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DDR DIMM Config.
DEVICE | ADDRESS | CLOCK
DIMM 2 MEM_MA_ CLK_H2/L2 _
_MA_ _ ~ . ® .
CH-A 10100001B MEM_MA_CLK_H3/L3 Table 24-5. Power Delivery Summary for Intel® Management Engine
sx/f
DIMM 1 101000008 | MEM_MA_CLK_HO/LO Rail W3 | waote | yme | Seurce | Enabledmy | SPHETON | what This Rail Powers
CH-A MEM_MA CLK H1/L1 woL
Common
DIMM 4 MEM_MB_CLK_H2/L2
10100011B - = - 5v DUAL! an on on | 5V STBY (Sx) + 1.5VDDQ
CH-B MEM_MB_CLK_H3/L3 5\ Main (50) . 1.8 LAN
DIMM 3 MERERIEBAK HO/LO 1.5 VDDQ on 532 | s32 5 W DUAL SLP_S4#% « DRAM
CH-B 10100010B MEM:MB:CLK:Hl/Ll 3.3 CK505 3.3V Main CKPWRGD « CK505
bggéE'L 1.5 VDDQ PWROK + Ibex Peak
M3 Support + Intel® 82577
1.05/1.1 ME on 5V STBY SLP_M# MEPWROK « ME
+ Local RAM
f:g;ﬁg‘mw on On On 3.3 v STBY SLP_LAN# SLP‘l_DLiI;Ic?.i + | . [ntel® g2577
USB 2.0 Rate Matching Hub USB 2.0 Rate Matching Hub Fa en 3.3V sTRY SLe_M# MEPWROK |« SPIflash
» Ibex Peak SPI interface
VCCLAN an 5 W DUAL SLP_M# Lna__ERtSDT# + Integrated LAN controller in
Port0 Port1 Port2 Port3 Port4 Port5 Porté Port7 Port8 Port@ Port 10 Port 11 Pert 12 Port 13 MEPWROK}J Ihex Peak
HNo M3 Support + Intel® 82577
USB Port Mapping 1.05/1.1 ME L.cspe\;ébex SLP_Ma# MEPWROK t‘oEca .
Controller | Port Destination | ESD Pads | Bulk Cap | OC function 3aLaN o /| o, 33vemey [ steians [ seana s | e ssyy
. s sec
EHCI#1 Port 0 CONNI Yes Yes Pull-up 3.3 5P 3.3 V Main SLP_M# MEPWROK + SPI flash
EHCI#1 | Port 1 CONNI1 Yes Yes Pull-up * Ibex Peak SPI interface
VCCLAN 1.05 V Thex SLP_Ma# LAN_RST# . i e
EHCI#1 | Port2 JUSB3 Yes Yes Pull-up peck (et | * Jnteerted u concrler
EHCI#] PDI’[ 3 JU533 Yf:S YQS PU]]-UD No M3 Support + po Intel® 82577
EHCT#1 Port 4 LAN_USBz Yes Yes PUH'UD 1.05/1.1 ME 1.05 'u'dbex SLP_M# MEPWROK « ME
EHCI#1 | Port5 | LAN USB2 Yes Yes Pull-up Pes * LocalRAM
3.3 5PI 3.3 Main SLP_M# MEPWROK « SFI flash
EHCI#] PDI'[ 6 NIA NIA NIA N)‘JA « Ibex Peak SPI interface
EHCI#1 | Port7 N/A NfA NfA N/A VCCLAN Grounded
Notes:
EHCI#2 PDl't 8 JUSBMCR YCS YCS Plll]-llp 1. 5% DUAL should be powered by 5 WV STEY in S3, 54, 55, This rail should be powered by 5 ¥ main in 50. This is because the 5
W STBY rail does not typicall high current.
EHCI#2 PDI'[ 9 JUSBMCR ch ch Plll]-llp 2. Meﬂol*fbi_c'lzl '"c.):alllcf—-'l?aflgspl:ci ;S‘S.Jﬁgotlégsict?g::go n"emogy arfle occuring,in this power state.
EHCI#?. le'T, 10 LAN USBlA YCS YCS Plll]-llp 3. Check Ibex Peak Platform Reset Considerations for more details.
EHCI#2 |Port 11| LAN USBIA Yes Yes Pull-up
EHCI#2 |Port 12 JUSBF Yes Yes Pull-up
EHCI#2 |Port 13 JUSBE Yes Yes Pull-up MICRO-STAR INT'L CO.LTD
MS-7619-v20-20110715-A
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2
crio | powER | 1O Implementation grio | rower | vo | |  Implementation | GPI0 | PoweER | 1O Implementation
) An external pull-up An external pull-up An external pull-up
GPICO b 1 , GFIC24 | Standbs I \ i
an resistor to VCC3 andby resistor to 3VSE CFI049 Main o resistor to WCC3
) & external pull-up A external pull-up An external pull-up
GPIOL b 1 , GFIO25 | Standhbs I \ i
an resistor to WCC3 Andby tesistor to 3VSE OrIO50 Wain ! resistor to VCC3
GPIOZ bdain 1 See PCA Spec. An external pull-up An external pull-up
- GFIC26 | Standhbs I \ i
GPID3 bdain ) Ses PCA Spec. andby resistor to 3VSE CrIsl Main o resistor to VO3
GPIO4 hdain 1 See PCA Spec. A&n external pull-up An external pull-up
- GPICZT | Standb I ) i
GPIOS hain I See PCA Spec. Andby tesistor to 3VSE OrI052 Wain ! resistor to VCC3
. An external pull- An external pull- i
GPIOE | Main 1 ) IR GPIO2S | Standby | O H eaietta by CHIOSZ L Main o
registor to VCC3 resistor to 3VEE 51 ) An external pull-up
GHIOT Main I An external pull-up GFIC2O | Standby [n} BRI Main I resistor to VCC3
tesistor to WVCC3 crioso/| A I 4n external pull-up GPIOSS Main 0
GPIOG 0 { resistor to 3VSE An external pull-up
GPIDSE | Standby I )
An external pull-up An external pull-up resistor to 3VSE
GPICO | Standby 1 ) GFICAL | Standby I ,
registor to 3VSE resistor to 3VEE An external pull-up
An external pull-up An external pull-up GPIOST | Standby ! resistor to 3VSE
GPIOLD | Standby I ) GFIDAZ | standby o} ,
registor to 3VSE registor to 3V_ME =5 b An external pull-up
An external pull-up CFIO stancby ! resistor to 3VSE
GFIOLL | Standby 1 ) An external pull-down
resistor to 3VEE GFICA2 I ) An external pull-up
registor to ground GPICEY | Standby I ) IyeR
CPIOLZ | Standb, 1 £n extermal pull-up A1 external pulla ATESIStOT tci 1
’ resistor to 3VSE_LAN|  GFI034 | Standby I : put-up GPIOGO | Standby ! n extemal pull-up
resistor to 3VSE tesistor to 3WSE
An external pull- GPIOSS GPIO6L 5
GFIOLE | Standby 8] o e?{ CrHal puLup
resistor to 3VSE affaze Main 0 An external pullap GPIDAD 0
An external pull-up resistor to VCC3 GPIOG3
GPIOL4 | Standby ! resistor 1o 3VSE crfosf don o An external pull-up GPIOES TP
An external pull -up resistor to VCC3 GPIOES TP
GPIOLS | Standby o resistor to 3VSE GPI03S Ml I An external pull-up GRIOEE TP
i " An external pull-up resistor to VCC3 GRIOGT TP
GPIO St 1 ,
e resistor to 3VSB GPI0Z9 | Main 1 fgfxtepl pull-up opfo72 | standby | 1 fn extemal pullup
I Viai : An external pull -up resistor to VCC3 resistor to 3VEE
GPIO ain
; An external pull- 4n external pull-
resistor to VCC3 GPIOAD | Standby | 1 A A 4 GPIOTS | Sdndby | . o 1 EIeTa b D
IE Vi o An external pull-up resistor to 3VSB resistor to 3VSB
GEIO ain
i An external pull- 4n external pull-
resistor to VCC3 GPIo4L | Standby | 1 R D GPIO74 | Standby | 1 H EEIEHE DL
o Viai o An external pull -up resistor to 3VEE resistor to 3VEE
GFIO ain
; An external pull- 4n external pull-
resistor fo VCC3 GPIOAZ | Standby | 1 7 XTI’ P 6P1075% Standby | I 11 extemal pul-up
- Viai 5 An external pull-up resistor to 3WSB resistor to 3VSB
GFID .
o resistor to VCC3 GPIO43 | Standby 1 fin extermal p-up
) #n external pull-up resistor to 3VEE
GRICZL Main o istor 1o VCC3 An external pull-up
LEIsIoL 10 GPI044 | Standby I .
) An external pull-up resistor to 3VSE
CPIOZZ | Main : resistor to ¥CC3 An external pull-up
GPIC4S | Standby I )
A1 reserved external resistor to 3WEB
GPIO23 bdain 1 pull-up resistor to GPIOA6
Voo GPIO4T
, An external pull-up
GFIO4E e I .
a resistor to WVCC3
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BCLK(133M) _——>CPU

_— DM1(100M) GEN2 _——— CPU
CK505 PCH PCIECLK(100M) GEN2 S PCIE X16 SLOT
PCICLK_LOOP
PCIECLK(100M) GEN2 _————> PCIE_X1 SLOT
PCIECLK(100M) GEN2 _————> RTL GBLAN
BCLK(133M)
PCIECLK(100M) GEN2 _——————> INTEL GBLAN
DM (100M) GEN2
SATACLOOM) PCICLK(33M) _——>SI0

DOT (96M)

REF(14.318M)

14_.318M XTAL
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20 CLK133M_PCH_OUT N
20 PCH_CLKOUT_DMI_P

