ42 DQs8 43—
c1o7 C1u6.3Y0402-RH | N_MEM MB DATA44 qq | DQ43 DQS8# 42—
L N_MEM MB DATA45 1q | DQ44 MEM_MB_DMO
N _MEM MB DATA46 215 | DR45 DMO/DQS9 —125—« MEM_MB_DMO 8,16
= N_MEM MB DATA47 o1g | D46 NCIDQS9# (28 ey v pwr
N_MEM _MB_DATA48 g9 | PQ47 DM1/DQS10 —134—« MEM_MB_DML1. 8,16
N MEM MB DATA49 100 | Q48 NC/DQS10# (13- MEM_MB_DM2
N_MEM MB DATA50 105 | DQ49 pm2/DQs1y 43— MEM MB DV2 4 MEM MB_DM2 8,16
N_MEM MB DATA51 105 | D950 NCIDOS1L [ ey e pus
N_MEM MB DATA52 15 | DQ51 DM3/DQS12 —ﬁ%« MEM_MB_DM3 8,16
N_MEM MB DATA53 51g | D952 NCIDQSI2# [53 \/ey p pua
N MEM MB DATA54 74 | DQ53 DM4/DQS13 —293—< MEM_MB_DM4 8,16
Place close to DIMM4 \_MEN_MB DATAS5 205 | D254 NCiDaS1s# M ey g pus
N_MEM MB DATAS6 10g | D955 DMs/DQs14 22— =M EE S (( MEM_MB_DMS 8,16
Vee DoR N_MEM _MB DATA57 109 | DR%6 NCIDQSLA# 223X 1w wie pus
N_MEM MB DATAS8 114 | D957 DM6/DQS15 _221—« MEM_MB_DM6 8,16
| cis0 C1u6.3Y0402-RH N_MEM _MB DATA59 115 | DQ58 NC/DQSIS# 222X 1w wig D7
! N_MEM MB_DATA60 77 | PQ39 DM7/DQS16 _m—« MEM_MB_DM?7 8,16
L ca C1u6.3Y0402-RH N_MEM _MB DATA61 o8 | PR60 NC/DQS16# [~231¢
A ———¢ DQ6L
cir6 (N_VEM B DATAG? 233 | pSC DM8/DQS17 I
) | C1u6.3Y0402-RH | N_MEM MB DATAGS 234 | D352 NC/DQS17# 82
€138 |, C1u63Y0402-RH 5 oo |85 MEM MB ODTO e g _opTO 8
m vy vss 7 MEM_MB_ODTL |_MB_
: oDT1 - MEM_MB_ODT1 8
ves 50 MEM MB CKEO
CKEO - MEM_MB_CKEO 8
vss 169 MEM MB CKEL _MB_
I CKEL £ MEM_MB_CKE1 8
vss 793 MEM MB CS L0
" cso# e MEM_MB_CS_LO 8
ves 6 MEM MB CS L1
e csi# - MEM_MB_CS_L1 8
vas 1 MEM_MB_BANKO
20 BAO MEM_MB_BANKO 8,16
20 vss BA1 L0 e Ks <SS MEM_MB_BANKL 8,16
VCC_DDR 26| VSS BA2 & MEM_MB_BANK2 816 _SMBCLK DDR  ((SMBCLK_DDR 13,14,16
29
73 MEM MB WE L
VREE CA B S| uss WE# N T MEM_MB_WE_L 8,16 —SMBDATA DDR (¢ SMBDATA_DDR 13,14,16
vss RAS# MMt MEM_MB_RAS L 8,16
) CAS# Do AR S MEM_MB_CAS L 8,16
c140 R236 1 31 vss RESET# DDR3_DRAMRST# 7,13,14,16
€2.2u6.3X50402-RY 1K/19/4 X_0.1u/16V/Y/4 an | VSS
L ves 184 MEM MB CLK HO
e cKo MEM_MB_CLK_HO 8
vss 185 MEM MB CLK L0 _MB_CLK_|
0 CKO# MEM_MB_CLK_LO 8
1 vss 6a___MEM MB CLK HL _MB_CLK_|
= = = 83 K1) H3——TEU Gk T SOMEM MB_CLK H1 8
86 &gg CK1#(NU) — —— MEM_MB_CLK_L1 8
89
vss 1 VREE DQ
VCC_DDR 21 vss VRero? (a7 VREF CA - g VREF_DQ B 11,16,17
R e FCA I} 17 SWBCLK BOR VREF CA B 16
VREF DQ B R364 1K/19%/4 Too| VSS SDA [-2 SMBDATA DDR
Vss 237 ___ovces
J_ 104 vsswmmwmmwwmwwmmwmmwwmwwmmwmmwwmwwmmwmssgé €136 T c268
DDDDDNDDNDNDDNNDDNDDNDDNDNDNDNDNNDNNVNDNVDHHUW 0.1u/16V/Y/4 0.1u/16V/Y/4
C275 R36: >>>3>3>3>3>3>3>3>3>3>3>>>> - -1u
oan evivia 1KI:S%IA S553533535355353535553355>5>>52333 = MICRO'STAR INT'L CO.,LTD
gdqd449q9dddJ993 448999 dddddqqqedddc o p oomu-esororemnry = =
| | 9999 EERRARRERE frdu DIMM3(CHANNEL-B) MS-7619-V10-20090819-B
ADDRESS = 1:0 [SA1:SAO Size Document Description Rev
I L 1 Custom | “Channel B DDR 111 DIMM 3 vio
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vee_DOR VCC3 VIT_DDR
VTT_DDR
8,15 MEMiMBiDATA[S&.OK()H Q-
Jedanddal o<
D|MM35§F%$ GINERIENNIIYIIS Y qngqqgg A
[ajajajajaYalajaYalajalajafalajalalalalalala) [a} FE ZEstodNms
MEM _MB_DATA( 800 = DD
;\MEMMB o pp SSS55955955955595598888 § 55 3Rpulilil a0 (88 EM_MB ADDO e({ MEM_MB_ADDI[15.0] 8,15
N —WMen e DATAZ g | DQ! a SoECEEEE a8 e ans o o
axs DD
N_MEM MB DATAS 10 | D92 > o Az S -AD
N_VEM MB DATA4 125 | PR3 g A3 EM_ME_ADD ez css
N__VEM MB DATA5 13 | D94 z s 52 EM—Mg f\“ = =
N__MEM _MB_DATA6 108 | D92 A5 _53_175 EM VB A
N MEM MB DATA7 159 ng A6 L N He A 0.1uf/16V/Y5V/4 4.7Uf/10VIX5RI8
N_MEM_MB_DATA! 12 A7 T\
\_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 [ EV MB A
N__MEM_MB_DATAI2 133 | PQ% ALL o0 EM_MB_Al
\_MEM M8 DATAL3 137 | D912 A2 Mo EM_MB A
N__MEM MB DATAL4 137 | PQ13 AL3 7, EM _MB_A —
N_MEM _MB DATA15 135 | DQ14 Al4 EV MB Al
N__MEM MB DATA 51 | PQLS Als [HIL ==
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 [F85x
N MEM MB DATA26 ag | D925 7
N MEM MB DATA27 a7 | DQ26 DQS0 MEM_MB_DQS_HO0 8,15
N—MEM VB DATASS DQ27 pQso# |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 DQ31 DQs2# |24 MEM_MB_DQS_L2 8,15
A DQs3 (34 MEM_MB_DQS_H3 8,15
AT DQS3# |32 MEM_MB_DQS_L3 8,15
AT Dgs4 (-85 MEM_MB_DQS_H4 8,15
AT oS4y (-84 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 (103 MEM_MB_DQS_H6 8,15
DA DQSe 02 MEM_MB_DQS_L6 8,15
DA DOs7 112 MEM_MB_DQS_H7 8,15
DA DQS7# MEM_MB_DQS_L7 8,15
DA DQs8
DDR3 |
DA
DA DMO/DQs9 (25— MEM MB DMO____ ¢ \iem_mB-DMO 8,15
AT NC/DQS9# X MEM MB DM1
AT pM1/DQs10 (34— MEVMME DML MEM_MB_DM1 8,15
A NG/DQS10% > MEM_MB_DM2.
DATA pm2/DQs11 43— MEM MB DMz (¢ Mem_MB_DM2 8,15
A NC/DQS11# > _MEM MB DM3
DAT pmapos12 52— MEM MB DMS - mem_mMB_DM3 8,15
A NC/DQS12¢ X MEM MB DM4
AT DM4/DQs13 (23— M=V ME D2 MEM_MB_DM4 8,15
AT N DS % MEM MB DMS5
AT pMms/DQs1a 212 MEM MB DM (¢ \em MB_DMS 8,15
AT NC/RQS I *_MEM MB DM6
AT DM6/DQS15 221 —=MME DUD  « MEM_MB_DMS 8,15
AT NC/DQS15# X MEM_MB_DM7
AT pM7/DQs16 230 —MEM MB DN7Z___ (¢ MEM_MB_DM7 8,15
A NC/DQS16# 231
N MEM_MB_DATA62 233 DM8/DQs17 [l ——————— i
\__MEM _MB DATA63 34 gggg NC/DQS17# (162
195 EM MB
2| ve opro P B B o con
51 vss cKEo |22 EM _MB MEM_MB_CKE2 8
vss CKe1 (62— MEM MB MEM_MB_CKE3 8
111 yss Cso# |19 MEM MB MEM_MB_C
141 vss csi# [H8 EM _MB MEMMEFC?% g
171 vss BAO [ EM_MB BANKT 00111 o BARKO 8
20 | 22 190 EM_MB _MB | 115
%3 BAL [ M B BANIG—SSMEM_MB_BANK1 8,15
20| vSS BA2 MEM_MB_BANK2 8,15
29
vas 73 MEM MB WE L
—351 vss CAS# IS MEM_MB_CAS_L 2&2
Vss RESET# DDR3 DRAMRSTE o fibniiloines > SMBCLK DDR
] vss R3_DRAMRST# 7,13,14,15 —SMBCLK DDR ¢/ sMBCLK_DDR 13,14,15
44
ves 184 EM_MB CLK H2 SMBDAT,
471 yss c%g 185 EM _MB _CLK L2 mgmmg—gti{g; — SMBDATA BDR ___ (('SMBDATA_DDR 13,14,15
0 vss cki(NU) 83 EM MB CLK HS 22 \iEm_MB_CLK_H3 8
83 | oo ) [6a EM_MB_CLK L3 | MB_CLK |
6 VSS CK1#(NU) MEM_MB_CLK_L3 8
9
1 VREF DQ
B9 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 C137 T c276
DNNNNDNNNNNNNANDNAN 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
55‘555%?55“?35«Engggg%%gaﬁﬁmw a099 DDRIII-240P_ORANGE-RH = =
9999994999999 9339999999 JNYJYLYL2Q - -V10- -
C0Z pyvM4(CHANNEL-B) - MS-7619-V10-20090819-B
ADDRESS = 1 - 1 sAl - SAO Size Document Description Rev
I L 1 Custom | "Channel B DDR 111 DIMM 4 vio
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13,18,23,28,30,50 SMBCLK
13,18,23,28,30,50 SMBDATA

&

R367
R380

3VsB

R379

X_220/4/REF DQ A R VREF DQ A

>> VREF_DQ_A 11,1314

X_LM321IMFX_SOT23-5-RH R370 X_0R0402 c279

X_1uF/6.3V/IX5R/4

—4

X_12.1K/4/1

X_1K/4/1

5VSB

u18

u19

VDD

X_OR0402 3| L ls R3BL . X J2.1KM4/1 b -
X_0R0402 n
SDA N

GND RH co82 V-

X_ISL90727WIEG27Z-TK_SC70-6-RH 4 R378

R369 X_10pF/50VINPQ/- IN_OuTPUT

5VSB

5 R377 2.1K/4/1

13,18,23,28,30,50 SMBCLK

RwW V+

13,18,23,28,30,50 SMBDATA

§

3vsB

u1s

R363 X_OR0402SMB_CLK_RESUME U8 3 | YPP
R376 'X_OR0402SMB_DATA RESUME U684 gg;
GND

RH

6

R375

L90727WIE62

Si

X_| Z-TK_SC70-6-RH 3 4 R374 X_220/4/REF DQ B R EF DQ B

AN OUTPUT >> VREF_DQ_B 11,15,16

X_[M32IMFX_SOT

\Y
X_OR0402

R365 c280
23-5-RH R366 c272
X_12.1K/4/1X_10pF/50V/NPQ/4

i

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

l;

‘\,
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Integrated LDO (Low Dropout Regulator) without extemal pass element transistor
R452 .
R446 for voltage regulator.
X_10K/4
X_7.5Kl4
CLK_PWRGD#
Q51 VDDSRC |
vees
8 CLK_PWRGD
L{ VDD_3.3,
5
Hl R4T8
g 949
X_NN-CMKT3904_SOT363-6-RH S U26
g
€ eH000SY
R447 s 2 IOl 43 cpu.oT |-28—CPUCLKO RS07 . . OR0402 CLK133M_CLKGEN_OUTO_P 20
¥ SREL oo CPUCLKO# R4%4 O0R0402 ggcmzw CLKGEN_OUTON 20
X_3K/a aREEada CPU-0C X LouTo_|
= *CPU_STOP# oY= pOKI=1=14]
2988 CPU-IT
>> CPU-1C
CLK_PWRGD 25 ..
CKPWRGDIPD# fp— 961 DOT T P R4Y: o4 CLK9EM_DOT P 20
vees 20 CLK1aM_PCH ((CLKIAM PCH 25, 33R0402 REF O N B — porest CLK96M DOT C N Rds: a g CLkoeM DoTP 20
CLK100M_SATA T P__R486, 0/4
SRC-1T/SATA-T |A0—SERI0OM SATA T 2 RABO, oA OB NSCLK100M_SATA P 20
13,17,23.28,3050 SMBDATA :ggg g: gm: Ef;AC(LItESEEN 3 SDATA SRC.1C/SATAC 11 CLKI10OM SATA C N RA477, 0/4 ggCLKlOUMiSATAiN 20
13,17,23,28,30,50 SMBCLK = scL C|
RAGS sreat CLKI00M DMI T P R4S’ o4 LKI00M DML P 20
X_10KR0402 SRe e [F1a——CrKIoOM DM C N Ras0, o4 CLKL00M DMI N 20
GND_DOT96
& | 6
5l GND_27MHz 27MHz
23414248 VRM_PGD  yHR4SE, CLK PWRGD 2 GND_SATA 27M_ss [F—X
GND_SRC
f2z  XOUT
11 GND_CPU XTAL_OUT 2L
caon 6 GND_REF
o foa  xmn
0.1uf/16VIXSR/4 2l s XTALIN XIN
RTMB875N-632-VB-GRT_QFN32-HF
vees
FBS
VDD 33 A . . . VpD 33
C426, 22pF/50V/INPQ/6 XOUT
150L800mMA-150_0805-RH 382 C42Q C395 ca2a C3%0 Ca02 C385 C384
Y3 R527 5 5
R o ° [ o o o °
14.318MHZ16P_D-RH 2 E|E £ £ E £ g
X_4.7KR0402 > = = = s = = =
J S— XIN REF 0 2| 2 2 2 2 2 2
cazs 22pFI50VINPOlG 21 2 3 2 2 2
R517 = 4= 2 2 =38 =3 =3a /=32
§TF H H H H s
4.7TKR0402 vees
87 e
) _ VDDSRC_I0
= v
150L800mA-150_0805-RH
Cs54 C553 €552 €535
T oT o To
g E|E £
jul S| & s
5 S| 2 g
5| & 5
< < <
X X X
3 ]
] 4 =2
CLK14M PCH C430 4 X 10piZSVINPO/A A 3 =
B
0 CPU 0 | CPU 1
- - = .
1 (0.7~1.5V) 100 100
A
MICRO-STAR INT'L CO.,LTD
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voocooooe

PEL-3_TX

RTL_LAN_TX

PE1-3_RX
PE1-3_RX#
IN_LAN_RX
IN_LAN_RX#
PE1-2_RX
PE1-2_RX#
RTL_LAN_RX
RTL_LAN_RX#

DMI_RX3
DMI_RX3#
DMI_RX2
DMI_RX2#
DMI_RX1
DMI_RX1#
DMI_RX0
DMI_RX0#

DMI_TX3
DMI_TX3#
DMI_TX2

DMI_TX2#

DMI_TX0#

Flash Descriptor

——A4KB—

OEM Section

Management
Engine VSCC
Table

Reserved

IBX Soft
Straps

Master

Region

Component

Descriptor
MAP

Signature
——10h—m

—0— Reserved

+  The Flash signature at the bottom of the flash {offset 0) must be OFFOA55Ah in
order to be in Descriptor mode.