20 PCH_CLKOUT_DMI_N

20 CLK133M_PCH_OUT_P %

20 CLK120M_PCH_OUT_NO
20 CLK120M_PCH_OUT_PO

CFG 0~5 HAVE

CLK133M_PCH OUT P IDIOVMSID! u40 N ) H.VID[7.0] 48
CLK133M _PCH OUT N 6] BELKIOL V‘m MSIDION 20 Vi
PCH_CLKOUT DMI_P. AA3 ggéK[glLK VLIS DI ze Vi
PCH_CLKOUT DMIN anad| PES-CLK, Miafite] v v
BCLK[1]* VID[4JMSID[4
CLK120M_PCH_OUT_NO U35 Vi RI8S, , 0/4 .
CLK120M PCH OUT PO BCLK[1] VID] M\/IES] Uas Vi K cPuU_PsI¥ 48
A For DP port viop7 P\L/J T
AE: ! bac CPU_PSI R#
o T = » ommen
! vk en fER2 GFX_IMON R293,
CPUﬁVTTOw v & GFX_IMON/RSVD léﬁm—‘ vibo > H_GFX_VID[6.0] 47
—ar ol AR RoTiN FX_VID[0]
. AH36
23 CPU_PWRGD 3 RI08 , , 0/4 PROC_PWROK N RGO0D 1 RSVl Ty ViD
RIB6 A ~0/4 VCCP PWRGD EL Vi
T PeD VCCPWRGOOD_0 GFX_VID[2] | E12 SOV
45,48 vrT,Psng A VTTPWRGOOD X viojs] |-EU -
23 MEM_PWRGD SM_DRAMPWROK GFX_VID[4] |79 ViD:
GFX_VID[5
GFX_ViD[6] [P piD
22,27 H_PECI yy—H PECI Gas | pec
. H_CATERRE Gao, . Eas 1P_MEP_VCCVIE.VIDO °
e G | L secn s
7 z 3 SELEC
22 H THERMTRIPY (& D RMIRIE: AL THeRMTRIP C_AG40 |-Ac40 _— 0 TP3
e CPLVTT i W vee_sense -5 B oINSt CPU_VCC_SENSE 48
vss_sensE |34 CPy JBS SENTSR CPU_VSS_SENSE 48
PM_EXT_TSO 4 = AE3S VTT VCC SENSE VSS
BT TeT PM_EXT_TS[0] VTT_SENSE J-AESS Tl T 4 VIT_VCC SENSE 45
W comp? ARl PM EXT TS[Hf  VSS_SENSE VTT VTT_VSS SENSE 45
5 c
H Coves e Pt vixs.sense | oex ve sense 3 evee sae
[B1a GRXVSSSENSEL ¢
S\ RCOMPO. VSSAXG_SENSE GFX_VSS_SENSE 47
SM_RCOMPIO] T40 R196 . 0/4 e
SM_RCOMPI1] ISENSE SPMCP_INSENSE_DP 48
SM_RCOMP[2]
— COMPL
T AP3S Compo
2227 sktoccr <&  —— AK3E skToce
P_CFGO Ea
or E]cre0
5 CFG1
e El0.J crca
2 E10 | Cro3pEG LANE REVERSAL  TDO [HAMS: Lo CPU D050
= HI0 Crga oI JAMa CPU_TDI 50
P_CFGS Ho | Crcs TeK AN CPU_TCK CPUTTCK 50
o cres Tms JAN4D g ?fép CPU_TMS 50
R CRe Eg CFG6 TRST+ PAM3S — CPU_TRST# 50
- CFG7
H_MCP_CFG8 1 Lan XDP_CPU_PRDY# "
ke hcoctes G12J Crés pROY: DAL TN XOP_CPU_PRDY# 50
TPID = Creo PREQ" XDP_CPU_PREQ# 50
TP16O— elo K104 cre10 R pALID B - FP_RST# 23,4149,50
- BCLK_ITp+ hAKAD — XDP_CPU_BCLK N 50
P18 0——H-MCEE K& crg11 BCLK_ITp f-AK3S e XDP_CPU_BCLK_P
T H MCP 11 2 K34, XDP_CPU_PWRGD U, 50
e 124 cre1 TAPPWRGOOD |AK3 - AR XDP_CPU_PWRGD 50
TP19O—h = o crots RESET_OBS* CPU_RESET_OUT# 50
TP170—— e CFG14
— Ki2 4 crGis p LN
TP120— HIY creis BP0 pALa2 o TRV XDP_CPU_BPM_NO 50
TP150 Cre17 BPM[L]* XDP_CPUBPM N1 50
BPMH K; Cl mg XDP_CPU_BPM_N2 50
BPM[3]: PAKIZ oile A XDP_CPU_BPM_N3 50
epMja]: PAMIL T XDP_CPU_BPM_N4 50
BPM[s]: DALY EE O XDP_CPU_BPM N5 50
BPM[c]: PAKIO g i XDP_CPU_BPM NG 50
" BPM[7]* XDP_CPU_BPM_N7 50
HMCP CEGT__RPET, X LSKROMOZ p140-TEGEX DPRSLPVRN0 | (0 oo ovrimsvD
H_MCP
H MCP MISC
H MCP CFG2
H mg= FG3 5 OF 12
HMCP C cPY_VTT vees
H_MCP

INTERNAL PULL-UPS

CPU_TRST# R

93,
CPU_TCK R194, X_51/4]

H_PROCHOT#

CPUVTT

R686

4.7K14

N-MMBT3904_NL_SOT23 Q2
T CPU_VTT
[} {
‘ / H cATERRY R199, sy | 5
PURST# R201 X 51/4 l 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 THERMTRIPY  RI7E, . 51 2
i Z
—— 7733
2327,2050 PLTRST# Hy—R189 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# H

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

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

c
Function Bits POC Settings Description
WR_Key VID[7] 0b for VR11.1 Electronic safety key
distinguishing VR11.1
Spars VID[&] 0b (default) Reserved for future use
cscl[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
80W 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.
3

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 one exception: for Intel®

Xeon™ Procassor WS5580 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 setting.

Market SegmentSelection Truth Table for MSID[2:0]

MSIDZ2 MSID1 MSIDO Description®

o] o] Reserved Ll
o] 0 1 Reserved

0 1 o Reserved

0 1 1 Reserved

1 4] o Reserved

i, 0 1 2009A FME processors supported 2

1 1 a 20098 FME 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.

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]

D —

CPUIA
13,14 MEM_MA_ADD[15..0]>)== MEM MA_ADDO_AWIS § ) yiaf0) SA_DQS[0] EAQ—MM MA_DQS _HO
ME A ADD1 _AY15 - B + AL MEM_MA DQS LO
MEI A D2 __avis SA_MA[1] SA_DQS[0] Al2 MEM_MA DMO
NEM MA ADDS 4] SAMA[Z] SA_DM[0]
MEM MA ADDZ awia | SA-MAEI AHL EM_MA DATA
MEM MA ADD5 _ ay13 | SA-MAI SA DA 1, EM_MA DATA
NEM MA ADDE —avrs | SAMA(S] SADQ[1] A4 EVTMA DATA
NEM MA ADD? Jaa] SAMA[] sA_DQP2] [-AL2 MM DATA
MEM MA ADDB (i1 | SA-MALT] SADOBIT) 6o EM _MA DATA
MEM MA_ADDS awip | SA-MAI8] SA_DOI I 5 EM_MA DATA!
[/ MEM_MA ADDI0 aT19 | SA-MAIS] SA_DQIS] I=r k7 EM_MA DATA
|/ MEM MA ADDILau1a | SA-MAILO] SADQIBI 75 EM_MA DATA
L/ MEM_MA _ADD12awi1 gﬁ—mﬁ g} SA_DQLT]
| MEM MA_ADD13 Auzs | SA- MEM MA DQS H1
[/ —NMEM MA ADD14AT11 g}mﬁ S% S?\ATD%QSS[E’]' MEM MA DOS LL %
5 | ¥ H
| WEw A ADDIS aR10 | Sh-patel Sh ol MEM_MA DML
13,14 MEM_MA_WE_L MEM MA WE L A SA_WE* sA_DQ[g] AN EM WA DATA
MAWE MEM MA CAS L - ! AN2 EM_MA DATA!
1314 MEM_MIRGAS L MEMTMATRAS L a7o0q SA-CAS” SA_DOII I pa EM _MA DATA10
13,14 MEM_MA_RAS'L A SA_RAS* sA_DQi10] jAE3 M MA DATA
SA_DQ[11
1314 MEM_MA_BANKY MEM _MA [BANKO sa_nall] A boi) fama EM_MA DATA
Tl MEM A AN MEMTMA BANKL | ! AM2 EM_MA DATA
g L_MA | MEM_MA _BANK2 SA_BA[1] SA_DQIL3] =\ 57 EM_MA DATA.
13,14 MEM_MA_BANK2 SA_BA[2] SA_DQ[14
| Y AR4 EM_MA DATA
SA_DQ[15
13 MEM_MA_CS._LO, NEM MACS L0 _AV21] s csjop SA_DQS[2] MEM_MA_DQS H2
L1 Awzad 2, = MEM_MA DQS L2
13 MEM_MA CS_L1 A d sacsp SA_DQS[2]* VEV VA B
14 MEM_MA_CS_L2 - AU21 SA_CS[2* SA_DM[2]
A o MEM MA CS L3 au23 4 2 —
14 MEM_MA _CS_(3 SACS[3]* i M A DATALS
SA_DQ[16 D
13 MEMdiA_CRBD MEM VA CKEO Ao ) o, i) SAng a2 EM VA DATALY
MEM MA CKE1 _ Awi10 - - AW3 EM_MA DATA18
13 MEM_MA_CKEL SA_CKE[1] SA_DQ[18] =
MEM MA CKE2 _ avig || SA- | AWA EM_MA DATA19
14 MEM_MA_CKEE MEM_MA CKE3 ___ayio | SA-CKEI2] SA_DQILI] = 72 EM_MA DATA20
14 MEM_MA_CKES ) SA_CKE[3] SA_DQ[20] 13 EM MA DATAST
4 SA_DQ[21 D
13 MEM_MA_ODTO  S>—HEWM-MASET0—AV23 4 s oprio) SA_DQpR2] A2 e e
13 MEM_MAODTL  0—Eriia-gsrs——24 sa opTi] SA_DQ[23 =
14 MEM_MA ODT2 S 9 SA_ODT[2]
14 MEM_MA_ODT3 MEM_MA ODTS __av24 § Sx-opy3] SA_DQS[3] Lt POt
SA_DQS[3J
A o MEM_MA DM3
AWS EM_MA DATA24
SA_DQ[24
13 MEM_MA_CLK_HO MEM MA CLK HO_AR22 § 51 cypo oA Dok JAYS EM_MA DATAZ5
13 MEM_MA_CLK_LO MEM MA CLK LO AR21Y os - AUS EM_MA_DATA26
I_MA_CLK_| SA JCK[0]* SA_DQ[26 =
MEM MA CLK_HL _ap1a ] A | AvS EM_MA_DATA27
13 MEM_MA CLK_H1 e ety SALCKIL SA_DQ[27 D
LK L1 _AN1 ) — AU5 E! IA_DATA28
13 MEM_MA CLK L1 SA_CK[1]* SA_DQ[28 5
14 MEM MA OLK H2 ME! A_CL| AN21 N - AV5 E IA_DATA29
I_MA_CLK | SA_CK[2 SA_DQ[29 2
ME| A CLK L2 Ap21 — - AV Ef IA_DATA30
14 MEM_MA CLK L2 VeV VAT SA_CK[2J* SA_DQ[30 M MA DATASTL
14 MEM_MA_CLK_H3 L AP19 } 5p~ck[3 SA DO[31] AW
MEM _MA C - 0l
14 MEM_MA_CLK_L3 = AN19Y A~ CK[3]*
X MEM MA DQS H4
SiATD[z)QSS[‘A[t‘]‘* MEM_MA DQS 14
13,14,15.16 DDR3_DRAMRST# <K—D2DRSGDRAMRST SM_DRAMRST* SA DM[4) AN29  MEM MA DA
EM _MA DATA32
. sA_DQ[2] [-AN2L EM_MA DATA33
cl98 = Sﬁfggg* gﬁ—gQ gi AP2 EM_MA DATA34
X_100p/50VINPO/4 -C3BI DOl AP3Q EM_MA DATA35
& SA_CS[6 SA_DQ[35] ARS8 EM MA DATA36
SA_CS[7]* SA_DQ[36
L AR27 EM_MA DATA37
= 22*88 g; AR29. El IA_DATA38
A boae) JFana EM_MA_DATA39
fitd oo pombin e
SA_DQS[8]* SA_DQS[5]*
h oy [ AwEL—VEM VA DM
4
410 ks ecc cepo] sa_polap) [AU30 R WA SATAe
>AN10 3 sp"Eccchil) SA_DQ[41] [0 EM MA DATAZ
ﬁ% SA_ECC_CB[2] SA_DQJ2) |-AMA2 EVVA DATAL
SA_ECC_CB[3] SADQI43] [-4 -0 EM MA DATAA
*<AKS ¥ sp"Ecc_cal) SA_DQ[44] [-AA0 — AT
igé& SA_ECC_CB[s5] SA_DQI45] |-aN EVTVA DATALS
SA_ECC_CB[6] SA_DQ[46
JAMIL Y sa"ecc_cB[] SA_DQ[47] A3 EN_WA_DATAAT
MEM MA DQS H6
siAbtgsS[([s?l MEM MA DOS L6 é
oy MEM_MA_DM6
AW3S EM MA DATA48
SA_DQI48 EM_MA_DATA49
SA_DQI49] [~ /a7 EM _MA DATAG0
SA_DQISON ™) (137 EM _MA DATA51
SA_DQIS1] = Vo EM _MA DATA52
SA_DQI52] =\ EM _MA DATAG3
Sﬁ—gg{gi AV36 EM_MA DATA54
A boios fauwa EM_MA_DATAS5
MEM MA DQS H7
siAbtgsS[%l ggggg MEM MA D%S 7 g
S ou MEM_MA_DM7
AT39 EM _MA DATAS6
SA_DQIS6] I~ Tag EM _MA DATA57
SA_DQI57] =\ EM _MA DATAGS
SA_DOISE ™) 39 EM_MA DATA59
SA_DQI59 EM_MA_DATAGO
DDR A SA_DQI60 EM_MA _DATA6L
— SADQIGI |7 pag EM_MA DATA62
SA_DQI62I |7 b EM_MA DATAG3
1 OF 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] ) ee——

15,16 MEM_MB_ADD[15..0] )

cPU1B
MEM _MB AU20 A MEM _MB DQS HO
=R Autg | SE-MAI0] S5.Dos(o]
i ] SB-MAL SB_DQS[O]* P Fo MEM_MB_DMO
SB_MA[2] SB_DMI0]
L MEM VB AUI7
[—vEev v avig | SB-MARI AD? EM_MB_DATA(
— VeV N 1o | SB-MA[ 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_DOI2I ) 5 EM_MB DATA:
—MEM VB AD ‘AT17 | SB-MALT] SB_DQ[3] r 7 EM_MB_DATA:
[/ —MEm VB AD av1g | SB-MAL] SB_DQII7) e EM_MB DATA!
% MEM _MB_ADDI0 _ay2s | SB-MAI9] SB_DOISI I Fe EM_MB_DATA
% MEM_MB Awie | SB-MA[L0] SB_DQISI I Fg EM_MB_DATA
" _MEM MB Awis | SB-MAILL] SB_DQl7
[ ViEv vB Awzg | SB-MAIL] MEM MB DQS H1
[ —™em VB AY12 gg—mﬁ ij} SSBBBESSS[EI MEM_MB_DOS L1
_ |
% MEM_MB 5 Avil SBMA[LS] S8 oul) JAHS MEM MB DM1
1516 MEMMBWEL Se_wes ] WY STRY R
AW AH7
15,16 MEM_MB_CAS_L MEM MB RAS [ a SB_CAS* SB_DQ[9] e EM_MB_DATAL0
15,16 MEM_MB_RAS_L AN sB_RASH SB_DQ[10] =) EM_MB_DATA
SB_DQ[11 T
1516 MEM_MB_BANKO - — gmig SB_BA[0] sB_DQI12] |-AGE EV VB BATA
AG4
15,16 MEM_MB_BANK1 MEMMB BANKZ SB_BA[1] SB_DQ[13] =777 EM_MB DATA
15,16 MEM_MB_BANK2 SB_BA[2] SB_DQ[14] = 7 EM_MB_DATAIS
SB_DQ[15
15 MEM_MB_CS_LO MEM_MB CS LO_AY27d op cjop SB_DQS[2] MEN S Das e
MEM _MB CS L1 aw29 3 MEM_MB DQS L2
15 MEM_MB CS_Li MEM ME GS L2 avoad SB-CSIL* SB_DOS[2]* MEM_MB_DM2
16 MEM_MB_CSIL2 - = SB_CS[2]* SB_DM[2]
16 MEM MB G&'L3 WEM _MB CS 13 av29 ¥ *
_MB_CS_| SB_CS|[3] sB_bope) AL EM MB DATA16
15 MEM_MB_CKEO %H— SB_CKE[0] sB_DQ[17] j-ANS N ME BAL
15 MEM_MB_CKE1 SB_CKE[1] SB_DQ[18 T 5
MEM _MB_CKE2 __AUg AR5 EM _MB DATALY
16 MEM_MB_CKE2 MEM_MB CKES avg | SB_CKE[2] SB_DQIL9] =\ e EM_MB_DATA:
16 MEM_MB_CKE3 SB_CKE[3] SB_DQ[20] =% EM_MB_DATAZL
SB_DQ[21] T D
15 MEM_MB_ODTO M e onT—Au2id 56 opTio) sB_DQ[22] [-ANT EM MR
15 MEM_MB_ODT1 MR ME ODT2 SB_ODT[1] SB_DQ[23 -
AV27.
16 MEM_MB_ODT2 MEM_MB_ODT3 _atipg | S5-OPTI2] MEM MB DQogf3
16 MEM_MB_ODT3 SB_ODT[3] SB_DQS[3] MEM_MB _DQS (3
SB_DQS[3J
b o AT MEM_MB_DM3
ATE EM_MB
SB_DQ[24
15 MEM_MB_CLK Ho y>——MEM MB CLK HOARIZ | o5 cipg sB_DQ[25] |-ARZ D
AR9
15 MEM_MB_CLK_LO SB_CKI0]* SB_DQ[26
15 MEM MB CLK H1 MEM _MB CLK HI1AT15 AMS8 EM_MB
SBCK[1] SB_DQ[27
MEM MB CLK L ANS EM_MB
15 MEM_MB_CLK_L1 MEM MB CLK T SB_CKI[1}* SB_DQ[28
ANLY AR6 EM_MB
16 MEM_MB_CLK_H2 SB_CK[2] SB_DQ[29 T
MEM _MB CLK L Al EM_MB |
16 MEM_MB_CLK L2 MEM MB CLK H SB_CK[2]* SB_DQ[30] EM_MB_DATASL
16 MEM_MB_CLK_H3 AR19 Y 55~k (3] SB_DQ[31) A2 -
MEM_MB CLK L o o
16 MEM_MB_CLK_L3 SB_CKI3J* MEM _MB DQS H4
SB_DQS[4] MEM_MB DQS L4
SB_DQS[4] MEM_MB_DM4
SB_CS[4]* SB_DM[4]
SB_CS[5]*
X AND: EM_MB DATA32
SB_cs[el* SB_DQIS2] ™)\ p) EM _MB DATA33
SB_CS[7]* SB_DQI33] I~ poe EM_MB DATA34
SB_DQI34] ¥~ Ros EM_MB_DATA35
SB_DQI3S] 710 EM_MB_DATA36
SB_DQI36] 555 EM_MB_DATA37
SS*BS g; AP25 EM_MB DATA38
S8 DO[39] JAT2E EM_MB_DATA39
MEM MB DQS H5
e e ] T e
i = ouid MEM_MB_DM5
AT32 EM_MB DATA40
YAR12 ¥ 55 £cc_cB(o] SB_DQJ40] [~\2¢ EM MB DATAd
YA sp"eCc_CB[1] SB_DQ[41] = L~ EM_MB_DATA4
XaNIS 3 specc_capz) SB_DQ[42] A2 EM_MB_DATAZ
haffmeccen)  seMpRT s o0
. AR3L EM_MB_DATA45
ANI2 4 sp7Ecc_caps] SB_DQI4S] [~ 2% —NiEM MB DATA46
ﬁ% SB_ECC_CBJ[6] SB_DQ[46] [+ EM_MB_DATA47
SB_ECC_CB[7] SB_DQ[47 -
MEM _MB DQS H6
sSBBb%?sS[t[s?l MEM _MB DQS L6 g
= oud MEM_MB_DM6
EM_MB
se_polas) RS — T
sB_DQ[49] |-AT3% EM_MB
sB_pQ[so] |45 EMME
sB_pQ[s1] |4E38 EM VB
sB_DQ[52] [AE32 ENMME
SB_DQI53] AT ENMME
sB_DQ[s4] |45 EM VB
SB_DQ[55
MEM_MB
SB_DQSI[7] MEM ME
SB_DQS[7]* MEM MB
SB_DM([7]
EM_MB
s2 oo L
- EM_MB
sB_DQ[58] 413 ENMME
sB_DQ[59] |AAL EM VB
DDR B sB_DQJ60] -4 ENMME
_ SB_DQ[61 ENMME
$8_DQ[62] [-Alia—FEr e
2 OF 12 SB_Dole:

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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cPUIC
CPU1D
28 EXP_ARXP O »»—o— = <= 9 {peg Rpyjo] PEG_TX[0] |F-GL———————————————EXP_A_TXP_0 28
D9 peg TR0 PEG_TX[0]* [PRI———————————%EXP_A_TXN 0 28 FDI_FSYNCO vepio us FDI_TX0
_| _ F
PEG_RXI[1] PEG_TX[1] FEL————————————EXP_A_TXP_1 28 21 FDI_FSYNCO gsm% FDI_FSYNC[O] FOI_TX[0] [ 18 O TX0F DITX0 21
PEG_RXL]* PEG_TX[LJ* [PEE———————————————SSEXP A TXN 1 28 21 FDI_LSYNCO FDI_LSYNC[0] FDI_TX[0]* PL3 . DI_TX0# 21
'es <
el e (AR DISPLAY -l be oo g0, 2
PEG_RX[2]* PEG_TX[2]* EXP A TN 2 28 FOLTX[]* P2 DI TX Dl 2
PEG_RX[3] PEG_TX[3] S EXPATXP 828 LINK FOITX[2) |9 FOT TR bLIx2 2
PEG_RX(3] PEG_TX(3] DH—: EXPATXN 3 28 FDITX[2]* Poe FDITX DlLmx2e 21
ST i Y e S = 21 FDI_FSYNC1 FDI_PSYNCL i bwz FDI TX3# DI_TX3# 21
_A_RXN_: PEG_RX[4] PEG_TX[4] _A_TXN_: | g EOI TSYNCT FDI_FSYNC[1] FDI_TX[3] I
28 EXP ARXP 5 S5 B4 prg Ry PEG.TX[5] [FHA————————S%XP_A TXP 528 21 FDI_LSYNC1 FDI_LSYNC[1] w Fol TX4
28 EXP_A_RXN 5 o5——————C4d peG R[5} PEG_TX[5]* PH3——————————— SSEXP_A_TXN_5 28 FOI_TX[4] [ A2 EOrTYAT DI_TX4 21
—  C3| I *
28 EXP_A_RXP_6 PEG_RX[6] PEG_TX[6] EXPZA_TXP_6 28 FDI_TX[4]* P orT3e DI_TX4# 21
28 EXP_A RXN_6 >>——— D30 peg Ry(e) PEG TX[p]* PEL————————————SPEXP_A TXN_6 28 FDI_TX[5] [B8 FOrTaT DI_TX5 21
- p2f e 0 <
2 EXP A RXN 7 o A S EXP A TN 7 26 e 7 — T DITXE 21
R To * el o — -
_A_RXN_ PEG_RX[7] L PEG_IX[7] QEXP_A_TXN_ EDIINT FDI_TX[6] [2 FOITXeF i
28 EXP_ARXP 8 S>———— F1] peGgTRx(s) o PEG.TX[8] [3———————————— SPEXP A TXP_8 28 21 FDI_INT D>———AC2 | py NT FDLTX[6]" PLa BT DI_TX6# 21
28 EXP_A_RXN 8 o>————— Fld peGRX[8] PEG_TX[8]* PK4———————————— SSEXP_A_TXN_8 28 FOL_TX[7] [8 FOrTOE DI_TX7 21
- G3f fHg 000 <
28 EXP_A_RXP_9 PEG_RX[9] PEG.TX[9] EXP_A_TXP_9 28 40F 12 FDLTX[7]* DI_TX7# 21
28 EXP_ARXN9 S>——— G2 pEg Rx[gJ PEG_TX[9]* Pl——————————— SSEXP_A_TXN_9 28
- Gi e <
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}* PLa———————————————55EXP_A_TXN_10 28
28 EXP_A_RXP_11 oo———— I8 | peGRY([11] PEG_TX[11] [FM4—————— B3EXP A TXP 1128
28 EXP_A RXN_11 55— 029 pEG RX([11]* PEG TX[11 pMd—— BEXP A TXN_11 28
- nf ke <
28 EXP_A_RXP_12 PEG_RX[12] PEG_TX[12] EXP_A_TXP_12 28
28 EXP_ARXN 12 55— Kld peg Rx[12)* PEG_TX[12] PrL————————— EXP_A TXN_12 28
- 12 'ne <
28 EXP_A_RXP_13 PEG_RX([13] PEG_TX[13] EXP_A_TXP_13 28
28 EXP_A_RXN_13 —ls3c PEG_RX[13]* PEG_TX[13]* oﬂi— EXP_A_TXN_13 28
28 EXP_A_RXP_14 PEG_RX[14] PEG_TX[14] EXP_A_TXP_14 28
28 EXP_A RXN_ 14 5> P4q peg Ry[14] PEG_TX[14) P8 SSEXP A TXN_14 28
- 7131 '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
DMI_RX0 _Rj L1 DMI_TX0
19 DMI_RX0 BT RXO7 | DMI_RX[0] om_TX[0] L B o DMI_TX0 19
19 DMI_RX0# BMIRXT L] DMI_RX(0]" omi_TX[o]* P o DMI_TXO0# 19
19 DMI_RX1 DM R A LT | DMI_RX[1] omi_tx(1] [N TR DMI_TX1 19
19 DMI_RX1# DM RX2 (7 DMIRX[1]* - DMI_TX[1]* Py ¢ DM TX DMI_TX1# 19
19 DMI_RX2 BV X7 | DMIZRX[2] = DMI_TX[2] [ 7 e DMI_TX2 19
19 DMI_RX2# DM RXs pad] DMI_RX[2]" 2 omi_TX[2)* PEL BHRe DMI_TX2# 19
19 DMI_RX3 BT RX37 \aa—| DMI_RX[3] owil_Tx[3] |82 e DMI_TX3 19
19 DMI_RX3# DMI_RX[3]* DMITX[3]* DMI-TX8# 19
Y A Y o N
PEG_ICOMPI |-RLL GRCOMP_R25§ ,49.9/4/1 I
PEG_ICOMPO :
PEG_RCOMPO
PEG_RBIAS [-Al1— Shelne I
| |
| R254 !
3 OF 12 I 750/4/1 :
|
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Processor C-State Power Specifications