+  The Descriptor map has pointers to the lower five descriptor sections as well as the
size of each.
The Component section has information about the SPI flash part(s) the system. It
includes the number of components, density of each component, read, write and
erase frequencies and invalid instructions.
The Region section defines the base and the limit of the BIOS, ME and GbE regions
as well as their size.
The master region contains the hardware security settings for the flash, granting
read/write permissions for each region and identifying each master.
PCH chipset soft strap sections contain PCH configurable parameters.
The Reserved region is for future chipset usage.

+ The Descriptor Upper Map determines the length and base address of the Intel® ME
VSCC Table.

The Intel® ME VSCC Table holds the JEDEC ID and the ME VSCC information for all
the SPI Flash part(s) supported by the NVM image. This table is NOT used by
Intel® ME Ignition FW only. BIOS and GbE write and erase capabilities depend on
LVSCC and UVSCC registers in SPIBAR memary space.

0EM Section is 256 Byte section reserved at the top of the Flash Descriptor for use
by the OEM.

11. The pull-up on this signal is not enabled when PCIRST# is high.
12. The pull-up on this signal is not enabled when PWROK is low.

Boot Flow for Ibex Peak

When booting from Global Reset the PCH SPI controller will look for a descriptor
signature on the SPI flash device on Chip Select 0 at address 0x0. The descriptor fetch
is triggered whichever comes first, the assertion of MEPWROK or deassertion of
LAN_RST#. If the signature is present and valid, then the PCH controller will boot in
Descriptor mode. It will load up the descriptor into corresponding registers in the PCH.
If the signature is NOT present the PCH will boot in non descriptor mode where
integrated LAN and all Intel Management Firmware will be disabled. Whether there is a
valid descriptor or not, the PCH will look to the GNTO# and SPI_CS1#1 (Boot BIOS
Destination straps) to determine if BIOS is to be booted from Firmware hub or SPT
flash.

The Flash Descriptor is a data structure that is programmed on the SPI flash part on
Ibex Peak based platforms. The Descriptor data structure describes the layout of the
flash as well as defining configuration parameters for the PCH. The descriptor is on the
SPI flash itself and is not in memory mapped space like PCH programming registers.
The maximum size of the Flash Descriptor is 4 KBytes. It requires its own discrete
erase block, so it may need greater than 4 KBytes of flash space depending on the flash
architecture that is on the target system.

The information stored in the Flash Descriptor can only be written during the
manufacturing process as its read/write permissions must be set to Read Only when
the computer leaves the manufacturing floor.

IBEXPEAK_A sarg USBT:
preca beied e q e
D101 peyp7 Usgp1zp [HAL1E U806 USB6+ 40 RAMES IBEXPEAK_A 031 vees
*BLL peTN7 USBP12N [-AKI8 2 USB6- 40 3L FRAME# R AL FRAME N AD<31> [-ANLL FoEn) AD31 31
*HLL pETPg UsBp11p [-AT20—73el USBLL+ 40 31 DEVSEL# ——Rovi al0 DEVSEL N AD<30> [-AHL D29 AD30 3
*GLL pETNG USBP1IN SE1oT USB11- 40 31 IRDY# T B71{ |RDY_N AD<29> [-4ME D35 AD29 2 RS04
*G12{ peTps USBP10P [ 510 USB10+ 40 31 TROY# < orr L8 TROY N AD<28> [-AK - AD28 2
*HI2 perng useP1oN A R USB10- 40 31 STOP# BCT LOCKE ANB sTOP N AD<27> [-AMZ oo AD27 31 X 1k
359+ X 0.1UL0VIXTR/AN AN TX C e USpon 4 <o Usa i a o PERRY e " s e ADs: Ao3s 3 PGNT#L
; .
'C358]FX 0 TUTIOVIXTRAN LAN T2 C PETPS Ry SB8- useer b s bERRY éé SERRY PERR N AD<24> [ AD23 AD24 a
IR : PETNG USBPEN UsBs- 40 31 SERRY ———=RR_AVB lgepry AD<23> AD23 3
16 . \H11 N AL AD22
i USEPT 20 kB SPCH AL UG poiLoopeack Aooris IS il oz i RsB3
360, 0. LUTI0VIXTR/A_RTL LAN TX SCReT ok H10 - L10 AD20 X_1K/4
o110 TT10VIXTRI4 RTL LAN TXE PETP1 UsBPep [-AL20< 31 PCIRST_PCH PONTES o] PCIRSTN D<20> [ AD10 AD20 31 =
G| PETNL usepen AKZ% o, Vs w0 20 PGNT#3 SeNT | GNT3_N_GPIoSS AD<19> AR D15 AD19 2
UsBPsP A e uss: “ 20 PGNT#2 et 89| GNT2 N_GPIOS3 AD<1g> |-AM4 o AD18 31
*—BB{ peRpg L USBpap [A — USBa+ 0 31 PGNTEO — 1| oo Ot Aocies [ B Adlo i -
*—CZ PERNS UsePan A e USB2- 2 31 PREQH3 REQ#3 HE | REQ3 N GPIOSA PC I AD<15> [-AMN3 — AD15 31
%BlL{ pERp7 | USBP3P SB3+ USB3+ 40 31 PREQ#2 REQ#2 Y4 | REQ2 N_GP! AD<12> [-AUL AD14 AD14 a1
AL2 | pEpN7 USBP3N 563 USB3- 0 31 PREQ#L PREQ#L W5 2E 0T N GPIOSO ‘AD<13~ | -AE: AD13 AD13 3
*—£21 pERPe - ussp2p -4 o usB2+ 2 31 PREQW — B4 N AD<12> [-AL3 — AD12 31 vees
*-DB{ pERNG UsBP2N A LT UsB2- 40 31 PIRQYA it AT AD<11> |-ARE S AD11 2
*B134 pERps QO UsBP1P (A s UsB1+ 40 31 PIRQ#B W&Lc R4 AD<10> [-AW. 4 AD10 3
*E12 pERNS USBPIN (B o USB1- 40 31 PIRQHC PROTD L AD<9> [-AR2 4 ADY 31
D13 o7
PERP4 o m USBPOP g USBO+ 40 3L PIRQ#D SROIE AD<8> 2 AD8 31 Rses
S—v e LA USBPON [-AW25 USBO- 40 31 PIRQHE R s AD<7> AT 2 AD7 31
S o<V § ; i
PERP3 m 3vsB 31 PIRQ#F PRars AD<6> 4 ADS 31 X_1Ki4
B8 pepg UsB OCH 7 o 31 PIRQYG IReri] Bl N AD<5> A ADS 3
e ——— e L] 0C7_N_GPIO14 — 31 PIRQ#H WA pIRQH_N_GPIOS AD<4> [-AB2 ADA a1
-V 2 [ ey 066 N GPIOL0 USB_OC#§ 1l RN16 - AD<3> |-AY10 A AD3 Py PGNT#0
c16 = AL28. 45 ] 1 8XR AUG A
PERPL 0C5_N_GPIOg [-ALZE ) T RN Ab<z> [-ALG- Aot AD2 31
S E— =Y 0C4_N_Gpioa3 [-AP3L S 4 AD<1> [-APL o ADL 31 Rs82
Seenes S Y C
m DMI3TXP OCI1_N_GPIO40 - g g
- L2414 pmi3TXN 0C0_N_GPIOS9 [AT = a BPARBAKRLE S B C_BE#3 2
m G241 puizTXP £ oene C_BER2 31 L
E DMI2TXN C BE#0 g’BEFé :331 B
3 DMILTXP BE#! 1
17 &2
DMILTXN
RXQ
RXOF 22| owiorxe USBRBIAS Place near IBEX 2 OF 9 This Signal has a weak internal pull-u
DMIOTXN USBRBIAS =} 9 p P-
USBRBIAS_N -
- Boot BIOS Strap
Hig Strapping Options Flash
7 DMI3RXP " . -
a D]D DMI3RXN L GNTO# SPI_CS1# Boot BIOS Destination pping Ol
- DMI2RXP = .
7 £20 | DMIZRXE 1 SPI (default) GNT1# | GNTO# Routing
C19 -
DMILRXP ]
7 g20 | DIRXE Py o PCI (debug/testing purposes only) o 3 Fiash Cycies Routed to LPC
B18
DMIORXP =
B m = 0 0 LeC
DMIORXN DMI_COMP. RA18, . 49.9/4/1 il 1 Flash Cycles Routed to PCI
() DMLIRCOMP o [i] Reserved
= 1 1 Flash Cycles Routed te SPI
Name Type Description
Integrated Pull-Up and Pull-Down Resistors
PCI Grants: The Ibex Peak supports up to 4 masters on the PCL
1 OF 9 bus. Signal Resistor Nominal Notes
- GNTO# GNT[2:1]# pins can instead be used as GPIO. GNT[3:1)#/GPIO[55,53,51], GNTD# Pull-up 20K 3,11, 12
- GNT1#/ GPIOS1 o Pull-up resistors are not required on these signals. If pull-ups are SPI_MOSI Pull-down 20K 37
0B1-7613006-1Y6 GNT2#/ GPIOS3 used, they should be tied to the Vcc3_3 power rail. —
GNT3#/GPIOSS SPI_CS1#, SPI_MISQ Pull-up 20K 3
NOTE: GNT[3:0]# are sampled as a functional strap. See - :
[3:0] P e P 3. Simulation data shows that these resistor values can range from 15 kO to 40 ko
Section 2.30.1 for details. . -
7. The pull-up or pull-down on this signal is only enabled at boot/reset for strapping function.
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PCH_1P05

RS540
XCLK_RCOMP

CHIC

90.9R1%0402

31 CK P 33M S2 R566, 22R0402 PCICLKI " ADg
R588, 22R0402 PCICLK2 AFgQ

19 CK_P_S3M_PCH 555,77 22R0402__ PCICLKL D7
R577a A22R0402 _ PCICLKO AFf

27 CK_P_33M_SIO_PCH

CK_48M SIO R501, , .33R0402 CK 48M PCH A3
CKABM_SI0 po O— TP CLKOUTFLEX2 AB6

XTAL_25M_PCH_OUT Ya

XTAL 25M _PCH_IN Y2

18 CLK133M_CLKGEN_OUTO_P
18 CLK133M_CLKGEN_OUTO_N

18 CLK96M_DOT_P
18 CLK96M_DOT_N

18 CLK14M_PCH

CLKI33M CLKGEN OUTO P
;; CIKI3IM CLKGEN OUTO N varg
CLK100M_ SATA P
18 CLKI00M_SATA_P
18 CLKlGDMisATAiN; CLKI00M_SATAN
CLK96M DOT P
;; CTKOBM DOT N Anias
CLK100M DMI P
18 CLKL00M_DMI_P
o GO DV iz

CLK14M PCH
SyCLKIAM PCH AF7 |

XCLK_RCOMP

CLKOUT_PCl<4>
CLKOUT_PCI<3>
CLKOUT_PCl<2>
CLKOUT_PCI<1>
CLKOUT_PCI<0>

CLKOUTFLEX3_GPIO67
CLKOUTFLEX2_GPIO66
CLKOUTFLEX1_GPIO65
CLKOUTFLEX0_GPIO64

XTAL25_IN

CLOCK_IN
CLKIN_BCLK_P
CLKIN_BCLK_N

CLKIN_DOT96P
CLKIN_DOT96N

"+ CLOCK

CLKIN_SATA_P_CKSSCD_P
CLKIN_SATA_N_CKSSCD_N

TBEXPEAK_A

CLKOUT_BCLKO_P_CLKOUT_PCIE8_P 138 gt;iég” Eg:gﬁ¥ : :M LK133M_PCH_OUT_P 6
CLKOUT_BCLKO_N_CLKOUT_PCIE8_N| —vW\ LK133M_PCH_OUT_N 6
CLKOUT_PCIE_p<7>¢—T8—x
CLKOUT_PCIE_N<7>$T1—x
CLKOUT_PCIE_P<6>4—A—x
CLKOUT_PCIE_N<6>PH4—x
CLKOUT_PCIE_P<5>—Y3—x
CLKOUT PCIE_N<5>$TE—x
CLKOUT_PCIE_P<4> :)EY_XAEH
CLKOUT_PCIE_N<4>PPIXy peyigp | Rad9 04
CLKOUT_PCIE_P<g>¢ -\ PEXLaN T Rie oK PEXIP 30
CLKOUT_PCIE_N<3> RA6Z U4 SSCKPEXI3N 30
- - M7 IN GLAN P L R474 0/4
CLKOUT_PCIE_P<2>4MI—6 2T A~ SSCKIN GLAN_P 32
CLKOUT_PCIE_N<2>Prd SRETEE R Voia QK INGLANN 32
CLKOUT_PCIE_P<1: T RAI A SScKkPEX1-2P 30
T10 CK PEXIoN L RAGE,~0/4
CLKOUT_PCIE_N<1>¢ DA >)CK_PEX1-2N 30
PCIE ! (1 RTL GLAN DP LRS00 0/4.
CLKOUT_PCIE_P<0 RTL GLAN DN L Ra91 w0l QoK RI-SIANDR 33
CLKOUT_PCIE_N<0> RASL AU SSCKTRTL_GLAN DN 33
cuour peo x oSO 0L s ot o0 2
‘ CLKOUT PEG_A_ N8 RATS 04 K 16PORT DN 28
CLKOUT_PEG_B_P4—B—x
| CLKOUT_PEG_B_NPYI—X

LLKouLDP,P,cLKouLBcLKLoP
GLKOUT PP N_CLKOUT BCLKI_ON

0/4_CLK120M_PCH_OUT PO

CLK120M_PCHOUT PO R442
H37 CLK120M PCHOUT NO__R434,"0/4 CLK120M_PCH OUT NO ;g

NVR WR N 1_gasd
g: NVR_WR_N. ]ééNVR WR N 0 136

NVR_WR_N_0

31 NVR_CK_1

31 NVR_CK_0

NVR CK 1 F3g
o g

> NVR R8N maz]

Ra2;
32.4R1%0402-RH

31 |NVR_RB_N

CLK120M_PCH_OUT_PO 6
CLK120M_PCH_OUT_NO 6

J41 CLKOUT DMI P R443 0/4_PCH CLKOUT DMI P PCH_CLKOUT DMI.P 6
‘ gt;gﬂ%gml':: +ag ___CLKOUT DMI N RA435 0/4_PCH_CLKOUT DMI_N g PCH_CLKOUT DMIIN 6
CLKIN_DMI_P
CLKIN_DMIN |
REFL4CLKIN ‘ 3 OF 9
IBEX_0 C419
XTAL 25M PCH OUT 1L
4+
27pF/S0VINPO/6.
R528 &=
M6 T 25MHZ/18pf/HC49S
c431
XTAL 25M PCH_IN 1+
27pF/S0VINPO/6.
CH1I
TBEXPEAK_A o Moo
Fa3 VR DATA15 NVR_DAIALS 33 CK P 33M S2
RVRYAHS MAIoots e IVEDATALE RS WA DATAL 31 CiP a0 PoR
o NvI0 13 [-G33 NVR DATALS NVR_DATAI3 31
NV10_12 [E32NVR DATALZ NVR DATA12 31
NV_CK<1> NVTI0_11 : i :é NvRJ)ATMé gi
NVR DATALO 31
N-cKee V1S 09 [FE36 VR DATAS NVR_DATA9 31 Ca4s  |ca62 | C453 | €559
NV10_08 |30 NVR DATAS NVR_DATA8 31 s T8 (Ts Ts T2
NV_RE_N NvTI0 o7 (34 NVR DATAT NVR DATA7 31 g (9 9o |9 )
NV_RCOMP NV_10_06 30— SR NVR_DATAG 31 z |z s |z -4
NV10_05 L33 NVR_DATA5 31 s | £ £ |£ £
NV_I0_04 [-M35 Ve DA NVR_DATA4 31 g lg, lg g 2
/710 NVR_DATA3 31 s -3 b=y b3 =3
V10 0p [ T3 NVR DATA NVRDATAD 31 § 8 & & g
NVI0 01 |-B35 NVR DATAL NVR_DATA1 31 SN o] o
NV_10_00 13— NVR DATAO NVR_DATAO 31 L
| Ea1 NVR CE N3 xs\vg cE N3 a1 )
WCEN o e WECEE SR N2 ®
NV_CE_N_1 _CE_N_ - - )
N-GE N [Has VR CE N O QWE Ceng 51 Enabling and Disabling Intel™ AT-d
NV_DQS_N<1> %&3 wggggé a The Intel AT-d is enabled based on the combination of a functional straps on both the
NV-DOS <= . Ibex Peak and a soft strap bit found in the SPI Descriptor. The Functional resistor
NV ALE |34 NVR ALE NVR ALE 31 straps are required to be in place on the Ibex Peak to enable the Intel At-d. The Soft
NV_CLE mM;g NVR_CLE 31 Strap can then be used to disable Intel AT-d if a customer later decides to disable it
9 OF 9 after the motherboard has completed the physical manufacturing process.
BEX + Ibex Peak Functional Strap: The Ibex Peak enables Intel AT-d when NV_ALE is

sampled high on the rising edge of PWROK and disabled if the NV_ALE signal is
sampled low. See Section 2.29 for details.