BEB

VCC_DDR

VDDQ_01
VDDQ_02
VDDQ_03

VDDQ_07
VDDQ_08

VDDQ_12
VDDQ_13

VDDQ_17
voog 18 CPU

VPPQI9 pOWER
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 10w 10/15 W 8 W 8 W
Notes:

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

2. Standard/Basic SKU:

s.

3. Applies to Low Power SKU and Intel® Xeon®™ Processar L5518,

Processor Core Active and Idle Mode DC Voltage and Current Specifications

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, eoor

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 _

o respect 0 Vog 0.3 1.98 v
Graphics voltage with respect _

Vaxe £ Vas 0.3 TED v

Tstorace | Storage temperature -40 as sC
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|
|
O
AlS vss vss [-ABSS 8 waz | I R324, 04 ! oMM VREFAl _ apa
228 \SS vas [aes N Ve vas [P I 561 vReroa s Ra5J0G T OMWVREFEaG3 | S5l vrerog
A3 s vss [HAE G161 55 vss [Was | o ! | .
AST yss vss [-Aed G19 | 3 ves [ | _ _close to pim_ | |
ABS xgg xgg :10 S 5 ¥§s coc TP N‘(/:STFS: WE;Q : NOTE:R293,R299 STUFFED, IF DDR3 DIMM VREFDQ OPTION 2 UNSTUFFED. : a2 | povo
ABL vss vss [-ABZ G281 vs vss |8 | *AD2 psvp
3t vss vss [AR30 Ga vss vss | xAE2{ psyp
B36 | Voo ves [fats Ga7 | Vs | FOLLOW DDR3 DIMM VREFDQ Platform Design | Jaim] Rev °
ABT | /55 vss [-ATL4 G4 ys5 I Guide Change Option 3 !
ABZE vss vss [-ATIE G0 vss | |
840 | VoS ves [arza wojvee (| TTTTTTTTTTTT T T TTTTTTTT
B6 | yss vss [FAIZL HI3 | yss
ABB VSs VSs \T30 H16 VSs
=k V2 P ey 4
W fved Ves [at ITTH Vel = 131417 VREF DQ A K—REEDQA
AEE vss vss lTJB :4 vss 748
AEL] VS Vs [rauas Ha0 ] VS «wmEzoos § X
e V2 ves fau ] VSS rer nEEpe s NC/SPARE
cat] VS ves [ i Ve s:xggn;@; 12 OF 12
G Vss Vss 8 12 vss RSVD | -
ol B e ok i i
s ] V53 veS v Bl vss e Platform Design Guide DDR3 DIMM VREFDQ
i v e i Change Summar
ﬁh vss vss g; 335 VSs RSVD ! g i v o )
el Va2 fax | V53 Ve Option 1: Fixed DIMM VREFDQ Divider (Default Stuffing) — No
2201 1S3 ves e 7 uss Rsvo Change
221 /s vss B 194 yss RSVD [-AM25& . . -
424 vss ves 2 i vss RSO % - Fixed voltage resistor divider placed on motherboard between channel
28 vss vss [-£18 K18 vss RSVD A DIMMO and B DIMM1 connectors
g vss vss & o] VSS . ) .
yeers N vss e on | VSS RSVD A - Currently documented in latest platform design guide
\J40 C29 K28 -
T v ves g2 T v RsvD [H2x Option 2: Programmable DIMM VREFDQ on motherboard — New c
T fvee ves [ca | (22 Rovp [ Requirement
KIZ ] s vss |5 K40 1 ss RSVD L. ;
AK3L vss vss Dig Ka vss RSV % - Programmable divider placed next to option 1 on motherboard
AKS D1 L1 P .
aa | V53 ves fois b Vs3 b R184, 04 I - Digital potentiometer & op amp on motherboard, controlled by Ibex
AL13 xgg xgg D: 124 xgg ” Peak SMBUS
ALLS | yss vss [H028 1271 s Rsvojﬁz . . . . .
A ves vss o2 124 vss T - Details will be added in next release of platform design guide
A | VSS vss (o3 ] vss Rl é% Option 3: Processor Generated DIMM VREFDQ — New Requirement
AL D4 14 . . - -
A VS3 Vs [oaa et VSs ™3 - Intel investigating future processor VREFDQ generation to replace
was Ve ves [s w1a ] Vs Asvo options 1 and 2. ]
VSSs VSS VSS RSVD .
aunin | V53 ves [ upa | VsS Rev < Route processor signal balls AF3 and AG3 to DIMM connectors
M E19 M26 . . . . .
as | V3 ves [E2L uza ] U3 feve - Details will' be added in next release of platform design guide
w20 | USS ves £ 35 | V53
N2 vss vss £ M3EH yss —
vss Vss vss RSVD_NCTF [FAY35 e DIMM_VREFIA] | wpgaje” 7o "
2DPC DDR3 e e
Vss Vss Vss RSVD_NCTF Footprint
Tk B 15 S RS DIMM VREFDQ
A';is vss vss gg "‘;‘0 vss RSVD_NCTF [FAW3& = SMBUS veesm
VSS VSS VSS RSVD_NCTF M
ear Ve Tl e Requirements b
P20 ves Vs £23 12 ves RSVD_NCTF : J— No Blulf -5 ChannglA 8
Ao vss vss [-£25. 128 vss “Dale” Processor/Platform Details IBEX PEAK
e VSS VSS [£2 Tan] VSS RSVD_NCTF [-A4— ChannekA,
ap2a| V3% VSS Feas HVss  RsvoNeTr X = Processors don't have DIMM VREFDQ VREFDQ I
st V22 w12 capabilty ider
51 Vas ap = 1Ha, 0AuF
L !
- Platforms will use VREFDQ generated SMBUS <
10 OF 12 GND from fixed motherboard voltage divider FTw—
= = - 11 OF 12 “Fiald™ il rcul
Field” Processor/Platform Details ngfm it veon LALSY DIMM_VREFTE]
- Processors will generate and drive a0 eser
VREFDQ and override fixed motherboard - 00 Channel-8
vloge e mant tow| T e ]
T mm XN
'tbe fully enabled until a e b i c"hgmﬂ;;a WA TL, [ ]
= Feature won
RT_|00 % | s Pin1 DIMM 0
future release of MRC. ATl e e D & J_ DA z
3 (0@ | 5% [ Mo om0 < 0AuF
- Gurrent design will use fixed G N S I
motherboard voltage dividers — = £
* 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 VREFDQ 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

22uF/6.3V/X5R/0805

22uF/6.3V/X5R/0805

22uF/6.3V/X5R/0805

22uF/6.3VIX5R/0805  22uF/6.3V/X5R/0805

22uF/6.3V/X5R/0805  22uF/6.3V/X5R/0805  22uF/6.3V/X5R/0805

22UF/6.3VIX5R/0805

22uF/6.3V/X5R/0805

22uF/6.3V/X5R/0805 22uF/6.3V/X5R/0805

22uF/6.3V/X5R/0805 22uF/6.3V/X5R/0805

22uF/6.3VIX5R/0805

I‘ ClGEI' C13OI' C144‘!' C131

22uF/6.3VIX5R/0805

PLACE ALL 0805 CAPS INSIDE CPU SOCKET CAVITY

vcel 8

C541

1uF/6.3VIX5R/4

+1.5V_DDR3-Decoupling

VCC_DDR
[o)
c162 = = crr
22uF/6.3V/X5R/0805 22UF/6.3VIX5R/0805

CPU SOCKET CAVITY CAPS

+CPU_GFX Decoupling

CPU SOCKET CAVITY CAPS

GPU_CORE
o
|
|
: C540 C179 C178 C180
! N N N N
loF: =& oF: o= 5
I S > S &
! < S < S
| 4 X
o] o o] @
| 2 2 2 2
S S S S
| =] =1 =] =1
o =1 o o
| @ @ @ @
=
|
|

+CPU_VTT Decoupling

CPU_VTT
o
| |
| |
: C143 C135 C182 C184 C185 C129 C174 C152 Cj‘.ZS
| N N N N N N N N >~
[ - 4L P L P LP L P 4L P2 L LP 4|
T I TI T3 TI T I T I TI T N
| I o o I o o o 4 S
w w W w w w w @ hy
! s s s S s s s s 2
| X 4 X X X X X X 4
EEa/) SEERERE L
S S =] S S S S S
I 153 ] 2 53 2 @ @ @ &
- 2 _ _ | o | o 41 o | o o _|_o_1 o | g9
& o & o & o a & 8
&
CPU SOCKET CAVITY CAPS
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Ve PDR VCC3 VIT_DDR
7,14 MEM_MA_DATA[63..0] <) MEM A DATAIS.0 VE)T,DDR
doidooaddad N VEC3 c7iyp odwievivia
dddniddand IYYAYIES SIS
AYHIYEEINLRYIYNYSYSEIIY
DIMM1 =
MEM MA DATA 8886806885806088200888088888 & EE =5FSuify EM_MA ADD
VEM MA DATA Z Do >555555555555555555555 g 55 0RouYLY Ao igi ENTVAADD / MEM_MA_ADD[15.0] 7,14
MEM_MA DATA. DQ1 2 L ECEEEE A1
o & 51 _MEM MA_ADD
MEM_MA_DATA3 10 gQg > gﬁ% ﬁg 180 _MEM_MA_ADD
MEM _MA DATA4 122 DgA g A |F5e__MEMMA“ADD. ca | | cas
MEI A DATAS5 123 pos A5 58 El A_ADD:! - -
MEM_MATDATAG 128 | D22 A [[1za MEM MA_ADD
MEW WA DATA7 129 | 598 A6 56 _MEM_MA ADD? 0.1uf/16V/Y5V/4 4.7Uf/10VIXSR/8
MEM MA DATAS 12 | PQ 177 _MEM _MA ADD!
MEM_MA DATA9 13| DQ8 A8 [77- " MEM_MA_ADD
MEM._MA DATAL0 18 | PQ° A9 "o ™ MEM_MA _ADD
MEM MA DATAL1 19 | PQ10 ALO/AP =-c™MEM MA_ADD.
MEM MA DATAla31 | DQIL ALl o MEM MA ADD
MEM_MA DATA1330 ng ﬁig 106 _MEM_MA_ADD
MEM_MA_DATAT4 37 172 MEM_MA_ADD
MEM _MA DATA153g BQig ﬁig 171 _MEM MA ADD15
MEM_MA _DATAL6 2 Dgls
MEM_MA_DATA17
DQ17 cBo 32—
MEM_MA DATA18 0
MEM_MA DATALS 28 3813 Cop |45 % 141516 SMBCLK_DDR Y—>MBCLK DOR RS9 .\, 33R0402 K SMBCLK  17,18,23,28,30,50
MEM_MA_DATA 15, | ,18,23,28,30,
DQ20 cB3 46—
MEM MADATAZ141 | D820 Cea |58 14,1516 SMBDATA DDR p—SMBDATA DOR RE7, \ \33R0402  SMBDATA 17,18,23,28,30,50
MEM MA DATAZAz5 | P35 cBs [H59¢
MEM WA DATAZ347.| b 355 cB6 |64
MEM MA DAIAZLZ0 | piyos ce7 [Hl85-x
MEM_MA DATA25 31 -
DQ25
mg 2 32 2 336 DQ26 DQSO é E ﬁ MEM_MA_DQS_HO 7,14
MEM _MA DATA284g | 2Q27 DQSO# (=2 EM VA MEM_MA_DQS_LO 7,14
MEM_MA_DATA295q | PQ28 DQs1 [=2 EM VA MEM_MA_DQS_H1 7,14
el e s S
Place close to DIMM1 MEN WA DATAS 565 & 4 posad |24 EM VA MEMMA DOS L2 7,14
VCC_DDR MEM MA DATAZS oy | DQ32 OS2 A en MEM_MA_DQS_H3 7,14 -
IS} MEM MA DATASZ 12| DQ33 DQS3# 22 F MEM_MA_DQS_L3 7,14
g 287 1 D34 DQS4 MEM_MA_DQS_H4 7,14
L cu2 4 CIuB3Y0402RH MEM MA DATA saa 033 bo8as |47 EM A m%mm{gifh“s i
' DQ36 DQS5 _MA_DQS_H5 7,
4__Clae , Cl6.3Y0402-RH | MEM_MA DATA Doa pQoSer |92 ERMA MEM_MA_DQS_L5 7,14
C160 C16.3Y0402-RH WEN A DA :3Q DQ38 e A MEM_MA_DQS_H6 7,14 ®
— . : I MEN VA DATAZE A DQ39 DQSe# [H02—ENA MEM_MA_DOS L6 7,14 &
DQ40 DQS7 EM_MA DQS_H7 7,14 z
ci83 C1u6.3Y0402-RH MEM_MA DATA41 91 111 EM MA
|—C1ub3Y0402RH o MEMIMA_DQS_L7 7,14
! ] e gz o Seis S s
i DDR3 = : :
2 &3
MEM MA DATA e DMO/DQSO MEM_MA_DMO < MEM_MA_DMO 7,14 | =
MEM MA DATA4p1g | D946 NC/DQSo# MEM. MA_DM1
ME| A _DATA48 g | DQ47 DM1/DQs10 (134 = MR DML K MEM_MA DM1 7,14 { j!
B DQ48 NC/DQS10# 355 1
Place close to DIMML with DIMM2 ME_ A DATAZ0 | Dode DABIO55s MEM MA DM2 (¢ yiew va owd 7,14 -
405 | pogg NC/DQS11# [-H44- =
VEG,PoR S ﬁg;“? DO51 DM3/DQS12 B2 —=MEMMA DMS ¢ mEm_mA_DM3 7,14 = i
C130 | Clu6.3Y0402-RH mg 2 )/: 2?19 8825 g‘ﬁfl’gqséﬁ X MEM_MA_DM4 ) MEM_MA_ DM 714 =X 4l
|F2s MEM UA D K _MA | . e g
g 5924 1 b 54 NC/DQS13# [-204-x Bl
4 Cla 4 CIUB3Y0402RH | MEV MA DR ﬁgq@zog oo DOMBIDOS s 2127~ MEM MA DMS ¢y wa DS 7,14 _ I : 8
¢—Cll g CIU63Y0M02RH o R 3825 B‘ﬁg‘?géé‘{: [ 221 MEM MA DME_2 (¢ \em mA_DMS 7,14 = 8' o
' 24141 0058 NC/DQS15# [222-x = - 3
C165 | Clu6.3Y0402-RH | MEV_WMA_ DA 22@9]75 bos DAIOSS e |20 MEM MA DM (¢ fyen wia o7 7,14 5 a
L MEM MA DATAG RS- | DQ60 NC/DQS16# [-231-x — £
MEM MA DATA6aas| DQ61 DM8/DQS17 |8t ————————————]) =~ G
VEM MA DATAG3a | DQ62 NC/DQS17# 82 & £
DQ63 opTo |95 EM MA ODTO ¢ \1em_MA_ODTO 7 + £
2 7 El A ODT1 > A E
vss oDT1 MEM_MA_ODT4. 7. -
5 50 EM_MA CKEO = w
5 vss ckeo [0 M CKE S MEM MA CKEO 7 = g
VCC_DDR 75 vss CKEL 82 VA CS <G MEM MA CKEL 7 =
T4 vss csor (12 N MA o T —<SMEM MACS 10 7 e
VREF_CA A R228 1K/19%/4 17| VSS CSL# [ EM_MA BANKO o0 MEM_MA_CS L1 7
1 vss BA0 [ M A BANK—SS MEM_MA _BANKO 7,14 w
_!_ 20 vss BA1 (12 e A BN <G MEM_MA BANK1 7,14 Ny A =
C126T R227 23 vss BA2 K MEM_MA_BANK2 7,14 -
T VsS
g 1K/1%/4 29 MEM _MA WE L =
3 35 MEM_MA CAS L LMARAS LT, X_150R/2 =
= 2 = vSS CASH DDR3_DRAMRSTE “WMEM_WA_CAS'L 7.14 =
- & = fg VsS RESET# [168  DDR3-DRAMRST# 7,14,15,16 =
S VsS £
& 44 184 El A CLK HO .
y VsS CcKo ' MEM_MA_CLK_HO 7 w
B VCC_DDR 4z vss cros (188 K L2 S MEM_MA CLK_LO 7. -
b B0 vss cKiNu) (53 VA Crk <O MEM _MA CLK H1'7 +
B3 vss CKI1#(NU) X MEM_MA_CLK_L1 7 E
vsS
891 vss VREFDQ |-+ e VREF_DQ_A( 11,1417
c249 7 8 VREE CAA ’ VREF_CAA 14 z
0.1u/16V/Y/4 1K/1%14 X_2.2u/6 95 xgg VREZE‘C 118 SMBCLK DDR _CAH &
[ 23 SVBDATA DDR
T o SMBDATA DDR
== L == 204 | VSS LA c133 = C269
= L MICRO-STAR INT'L CO.,LTD
Ndddoddndadddaddd ddrdddadnidd ddrdeddaalidal e DDRII-240P_GREEN-RH = = o
EEEEERDREEEEREEERREREEEREERERRERERREISE
== DIMM1(CHANNEL-A) MS-7619-V20-20110715-A
ADDRESS = 0:0 [SAl - SAO] Size Document Description Rev
= Custom Channel ADDR 111 DIMM 1 Vio
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3 2 1