Soft Strap: The Intel AT-d Disable bit (bit 27) in the PCHSTRPO register (FPSBA +
0h) within the flash descriptor can act as an override to the functional straps on
both the Ibex Peak. When set, Intel AT-d will be disabled regardless of the values of
the functional straps on the Ibex Peak. This bit along with the functional strap must
be appropriately configured to enable Intel AT-d.

19 PoNTH2 WREZ\NXIKM

DMI AC coupling full voltage mode when pul

ternal pull-up

1o poNT#E B R601, \ X 4.7KI4_|

Topblock swap override when pu
nal has a weak intern

23 PCH_GPIOB

GP108 do not pull low(check list)
Integrated clock chip enable when

1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

23 PCH_GPIO27 Y)PCH GPIO27T
GP1027 do not pu low)check list)
_ DL VR enablgRR PUAM Itbrman puti-un
22 INIT3_3v# &
Configurable CPU output stronger if low

RS585 .\ X _1K/4

L Signal has a weak_internal

2

3vsB

2334 AZ_SDOUT ((—REBL\\ X 1K4

NAND VCCQ PWR WELL POWERED BY CORE WHEN LOW;
EPW WHEN HI

|
|
|
|
| Signal has a weak internal pul
|
|
|
|
|

2334 AZ_SYNC ((—REEZ\ X 1K |

0D PLL VR SUPPLY SEL
1.8V SUPPLY WHEN LOW
1.5V SUPPLY WHEN HI

DANBURY (ANTI-THEFT) TECHNOLOGY ENABLE WHEN HI

VCCNAND vees
R47L
X_0/4
Réss
31 NVR_CLE - RA466, . LX_10KRO40; X004
31 NVR_ALE (-

DMI TERMINATION VOLTAGE DC COUP: TX/RX
TO VCC IS SAMPLED HI

signal has a weak internal pull-Up

RS39 . \ X_1K/4

2349 SPKR AN

VBAT

Demo board

390Kohm
22 PCH_INTVRMEM <(—S4E. 00K
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23 SPI_CS1_F#

23 SPI_CSO_F#
23 SPI_MISO
23 SPI_WP#

SPI_WP#

Part Nu

SP1

From IBEX PEAK GPI015

SP1

SPI_CSO_F#

SPI_HOLD# g E ° )
Fi2XB{1]_BLAC

1| RA97 ,, \ X_1K/4
DVI_DDPD__HPD.
37 DVI_DDPD_HPD ) RAGS — X KA DDPD_HPD

PCHIF

K

e

DDPC_HPD
R488 X_1K/4 1 DDPB_HPD
L TP5O—————————— K& I hppp AUXP

= TP6 O————————————L4 ppPD_AUXN
Lo -

DDPC_AUXP
5101 5ppc AUXN

TP8O—————————— ML pppgAUXP
TP7O——————————— 121 ppPR_AUXN

37 DVI_DDPD_CLK_P \\f Cté Z gg DDPD_TXP<3>
DRSO shmmtet e S
37 DVI_DDPD_TXN2 o RTNER S8 DDpD TXN<2e
[ DDPD_ DVI DDPD TXPL D -
37 DVI_DDPD_TXPL PO TXNI Lo DDPD_TXP<1>
37 DVI_DDPD_TXN1 Po o] DDPD_TXN<1>
37 DVI_DDPD_TXPO N DOPD X0 3 DDPD_TXP<0>
37 DVI_DDPD_TXNO DDPD_TXN<0>

FLASH ROM

3V_ME

U30

Sy SPLesiEr g [os
P SPIMISOF 58 CCT7 SPI_HOLD#
SPI-WP# a|bo  HOOIg SPICLK F

4

DDPC_TXP<3>
DDPC_TXN<3>
DDPC_TXP<2>
DDPC_TXN<2>
DDPC_TXP<1>
DDPC_TXN<1>
DDPC_TXP<0>
DDPC_TXN<0>
DDPB_TXP<3>
DDPB_TXN<3>
DDPB_TXP<2>
DDPB_TXN<2>
DDPB_TXP<1>
DDPB_TXN<1>
DDPB_TXP<0>
DDPB_TXN<0>

SDVO_INTP
SDVO_ININ

SDVO_STALLP
SDVO_STALLN

IBEXPEAK_A

FDI_Rxp<7> [-B34 X —FOLTXT 9
FDI_RXN<7> [-C32 e DI_TX7# 9
FDI_RXP<6> B3 e FDLIX6 9
FDI_RXN<6> A3 S —OOFDI_TX6# 9
FDI_RxP<5> [-B3L e FDLIXE 9
FDI_RXN<5> 530 o QFDI_TX5it 9
FDI_RXP<4> [~13L S QFDLTXa 9
FDI_RXN<4> [-K3L £ _SSFDI X 9
FDI_RxP<3> [-G31 ToQFDITX3 9
FDI_RXN<3> Egi i SOFDI_TX3# 9

FDI_TX2 9
FDI-foxeas [ 2L £ SSFDI TX2# 9
FDI_RXP<1> |-G30 ——SSFDI_TX1 9
FDI_RXN<1> | 1130 £ SSFDI_TX1# 9
FDI_RXP<0> B FDITX0 9
FDI_RXN<0> [-K30 FDI_TX0# 9

SDVO_TVCLKINP
SDVO_TVCLKINN

6 OF 9

| D35 FOI LSyNCL
FDI_LSYNC<1> EDLLSYNCL SOFDILSYNCL 9
FDI_LSYNC<0> [-G35—FOLLSYNED SSepiisynco 9

| E36  FDI FSYNCL »
FDI_FSYNC<1> B L SFDI_FSYNCL
FDI_FSYNC<0> B34 LD Lol FDI_FSYNCO

| Bag  FOLINT
FDILINT EDLINT__ssepi Nt 9

DDPC_CTRLCLK [AB1¢
DDPC_CTRLDATA [-AB1h

DDPD_CTRLCLK D D T RLCLK YDVI_DDPD_CTRLCLK 37
DDPD_CTRLDATA [-ABS—DVI DOPD CTRLDATA S0y  ppPD CTRLDATA 37

SDVO_CTRLCLK B — o ..
SDVO_CTRLDATA [ABL2———o [

CRIT HevN | -AD4_ VOA HSYNC RS6L, X 33R0402 v qync 6

DISPLAY

AVSY
CRT-SYNG [FaDa VGA VSVIC R54sX X 33R0402 S\ cync P
c1
CRT_RED R 36
CRT_GREEN ﬁga G 36
CRT_BLUE B 36

CRT_IRTN A‘“—“\

AG2 __RGB DDC CLK
CRT_DDC_CLK ReBDDC DATE GB_DDC_CLK 36
CRT_DDC_DATA |AG4—RCE DDC DATA__$5rGB_DDC DATA 36

VGA_DACSET |
CRT_IREF R567 "1.02KR1%0402 I

|
Demoboard 1.02K |

IBEX_0

3V_ME

[s  SPIMOSIF
N Do SPI_MOSI F

|

|

: EDS 2550hm |

| VGA DACSET
RESISTORS CLOSE,

! TO NCH(S00 MILS,

! TO NCH BALLS) |

|

Flexible Display Interface

The Flexible Display Interface (Intel® FDI) is a bus technology that utilizes differential
signaling to transport display data from a pixel source Havendale to a sink Ibex Peak.
There are two Flexible Display Interface channels- A and B which are independently
controlled. Each channel from Havendale include 4 Tx differential pairs comprising the
data link, used for transporting pixel and framing data from the display engine. Two
single-ended LineSync and FrameSync inputs. Single-ended DISP_INT is used for
interrupts from sink (Ibex Peak) to source (Havendale).

SPI_HOLD_GPO#
IBEX PEAK GP1015

T
-
o
3

Intel® Management Engine Overview

The Intel® Management Engine is an integrated part of Ibex Peak. It operates by
loading firmware code from SPI flash and executing it in memory. This firmware code
allows the Intel® Management Engine to perform a variety of security and
management related functions. Intel® Management Engine operates independent of
the host processor and its execution capabilities are securely isolated from the main
system's BIOS execution flow. This allows the Intel® Management Engine to operate as
part of the Trusted Platform Environment, as well as independent of platform power
states.

In the highest power state of the platform, S0, the Intel® Management Engine operates
in the manageability power state M0. It pulls firmware code from SPI flash into main
system memory, then inputs the utilized code through a caching algorithm seo that it
can more efficiently operate out of dedicated, protected SRAM internal to Ibex Peak,
reducing the number of transactions with main memory and the memory controller
inside the processor.

In lower power states, $3-S5, the Intel® Management Engine operates in
manageability power state M3. It executes code exclusively off dedicated, protected
SRAM in Ibex Peak, requiring neither main memory nor the memeory controller inside
the processor to be powered.

Figure 24-2. Intel® Management Engine System Voltage Regulator Control Block Diagram

MEPWROK
AUXPWROK

Mis
Platform
Logic

If having question, refer to chapter 24 of 376563_Piketon/Kings Creek

Descriptor Master Region

9
- | g o <
X WESKIGAVSSIG RH & av me g SO GO B and Foxhollow Platform Design Guide
M31-25X1613-W03 g g . . . .
3 K Ibex Peak Intel® Management Engine High-Level Block Diagram
© R519 3
v28 22KRI2 g
SPI_CS0_Fit cs T
§ SPI_MISO_R521 OR0402 SPI_MISO_F Do 4 R520, X_0/47)
E SPI_WP# . WP é SPI_CLK_F 23
ﬁ GND SPI_MOSI F 23

M31-

RS35, , 2.2KR/2

3V_ME

DEBUG_PROT

ose to

3V_ME 3V_ME

T’ psp_
O spimosi £

SPIMISO_F 310014 SPLMOSIE
TSPICSOEE s g

O+ 6 SPICIKFE

\CK-RH -

mber :N31-2051451-H06

W25X32VSSIG-RH

25X3203-W03

regions.

Region Access Control Table

The master region defines read and write access setting for each region of the SPI
device. The master region recognizes three masters: BIOS, Gigabit Ethernet, and
Management Engine. Each master is only allowed to do direct reads of its primary

Master Read/Write Access
Region CPU and BIOS ME GbE Controller
Descriptor N/A N/A N/A
CPU and BIOS can
BIOS always read from and Read [ Write Read / Write
write to BIOS Region
ME can always read
Manag.ement Read / Write from and write to ME Read / Write
Engine -
Region
GbE software can
Gigabit Ethernet Read / Write Read / Write always read from and
write to GbE region
Platform Data
Region N/A N/A N/A
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38 PCH_SYS_FAN
38 PCH_CPU_FAN

38 PCH_SYS_FANTAC
38 PCH_CPU_FANTAC

20 PCH_INTVRMEM

_SATA connector

T
ST TX1 473, 103P/16VI4 SATA TX1

ST TXFL_ CA76}{103P/16V/4 SATA TX#1

21N

ST RX#L  C487, 103P/16V/4 SATA RX#1
ST RXL Cassl103PT6vIa SATA RX1

blo

RXI _ CAB9}{108P/6VI4  SATARXI

Light Blue
N5N-07M0151-H06

ST 1X3 €439, 103P/16V/4 SATA TX3

ST TX#3___ CA434)1103P/16V/4 SATA TX#3

NS

ST RX#3  C423, 103P/16V/4 SATA RX#3
T RX: 1 ATA_RX
ST RX3 C416) 103P/16V/4 S/ 3

GND

(Red/Blue/Orange)

PCH_THERMTRIP#

RA29, X 514

o Intel QST themal managrment
CPUVTT o PWM outpuls and tachometer inputs for all fans
o PECI support

SATAL
9
PCH1D 1
ST_TX0 C415,103P/16V/4 __SATA_TXO
PCH MEPWROK R AL3a | yeowrok TBEXPEAK_A SATAORXN | WAL SATA RXi0 3 ST TXH0 cazzﬂozpusvm SATA_TX#0
/40 ATA RXO p)
SATAgTan U — 5 ST RX#0  CA33,103PII6V/A SATA RX:0
avta| oy 5 SATAOTYP (38 ATATIO 23 PCH_MEPWROK R <(- 6 ST RXO cwa: 03P/16V/4__SATA RXO
pon svs e ams P2 TN Frar_—sarara T T T T T T T T T T~ 1 &
’__PCH CPU FAN _RA12 | pyi- ;
CH CPU_FAN e Do ﬁ: 5 2 : K;] | 4 PoHNEPWROK FORngo 0R0402 | PCH MEPWROK R 1 Red
Z SATALTXP - |
D36 ATA RX#2 L T
J—- SATAZRXN i satare_reoprH - NBN-07M0311-HO6
L AYLL D3 2341 CHIP_PWGD A
GPIOG TACH3 cPIO7 SATAZRXP ATA TX2 - RG89 'XOR0402
ST SvS PANTAC—2 AL TACH2_GPIOG SATAZTXN [-4B3L
H_SYS_FANTAC X AB: ATA TX2
;gd OB EANTAC TACH1_GPIO1 LL saTa2Txp [-AB32—2Te TR
TACHO_GPIO17 SATA3RXN ARG
—_— SATA3RXP [-AC39 272
SATAITXN [-ABIT— 7
SATA3TXP 7
»—BCH INTVRMEM _AWS1 ] \rvRMEN SATAGRXN [FAEAL S RS0E g
SATA4RXP
SCLOCK. AN4. 1 ) D3 ATA_TX#4 ST TX2 C513,103P/16V/4 __SATA TX2
PCH_GPIO38 SCLOCK_GPI022 < SATAATXN 7 ATA_TX4 3 ST TX#2 0515“03;:/15\//4 SATA TX#2
—CHaPios 238 S 0AD_GPIO38 SATAITXP [HE3— e 2
PCH GPIO48 AG3E | SOATASUTO-CPIOSO l— XN [Cagaa—saTA RXG 5 ST RX#2  C522,103P/16VI4_SATA RX#2
SDATAOUTL_GPIO48 gﬂﬁgTiN AD33SATA TX#5 6 ST RX2 cszd 03P/16V/4__SATA RX2
<| \D3: ATA_TXS
SATASTXP
) Orange
SATATPM_ORANGE-P
HBALL 1555 NCTR SATASGP_GPlo4g [-AG40 SATASCE BU
! & &
XAYL P27 NCTF SATA4GP_GPIO16 AL — R34\ \X 04 skToccH 627 X
TP20 SATA3GP_GPIO37 U
% . K39 SATA2GP_PU 1
TP9 SATA2GP_GPIO36 U
o g saTaice criote [ ShTaoc P ; ST Vi JjcissSATA T
N30 1p1g - 4 . "
ﬁﬁ TP18 SATA COMP___ RS14 37.4/4/1 § 2;;4 88}:/qng S;g SQZ?ARRX;:
P21 SATAICOMP! [-122 . PCH_1P05 S AR
AF16
VCCME SATAICOMPO ATA LED S84
HAELS NC ARl SATALED_N PAN32 - SBE_SSSATA_LED_SBH 49 & Orange
D161 vcome 1 N5N-07M0131-HO6
B161{ veeme ‘SATATPM_ORANGE-P
a1 | NS
* TP8
11 NC
11103 S AG3Z 206
A20GATE
jezva i o] m— e — 1 R L
T p1a | TP13 l— REIN_N SERIR 6 2 0.01U/16V/4 1,528 SATA TX5
p1o | 105 (,) e ERIRO oy PCH THERWTRIPE. SERIRRazs  B4?° 1 THERMTRIPH 1 ufPRMTRIPE 6 0.01u/16V/4 tcsza SATA TX5
B e D36 R433 0/4. H_PECI - o
18| 1022 PECHANaT s pHpECt 87 B 001u16via C516 SATA RX#5
e | 102 (@] ovsene € PM_SYNC swme 6 65T RX5 | 0.01w16V/4 =(:51A SATA RX5
*=1201 1p3
%8411 1poy NCTF I 8
*—A3 725 NCTF 4 OF
SATATPM_ORANGEP
] 419 THERMAL AND FAN CONTROL -
vees Orange

NSN-07M0131-HO06

—SATALED SBF RoT4 .\ 10KRO40Z

A0CATE  RS30,\I10KMA &

RS64 , , 10KR0402 |

R574 10KR040;

vees

 2KR(
R64; .
R657,
Ra!
R60

[c PROCHOT#and THERMT RIP#monitonng by S10)

0402 SATA4GP_PU
2KR0402 __ GPIO7
8.2KR0402 __ GPIO6
8.2KR0402
8.2KR0402

PCH SYS FANTAC

PCH_CPU_FANTAC

RE30,. . 10K/4/1

RS65 , \ 10K/4/1 |

RS50,. . 10K/4/1

X_N31-1030151+N33-1020271-RH

MFG mode

PCH_GPIO38

Name

Type

Description

SLOAD/GPIO38 | OD O

SGPIO Load: The controller drives a ‘1’ at the rising edge of

SCLOCK to indicate either the start or end of a bit stream. A 4-|
vendor specific pattern will be transmitted right after the signal
assertion.

If SGPIO interface is not used, this signal can be used as a GPIO.

SGPIO Signals

During reset all SGPIO pins will be in tri-state state. The interface will continue to be in
tri-state state after reset until the first transmission occurs when software programs
the message buffer and sets the transmit bit CTL.TM. The SATA Host controller will
initiate the transmission by driving SCLOCK and at the same time drive the SLOAD to
"0" prior to the actual bit stream transmission. The Host will drive SLOAD low for at
least 5 SCLOCK then only start the bit stream by driving the SLOAD to high. SLOAD will
be driven high for 1 SCLOCK follow by vendor s?eciﬁc pattern that is default to "0000"
if software has yet to program the value. A total of 21-bit stream from 7 ports (Port0,
Portl, Port2, Port3, Port4 Port5 and Port6) of 3-bit per port LED message will be
transmitted on SDATAOUTO pin after the SLOAD is driven high for 1 SCLOCK. Only 3
ports (Port4, Port5 and Porte) of 9 bit total LED message follow by 12 bits of tri-state
value will be transmitted out on SDATAOUTL pin.

Orange
N5N-07M0131-H06

SATA

Left : Slave
Right : Master

e
3
A
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VCC_DDR
[}

always deasserted when SLP_S3# and/or SLP_M# is deasserted. SLP_LAN# can also
be configured by ME FW or host BIOS to indicate when the Intel LAN PHY should be
powered in $3-55 to support WOL (Host or ME).

Name Type Description
_ Used to indicate TPM Physical Presence to the Management
GPIOS7/TPM_PP - Engine, when pulled high.
Name Type Description
Suspend Clock: This clock is an output of the RTC generator circuit to
SUSCLK / use by other chips for refresh clock.
GPIOG2 o
Pin may also be used as GPIO62.
. When
signal Usage sampled Comment
TPM Rising edge of | This signal has a weak internal pull-down
SPI_MOSI Functionality MEPWROK tor. Thi “ust b pled low
Disable resistor. This signal must be sampled low.
Power Blink
Name Type | Tolerance well Default Capability Description
Multiplexed with
GPIO13 /0 3.3V Suspend GPI Yes HDA_DOCK_RST# (Mobile
Only) (Note 4)
GP1O28 1/0 3.3V Suspend GPI Yes Unmultiplexed
GPIOS7 /O 3.3V Suspend GPIL No unmultiplexed
GPIOG2 /o 3.3V Suspend [ Native No Multiplexed with SUSCLK

R634
1.1KR1%0402
z
MEM PWRGD &
]
1 g CH1E
R633 = cas2
3KR1%0402] < IBEXPEAK_A
3 2729 LPC_AD3 LEC ADS MI6 || ap 3 Gpiop [AKAL  BU BUSY
! 27129 LPC_AD2 s L1607 Gpiog [-AKAD — PCH_GPIOB 20
x § LPC_ADL K16 - 34 LAN DISABLE N
2729 LPC_AD1 TPCADG Atia] LAD 1 LAN_PHY_PWR_CTRL_GPIO12 [-Ab3% 0SB MODE AN DISABLE N 32
2729 LPC_ADO LAD_O GPIO13 [ Pl HOLD GBOZ USB_MODE 39
LDRO1# GPIO15 39 H 18 |_HOLD_GPO# 21
7 LDRQ1_N_GPIO23 PCIECLKRQ1_N_GPIO1!
27 LPC_DRQHO LPC DRQO L129f | DRQO_N 8 PCIECLKRQ2_N_GPIO: :iﬁ pHO 7 2
; GPI024
LPC FRAME# PCICLKRQ3
27,29 LPC_FRAME# C R14d) | FRAME_N — PCIECLKRQ3_N_GPIO25 \':, Dcsww
PCIECLKRQ4_N_GPIO26 T CPIOT
GPIO27 [-AE. HaEsT PCH_GPIO27 20
;ﬁﬁ HDA_SDIN<3> GPioz8 [-AY40 et
HDA_SDIN<2> SLP_LAN N_GPIO29 [-BA s PWE AT PLAN® 2833
a7 soino_"ablE HDA SDIN<1> PROC_MISSING_GPIO30 o738 N 1ED &GP0
34 AZ_SDINO HDA_SDIN<0> o GPIO31 L WPh
-— GPIO32 [-AI40. WP 2
RN10 8P4R-33R0402 a CPIOS2 ["aT1g CH_GPIO33
AZ SDOUT 3 52 AZ TR STP POl
2034 Az_spouT GAZSDOUT 1AK% e RAR16 HpA_spouT =) STP_PCI_N_GPIO34 [AT40 -
2034 AZSINC  KpEpiei—aid—) A ipaTaeik X SATACLKREQ_N_GPIO35 [-ARAK 4
34 AZ_BITCLK ’ AT RSTH Ve T Az RsTr Rauia] HPASYNG PCIECLKRQS_N_GPIO44 [-AYLAE e
J 34 AZ RST# 4 .V,_i HDA_RST_N PCIECLKRQ! P1045 P3G 146
PCIECLKRQ P1046
PU_PWRGD = 147 N
casa 6 CPU_PWRGD L] PROCPWRGD PEG_A_CLKR( PIOA7 [-4v3g R [AIRE02, 014 |EX16_PRSNT# 28
X_C20psoNodoz| 18414248 VAN PCD SYS_PWROK PEG_B_CLKRQ_N_GPIO56 T H_GPIS6 44
. " fAaz2  TPM PP
27 PWRBTN# PWRBTN_N TPM_PP_GPIOS7 GPIO6L R673, X 0/
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Ra oK ohms 20k Ohms Mo Stuff
TRST# [Rg 10K Ohms 10K Chms [Ne Stuff
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Voltage Rail Voltage cemax Current comax Current
Current (A) Current (a)
(a) (a)
VeclAM 1.05 0.372 0.078 0.079 TBD
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o EXP AT XA TXN 6 C309)¢ EXP_A_TXN 6 C maz | HISOPO OND a2
—ATAN 0.1uf/16V/X5R/4 BA: A43 EXP A RXP 6 rvyp aA RXP 6 9
0.1uf/16V/X5R/4 pas | SND HSIP6 I s EXP_A RXN 6 _A_RXP_{ L
EXP A TXP P A TXP 7 C PND HSINg EXP_A_RXN_6 ©
9 EXP_ATXP_7 B45 1 pisop7 GND [-A45
0 BTN RSEXP A DN e A N T C Bas | HONT ong [Fags i
PCIEX16_PRSNT# . Sﬁ; g Hsip? :ﬁ; EXP_A_RXN 7 9oEXPA-RXP7 9
nao] PRSNT2#3 HSIN7 (98 _RXN_7 9 5VSB 3VsB
GND GND o
0.1uf/16VIX5RI4
9 EXP_A_TXP.8 Eig 2 KE g ggi%ﬂ EXE ﬁ ?;Z g g B30 | sops RSVD4 [FAS0 R627
9 EXP_ATXN_8 2t B511 1iSoNs GND [-A3L —or "]
_A_TXN_ 0. 1UlTL6VIX5R/4 B52 AS2 EXP_A RXP_8 EXP A RXP 8 9 R640 OR
0.1uf/16V/X5R/4 B3 | oD e [asa 1 EXP A RXN S é (S0 e X_47Ki4
9 ExP A TXP O EXP A TXP 9 C314y EXP A TXP 9 C B54 | {180pg GND |-A54 Yy 7 R636 PMOS
0 Exp AT o EXP A TXN O C315] EXP_A TXN 9 C BS5 | [ieono eNo |as5 ] X_30/4
ATAN 0.1uf/16VIX5R/4 P! B56 o |-As6 EXP_A RXP 9 EXP_A RXP 9 9 < EB
0.LufL6VIX5RI4 psz | SO Hee [as EXE ARG 0 eXp Ao o 9
o Exp_A TxP_10 Sy—EXP A TXP 10316, EXP_A TXP 10 BSA | S80b10 NG [ase A X_P-POGPO3LEG_SOT89-3-RH
o Exp A TN 1055 EXP_ A TXN 10C31T}Y EXP_A_TXN 10 g gsq | HSOP10 OND Tasa | R623 d
AR 0.1uf/16VIX5R/4 B60 | cND HSIP10 |-A60 EXP_A RXP 10 EXP_A_RXP_10 9 X_4.7K/4 Q59 c483
0.1uf/16VIX5R/4 B61 A61 EXP_A_RXN_10 X_O.1uf/10VIXTR/4 3VSB_SLOT
g GND HSIN1O EXP_A_RXN_10 9 23,33 SLP_LAN# Y>———an~— G = 5
o Exp_A TxP_11 > EXP A TXP 110318, EXP_A TXP 11 B62 AG2
o ExP A TXN 1199_EXP A TXN 1icalely P A TXN 11_d mea | HSoPtt oD [asa X_2N7002 =
ATXN_ 0.1uff16VIX5RI4 BG4 AB4 EXP A RXP 11 EXP_A_RXP_11 9
0.1uf/16V/X5R/4 Bes | ONP HSIPLL I 6s EXP_A RXN 11 é EXP A RXN 11 9
GND HSIN1L A RXN
9 ExP A TxP 12 5>EXP A TXP 12€320 EXP_A TXP 12 B66 | ShO0 1, N [Cass
o XA TN 12 S EXP_ A TXN EXP_A_TXN 12 g B67 | Foonis anp [as L
AN 0.1UF16VIX5R/A BEA | ono HsiP1a | A6E EXP_A RXP_12 EXP_A_RXP_12 9 =
0.1uf/16VIX5R/4 p msa | SND HEIP12 Cago EXP_A_RXN_12 é EXP A RXN 12 9
9 EXP_A TxP. 13 > EXP A TXP 13322 EXP_A TXP 13 mro | NP N2 Mazo
o ExP A THN 1395 EXP_A TXN 13C323f P A TXN 13 q Bz | hSonTS anp ez
A_TXN_ 0.1uf/16V/X5R/4 B72 A72 EXP_A RXP_13 EXP_A RXP_13 9
0.1uf/16V/X5R/4 73 | GNP HSIP1S 17073 EXP_A RXN 13 g EXP A RXN 13 9
EXP A TXP 14C324 EXP_A TXP 14 74 | GNP HSINLS 7574 A
9 EXP_A_TXP_14 <selk HSOP14 GND
o ExP AT TN 1455 EXP_A TXN 14C325]f EXP_A TXN 14 mz5 | Hoorte g Fazs
ATXN_ 0.1uf/16V/X5RI4 B76 AT76 EXP A RXP 14 EXP_A_RXP_14 9
0.1uf/16V/X5R/4 g7z | SND HSIPAd [az EXP A RXN 14 2 EXP A RXN 14 9
GND HSINL4 A _RXN_.
o Exp_A TxP_15 Sy—EXP A TXP 160327, EXP_A TXP 15 B78 | SNO01s o Faza
o Exp AT 1855 EXP_A TXN 15C326]f EXP_A_TXN 15 aza | HSOPIS oD [Faze
AN 0.1uff16VIX5R/4 B80 | cND HSIP15 [-A80 EXP A RXP 15 EXP_A_RXP_15 9
PCIEX16_PRSNT# B81 Ag1 EXP A RXN 15 é EXP_A_RXN_15 9
23 PCIEX16_PRSNT# <K PRSNT2#4 HSIN15 [ —A_RXN_
L <BB2 pevp7 GND
= X2
X2 =
MICRO-STAR INT'L CO.,LTD
SLOT-PCI164P_BLACK-1PITCH-RH
N11-1640781-F02 MS-7619-V10-20090819-B
Size Document Description Rev
Custom PCIE X16 SLOT V10

Date: Wednesday, August 19, 2009 [Sheet 28 of 53
5 I 4 I 3 I 2 1




PN:BOC-0963532-1X4
23 LpcPD# M)y LPCPD#
s ; ; Endarsement Key (EK)
random number '
2327 LPC_ADO LPC AD 26 || Apo &pIo FE—x vees generatar
2327 LPC_ADL e 31 LaD1 [ s
2327 LPC_AD2 e 0 | | 'Ap2 VoD |12 Storage Root
vees 2327 LPC_AD3 - 12 { | AD3 vDD [24 e
23,27 LPC_FRAME# LPC FRAMEE 22 1| FraME# vop [FO—¥EC 38— o~ Key (SRK)
R15¢ X_OR0402TRST# TPM -
T R674 . X 47KRRR50 PLTRST# WRISE (X OROORTRSTE TPM 16 20| LRESETY vsg FA—————o3vsB - |
R162] _ X 0R0402 TPM CLKRUNZ 15 | o SRon oD |28 RSA key generator
1 22,27 SERIRQ >>M SERIRQ GND 7‘:
- GND
20 CLK33M_PCH_pCiL Sy CLK3SM PCH_PCi 1] ek oD - - 2 _
vee3o—R20T, X 4JKR0402  TPM _ADDR 9 = Platform Configuration
TESTBIBADD  XTALO M=\ 4o . (PC
TPM ADDR - L—LTpl p— ;ESH XTALI/32KIN 2505 X G SUS_CLK_TPM 23 Registers (FCR)
O0X02E  ( Low ) R206 = SHA-1 hash generator
O0X04E *( High ) Default x_0/4 *—2- GPI02 NC2 |22 " . L
»—1 et NC3 [FA—x Attestation |dentity
= (SLBO635TTL.2-RH-1 Keys (AlK)
PLTRST# TPM (AIK)
1.17 PP Pin

]
pY
o

This pin should be connected to a jumper. The standard position of the jumper should connect
the pin to GND_ If the pin is connected to VDD, some special commands are enabled (for
instance, the Force_Clear command, also refer to [6]).

If the physical presence featurs is not used on the platform, the pin can be left unconnected
(it has an internal pull-down).

encryption-decryption-

signature engine SISTaGR A e

if—
YISXIAITANT O X

Trusted Platform Module (TPM) Overview | TBM 1.2 / Intel® Ibex Peak Block Diagram
Trusted Platform Module(s) (TPM) are a Trusted Computing Group (TCG) low cost ——
security solution to increase confidence on system security. The TPM is a device that TPM 12
resides on the motherboard and is connected to Ibex Peak using the Low Pin Count LADO La00
(LPC) bus to communicate with the rest of the platform. LADT LAD1 wTALl
wADz LAD2 e

Today most protection against computer viruses and unauthorized intrusions consists LA LaDE _ll:l_cm|
of adding and updating software that installs outer barriers and surveillance tools. The LFC wrerpe T
goal of Safer Computing is to go much deeper, integrating a level of trust into the LFRANE: LFRAMES
actual hardware and pre-operating system environments. Applications intended for e- SERIRQ SERIRG
business are based on trust in the communication partner and the reliability of the PLTRET LRESET#
connection. SMBDAT, SMDATA

SMBCLK SMCLE
The objective of the TPM is to establish a baseline of platform integrity and enhance CLEQUT_PCRad)f — — — — i
system security. TPMs are available from several integrated circuit vendors in the form
of a silicon component and accompanying software. When integrated into the PC, a CTR505
TPM provides protected storage of platform data allowing for platform-level Clock Chipf =~
authentication toward the goal of making data files, transactions and communication

more trustworthy.