4
VCC_DDR
X VCC3 VTT_DDR VTT_DDR
7,13 MEM_MA_DATA[63..0] <% MEV MA DATAGS.0
Jdeldoddd ol =< —
DIMMZEﬁ’EE& 3NN E89939Y quqqqgg
[a)ajajalajaYalajaNalajalajalalafalalaNalala) o FE ZESQodNms
N__MEM MA a z
NE Agﬁﬁo 3lpgo $9855885589588859898888 § 55 mlg'ﬁiﬁﬂﬁ'ﬁ Ao [HL& EM_MA_ADDO e MEM_MA_ADD[15..0] 7,13
N EETST v 8 SR CEEEE ap [R81MEM VA ADD T o
N~ MEM MA DATAS 19| D92 > 582 a2 |81 A cs8 c29
N__MEM _MA DATA4 15, | PQ3 Z%Z A | 180_MEM _MA_ADD 4L L
NZ_MEM _MA DATAS 153 | D94 z Ag (52 MEM MA ADDY
boe EM_MA_ADD 0.1uf16V/Y5VI4 4.7uf/10VIX5RI8
N MEM_MA DATAG123 As [
N__MEM MA DATA7129 | PR6 A [-BMEM MAADDS
N__MEM_MA DATA8 37| PQ7 A7 ;57 E 2 ﬁgg
N"MEM MA DATA9 13 | Q8 A8 717 MEM MA _ADD!
N_MEM MA DATA1015 | P9 A9 170 _MEM _MA ADDIO
N_MEM MA DATA111g.| Q10 AL0/AP M MA ADD
N MEM_MA DATA123; | DR ALl —55—1 M MAADD
N__MEM MA DATAI33, | PR12 AL2 ENA L
N_MEM MA DATAI437 | D13 AL [H196MEM MA ADD
N__MEM_MA DATAlg3g | PQ14 A4 [HH2—re A e
N MEM _MA DATAL6 21 ggig Al5 L
N__VMEM MA DATAL7 27
N__MEM_MA DATA18,7 | PQ17 cBo F32—x
N_MEM MA DATA19 25 | PQ18 ce1 42—
N__MEM_MA DATA2Q49 | PQ19 cB2 45—
N__MEM_MA DATA2%47 | PQ20 cB3 [
N__VEM MA DATA2244 | DQ21 cBa H88x
N__MEM _MA DATA23 47 | DR%2 cBs (189
N MEM MA DATA2439 | D923 cB6 84
N_VEM MA DATAZ5 3 | DR24 cB7 [H85x
N__MEM MA DATAZ6 35 | 2925 ; EM MA D
N_MEM_MA DATA27 pOge DQSO EMVATD MEM_MA_DQS_HO 7,13
N__MEM MA DATAZ849 | D927 pQSo# [-5 = MEM_MA_DQS_LO 7,13
N MEM MA DATA29 50 | D928 Dos1 18 EM_MA D MEM_MA_DQS_H1 7.13
N_MEM MA DATA3Gs5 | PQ29 DQS1# [42 EM WA D MEM_MA_DQS_L1 7,13
N__VEM MA DATA3%5q | DQ30 DQs2 (25 EM_ VA D MEM_MA_DQS_H2 7,13
N VEM MA DATA325; | D31 DQS2# [24 Ll MEM_MA_DQS_L2 7.13
N__VMEM MA DATA33g) gggg DQs3 |4 s MEM_MA_DQS_H3 713
N_MEM MA DATA3457 DQS3# D MEM_MA_DQS_L
N\ —WEv A DATASE ag | DQ34 oo | &5 EM_NA_D MEN MA DOt Y13
N MEM MA DATA3G0q | D35 DpQSar |84 El il MEM_MA_DQS L4 7,13
N_MEM MA DATA3pq; | PR36 DQss -4 EM W D MEM_MA_DQS_H5 7,13
N__MEM _MA DATA3&0g | P37 DQSs# 23 EM_VA D MEM_MA_DQS_L5 7,13
N MEM MA DATAZ05 | DQ38 DQs6 102 EM_MA D MEM_MA_DQS_H6 7.13
N_VEM MA DATA40qg Bgig DQS6 (112 E ‘; = MEM_MA_DQS_L6 7,13
N_MEM MA DATA4 DQS7 - MEM_MA_DQS_H
N VEN WA BATATE o] DQa1 oadrs [ — JEMPANGS L7 735
N ME! A DATA43 g7 | PQ42 DOs8 |F43—x - e '
N_MEM MA DATA4%0g ggﬁ DQS8# [42—X
N_MEM MA DATA4%19
N MEM MA DATAdG1o | D45 DMO/DQS |28 MEM.MA DMO (e A DMo 713
N_MEM MA DATAZ1g | DQ46 NC/DQS9# MEM MA DM1
N__MEM MA DATA48g9 | P47 pm1/Dos10 4 —~MEM MA DML ¢ vEM_MA_DMI 7,13
N_MEM MA DATA49qg | DQ48 NC/DQS10# [FH335¢ |\ 0 4 ooy
N__MEM_MA DATA5QG 05 | PQ49 DM2/DQs11 |43 A DV L MEM_MA_DM2 7,13
[\_MEM MA DATASH0g | D350 NCIDOS1L# [ iy yia D
N__MEM _MA DATA5215 | P51 DM3/DQs12 [-L52— =M MA DM ( MEM.MA_DM3 7,13
N_MEM MA DATA531g | DQ52 NCIDOSL2# 83X ey yin pua
N__MEM_MA DATAS54p4 | PR53 DM4/DQs13 |F203—MEVL A DVL L MEM_MA DM4 7,13
N__MEM _MA DATASp5 | D54 NC/DQS13# [F204¢ |\ s
N_MEM MA DATA5G0g | P58 DM5/DQs14 [F212—MEVMA DVB £ MEM_MA DMS5 7,13
N_VMEM MA DATA54qg | D956 NCiDOS14# 238X ey a pue
N__MEM MA DATA5814 | P57 pme/DQs1s 221 —MEM MA DV ¢ vem_mA_DM6 7,13
N_MEM MA DATA5915 | DQ58 NC/IDQSI5# [222- v oo
N__MEM_MA DATA6G,7 | PR30 DM7/DQs16 |F230— = MR DL LC MEM.MA_DM7 7,13
N_MEM_MA DATAG6bog ggg‘z NC/DQS16# 231
N\_MEM_MA DATA6233 pM8/DQs17 [l — i
N\__MEM _MA DATA634 gggg NC/DQS17# (162
5 opTo [HL% i  MEM_MA_ODT2. 7
2 vss obT1 £ X MEM_MA_ODT3 7
2 vss CKEO ?gq E ﬁ  MEM_MA_CKE2 7
- vss CKEL v MEM_MA_CKE3 7
vss Ccsoy |3 VEY X MEM_MA_CS_L2 7 SMBCLK DDR
14 | yes e 7 EM_MA P MEM MA—Ca =——=—=————< SMBCLK_DDR 13,1516
;o vss BA0 [ 13 E ﬁ X MEM_MQ—BANIR% 77 13 - SMBDATA_DDR 13,15,16
20 vss BAL 130 —TEN VA S MEM_MA_BANKL 7,13 - -
6 ¥2§ BA2 K MEM_MAZBANK2 7,13
29
5 Xii WE# MEM_MA_WE_L 7,13
RASH MEM_MA_RAS L'7,18
a2 vss CAS# MEM_MA_CAS'L 7,13
a1 ﬁg RESET# DDR3_DRAMRST# 7,13,15,16
44
vaa 184 EM MA CLK H2
7 ) e MA Gk eSS MEM_MA_CLK H2/7
80 ﬁg CKo# —1-55—61 EM MA CLK T3 —<SSMEM_MA _CLK 127
a2 CKL(NU) = X MEM_MA_CLK_H3 7
6 ¥2§ CK1#(NU) -84 EM _MA CLK L3 KMEM_MA_CLK_L3 7
89
1 VREF DQ A
22| yos VREFDO |67 __VREF CA A - R VReE DA 1isyr
ves FCA 17113 SMBCLK DDR VREF CA A 13
13’; VSS A |23 SMBDATA DDR
104 \\ggmwwmmwmmwwmwwmmwmmwwm 88§1 c127 & c278
DONNNVNNNNNNNN G 0 VCC3 T
DDDNDDDDNNDDNDNDNDDNDDNDNDNDNNNDNNDNVNVYNHUW 0.1u/16V/Y/4 0.1u/16V/Y/4
S5355333553535335355353535355335353555535355353535>5>5535>2322 : N = y
= 1 MICRO-STAR INT'L CO.,LTD
FEEEEEEREEEEEEEEEEEEEEREERE R R RT DDRINl-240P_ORANGE-RH = =
& SHYIYYIINILLE M2 (CHANNEL -A) MS-7619-V20-20110715-A
ADDRESS = 0:1 [SA1:SAO Size Document Description Rev
L ] Custom Channel ADDR 111 DIMM 2 V1o
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VCC_DDR VCC3 VTT_DDR
[} VTT_DDR
8,16 MEMiMBiDATA[GS..0K<>H N
deddaoddal <
EEREREEERERERRREEEEER —
DIMM3
[ajajajajaYaYajajalajajajajalajalalaNalala)a) o FE ZESOoA ;s
e =Dk W ww
N 3 bqo $999999555555508280988888 § 55 BQpuum ao |18 MEM MBAD Jpmme({ MEM_MB_ADDI[15..0] 8,16
N _MEM_MB DATA 9 Bgé g g g'g FEddd 2; :;T MEM_MB
N HEV Vs DATAT 135 D22 th A3 (B0 — i is L L
[N_MEM MBIDATAS 103 | D94 = A MEM VB
N mém mg ;/; 2- 12 Dgs ﬁg 17 MEM _MB 0.1uf/16V/Y5V/i4 4.7uf/10V/X5R/8
N\ 129 MEM MB
N MEM_MB DATA8 12 ggg 2; i$7 MEM_MB
N_MEM_MB _DATA!
N~ VEN WE DATALS o] P90 £9 85 MEM B
N_MEM MB DATA11L g | D910 ALO/AP e ™ MEM MB
N MEM MB DATAL2 131 ng 2}; 174 __MEM _MB
N_MEM MB_DATA
NHienup DaTals 37 18812 AL 38—V e —
N_MEM _MB_DATAIL5
N_MEM MB DATA 138 3812 A [ WEM MB L
N_MEM MB DATAL7 2
N MEM MB DATAL8 o7 | PQL7 cBo (32—
N_MEM MB DATAL9 g | DQ18 cB1 (40—
N_MEM_MB_DATA20 149 | PQ19 cB2 48—
N_MEM MB DATAL 141 | DQ20 ce3 45
N MEM MB_DATA22 45 | PQ21 CcB4 [—188
N_VMEM MB DATA23 17| D922 ces (188
N_MEM MB DATA24 _ag]| DQ23 cB6 [154-x
N__MEM MB DATA25 31 ngg ce7 (65
;%ME 3ﬁ 2;3 23 DQ26 DQSO (— Em mg 3LO§ 4—<g MEM_MB_DQS_HO 8,16
N_MEM MB DATAZ8 149 | DQ27 DQS0# -8 EYRICRSRERT MEM_MB_DQS_LO 8,16
N_MEM _MB DATA20 150 | DR28 DQS1 [ EN VB D—Q—S TS QMEM_MB_DQS_H1 8,16
N —VEN VB DATAST o] DQ29 DQS1# e DLOS o SMEM MBDQS L1 816
N R R oges) [ AT el o o3 oo
[\__MEM _MB |
Place close to DIMM3 WEW VB %%gg_ Q32 Doss 24 e 302 HS RS MEM MB_DQS H3 8.16
N_MEM MB DATA34 g7 | DQ33 DQS3# 23 N ME DOS B MEM_MB_DQS_L3 8,16
N_MEM MB DATA35 _gg | DQ34 DQS4 SRR MEM_MB_DQS_H4 8,16
VCC_DDR N_MEM_MB DATA36 200 | PR32 DQS4# _&4—% B DLS iS5 QMEM_MB_DQS_L4 8,16
9 MEM MB DATAS7 01| D938 DQS5 [ EMME DLQS e S MEM_MB_DQS_HS 8,16
C187 ,, C1u6.3Y0402-RH N_MEM MB DATA38 0g | D937 DOS5# [ 1= MEM MB_DOS He & MEM-MB_DQS LS 8,16
ik N MEM MB DATAZ9 507 | D938 0Qs6 [ ENTME D0S T6 9 MEM M8 DOS_He 8.16
c175 C1u6.3Y0402-RH N_MEM _MB DATA40 _ gq | PQ39 DQS6# [~ > MEM MB DOS F7 9 MEM_MB_DQS_L6 8,16
¢ CI75 4 CIU6.3Y0402RH | MEM MB DATAZL —au] DQ40 Dos7 H2—VErHE D98 T S MEM_MB_DQS_H7 .16
ci122 C1u6.3Y0402-RH N_MEM_MB_DATA42 _gg | PQ41 DQS7# ROS L OMEMIMB DQS L7 8,16
| ! i N_MEM MB DATA43 g7 | DQ42 DQs8 [-43—x
ci1o7 C1u6.3Y0402-RH | N_MEM MB DATA44 09 | DQ43 D D R 3 QS8 42