MICRO-STAR INT'L CO.,LTD
MS-7619-V10-20090819-B

Size Document Description Rev
B TPM V10

Date: Wednesday, August 19, 2009 Sheet 29 of 53
5 | 4 | 3 | 2 1




PCl EXPRESS x1-PORT1

3VSB_SLOT PCI_E2
O vces +12v +12V vCe3
o3RS [}
Bl 1v PRSNTL_# PAL——
12v 12v
B3 1 1ov 12v |FA
SMBCLK B4{ GnD GND A4
13,17,18,23,2850 SMBCLK B5 | SmcLK ITAG2 FAS—<
SMBDATA B6
13,17,18,23,2850 SMBDATA - SMDATA JTAG3 A6
B7
B enop JTAG4 [FAL—
33V JTAGS f\g—x
JTAGL 33V
WAKE# Sﬂ 3.3VAUX 33v ﬁﬂ PLTRSTIBUZ# PLTRST BU2#
23,28,33 WAKE# << | WAKE_# PWRGD [ < PLTRST_BU2# 27
X1 cars
Al
RSVD GND x
B13 Al3
§ GND REFCLK+ CK_PEX1-2P 20 Iy
R L Ra | A SBT3
19 PE1-2_TX# == HSOPO- GND [ s
¢—BI169 GnD HSIPO+ PEL-2_ RX 19 5
%BL | proNT2 # HSIPO- [FALL PEL-2_RX# 19 LS
B18 | onpy PO Cata =3
X2 I
X2 s
SLOT-PCI36P-2PITCH-RH-6
PClI EXPRESS x1-PORT2
3VSB_SLOT PCI_E3
O vces +12v +12V vCe3
o3RS 9]
Bl 1ov PRSNT1_# PAL——
B2 A2
12v 12
B3 1 ov 12v |FA
13,17,18,23,28,50 SMBCLK SMBCLK Sg e o j\g_x
17,18,23,28, D —SVEDATA B3 smoLk JTAG2
13,17,18,23,28,50 SMBDATA <K SMDATA JTAGS FA6—X
B7
B 6N JTAG4 [FAL—
33V JTAGS f\g—x
JTAGL 33V
WAKE# Sﬁ 3.3VAUX 3.3v zﬁ PLTRST BU2# PLTRST BU2#
23,2833 WAKE# <K O WAKE_# PWRGD [ {PLTRST_BU2# 27
X1 caa7
B2 rsvD GND [-A12- X
GND REFCLK+ CK_PEX1-3P 20 >
19 PE1-3_TX g gﬁ?r—géﬂ;ﬁguﬁ;gﬁ Egjg K#PSC gi‘; HSOPO+ REFCLK- ﬁg CK_PEX1-3N 20 £ Hv
19 PE1-3_TX# == HSOPO- GND s
¢—BI16g GnD HSIPO+ [-AL18 PE1-3_RX 19 5
B prsNT2_# HSIPo- [FALL PE1-3 RX# 19 1<
B18 — Al = X
GND oND [ &
X2 2 4,
L L 1Lron
~ &8
S
&

SLOT-PCI36P-2PITCH-RH-6

N11-0360091-A10 (MS-7541)

2
STTIFITNOLYAD X

MICRO-STAR INT'L CO.,LTD
MS-7619-V10-20090819-B
Size Document Description Rev
Custom | PCIE X1SLOT V10

Date: Wednesday, August 19, 2009 [Sheet 30 of 53
3 I 2 1




-12v +12v
T PCl1 vgcs VCCgAND
-12v TRST# AL VR SOCKET1 ]
>@E7— TCK +12V 20 NVR_DATAO VR DQO vee o 2
GND ™S A3 gg m:,gﬁ% VR vee 1 4 VCCNAND
B2 1po TDI A4 | = vCe 2 o
vees O B8 +sv +5v A2 PIROKA 20 NVR_DATA3 o vee s (40
PIRO#B B8 45y INTA# DAQ—;;—W% 20 NVR_DQSO Ve a (4L
SR INTB# INTC# PAL— a VCC 5
Q#D B A8 a VR ) - E——(ee VA
INTD# +5V ovecs 20 NVR_DATA — veego [ L ro57
»-B39 pRsNT#L RESERVED1 [FAS— 20 NVR_DATAS VR veeqQ 1 % 10K/4
»-B10{ RESERVED3 +5V(1/0) 20 NVR_DATA6 VR vCceQ_2 —
vees %E%C PRSNT#2 RESERVED2 —ﬁ}l% vees 20 NVR_DATA7? -
] B121 onp GND [-A1 1) VREF
GND GND a
< B14 | Al4 20 NVR_DATAS VR
oK P 33M S2 B15 hp e s ALS PORST Pz 0 2VS8 { PCIRST_PCH# 19 20 NVR_DATA9 VR nggmn
20 CK_P_33M_SX 20 NVR_DATA10 R &
R 81z [ Gip +sg(’1‘/$g ALL PONTH0 % penTio 19 20 NVR_DATA1L — Mec1f MECL
PREQ#0 B18 Al8 - MEC2
REQ# GND L MEC2
8191 J5tio) Vs DAL Bl PMEH = ca95 . 1
19 AD3L §§ 2 8201 Ap31 AD30 [-420 £D > AD30 19 X-CLOPSONGARZ 20 NVR_DATAL2 e -
19 AD29 AD29 +33V | =
AD27 B2 GND AD28 |42 Adst AD28 1o |= 20 NVR_DATAL4 Ve
19 AD27 éE AD25 noa | AD27 AD26 [~2 AD26 19 20 NVR_DATA1S VR 2
19 AD25 hos | AD25 GND AD24 AD24 19 20 NVR_DQS1
+3.3V AD24 [A25 x—31g
1 c pEns ¢ Bk B26d Cnea faseng e 1D2 R667,__330R0402 AD16 oNp_o |5
R27 A27 NVR CE N 0 o4, 3
19 AD23 AD23 +33 AD22 20 NVR?CE?N?Oi e ? 2 GNp 1 B
D21 >—E§§— GND AD22 —ﬁ%g P gngzz 19 20 NVR_CE_N 1 GNp2 |1
19 AD21 AD21 AD20 AD20 19 [ GND_3
AD19 B30 A30 17
19 AD19 B30 AD19 GND (430 ADIS R B N2 " GND 4 I
ADL7 B3 35v AD18 [-4 ADIE ggADlB 19 20 NVR?CE?N?Z? L G * 4 GND 5 |2
19 AD17 §§ EED 8321 ap17 AD16 [-A AD16 19 20 NVR_CE_N_3 GND 6 |23
19 C_BE#2 B384 ciper2 +3.3v (A3 ERAMES Laad GND_7 |28
GND FRAME GND_8
IRDYE B35d |rpv# GND A3 4 GND_9 [
B36 A36 TRDY# NVR WR N 0 21 =
DEVSEL# paz | 33V TRDY# D57 20 VR WR N0 S NVR WR N 1 &0, GND_10 [7¢
DEVSEL# GND . 20 NVR_WR N 1 g a0 GND 11 -8
LOCK# >—535—R o] GND STOP# D&BA o 20 NVRREN (K GND_12 [-42
LOCK# +3.3V GND_13
PERR ;:2 PERRY SMBOLK |-A40 20 NVR_ALE m& étg ? 112 ALE_O GND_14 22
SERR# B4l 433v SMBDAT A4l 20 NVR CLE CLE O GND_15
8429 SerRy GND 44 Br [ iy GND_16 |F26——8
C BE#L Ras] 133V PAR = s ADLS (PAR 19 CLE 1 GND_17 (58—
19 C_BE#1 éé D14 nas( CIBE#1 AD15 [492 >> AD15 19 NVR CK 0 19 GND_18
19 AD14 8451 AD14 +3.3v [-Ads " Y 20 NVRCKO ¥ CK_O/WE_N_0 GND_19 —2—2—
AD12 oaa-] GND AD13 A8 Dl ;;ADlS 19 NVR CK 1 »—48Q ck N 0 GND_20 -8
19 AD12 éE ADTo B4 Ap12 Ap1L -A4I AD11 19 20 NVR CK 1 ) CK_1WE_N_1 GND 21 52
19 AD10 AD10 GND 10 ckN_1 GND_22
B43 1 enD ADg [-442 n9 > ADY 19 R33E X 10K/ GND_23 [-£2
X1 kg X2k X2 VCCNAND 0—R335 (N X IOKMR 85 \\p = L
1 b8 AD8 852 | g Claeso pAS CBE NS¢ nrug 1 X_DIMM-78P# BLACK-RH
19 AD7 ALt B33 1 D7 +33v (453 DG
ADS 554— +3.3V AD6 T g AD6 19 N13-0780011-F02
19 ADS5 551 AD5 AD4 [FA55 AD4 19
AD3 B56 AB6.
19 AD3 B561 AD3 GND [-438 AD?
ADL GND AD2 D5 ; AD2 19
19 b1 & B58 AD1 ADO A8 ADO 19
ACK#64 RGS?I_ +5V(1/0) +SV(I0) [ ga REQ#64
ACK64# REQ64#
= B 5\ [aes IDSEL = AD16
B62 5V 45V AB: —
= SLOT-PCI-2
-—
1ot rop (NS840 MASTER = PREQ#0
I
I
I
PCI PULL-UP / DOWN RESISTORS : PCI SLOT DECOUPLING CAPACITORS
I
! vees
iz vees 7 V5 : - css8 vces
19 DEVSEL# ((—DEVSELE 2 a1 ¢ 19 PIRQ#A Y>—EIRQIA_ 2 85{R 1 ‘ o vees
19 TROY# >—bok 4 A3 19 PIRQHD S>—pR St o——4-AAA—S ‘
19 IRDY# eS¢ 19 PIRQHC po—5 8 re——L—AA-D 0.1uf/16V/X5R/4
19 FRAME# ) A 19 PIRQ#B 8 :
8.2K/4/8P4R 8.2K/4/8P4R ‘ ca63 = = C52 = Ca93 C509 = = ca9o7
RN13 A RN11 ‘ C0.1u16X0402-2 0.1Uf/16VIX5R/4 0.1uf/16V/X5R/4
19 SERR# C—SERRY RN 19 PIRQ#F S—EIRGEE_ 2 83X% T |
19 PERR# KT 0Kz PR 19 PIRQ#H X —BIRGIE o "% !
19 LOCK# »>—<250 8 -5 19 PIRQ#E 5= S -5 | L L
o STOPIK 8 b PIRGHG S RQ#G g 0.1Uf/16VIXERI4 = =
Y5 | 0.1uf/16VIX5R/4
8.2K/4/8P4R |
I
ACK#64 _R712 _ 8.2K/4 | b ggggzg |
REQ#64__R7LL n8.2K/4
—REQ#64 R7IL,\ 82K/4 | 19 PREQ#1] | MICRO-STAR INT'L CO.,.LTD
19 PREQ#3, |
19 pCi_PMEY—PCL PME# R665 X 4.7K/4 3vsB 8.2K/4/8P4R : MS-7619-V10-20090819-B
| Size Document Description Rev
| Custom ONFI Slot & PCI Slot Vio
I

Date: Wednesday, August 19, 2009 [Sheet 31 of 53
5 I 4 I 3 I 2 1




5

2

LVR Power and Control Pins Figure 16-20.82578 Power Sequencing HANKSVILLE
Pin Name Pin # | Type Name and Function Device Market Segment product Code
CTRL1PZ 7 Analog | Connect to the base of the PNE. Corporats mobile and
B2577LM e WGB2577LM
veT 3 Analog Regulator output; connect to 1.8 V dc supply and a center tap, 1 uF < workstation
capacitor. 82577LC Consumer mobile WGB2577LC
- Cerporate desktop and -
BZ5780M workstation WGBZ578DM
i g V_1PS_LAM s B2578DC Consumer desktop WGB2578DC
o
i Ferformance | Exiended
| = «|ElE]E
2 jiethod of enabingidisabling features in SKUs 212 g g E g § g g E HEE
a|a a m om|m
= * Power up sequence: 3.3 V dc then 1.2V dc. .4 T
« A minimum 3 ms delay is required from the time 3.3 V dc reaches 2,0 volts to
1.2 W de reaching a steady sta
. r down sequence 1.2V de then 3.3V E
z| |8 E EIEHE
3VSB_LAN 25 al2 ] 2 Ak & %
] EHE HEHEER HE:
. R4S X J0K4 As CLK_REQ_N MDI_PLUSIO] ﬁ §§§;§‘Bg‘ ﬁ o8 = g E E E % @ | v
PLTRST BUS# 2733 PLTRST_BU3# ) PE_RST_N M’\I:[\ﬁM;l:L‘jS] 1 82578 D1+ ver 4 =] 1R E(s = x[32 g E i
- T —E N VI v T I HEIHE 3 HHE Ak 1M
N 20 CK_IN_GLAN_N PE_CLKN E % M%\DIKA'THJSZ n 82578 D2- ., B\/LAN c368 C369 é E ~ 5 g E E é £
X 10 N LAN RX X_0.1u/10VIX7RI4, C400 IN LAN RX C_ 8 | per, o o PLUS 23 82578 D3+ 3 < Link 3 HE
g 1o \N,LAijag X o.muowxmé@ IN_LAN_RX# C o | PETP L Ny 4 82578 D3 CP12  X_COPPER g g Speed Plafform Segment | Description | Device ID 2
= H s =
2 19 INLANTX éé 41| Perp 3VSB_LAN 3 g " Corporate |22 1% 10EA x| x|x|x x| x| x| x| x]|x X
5= 19 IN_LAN_TX# PERn ver T s Gigabit {"g:":‘alb Carporate
3 TX and RX F[#~ RSVDL VCC3ps | —RSVDL R43E X 3K/4 . o] 2 pelia) 52577 for
VD2 Consumer 10EE X X | X|X|x X X
) o A en— bR (77 R —— 1 ] cus =K Cansumer
SMB_DATA VDD3P3 i 2!
- - 2 X OIUIOVIXTRIA Desktop Corporate |22278 T e x| x| x x| x| | x| x| x| x[x[x] x| x| x
3VSB_LAN R426 , ,\ X_10K/4/1 N [an) CTRL 2p5 |4 Gigabit {Piketon) Coparate
23 LAN DISABLE N} LN DISSIE R # LAN_DISABLE_N = N le Desktop (Kings B2578 for = P B[ =
2] AVDD2PS 2 = Creek) COMSUTEr & nsumer 1070
ACT 82578 LED# 2 AVDD2PS g )
SPEED 82578 10007 50| LE0  [O) DvDD2P5 2
SPEED 82578 100# tég% L . +1.2V FILTERED 0 2 ¢
X_10K/4_TP_LAN JTDI JTAG TOI QuRRiG2 o] "77777777777777777777777777
TP_LAN JTDO - +1.2V_FILTERED 1 PLACE MDI TERMIANTION CLOSE TO THE PHY iga-|
X100 1o RO —— P SHmc 00 |9 AVDD1P2 ‘ | Giga-Lan
X _10K/4_TP_LAN JTCK 1.2V_FILTERED 2 - —
5 0TAG TCK = AVDD1P2 + 12V N | . X 45.9R1%0402 | N58-22F0731-F02
L] AVDD1P2 |42 . . . . | TR 82571 X_49.9R1%0402 €372 X_0.1uf/10VIXTR/4 |
XTALO 9 TR 8257 X_49.9R1%60402 | Link Yellow
XTALL 10| XTALZOUT AVDD1RZ 381 1 367 | C393 | TR 8257 464, X_49.9R1%0402 C386 X _0.1ufl10VIX{R/4 Active Blinking
XTALIN AVDD1P2 X_0.1uf/LOV/XTR/4 | TR 8257 X_49.9R1%0402 | 10 orange
AVDD1P2 X_0.1uf/L0V/XTR/4 TR 8257 X_49.9R1%0402 C394 X 0.1uf/1OVIX{R/4 | 100 Green
R503 X_1K/4 X_0.1uf/10V/IX7R/4. | TR _825 X_49.9R1%0402 10 None
TEST_EN cTRL 1p2 |2 LAN 1P2 CTRL X_0.1uffLOVIXTR/4 | TR 8257 X_49.9R1%0402 405 X_0.1uff1OVIXIR/4 | 19
Ra421 ] == = = | 1 |
= RBIAS LAN
= RBIAS vss 418V LAN I ! 20
X_2.37K/4/1 9 | Yellow le]
€366 = = !
" XTALO X_WGB2578DC-CO-HF | o o o o  ____________ |
" 3VSB_LAN
= X7C27p5ﬂd R543
S v X_0/d Orange
‘T X_25MHZ/18pIHCA49S - 2
c364 R225
I XTALI X_33014| LANLUSESS
i - LAN 82578 LED 19 22
X_C27p50N ACT 82578 LED# 20 ¥ Green
P J ] TCT 82578 R
C116 CIZLLL Cc173
31 I ST
z zTa
gL 18| ¢
s sS4 3 TR >
2 2= 3 TR oo
g g 2 TR 82578 D3 Tha+ . .
E 5 3 e 5 T4 Maximum Trace Lengths Based on Trace Geometry and Board Stackup?!
E] 3 3 T a D-°
= =) S__RCT 82578 GND. e
x X . SPEED 82578 1000# 1
SPEED 82578 100# &
R224
X0 e X_RJ45_USBX2_LEDX2_TX-GIGA-RH-5 Dielectric [c):;légg:tc ‘g"‘;tc'; }" F";:iﬁ,"' Impedance Maximum Trace
Thickness (DK) at Vl:fidth space Impedance Tolerance Length1
+1.2V LAN il 3 (mils) 1 MHz mils mils {Ohms) (+/-%) (inches)
i — % 3 N58-22F0731-F02 (mils) (mils)
3 £ 27 4.05 4/10/4 15 952 172 3.5
+1.8V_LAN 51 g o 7 7
N = 5 2
e avsg 3 E] 27 4.05 4/10/4 15 95 15 4
PN:131-0108759-N03 x 2 2.7 4.05 4/10/4 19 95 10 5
3.3 4.1 4.2/9/4.2 23 100° 172 4
Trace Width 30mils. R396 Rr3g1 Y cp11
SVSBLAN x_08 X_0/8 A\ X_COPPER 3.3 4.1 4.2/9/4.2 23 100 15 4.6
u22 +1.8V_LAN
X LL087CGISG 18v f 4 3.3 4.1 4.2/9/4.2 23 100 10 [3
VIN vout 7 ° +1.2V _FILTERED 0,1,2 5 5
e ————————— 4 4.2 5/9/5 23 1002 17 4.5
3 R404 +1.2V_LAN o P -
c3s2 < R1 X_100/6/1 337 B1 339 © © [ CP16  X_COPPER 4 4.2 5/9/5 28 100 15 5.3
X_10u/16V/Y5VIB - ® < 2 & [c36E [c330 —
H H g g == g Lz—N—l 4 4.2 5/5/5 28 100 10 7
z z X 3 3 509 X 08 o +12V FILTERED 0
= R2 13 1lg 13 g L g J_ Notes:
R410 T3 - E 3 5‘ - 5‘ R403 X_0.1uf/10VIX7R/I4 1. Longer MDI trace lengths may be achievable, but may make it more difficult to achieve IEEE conformance.
X_100/6/1 ;. S < x x X a0k a0 caat P14 X COPPER Simulations have shown deviations are possible if traces are kept short. Longer traces are possible; use cost
< ! 4. g considerations and stackup tolerance for differential pairs to determine length requirements.
1 X-OLUOVIXTRIA X CL0U6.3X50805 - 2. Deviations from 100 £ nominal and/or tolerances greater than 15% decrease the maximum length for IEEE
457 X 08 12V FILTERED 1 conformance. N
Qa8 = =
LAN 1P2 CTRL X_P-BCP69T1G_SOT223-RH
fffffff cag?
+1.2V_LAN MMJT9435 |d:3Aﬁ‘ X_0.1u/10VIXTRI4
| BCP69 Id=1A | CP13  X_COPPER
c203 c204 413 X 08 +1.2V_FILTERED 2
X_0.1uf/10VIX7RI4 X_C10u6.3X50805