! N_MEM MB DATA45 1q | DQ44 MEM_MB_DMO
MEM MB DATAdS 515 | DQ45 DMO/DQS9 —125—<< MEM_MB_DMO 8,16
L e DQ46 NC/DQS0# [-1285¢
N_MEM MB DATA4T
N_MEM_MB_DATA48 ?91_2 DQ47 DM1/DQS10 —134—<MEM MB DML < MEM_MB.DM1 8,16
N_MEM MB DATA49 100 | D948 NCIDQS10# (83 o e oo
N\—MEM MB DATAS0 105 | D49 DM2/DQs11 (43 SR B SVE (( MEM_MB_DM2 8,16
N_MEM MB DATAS1 105 | D950 NC/DQS11# > _MEM MB DM3
MEM MB DATASZ DQ51 DM3/DQS12 —15%« MEM_MB_DM3(8,16
NS SAe 218 | pos; NC/DQS12# L33
N_MEM MB DATA53
N MEN ME DATAST 235 | DQ53 DM4/DQS13 —293—<MEM MB_DM4 MEM_MB_DM4 8,16
Place close to DIMM4 [\_MEM_MB DATAS5 p75 | D% NCIDOS13# 298¢ et i s
N"MEM MB DATAS6 105 | D955 pms/DQs14 FA12—MEM MBOVD (' MEM_MB_DMS 8,16
VCC_DDR N_MEM MB DATA57 1q9 | PQ%6 NCiDoS14# 238 ey v b
e} VN b DATASS DQ57 DM6/DQS15 —221—< MEM_MB_DWM6 8,16
C150 C1u6.3Y0402-RH N_MEM_MB_DATA59 DQs58 NC/DQS15# (222
A N\ —MEM MB DATASD =ea] DQ59 DM7/DQS16 —BDM« MEM_MB_DM?7 816
c32 C1u6.3Y0402-RH N_MEM MB DATA61 o5 | DQ60 NC/DQS16# 231
1 L i N_MEM _MB_DATA62 33 | DQ61 pm8/DQs17 el — ———i
C176 )  Clu6.3Y0402-RH \__MEM MB _DATA63 34 | DQ62 NC/DQS17# [62¢
- ci3s | oo opTO |25 MEM MB ODT0 ¢ jep_mg_oODTO 8
1 Cclu6. - _MB_
i} u6.3Y0402:-RH 23 2 vss oDT1 [HL—MEM ME ODTL MEM_MB_ODTI 8
Vss CcKEo [ MEHhE CREL MEM_MB_CKEO 8
vsS CkEL [162 e MEM_MB_CKE1 8
11 193 __MEM MB CS L0
vss cso# s MEM_MB_CS_LO 8
14 6 MEM MB CS L1
141 vss csi# (18 VEM Mo SRRSO MEM_MB CS L1 8
1 vss BAO MEM Mo ANKE—SG MEM_MB BANKO 8,16
VsS BAL [0 MEM ML AT —<C MEM_MB_BANK1 8,16
Ve DR 23 vss BA2 |52 MEM MB BANKZ 20 \iEnvE BANK2 816 — SMBCLKDDR.  ((SvBCLK_DDR 13,14,16
vss
VREF CA B 291 vss wes [ZA—NEM M8 WE L mEM MB_WELL 816 SMO@n | TR < SMBDATA_DDR 13,14,16
vss RAS# 492 VEU VB RES =S MEM_MB_RAS L' 8,16
—351 vss CAS# DoRS bRAdRS TS MEMIMBICAS L 8,16
c140 R236 1 31 vss RESET# [-168—DDR3 DRAVRSTE 22 ppR3 DRAMRSTH 7413,14/16
' vss
€2.2u6.3X50402-RPt 1K/1%/4 X_0.1u/16V/Y/4 4] V3 ko |84 MEMLVB GLCHO 6yye 5 cix o
2 vss CKO# ;g“ MEM Mo—Cik AT —<S MEM_MB_CLK L0 8
1 1 L 801 vss K1) H3——F eV Gk T SOMEM MB_CLK H1 &
831 vss CK1#(NU) L MEM_MB_CLK_L1 8
vss
VREE
891 vss VREFDQ [H—VRer 09 g VREF_DQ B 11,16,17
VCC_DDR 95 xgg VREFCA [~/ = SMBCLK DDR VREF_CAB 16
% | vos seL SMBDATA DDR
VREF_DQ B R364 1K/1%/4 101 SDA
vss Sy BAL BT ——OVeC3 0 = c268
1 e vss B8R 8088 809889998 89928889889998899488880 G iuLevIvIe T cauevia ]
c27! R362 S35353353353353535335353555353555353555353535555355>5>553>52322 = : - MICRO'STAR INTLCO.,LTD
I“““G‘”Y"' et g4I dddddddd ]I dd I el sy oprur2aom_creen-ru == S 761972020110
EEEEERRREREEREEREREEREE R RERRI NIRRT MS-7619-V20-20110715-A
=== DIMM3(CHANNEL-B) = 5 e =
= = v . ize ocument Description ev
£L ADDRESS 1:0 [SA1:SA0] |;ustom | Channel B DDR 111 DIMM 3 vio
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vec, boR VCC3 VTT_DDR
8,15 MEM_MB_DATA3. OK Y %j Vo-PoR
Jeadaodda o
A4 doddaddd TN I EH5 S5
43594999 HYNYYIYYYS
[ajajajajaYalajaYalajalajafalajalalalalalala) [a} e =l — N
IN_MEM_MB DATAO [a)aYayayaya) z o o< ~
N\ —Ev e Daar b SSSSSSS555558588888888 & 55 J3hgiininl A (188 EM_MB_ADDO e MEM_MB_AD
N MEM_MB_DATA: g | DL a SECEEEE a8 L -MBADDIS. 01 815
N MEM MB DATA3 19 | PQ2 S Szo ‘A2 |61 EM_MB_ADD
[N\__MEM MB DATA4 15, | PQ3 2y A3 |-180 EM_MB_ADD c21 c35
N7 MEM_MB _DATAS 123 | DQ4 z = EM_MB_ADD F T
N__MEM_MB DATAG 105 | PQ5 ‘A5 |-58 Em MB_Al
A 128 g e 1 MB_A 0.1uf/16V/Y5V/4 4.7uf/10VIXERI8
A2 po7 5 s EM MB A
Ao 121008 Az EM_MB_Al
2912t g s EM_MB_A
ATA. 19 | Q10 AL0/AP |10 EM MB A
A 19 pout A |55 MEM B A
A2 131 por e EM_MB_Al
1321 b3 Al [Fies EM _MB_A
ATAls 2L DQ14 ez EM MB_A —
ATAL6 o1 | Q15 A15 [ EM_MB Al L
ATALT 25| DQI6
ATALE 27 | DO17 cBo 32—
ATAL9 g | D18 o1 H40—x
ATAZ0 140 | D10 cB2 [F45—x
ATAZ1 ja1 | DQ20 cB3 46—
ATA22 146 DQ2L cBa [F58-x
ATAZ3 147 | DQ22 ces [FL52x
ATA24_ag | DQ23 c6 |64
ATAZ5 31 | DQ24 ce7 [HB5x
ATA26 a5 D25
2 ﬁ% 7 gggg DQS0 ; MEM_MB_DQS_HO 8,15
ATAss oo DO28 PSs |18 MEM MB DOS H1 815
ATA30 155 | D929 DQS1#/ (12 MEM_MB_DQS_L1 8,15
ATA3L 15a | D30 DQs? (25— MEM_MB_DQS_H2 8,15
ATA32 g7 | D31 DQS2# |24 MEM’MB’DSS’Lz 8,15
ATA33 DQ32 DQs3 [34 MEM_MB_DQS_H3 8,15
ATA34 g7 | DQ33 DQS3# [-33 MEM_MB_DQS_L3 8,15
ATA35 _gg | D34 DQs4 (85— MEM_MB_DQS_H4 815
ATA36 00 | D35 DQS4# |84 MEM_MB_DQS_L4 8,15
ATAST 201 | D36 DQss (-4 MEM_MB_DQS_H5 8,15
ATA3E 206 | P37 DQSs# |23 MEM’MB’Dgs’Ls 815
ATA39 07 | D38 DQs6 103 MEM_MB_DQS_H6 8,15
N —MEM MB DATA40 gn | D39 DQS6# 102 MEM_MB_DQS_L6 8,15
N_MEM MB DATA4L g7 | DQ40 DQs7 |12 MEM_MB_DQS_H7 8,15
N MEM MB DATA4Z gg | D41 DQS7# [t MEM_MB_DQS L7 8,15
N_MEM MB DATA43 g7 | D942 DQS8 [A3-—< i S
N MEM MB DATA44 oqg | D943 DQS8# 42—
N__MEM_MB_DATA45 979 | DQ44
N—MEM MB DATAZC 15 | D45 DMO/DQSo (<25 MEM MB DMO____/#yiem mp/DMO 8,15
N_MEM VB _DATAZ DQ46 NC/DQSo# |28 N 4 /
N MEM MB_DAT DM1/DQS10 MYMB DM < MEM.VB_DM1/8,15
N_MEM _MB DA NC/DQS10# [4385 | oo o o
N\ _HEV G DATA DM2/DQS11 _MA_X—MS—« MEM_MB_DOM2 8,15
NC/DQS11# MEM MB DM3
_% DM3/DQs12 |52 MEM B DMS 4 MEM_MB_DM3 815
NC/DQS124 > MEM MB DM4
% DM4/DQs13 (23— M= VB DVE (' MEM_MB_DM4 8,15
NC/D! 2045
AT DMS/SQSéﬁ |212_ MEM MB DMS ¢ \igv mB_DMs 8,15
AT NC/DQS14# [F213-x ay '
I MEM MB_DM6
N DM6/DQs15 (22— =ML ME DVD  ( MEM_MB_DMS 8,15
LS NC/DQS15# X MEM_MB_DM7
AT DM7/DQs16 [-230—MEM MB DM7__4¢"\viem_vB_DM7 8,15
A NC/DQS16# 231 g— :
N MEM MB_DATA62 233 pm8DQs17 B —m ———i
\__MEM _MB DATA63 34 gggg NC/DQS17# 182
5 opTo |85 MEM MB ODT MEM_MB_ODT2 8
vss 77 EM_MB_ODT: |_MB_{
N opt1 £ N MBTCRE MEM_MB_ODT3 8
CKEO - MEM_MB_CKE?2 8
vss 169 EM _MB_CKE _MB_
I CKE1 - — MEM_MB_CKES 8
vss 103 EM_MB_CS 12 _MB_{
" cso# O MEM_MB_CS_L2 8
14 vss csi# [H8 i TR MEM_MB_CS L3 8
1 vss BAO MEN B BANKO 00 \iEv b BaNKo
201 yss 29 [Mian— MEM MB BANKI oo \ev-Vin- o
vss 52 MEM MB BANK2 _MB_BANKL 8,15
2] V33 BA2 MEM_MBIBANK2) 8,15
29
ves 73 MEM MB WE L
32 | y2a e T192 MEM MB RAS T VEVy ERNE o f
35 | yes R [7a_—_wEwM B CAS Lo VEvy S 2y o |
381 vss RESET# [168—DDRS DRAMRSTE 22 ppR3 0 A SMBCLK DDR
Ve X ST# 7,13/14,15 —SMBCLKDDRT. _ (¢SMBCLK_DDR 13,14,15
ves 184 EM _MB_CLK H2 VB
47| Ve CcKo Mo ek 1> —<SMEM_MB_CLK H2/8 —SMBDATA BDR (/' SMBDATA_DDR 13,14,15
o vss Ko (=188 RS MEM_MB_CLK L2 -
83| VS3 ki) (53 e ek oK MEM_MB_CLK_H3 8
T CKI1#(NU) e MEM_MB_CLK_L3 8
o
vss 1 VREE DQ
21 vss VREFDQ [le7 VREF CA - g VREF_DQ B 11,1517
._25_ Vss scL |18 SMBCIK DDR VREF_CA B 15
-8 vss SOt [2aa SMBDATA DDR l
vss
104 oy &AL
VSS Q0N NNNNNNNNNNNNDNNNNNNNNNNNNNNNNNNNY OO ﬁ:—ovccz C137 T c276
mmmwmmwmwmmwmwmmwmwmmwmwmmwmwmmwmwmwwg’m
S55335353535353535533353553353555535355335355>5553>5>2322 0.1u/16VIvIA 0.Lu/L6VIvI4 MICRO STAR 4
Nddddddlddddddd ddddddddd < ddddl DDRIII-240P_ORAN = = INT'L CO.LTD
EEREERRRERLEEREEREEEEERRERRERE AR It i
993494999999 R
825 b 1uma(CHANNEL-B) MS-7619-V20-20110715-A
ADDRESS = 1:-1 [SA1 - SAO] Size Document Description Rev
I Custom | Channel B DDR 111 DIMM 4 vio
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3VSB