l C365
X_0.1uf/10V/X7RI4

IE
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3VSB_LAN
VDDSR _ C253 C262
VDD CP8 X_COPPER
om 8| 2 R211
N 330/4
< 5 ga-Lan
QB X = c89 N58-22F0731-F02
§ 0.1uf/16V/X5R/4
- = Link  Yellow
Active Blinking
1000 Orange
o LAN USB1B 100 Green
| ﬁ‘ 10 None
0
u20 | 1 iR 19
PCI Express | ! l + 18 oI+
19 RTL LAN TX PE RP6 _ C291,0.1uf/10VIX7R/4 RTL LAN RX 19 €93 | C105 1 TD1- 2
VR OR Com— b it e | —— v g Eo— Tz © vellon
3VSB_LAN § HSIN HSON | C292""0.1uf1OVIXTRIA . gz 11 -
! =2 2 + 16 +
E N — 2 Ve —— :T3 10 e
20 CK_RTL_GLAN DN REFCLK_N LANWAKES [(R6—WAKER  Shwaken 23.28,30 R v 15 i °
R385, , 4.7TKRO4O: 5 3 Th4-
CLKREQB 3 dem 13 L2258 u Orange
PLTRST BU3# SPEED_1000#
PLTRST BU3# 2132 PUIRST Bugs )y PLIRSTBUM 2 pepsts EEEED 1008 =
T3 205 2
c288 il R356, A9KR1%/4 _RSET 2 TR DO+
It 461 RSET g MDIPO TR Do RI45_USBX2_LEDX2_TX-GIGA-RH-5 Green
iy veea R384,, , 1K/1%/4 LAN_1SO 2 | souates [ mpino fB— R0 . L7
s o
2 [ wmpipy F-———— TR DL+ . o N58-22F0731-F02
[e———TRDL
s g MDIN1 3
= FB12 I35 MDIP2 T BE S g1
g - FB12 g MDINZ [FH&——— 22— = 8 2
= Close to Pin 19 = VDQSR VODSR | :-)n wpipg [FL—— TR D3+ 3 g
ffffff VDDSR 8 MDING 12— X205 M 2
| | L B o <
| C266 C283 | C289 C264 C270 Co81 . 1 s ACT LED
VoLPz DVDD12 Im LEDO [ TAN FESK Ra68,_330R0402SPEED 1004 VDD3
| el el ol o o o DVDD12 | I LepuEEsK TAN EECS
! 5T 5 | STETETE AVDD1z | §ED\/Aux/LED52 R
| gl I EI 5 EI 5 AvboL2 | Eleseoo 33 AN EEDO R373, . 0/ SPEED 1000# -
| R L XL 2L xL X EVDD12 [
— 2L 3 § 8 5% 18 4
| =T R F s 5 = 0l 0 =-=-—---
[ 1 ves é osee I,
AVDD33
3VSB_LAN n c271 £259 C260 (285 20| \Upp33 GND a7
X_400hm/3A/8 l o l _ol ol o GND
g Eefaxts 0 F---- h GnD ST
s SsTET S Ci GND
P10 X_COPPER I 5 I 21 gl 5 CLK_LANI P | oo 1
L5 L3L13L% CLKLANO 47 | 2 1
3 3733 CKTALZ | NCTa % ENSR=1
= = 5 & ’ o -
RTOATIIOCeRAR Enable switching regulator
€258
i it CLICLAN B06-8111D04-R09 ENSR=0,
zva/sowNPO/si Disable switching regulator
Y1
2 25MHz
c257
i " CLK_LANO
I it svsB 3vss
27pF/50VINPO/6
DD3
Populate for support eFUSE.
Rag4
47K/4
P PMOS ‘ i
| ~ N 30/4 | R372 |
| Chokel C261 C262 near Pin48 Joomil G 4 | 3.6K/4 |
i J1p2 Q53 VDD3
! CHOKE? | Vbp1Pz P-POSPO3LCG_SOT89-3-RH [ R | ula
| R522 LAN_EECS 1
SROUT12 . . [ 47Ki4 Q52 c403 TAN EESK cs  vce I
273 [252 o . > G 0.Luf/10VIXTRI4 LAN_EEDI SK I -
| CH-4.7uL.7A-RH ! 2328 SLP_LAN# ) 3VSB_LAN LAN_EEDO 210 ORG -2 co61
8| e | 2N7002 = DO__GND X_0.1uf/16V/X5R/4
| 5 g | ATO3C46DN-SH-T-RH
| el 5 9 = =
S| s | X_COPPER
| == 5 | R371
L g - = X_1K/1%4
[eor From PCH 1
"“FB12": A trace from CHOKE to RTL8111DL pin4
1EDSID 00 ol 10 1
Symbol Parameter Conditions Minimum Typical Maximum Units o - - - LINKIO
N i § ’ ACT
VDD33 . . 2100
g 3.3V Supply Voltage - 297 33 3.63 v LEp1 | imkige | B0 LINE L0
AVDD33 Prel & 10011000 ACT
DVDDI12. LED? | LINEIO U']]‘;‘:] Y Rx FULL
AVDDI2 1.2V Supply Voltage - 10 1.05 1.09 v T
= LED3 LINEL000 | LINEL0OD FULL ACT
EVDDI2 | 1.2V Supply Voltage - 1.0 1.05 1.09 v
Vin=VDD33 or EEPROM  RTLE168D.cfg
I Input Current oND 0 - 05 A | CONFIGTHBEEE FERECE — I
- Average Operating Supply | At 1Gbps with heavy DR =
Tec33 = - ; 7 - 58 - mA 00 mode $gA OF
Current from 3.3V network traffic 01 mode g 4F
Teel? Average Operatm% Supply | At 1Gbps with heavy : 289 : mA 10 mode f§A 5F
Current from 1.2V network traffic 11 mode #gA CF

MICRO-STAR INT'L CO.,LTD

MS-7619-V10-20090819-B
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Closed Codec

AVDDS

CP28 o X COPPER
L

CP30 o X COPP
<

7F =

m
C479" ' X_0.1u/16VIV:

C432,1 %
als

€295, X.
als

C331,,0.1u/25V/4
als

~7F -

@
5w
L uw 3
JDREF Closed Codec Qe el gl g
2B Bl g5z
C498, X 10u10V/8 | 52 19 89 o9
R707 L ] @
20K/4/1
C507,,01u/25v/4 st
i Quirond gy ow
d fgcellE el EY
28z7W08 ZEZ &
8800%33 B85< &
GElz%m ~3< ¥ I MICL L
tug I MICT R
SURRBACKL 45 | 2 MICL-R
SURRBACKR a5 | SIPEL & 23 LINEIN L
SID! LINEL-L TNEN R
35  SPDIFI3 §§44L SPDIFIEAPD LINEL-R [24—PEn S
 a]
35  SPDIFOL SPDIFO
AVDDL
SENSE A 13
Sense A AVSS1
CINE2L 14
LINE2R ez REALTEK
MIC2L 16 | LINE2R VREF o8 WICIV L
SH—EY ALCBB8 e
x84 ool LINELVREFO [ ]
191 cp-6 X < MIC2VREFO 8
% | 30 MIC2VREFO &
3 5 MIC2-VREFO 8
*—2 coR o 9k a1 UNE2 VREF &
vees s 932 LINE2-VREFO [>T v R — 8
9) 88 22 O MISVREFO-R 3
S ?
Closed Codec vss 8 58 3k 82 4 ©
> aa 9a >S wo
& 56 an a5 o
() casa ] ALCBBBS-VC-GR-RH
< I I o R695
o = 4 o)
5 =
L L3 o
57 7§ 4 8
s 5 Rr706 ¢ 5| Re9: 3
3 g
= R G
18ohm: R11-0180013-W08 <
7 =
ol o R R
e @
3 - g e s R
s b &
g o
< ¥
M
20,23 AZ_SDOUT Soeees v
23 AZ_BITCLK o o
e Q
cs0L = 3
X_C20p50N0402 2‘
. RONT
SENSE A RS37, . 5.1K/4/1 ERONT JD FRONTJD 35
RS32, . 10K/4/1 LINEL JD InELp 3
R526 ,  20K/4/1 MIC1 ID -
RS15, ,, \30.2KI1%/4 SURR_JD SURRID -
Closed Codec
SENSE B R654, , 10K/4/1. CEN 1D e
RG55, \ \5.1K/4/1 SURRBACK_JD URRBACK 30 35
R672, , 0/4 FRAIO-SEN
R684, X 20KST/4 MIC2 JD
R680, . X 30.2KST/4 _ LINE2 JD

AVDDS

Closed Codec

vees
505
o JSPDL
&
g 1
s SPDIFO2 R723 , 1044
£ 2
&l i 3
E}
g €521 1 BH1X3_black
g UOWSUWOGI T SPDIFO
c520
X_0.1u/16VIY/4
+12v
5VsB
For Standby
mode-De-pop D26
S-IN5817_DO214AC
33 D27
VIN vout AVDDS

C529

c523 C1u16X5-RH
10u/16V/12/X. I

For improving the background
noise of MIC boosting.

-IN5817_DO214AC.

R735
100/4/1

324R/1%/4

M
EC53 c496
S X_0.1u/16V/Y/4

7

N32-1030461-H06

D22
LINE2_VREF
AT54A_SOT23

MIC2VREFO
S-BAT54A_SOT23

LINEN L EC44 1+ CD10u25EL7.
:t:l, E:: LINEINL 35
[INEN R ___EC43 .CD10u25ELT ;; LINEINR b
LOUTR EC59 1+ .CD10u25ELT
i:l‘ E:: LOUT_R 35
LOUTL EC61 CD10u25ELT ;; LouTt pe

SROUTR 35
SROUT_L 35

SROUTR __ EC48 1+ -CD10u25ELT.
SROUTL ___EC47 1+ E 5 _CD10uZ5ELT. ;
CENOUT _EC54 1+ -CD10u25EL7.
jﬁ:: CEN_OUT 35
BASS LFE + K
SS EC55 CD10u25ELT ; S %

SURRBACKR EC62 1+ .CD10u25EL7.
jd E:: SURRBACK_R 35
SURRBACKL _EC60 .CD10uZ5ELT ;; SURRBACK L 35

MICL R €468, C10u6.3X50805RH3 MR 35
MICT L C469 || C10u6.3X50805-RH-3 ;; ML ps

MICLVR 35
MICIVL 35

LINE2R EC46 1+ CD100u16ELS-RH LINE2 R
LINE2L EC52 },, E § CD100u16ELS-RH LINE2 L
MIC2R

c470 C106.3X50805-RH-3 MIC2 R
MIC2L ___ca71 = C106.3X50805-RH-3 MIC2 L

SURRBACK L
SURRBACK R

02 F_MIC2 R
FLINEZ L

(90.9R)

LINE2 L

R631
R592

LINE2 R

RN23
47KIAIBPAR
JaUDL  N31-2051411-HO6

MIC2 L 1 mic GND ﬁ
F_Mic2 R 3 MICPWR PRESENCE#
F LINE2 R 51 FUNE OUTR  LINE NEXT R |-6—MIC2 D R730 20K/4/1
FR-IO-SEN R739, , J4TRIA HPON 8
2 | 9.2K/196/4
F LINE2 L 9 FLINE OUTL  LINE NEXT L 10 LINE2 JD R729
R738
= Cs38 H2X5[8M_BLACK-RH
CN1 €1000p50X0402
100P/50V/BPAC X_otd

" R¥35, R721, R730, R663, and C604 have
to be close to JAUD1

N\
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2
34

34

34 LINEINR
34 LINELJD

34 LINEINL

N58-32F0011-S42 (MS-7541)

D

R414 1KR0402 D4
o Croiday

RA15 , , KR DL

AUDIOJACKX6_SPDIFX2-RH

[e= N I e <]
100P/16V/4 100P/16VI4
N\
JIE
34 LouT R R424. 7504 e
34 FRONT_JD
34 LOUT L R425 J5/4, EL
c7L = T C30
100P/16VI4 Toop/isvia | AUDIOIACKXE_SPDIFX2-RH
~
MICLV.L RAG0 ., 4.7KI4
MICLV_R RATE ,, , 4.7K/4 e
MR R475 . 1KR0402 e oot ]
MIC1_JD E3 HHOQ, MCE2
CN3
ML R459 1KR0402 = o
C389 T T C3%
100P/16V/4 100p16via | AUDIOJACKXE_SPDIFX2-RH
7F
vces
34 SPDIFO1 R382, 104
l [C248
ca277 E
X_100p/50V/06 z
2
]
3
= S

LIN_IN

MIC1

O o]
o C

34 SURRBACK_R
34 SURRBACK_JD

34 SURRBACK_L

34
£

34

34
34

34

1 | AUD_GND
\/ﬂ 2 AUD_FPOUT_R
3 | AUD_RET_R
/\Eg 4 | AUD_RET L
5 | AUD_FPOUT_L

Line out the main function is to let the walkman connect to the external
loudspeaker system. The main difference with Phone out are that Line out doesn’t
pass through the amplifying circuit, therefore the acoustic quality of the external
loudspeaker system (must be power-supplied ) is better than the one of Phone
out. If there is the small loudspeaker without external power, it have to connect to

Phone out.
EMI

R441 75/4.

R440 75/4,

C379 = F C380

UDIOJACKX6_SPDIFX2-RH

100P/16V/4 100P/16V/4
F
EMI .
BASS R393 J5/4 :4
CEN_JD
CEN_ouT R399 7514 B2
c3 T T c3m
100P/16V/4 100P/16V/4 AUDIOJACKX6_SPDIFX2-RH
~%*
EMI 1A
SROUT_R R395 7504 ﬁ“
SURR_ID ~
SROUT_L R394 7504, 2
4 4
T T C33
100P/16V/4 100P/16V/4 AUDIOJACKX6_SPDIFX2-RH
&
vees
34 spoirz <K R359, . .10/4. "

]

c254 =
X_100p/50V/06

A
It 9

X_0.1u/16V/Y/4

[c287 AUDIOY
£
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Video Connector

VIDEO_PWR_5V

PLACE CLOSE TO VGA CONNECTOR,

R247
X_2.2KR/2 I R536 R261

| X_150R!/ X_150R/2
5VDDCDA |

|

|

‘ - =

A RI2 WITHIN 750 MIL OF PIN
_2. AR it =
vces 5VDDCCL 21 VoA R 3 VGA R | | L13 ) L12 i
| T ; s s l
[ S : : X_0.15u300mA l X_0.15u300mA co14
Q39 ! R556 | | R283 | X_C3.3p25N0402
X_2N7002S I X_150R/2 | X_150R12 | c211
R242 I | ‘ X_C3.3p25N0402 =
X_2.2KR ! ! | :
I I =
= I =
I = I = L11 L10
21 RGB_DDC_CLK » RGB DDC CLK 21 VGA G > VGA G t : : S . S ;
I I l
| Rsa7 | : - ! X_0.15u300mA l X_0.15u300mA 207
I X_150R/2 | X_150R/2 : Ix_cs.spzsNoaoz
I | C206
| | { I X_C3.3p25N0402 =
VIDEO_PWR_5V ‘ ‘ I |
= I = | =
| = | - L9 ~ L8
21 VGAB > VGAB t : : LS : A '
| I
| : ! X_0.15u300mA X_0.15u300mA 204
2 ‘ : c203 :E_ca.spzsmmoz
|
| | ]:
| =
! |
|
| | =L
‘ =
! |

vees X_C3.3p25N0402
VIDEO_PWR_5V
Q40 W S . w \FmF o ___ D13 Fs1
Ro43 X_2N70028 Close to PCH within 250 mils. vccso_A__»_C_l_@ 2 o
X_2.2KR/2 X_S-1N5817_DO214AC X_LlA/eV/O.ZlohrJ_
0:
21 RGB_DDC_DATAY)RGE DDC DATA aost 0 IS IX_CO.IulSYCMDZ
5vVDDCCL R246 X_1Q0/4/1 VGA 15 15 5
10
21 VSYNC ), 14 g
21 HSYNC 3 13 g VGA BLUE
5VDDCDA R251 X_10/4/1 VGA 12 3 2 VGA GREEN
1 VGA RED
Close to PCH within 750 mils. c189 T T T ciol —1©
X_C10p50N0402) X_C10p50N
cloo [SCH
X_C10p50N0402X_C10p50N04p2
= JVGA DVIIA =

X_VGA_DVI-RH-4

N58-39F0031-SK7

vces
vces

D14 D12
X_ESD-1P4220 X_ESD-1P4220

VGA R 6 4 VGA B HSYNC 6 4 VGA 15
VGA G 1 3 VSYNC 1 3 VGA 12
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DVI level shifter

R346, X 4TKA__yecs
VIDEO_PWR_5V
) - < 2 vees IVGA_DVIIB
21 on ooro poo 2 g : g
5
21 DVI_DDPD_TXP1 R348 1o Al .
21 DVI_DDPD_TXNL < |z Shelll
21 DVI_DDPD_TXP2 7 Ra&0 - R345 Rad4
o OV OoP T X Rms R734 X_1KR/4 % X_2.2KRs X_2.2KRI2 DVI TXC- D24 | 5
21 DVI_DDPD_CLK P K————— X 04 X 014 2 _ VI TXD0- — oVl TxC- DVl TXCr D231 ¢k
21 DVI_DDPD_CLK N K& — T £ }{} 4 D221 spiEeLbeLk
D21 pATAS
= | TXDO+ 1 TXCH
| __oviooc cik R DVI TXDO+ g a DVI TXC naa | BATAS
X_ESD-IP4220 DVI_TXDO+ DI8 EH‘T%?OS
4 o DVI_DDC DATA R DVI TXDO- D1
o o DVI HOT DET. D1 | DATAO
b DVI OE# 15 | AroE"
vees = VIDEO_PWR 5V D14 | SO
P13 paTAz
uis o P 4 d 4 d vees x<D12y oS
R512 DV TXDL+ D10 | ST
X_1KR/4 o 0 z > z 0 ¥ ¥ ¥ o > & DVI TXD1- D9 { 5ATA
SR8 gEzz2z2z22381L D8
66 (8 08 & 5 b 0§ DVI_DDC DATA R p7 | N
2~ 8 o & 3 > . d DVI DDC CLK R D6 | DDCDATA
C240 X_C0.1J16X0402 GND 9 [ GND 5 ps_| POCCLK
DVI_DDPD_CLK_N " DVI_C CLK N N DL 8 e DVI_DATA CLK DN DVI_TXD1- 6 4 DVI TXD2- D4 gﬁm:
C239' X_CO.1P16X0402 D1 b1 D3| o bos
DVI DDPD_CLK P " DVI C CLK P a DVI_DATA CLK DP DVI TXD1+ 1 2 DVI TxD2+ DVI_TXD2+ D
ik IN_D1+ ouT_D1+ Vb D2 pataz
= DATAZ
a0 21 X_ESD-IP4220
€234 X_C0.1U16X0402 veesv veesv 5 | shel
DVI_DDPD_TXN2 " DVI_C_DATAQ N Y I, our b2 |20 DVI_DATAQ DN hel
C232' X_C0.1U16X0402 b2 b2
DVI_DDPD_TXP2 " DVI_C DATA0 P 2]\ ooe ouT b2 |18 DVI_DATAO DP 1
4 1 - -
€231 X_C0.1U16X0402 GND GND N58-39F0031-SK7
DVI_DDPD_TXNL " DVI C DATAL N 4 It DVI_DATAL DN
C22811X_C0.1U16X0402 IN_D3- OUT_D3- voe
PD T " P
DVI DDPD TXP1 " DVI C DATA1 P 45| pse ouT D3 |8 DVI DATA1 DI reserve
6 15 |
C225 X_C0.1U16X0402 veesv veesv R--pin 10
DVI_DDPD_TXNO " DVI C DATA2 N 4 14 DVI_DATA2 DN »
C22411X_C0.1U16X0402 IN_D4- Wowow OuT_b4- 8 R--pin 34
DVI_DDPD_TXPO " DVI_C_DATA2 P 4 g e e 13 DVI_DATA2 DP DVI DDC CLK R g 4 DVI HOT DET ’
" a9 o 333 5 ESD protection
GND 233 & 5 DVI_DDC DATA R p
o 39 gk o< JH T g
20d 0238 383~ Q 2 X_ESD-IP4220
p&6 S @85 & %65 &S5
B o 4 dq d d o d o
q 7  xPstr BOB-081010C-P97
vCee3
of o 8
d o 2 €233 == C241 = C223
8| o R297 ~ 3 R347 .\ X 04 __EQ 0
x x
i x i [ I
g = g P g2 R349 . X 04 EQ 1
,,,,,,,,,, 3 B
| a - g H & £ g
| EMI [ Fow g £ al 3 s
X_1KI19% R299 & & g = | moss, . xos oco
| DVI_TXC- ! vees X_1K/19874 T 5
| © 2 B
! 32 T | Ross,  xos oci1
| X_22RI2 . Y
! vl Txes ‘ . {_'DVI_DDPD_CTRLDATA 21
| | gl g L Dvi_DDPD_CTRLCLK. 21
| ovi TXOL ! L povioopo_HPD 21
| ! C: R726 R728
| R320 | X_4.7Ki4 X_A7KI4
X_22Ri2 |
| DVI_TXD1+
| | R336 VIDEO_PWR_5V
| X_4.7Ki4 - =
| DVI_TXD2- DVI_DATA CLK DN R343 , \ X 0/4 DVITXC-
| | DVI OE#, DVI DATA CLK DP __R3ALAAX 0/4 DVITXCE VIDEO_PWR 5V
RIL DVI_DATAQ DN R3BATIX 0/ DVI_TXDO-
| X_22R/2 DVI_HOT DET. Qa3 DVI_DATAO DP R331, X 0/4 DVI_TXDO+
| DVI_TXD2+ | Vo X ontoozs § R7ar
| X_4.7Ki4 DVI_DATAL DN R328 X 0/4 DVI_ TXD1- 245 Cc246 c244
| DVI DATAL DP RII7 X 04 DVI TXD1x X_0.01u/16V/4] X_C0.1u25Y0402-RH| X_C10u10Y0805
| DVI_TXDO- | DVI_DATA2 DN RLATNX 0/ DVLTXD:
‘ | = = DVI DATAZ DP R310 X /4 DVI TXD2+ = = =
R332 Y
| X_22Ri2 |
‘ DVI_TXDO+ |
Parameter Min Typ Max Unit
Supply Voltage, VCC 30 33 %6 v
Ambient Temperature 0 70 °C
1
Supply Current, lcc 0 132 mA
-2
Power Consumption 422 528 mw
3
Power down current 10 50 uA
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22 PCH_CPU_FAN

27 SIO_CPU_FAN
27 SIO_CPU_FANTAC -

22 PCH_CPU_FANTAC <<JR57 X OR/Z

22 PCH_SYS_FAN

27 SIO_SYS_FAN

FAN-COUNTROL CIRCUIT

+12v
vees +12v
3
g
~ s BH1X4B_WHITE-3.3MM-RH
RS9, \ X ORI R66 S A ROO
arka @ 4.7KI4 CPU_FANL
&
R73 ,  OR/2 4
R74 ) T0RI2 . RB2 _ 27K/4 3T MEC1
5,
L ces + J:T -
R83 51 Ec4 N32-1040731-H0O6
10K/4/1 § CD100u16EL11-RH-1
3z
L g I
g
= = i= =
Ef 3
a N
3 <
vees +12v +12v
Rut8, X ORIy, POHSYSFANTAC 2
u23
Ra0 ] D19 | o BASJ2L LL34 BUAY_27KR . R439, ORI 5> SvsFANTAC 27
Sy RAOL . X ORI N Ve RAOS , , 4.7TKR care
R420
V- 1000p/50v/XT/4 W
RA02,. , ORI2 4 G 43950
> * -IN_ouTPuT a;PDEPuaLchoTBQ SYS FANL =
LM32IMFX_SOT235RH g

Ra11
3.9KR/2

L 23lg L
| - 2.5 =
171-LM32109-N04

L
BHIX3BF_brown

RA17 10KR12 5]

= EC40
CD100u16EL11-RH-1

Themma
Sensar
(Optionai)

SIo/

Processor

PECI

Ibex Peak

SMLink1

EC

R363, R368, R419, R420, R504, R505 must stuff

S5T

cpPu

Digital Thermameter|

PECI

PECI

1 ssT

Ibex Peak

TACH

R382, R213, R483, R492, R502, R506 must stuff
REE0, RE71 don't stuff
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POWER CIRCUIT FOR USB PORT 10, 11
- POWER CIRCUIT FOR USB PORT 4, 5
vces 5VSB
vces 5VSB
co1 c90
C1u6.3Y0402-RH C1u6.3Y0402-RH C123
c128 C1u6.3Y0402-RH
1 1 C1u6.3Y0402-RH I I )
us B svcel < < svcez
23,27,41,42,45 SLP_S3#>)>————DB g3y Q@ T
x—bilock 92 VouTL o
o :I: -!- 2327414245 SLP_S3#)»———S51s31 9B
Ec18 == cos x—b{ock =2 vouT1 [-£
2 VouT2 .
23 USB_MODE »——4{ gy 3 *
! o o vouT? EC26 == C134
UP7533AM8_SOT23-8-RH 1 1 23 UsB MODE 3 4l ey z
UP7533AM8_SOT23-8-RH
CD470u16EL11.5 = =
= 0.1uf/25V/Y5V/4
CDA470u16EL115 u
= 0.1uf25V/Y5V/4
svcel svcer svcel svcez
cp2 cPs
X_COPPER X_COPPER
POWER CIRCUIT FOR USB PORT 2, 3 POWER CIRCUIT FOR USB PORT 6, 7
- - POWER CIRCUIT FOR USB PORT 8, 9 R
vces 5VSB
vces 5VSB
vces 5VSB
C534
€530 C1u6.3Y0402-RH 536
C1u6.3Y0402-RH 532 C1u6.3Y0402-RH 508
C1u6.3Y0402-RH C512 C1u6.3Y0402-RH
= = C1u6.3Y0402-RH I I
usa svcea L
uss svces
127,41,42,45 SLP_S3#))—————D g3y 0@ T
x—61cct 92 vouTt |- 23,27,41,42,45 SLP S3#y>————— 5 {53 OQ@ u32 SvCCe o
in v
° :I: -!- »—fdock >z vouT1 [-£ 2327414245 SLP_S3)————SB s 9@ T
EC57 == C531 . :L _!_ * oct 2am vours (-
E vour2 EC58 == C533 i»f _!_
23 USB_MODE Yp————4]EN G El vouT2 EC56 == C511
UP7533AMS_SOT23-8-RH 23,_USB MODE 3> EN ° 2 vouT2
- = = UP7533AM8_SOT23-8-RH 23 uss_MEDE 3> EN o
= = UP7533AM8_SOT23-8-RH
CDA470u16EL115 = =
= 0.1uf/25VIY5V/4 CDA470u16EL115
= 0.1uff25V/Y5V/4 CDA470u16EL11.5
= 0.1Uf/25VIY5V/4
svces svcea svees svces
POWER CIRCUIT FOR USB PORT 0O, 1 B
cP29 cP17
vces 5VSB
f[— co0 X_COPPER X_COPPER
ce4 C1u6.3Y0402-RH
C1u6.3Y0402-RH I I
usa svcer ]
2327,41,42,45 SLP_S3¢p>————— S { 53¢ Q@ T
x—8Jock $3 VouTL i -!-
.
o EC5 c68
23 UsB MODE 3> 4l z vouT2 0.1uf25V/Y5V/4
UP7533AM8_SOT23-8-RH
CD470u16EL115
A
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REAR PANEL USB CONNECTOR FOR USB PORT 10,11

Trace lengths must be less 12 inches

sveel
SBD1L+ sveen
19 useilr K3 R213 X 680R |
SBD1L LAN USBI1A
19 useil- K3 X _CMC-L12-9008044-RH ) - |
1P4220/SOT457 SBD10- 6 {158 ND|
1 UsBior 3y USBIOT 4_SBDI0+ o ) SBDI0Y e o
s ND nof
19 ussto H—UsEIo2 | AR SBDI0. - ] A UP
VR )
Match pairs to 50 mi[MCHZo000s R Shori - D)
p RN4 4 PSEDOWN g\
8PARIOR/6
USB11+ SBD11+ RI45_USBXZ LEDX2_TX-GIGA-RH5
Mool — N58-22F0181-F02
NEAR USB CONNECTOR
REAR PANEL USB CONNECTOR FOR USB PORT 4,5
Trace lengths must be less 12 inches sveez
sveez
R229 X 680R |
Uss+ & L
SBDS- LAN USB2A CONN2
uses & [X_CMC-L12-9008044-RH pi1 5 ool-22
1P4220/SOT457 SBD4- 6 s D241
Useas p_USBAr 4 seoas SeD4r 2 ) o
UsBa. Hy—UsBe: ~— |3 sBD4- R upP
6 X_CMC-L12-9008044-RH SBDS- R _gxg 28 J
SBD5+ o 29
PspownN S04 DOWN
USBAXZM_BLACK-RH-12
X_RI45_USBXZLEDX2_TX-GIGA-RH-5

Match pairs to 50 mil.

RN5
8P4RIOR/6
SBDS:

NEAR USB CONNECTOR

FRONT PANEL USB CONNECTOR FOR USB PORT 8, 9

svces

Trace lengths must be less 5 inches

RN19
8PARIOR/6
UsBg+ D8+
USB8: SBDS:
USBOT SBDY+ 8- SBDY-
USB- SBDY- 5
NEAR USB CONNECTOR ! .oTﬂ@
H2X5[9IM_BLUE-RH
BLUE
N31-2051A21-H06
UsBS-
UsB9+
UsBo-

REAR USB CONNECTOR FOR USB PORT 0,1

Trace lengths must be less 5 inches

| N58-15M0031-K06

svces
D24
1P4220/SOTA57
SBD9+ 6 4 SBDB:
SBDY- 1 3 sBDB

svecr

19 11
UsB1+ SBD1+ SBDT r—a
B ussie KO Sebiv i —o—
o 81 USB1- SBD1. 8
19 usBl- &3 =
X_CMC-L12-9008044-RH 10
DOWN
USBAX2M_BLACK-RH-12
Match pairs to 50 mil. N31-2051701-F02
RN2
8P4R/OR/E sveer
USBO+ SBDO+
USBO- SBDO-
USBL+ SBD1- o7
USBL- SBDL- 1P4220/SOTAS7
SBD1+ 6 4 SBDO+
NEAR USB CONNECTOR e N 2 seoo-

FRONT PANEL USB CONNECTOR FOR USB PORT 2,3

svcea
Trace lengths must be less 5 inches « 6308 22 svees
B3 USB3+ 4 SBD3+ D25
usess <<> - JL§53 1P4220/SOT457
USB3- 1 D .
uses - <3 26 X cmc uz 9008044-RH___ SBD3 3 | o o T 4SBDZ- SBD2+ g 4 SBD3+
SBD3+ g5 00 §SBD2+
SBD2: 1 SBD3-
UsB2+ 4 SBD2+
usB2+ | @ 0—30
&« oo
sz (- Use2: SBD2- = HXS[9IM_YELLOWRH
23 JX_CMC-L12-9008044-RH
Match pairs to 50 mil. N31-2051701-F02 )
RN20
8P4R/OR/6
USB3+ SBD3+ - Py
USB3- SBD3- puseee In | o s
USB2+ SBD2+
Usez- Se02- zuse oo feuse
NEAR USB CONNECTOR By O | o=
& GNC O O =5 GND
o) je10 oC
FRONT PANEL USB CONNECTOR FOR USB PORT 6,7
Trace lengths must be less 5 inches svccs
UsBe+  H)—USBE® . SBD6+ x saon R724 svees
- USB6-
usee &3 K cmc CiS008044.RH D23
.]USBF 1P4220/SOT457
Users p—USET 1 [ﬁ 4 SBDT+ SBDG- SEDT- SBOT+ g 4 SBDG+
SBD7- 1 3 SBD6-

}
SED6+ 00 ols __sebrs
. USB7-
use7- - K 21 cMc Pl aGo0a0as R | .D
H2X5[9]M BLACK-RH-

EP4R/0R/6

USB6+ SBDG+
USB6- SBD6-
USB7+ SBD7+
USBT- SBD7-

NEAR USB CONNECTOR

BLACK
N31-2051051-H06

USB1
(Yellow, 9P)

uUse2 USBF USBMCR
(Yellow, 9P) (Black, 9P) (Blue, 9P)
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T
5VDIMM |
S5VDIMM FOR DDR svse ¢ !
‘ vcc1_8REF
R174 ., 510/4 R183 ., 10/4
vees o-RLT4,\ L/ v O 5vsB Q25 ! -
I
|
o 40,49 ATX PUR OK Sy—RI9BAOKI4LSVDIMM 5V | [SVDIMIM_5VSE CB6 40.1uf16VIXERI4  POGPOSLCG_SOTEY EC17 | vees T
= S ! u24
-
u7 d = S I T uP7707
2327,3942.45_SLP_S3t g 1se o s3# QB 5vsB_DRV [L SVSBORVL a1k ¢ ! 1 vin vouTt
23,44  SLP_S4# ss# >z 18nf/16V/X/ 2 | l vc?ca 3
23,27 RSMRST# 0 - 2 ! ca57 =] o
o 9 T ci002 ! 1uF16A3VIXjEjIA EN O 2 cas1
MODE z 5VDRV1 3 0.1u/2kV/4 R406
#L MODE_ 5 _svce bRy [ ¢ ‘53 + 7 ! = Y cass 2a0kriwoaz |+
= UP7501M8,JSOT23-8-RH l J oz 3 I _0.1u/16V/V/4
R204 c88 N-APM3023NUC-TRL_TO252-RH |
1K1611:l: | L
| =
7501 Mode = ﬂj \ ‘
H:Support S0/S3/S5 22nff16vi4 | R409
S~
L:Support S0/S3 v vies I 0.8*(R311+R321/R321) 2KR1%0402
|
| =
|
|
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, M |
|
|
! 3VSB vces
| o] o]
| PWROK DELAY
|
I R709
vees 3Vs, B I 4.7KI4 VID before PWROK >3ms
svse 5vse | HIP_PWGD 22,23
c o) 1u/6.3vIY5/4 ! PODCHIP.| '
10R/4 \ G SVDRVL ! R710 4.7K/4 Q69
3vsg ! 18,23§2,48 VRM_PGD
= N-APM3023NUC_TO252 I - -
3.3V | N-MMBT3904_NL_$0T23
x—Ipok # . - :
£ vout
2 En s R569 ‘ R701,_, LOR/4
1 | 27,4449 ATX_PWR_ORD—RIOL R4 o G |
31y T Ca54 10K/4 |
+ EC50 vces
o o 7 B%ZD S5VDRV1 |
R616, . X ORM4 5 r e 2 FB 200K14 I R700. . JX_20K//1 =
VREF 0 © X_18000p/16v/X7/4 CD1000u63EL11.5-RH | R731
d UP7706U8_PSOP8 R568 | X_4.7K4A
page 3310 = ! N R733 X_20K/4/1 7
- ! 6,23,49,50 FP_RST# )
470u/10v/6.3X11/2.5mm | 1
1 |1 = | " o R732 X_20K/4; 5 3
|
I X_NN-CMKT3904_SOT363-6-RH
| =
! Update from SLP_S3# to VRM_PGD
|
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I . N N e T N
B
5VSB
5VDIMM 5V
R163
vees 4TKR/4
9 Qa
-
2N7002
Q22
2N7002 0.1U/16VIV/4
R164
4.99KR/1%/4

|
I For power 700W solution |
' The power supply VCC3 delay 12ms after VCC5 assert. |
: The chip U7501 5VDRV1 work when the VCC5 ready |
, (When VCC5 up to 4.2V and the 5VDRV1 delay 6ms assert), but !
| VCC3 not ready and let the 3VSB sequence fail. :
! |
|
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z +12v vees
o [o)
o
E
VCC1_8REF s
T near U57 Pin3 3V_ME
a
R386, . 10K/4/1 a
Q44
Cc284 = LM358D_SOIC8 N-APM3023NUC-TRL_TO252-RH 3vsB
N R360
&
5= X_1KR/4/1 R361
3 20K/4
g C255 R671 PMOS
E]
3
S X_2200pF/50V/4 vcel 8 R663 X_30/4
x . SLP MM Q1156 g
R353 23,43 SLP_M ) o5z
OR/4 . X_10KR0402 X_P-IRLML6402PBF_SOT23-3-RH
v ° 3V_ME
C256,, X [0.1u/16V/Y/4 C499 T
R354 1+ X_1uF/6.3VIX5R/4
X_1KR1%60402 = am
2w c242 c267
S X_0.1u/16V/Y/4 =
= 2 1UF/6.3VIX5R/4
= 3
m 3V_ME vces
& L L o
[ = =
ki
P
I
cpuvtt & pch vore wait 1.8v
vees
ViPg EN
R387
X_4.7K/4
vees +12V
+12v veesm
45 m Q 2
X_2N3904 + 8 8 Q e
18,23,41,48 VRM_PGD ) 3 —f & & @
T
X_2N3904 > ° © ]
» 15 =4 N}
S = o ~
S = 2 ] 3
—_— = (2] c c
= B < = 5
15} 3 o —)
23,27,39,41,45 SLP_S3#) < & l< - a
,27,39,41, S Q47 o vces m =¥ Q
X_2N3904 X = 2
= g
13 &
N
&
3
= 3
vees
vees PCH_1P05 +12V
For EMI
€506 ca18 €200
VCC5 C338
v o] X_0.01u/50V/XTR/6 X_0.01u/50V/XTR/6 X_0.01u/50V/XTR/6
+ ) CO X O.1u16V/Iv/4 X_0.01u/50V/X7R/6
Q C510,, X_0.1u/16V/Y/4
L €243, X_0.1u/16V/Y/4
vce3 vces
€2 41X 0.1W/16VIY/4 vces VCC_DDR
+12v = C4 1 X_0.1u/16VIY/4
Q C350,, X_0.1u/16V/Y/4
L Cl X 0.1u/16V/Y/4
ar
€250,y X_0.1u/16V/Y/4
alz
= C205,, X_0.1u/16V/Y/4
vees —
€383, X_0.1u/16V/Y/4
383, X OlunevIvA___ MICRO-STAR INT'L CO.,LTD
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PCH MEPWROK

3vsB
[¢]
+1.05V_ME
)
R576
R587 5.6K/4/1
R559 30 PCH MEPWROK NspcH MEPWROK 22
30.1K/4/1 9 qse
Q87 B 8 (I
LN o C455
Qs5 a8
5 0.1uf/10V/IX7R/4
c461 @
Q - J
=z
5 100p/50VINPO/4| 2|
R554 €450 ) 3
| [=2}
B Il
301K/4/1 0.47UF/6.3VIX5R/4 ;. I
s
3 =
4 L L3
3 - - o =
s
s
z
EN_1.05VME
R572 X 2QK/4 __  EN 1.05VME
+1.05V_ME J_ PG U2 R552 X _10K/4_aysp
ca51
- _ _ R551 u27 Q54
PN:132-080140C-111 X_1UF/6.3VIX5R/4 a2 stem S R562 7B e
X_20| CRITICAL X ISL8014IRZ QFN16-RH g - X_10KRO X_N-2N7002_SOT23-
16 .
L 5 [en NC2 EN_1.05VME U2 CHOKES
PCH_MEPWROK R563 X0 PGU2 7|0 ix1 |18 CRITICAL Imax:-2.5A c459
2 1 . . s—O +1.05V_ME
R541 X 47/6vDD U2 3 |, Lo |1a X_0.1uf/16V/Y5VI4
T X_CH-1.2u8A3:2m-RH = =
C436 5 -
X_1UF/6.3VIX5R) NC3 NC1 +EC42
C458 == C392
. 2 R502
3VSB O 1 1 xm% PGND |12 X_22uF/6.3V/X5R/0805
Peng [ X_2.2R1%0805 L L L
Ca46 = = ca28 c429 SYMCH 4| ¢ \neh ca49 R553  X_100UF/16V/5x11/2.0mm
R151_1 - X_22uF/6.3V/X5R/0805  +1.05V_ME PCH_1P05
X_22UF/6.3V/X5R/0805 X_10uf/10V/Y5V/8 SGND |12 X_47pf/S0VINPOR4 X_10K/4/1 o RN9 [*]
3 a ca11 1 focr2
VFB [ SGND L FEAAA
R542 © X_1000pF/50V/X]R/4 AN
= = B
X_0/4 B R558 oY
X_22uF/6.3V/X5R/0805 8P4R-0R0402
X_33K/4/1 RN8
Tet TSL8014 go sKip mode when 1.05VME_FB |||. 1 pen
power off. 3t A4
BOTTOM PAD CONNECT TO _L CONNECT TO GND AN
INAAS
GND Through 4 VIAs Through 4 VIAs Tt

8P4R-0R0402
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DDR3_1.5V

20A

5VDIMM
CHOKE3
5VDIMM _IN, . 1
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534 ORSDATA D2 GND jg 6 XDP_CPU_PWRGD) R182 , \ 0/4 Gl
36 OBSDATA_D_3 GND CPU_VTT
GND18_XDP_PRESENTB |-50-
61 62
61 62 L R180
X_BTB60PF-RH X_3KR1960402
N5C-60F0040-S88 6232720 PLTRST# 3 RI79 , K4 | XDP PLRST#
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PCB Simulation
vees SIPL sIP2
:’/ICSB71619 0A PCHI_X1 CPU SOCKET ?mgl ‘”’m@l

PCH_Hearsink X_PIN1*2 X_PIN1*2

Optical Fiducial Marks-120

CPU1_X1 FM14 FM13 FM15 FM16

T — ORORORORORORORO,

E31-0401634-K08 | |

P30-076190B-G37, 459,33, '*e.q |r%(ﬂEJ‘7§y(MSIK)
P30-076190B-E48, [#F1, 33, Hi |1 [ Hy(MSIK)

BAT1 X1
=

&+

Mounting Holes

BAT-BCR2032P-RH

g

E21-7557010-F02

Ik
I
|
T
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CPU VRD11.1
ATX P/S WITH 1A STBY CURRENT PW +CPU_VCCP HAVENDALE/LYNNFIELD (95W;]
5vSB [ 5v 33v | 12v | -12v 12V e PWM +CPU_VCCP (S0, S1) .
+-5% | +-5% | +/-50% | +/-5% | +-5% +/-5% REGULATOR VCCP (CPU core 8 bit VID) 80A
+CPU_GFX (S0, S1)
VAXG (GFX core ) 15A
+CPU_VTT (S0, S1) °
+CPU_GFX VTT (CPU Uncore, I/0 ) 30A
(Havendale
Only) PWM VeePLL (SFR supplies <0.8A )
REGULATOR
VDDQ (DDR 1/0) 2.8A
— VTT_DDR
= DDRIII DIMMs
REGULATOR | \/TT DDR (S0, S1, S3) T
+CPU_VTT PWM VTT_DDR ex Peak (5.5W) |
. REGULATOR @-JVCPUC 105V 3auA
F'y VDDQ ' V5REF 5V 2.4uA
VSREF_Sus 5V 6UA
PCH_1P05(S0, S1) r Vce3_3 3.3V 0.3572A
- VccACIk 1.05V 0.034A
. 5V_DIMM Linear VCC_DDR PWM VCC_DDR (S0, S1,S3 [\/cCADAC 3.3V 0.0691A

REGULATOR REGULATOR VCCADPLLA 1.05V 0.0782R

VCccADPLLB 1.05V 0.0782|(c

VccCore 1.05V 1.7481A

VcecDMI 1.05V 0.0655A
VcelO 105V 3.4059A
PCH_1P05 PWM
REGULATOR VCCLAN 1.05V 0.4002A
VCCME 1.05V 2.4072A
[ VCCMES_3 3.3V 0.0862A
® VCCPNAND 1.8V 0.1559A | [+

. 5V_USB (S0, S1,S3) VCccRTC 3.3V 0.0022A
5V_USB Linear —
REGULATOR :_ VceSus3_3 3.3V 0.1680A

L_$VccSusHDA 3.3V 0.0060A
. VccVRM 1.8/1.5V 0.1829A
VCccAPLLEXP 1.05V 0.045p

VccFDIPLL 1.05V 6mA
‘ . VCCSATAPLL 1.05V 0.0324 [s
3VSB Linear 3VSB (S0, S, S3, S4, S5) .

REGULATOR

HD Audio ALC888S-VC2

+5VR (S0, S1)
+5VR Linear +5VR 51 mA
REGULATOR VCC3 40 A

LAN RTL8111DL

¢ oibnesr, |y so sy o [
VDD1P2 289mA

USB X8 FR] [ USB X6 RL A
X1 PCIE per X16 PCIE VBAT
30A VDD VDD
+33V  3.0A +3.3V 3.
5V_USB 5V_USB -
+12V  0.5A +12V  5.5A 40A 2.0A MICRO-STAR INT'L CO.,LTD
+3.3Vaux 0.4A +3.3Vaux 0.4A MS-7619-V10-20090819-B
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FipE:
FHE8:
i
E3=¢

A PCIEX1E & DDR3 HagsloteliEs

DDR3---N13-2400911-K06. N13-2400901-K06
PCIEx16--- N11-1640221-L06

Ver - 1.0

. TOP text modify : for example VOB change to V10

. DVI port of JVGA_DVI1l: R73D43 change to R64D43 for production (only ring size modify)
. JXDP1: remove BOT MASK

. U25: pad width change form 9 mil to 8 mil

. R7 change to 10K avoid RSMRST# abnormal actions

. Add R748 (not stuff )between VREF_DQ_A and VREF_DQ_B for intel PDG revl.5
. For power consumption, remove R620, R608, R590

. For Intel PDG revl.5 stuff R324 R325

N N o g hWNE
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