5VSB

u18

VDD
SCL RwW
SDA
GND  RH
L90727WIE62

r

R367
R380

X_OR0402
X_O0R0402

5 R381 2.1K/4/1

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

V+

&

6

Cc282 R379

S| R378 X_220/4/REF DQ A R VREF DQ A

X 'Z-TK_SC70-6-RH 4

AN OUTPUT >> VREF_DQ_A 11,1314

X_LM321IMFX_SOT

R369 X_10pF/50V/NPQ/:

23-5-RH R370 X_0R0402 c279

X_1uF/6.3V/IX5R/4

—4

X_12.1K/4/1

X_1K/4/1

‘\H—~—1r—«

5VSB

R363 X_OR0402SMB_CLK_RESUME_U68
R376 X_OR0402SMB_DATA RESUME_U68

R377 2.1K/411

R365 J C280

X_12.1KITIIX_10pFISOV/NF‘ /4|

L

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

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

RwW

&

6

RH
L90727WIE62

R375
'Z-TK_SC70-6-RH 3 4 K374 X_220/4/REF DQ B R VREF DQ B
X_OR0402

4N OUTPUT >> VREF_DQ_B 11,15,16

X_LM32IMFX_SOT

23-5-RH R366 c272

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

l;
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R452
R446
X_10K/4
X_7.5Ki4
CLK_PWRGD#
Q51
6 CLK PWRGD
R
X_NN-CMKT3904_SOT363-6-RH
R447
X_3Ki4

vees

R465
X_10KR0402

CLK_PWRGD

c39o1
0.1uf/16V/X5R/4

23414248 VRM_PGD  YHR4SE

22pF/50VINPQJE X0uT

Y3

14.318MHZ16P_D-RH

| " XIN
ca25 22pFI50VINPOIG

13,17,23,28,3050 SMBDATA
13,17,23,283050 SMBCLK

VDD_3.3

CLK14M_PCH ca30

R527
X_4.7KR0402
REF 0

R517

4.7KR0402

CLK1aM_PCH

Integrated LDO (Low Dropout Regulator) without extemal pass element transistor

for voltage regulator

VDDSRC
vees
VDD 33
R4T8
o o
g u26 11
[ ©¥000>H
5 2 IOl 43 cPUOT CPUCLKO R507 0R0402 CLK133M_CLKGEN_OUTO_P 20
< Q2999 CPUCLKO# RASA 0R0402 ggc K133M OLKGEN OUTO N 20
o8& aaa CPU-0C LK133M_ _ouTo_
“CPU_STOP# oY= pOKI=1=14]
2988 CPU-IT
- — — “CKPWRGD/PDY o croae
g f—- 96M DOT T P R4g 04 CLK9BM DOT P 20
(CBLKI4M PCH RS2, . 83R0402 REF O W R — Dotese CLK96M DOT C_N__Ra! 4 g LKoo DOT N 20
CLK100M_SATA T P_R48S, 04
SRC-1T/SATA-T [H0— S e R D SSCLK100M_SATA P 20
R524, 0/4 _SMB_DATA CLKGEN 11 CLKI00M SATA C_N_R47T, (3 gg
gg R523, 0/4—SMB CLK CLKGEN SDATA SRC-1CISATA-C CLKI0OM_SATAN 20
CLK100M DMI T P__R45: 0 ,
SRC-2T CLK100M_DMI_P 20
snoaTE R BT S8 Bowaoron s 20
GND_DOT96
S GND_27MHz 27MHz [FE—X
T3 GND_SATA 27M_ss [H—x
GND_SRC
f2z xouT
+ eND_cPU XTAL_OUT xou
£ GND_REF YN
8 xn
GND XTAL_IN
RTMB75N-632-VB-GRT_QFNS2-HF
vees
T FB6
) . VpD 3.3
150L800mA-150_0805-RH cags | caza l c3% | cao2 | Cass | caga
Tx °cT e Te e e e °
2 £l E £ £ £ £ £
5 E| & g g g g £
> 5| 5 5 5 5 5 5
2| 2 2 2 2 2 2
X X X X X X X
L3 & & & & o]
] 2 2 =3 =3 =432 2
5T % - H H H s
vees
F87
A VDDSRC_I0
-
150L800mA-150_0805-RH
C554 | CB53 C552 | C535
T o e
£ £ £
5135 |5
2| 2 2
X X X
=3 =3
5T % -

X_10pf/25VINPO/4

CPU 1

133
100
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voocooooe

=12 | pETps, usspigp |-BALE USET: USB7+ 40
K12 peng UsBP13N [FAYZUSBT USB7- 40 PCH1B
*DI0 peTp7, Usep12p [-ALLE S USB6+ 40 RAMES az IBEXPEAK_A it 021 Ve
B peny USBP12N SB1LT USB6- 40 31 FRAME# DEVSELE FRAME_N AD<31> D30 AD31 31
*HL pEpg uUsep11p [FAT20—EE USBI1+ 40 31 DEVSEL# ——— o ———AT6 | pEVSEL N AD<30> [-AHL L3 ADI0 31 o
*GLL pETNG, UsBP11IN [-AB20_2er USBIL- 40 31 IRDY# T B71{ |RDY_N AD<29> [-4ME D35 AD29 31 RS04
812 pETps UsBP10P [FAVIE 2T USB10+ 40 31 TROY# S L6 { 1oy N AD<28> [-AK b AD28 31
>H12 peTs usspion A USBIO- 40 31 STOP# S otk DB STOP N AD<27> AN oo AD27 31 X 1k
30 PEL3.TX L14 ] perpy Usepop [-AN20 2T USB9+ 40 31 LOCK# K121 pLock N AD<26> [ALL P AD26 31
30 PE1-3_TX# PETN4 USBPON USB9- 40 31 PAR AR AD<25> AD25 31
32 INLAN TX O3y tﬁﬁu‘lwwwxmm — PETPS Usepgp [-AY18 USE0 USB8+ 40 31 PERR# AR AT perm AD<24> [-AL4 A0 AD24 31 Rel=L
32 IN_LAN_TX# %sjl O.LUVIOVIXTRI4 IN LAN TX6 C PETN3 Usepen [-BAL_USBE- UsBg- 40 31 SERR# éé —SERRY______ AVB lgeppy AD<23. [ AL — AD23 a1
30 PEL-Z_TX 161 peTP2 USBP7P 2o oS FSLPVES AHLL by N AD<22> [-ALZ ADe AD22 31 Rs83
30 PE1-2_TX# PETN2 USBP7N _P_33M_| CLKIN_PCILOOPBACK AD<21> AD21 31
RTL_LAN_TX %g%lt%}m% PETPL UsBP6P [AL20< 31 PCIRST_PCH# SENTA o] PORST N D<20> AL oo AD20 31 X k4
RTL_LAN_Tx# K| PETN1 usepeN AK2K oo, < ) 20 PGNT#3 SCNTE> AM3 | GNT3_N_GPIOSS AD<19> [-AXE bl ADIS 31
USBPSP USB5+ 4 20 PGNT#2 GNT2_N_GPIO53 AD<18> AD18 31
AY20 ISBS- PGNT#1 K6 — AMI11 AD17
USBPSN USBS- 40 GNT1_N_GPIOS: AD<17: 3
*—BB{ peRpg L UsBp4p [-A s USBa+ 40 31 PGNTHO — i ENToN Ab<1gs [-AM — Able a1 -
*—CZ{ pERNS Uspan [FAV2LUSBL UsBa- 40 31 PREQH3 REQHS HE | REQ3 N GPIOSA AD<15~ [-AN3 e AD15S 31
*BlL{ pERp7 | UsaP3P [-AE: SB3+ USB3+ 40 31 PREQ#2 EREQ#2 Y4 | REQ2 N_GPIOS2 AD<12> [-AUL AD14 AD14 a1
%A pERN7 UsBpan [AR22 USES: USB3- 40 31 PREQ#L EREQSL WS | REQIN_GPIOS0 AD<13> [-AE: AD13 AD13 31
o — Usspap [HAY22 USB2: use2+ 40 31 PREQ#0 EREQH) D N AD<12> AU ADLZ ADI2 31 vees
*—DB{ pERNG USBP2N [-AW2: USEZ uUsB2- 40 31 PIRQ#A PIRQAA ATt AD<11- | -ABE ADLL a1l 3 |
*BL3 pERPS QO Usgpip [-A¥24_HSBL USBL+ 40 31 PIRQHE Lot R4 AD<10> AU ADI0 Abl0 31
*L121 pERNS usBPIN B o USBL- 40 31 PIRQ#C e L AD<9> [-AR2 4 AD9 31
PE1-3_RX - T D3lorppg 0_ m USBPOP [-AY25. USBO+ 40 31 PIRQ#D PIRO#D Bas AD<g> [-AWS AD8 a1
PE1-3_RX# S —S V' = UsBpoN [-AW25 USBO- USBO- 40 31 PIRQHE EIRQHE Ug AD<7> A AD7 2 Re93
IN_LAN_RX  Clafpees @) Wose 31 PIRQHE EIRQUE il AD<6> [-AR2 — AD6 31 X_1Ki4
) AR G —— T = Ma0 usB oci# 7 o i et T N AD<s> [-AYE - ADs 3
i
MR, g AR — L, e PR cnes e — o
RTL_LAN_RX Gl {peppy 0C5 N_GPIO9 [-AL28. 2 T I LARR AD<2> [-AUS, S AD2 31
RTLLANRX# S5 D15 { pepyy 0C4_N_Gpioa3 [-AP3L RN AD<1> [-ABLL 200 AD1 31 Rs82
OC3_N_GPIO42 AD<0> ADO 31
0C2 N_GPIO41 [-AK: 4 avsB X_1Ki4
DMI_RX3 m ‘Ezﬁ DMIBTXP OC1_N_GPIO40 AI 2 T ] 8PARB2KRLF C BESS
DMI_RX3# o] omisTx OCO_N_GPIOS9 g =7 CBE# 31
DMI_RX2 i DMI2TXP C BEAL C_BE#2 31 =
DMI_RX2# H241 pmiTXN o] CBEM 31 g
DMI_RX1 7 gz DMILTXP 2 OF 9 C_BE#0 31
DMI_RX1# 5 DMILTXN
DMI_RXO T H22- puioTxP USBRBIAS Pl Thi i 1 h K i 1 1
o 7 fivirdiog usffbias ace near IBEX (E— is Signal has a weak internal pull-up.
USBRBIAS N Boot BIOS Strap - st ing Opti Flas!
DMI_TX3 H18 .. rapping Options Flash
DMITX3H 7 s v 1 GNTO# SPI_CS1# Boof BIOS Destination pping Ol
DMI_Tx2 7 DMI2RXP = 1 SPI (default) y
DMIZTX2# Z] £20 | oVioRYN GNT1# | GNTO# Routing
DM_TX1 €191 pyiiRxp — i
oML » B20 DMILRAN = PCH 1P05 o PCI (debug/testing purposes only} 0 [ Flash Cycles Routed to LPC
IO 7 N 0 0 LPC
DMI_TX0# 121 DMIORXN DMI_COMP Ra1s, . 49.9/a/1 il 1 Flash Cycles Routed to PCI
D DMI_IRCOMP 0 o Reserved
DMI_zcome 1 1 Flash Cycles Routed to SPI
Name Type Description
Integrated Pull-Up and Pull-Down Resistors
PCI Grants: The Ibex Peak supports up to 4 masters on the PCL gl
1 OF 9 bus. Sianal Resistor Nominal Notes
- GNTO# GNT[2:1]# pins can instead be used as GPIO. GNT[3:1)#/GPIO[55,53,51], GNTO# 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 SPL_CS1#, SPL MISO Pull-up 20K 3
MNOTE: GNT[3:0]# are sampled as a functional strap. See 3. Simulation data shows that these resistor values can range from 15 k) to 40 k2
Section 2.30.1 for details. o -
. 7. The pull-up or pull-down on this signal is only enabled at boot/reset for strapping function.
Flash Descriptor 11.  The pull-up on this signal is not enabled when PCIRST# is high.
——AKB— B 12. The pull-up on this signal is not enabled when PWROK is low.
+ The Flash signature at the bottom of the flash {offset 0) must be OFFOA55Ah in P P g
OEM Section order to be in Descriptor mode. Boot Flow for Ibex Peak ®
+  The Descriptor map has pointers to the lower five descriptor sections as well as the . _ )
size of each 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
The Component section has information about the SPI flash part(s) the system. It is triggered whichever comes first, the assertion of MEPWROK or deassertion of
Management includes the number of components, density of each component, read, write and LAN_RST#. If the signature is present and valid, then the PCH controller will boot in
E"QI_PEb\IfSCC erase frequencies and invalid instructions. Descriptor mode. It will load up the descriptor into corresponding registers in the PCH.
able ; . ; .
The Region section defines the base and the limit of the BIOS, ME and GbE regions If the signature is NOT present the PCH will boot in non descriptor mode where
as well as their size 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
Reserved The master region contains the hardware security settings for the flash, granting Destination straps) to determine if BIOS is to be booted from Firmware hub or SPT M
read/write permissions for each region and identifying each master. flash
PCH chipset soft strap sections contain PCH configurable parameters. 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
|E;}t<r;05ﬂ The Reserved region is for future chipset usage. flash as well as dtffining configuration pparameters for the PCH. The descrigtor is on the
. The Descriptor Upper Map determines the length and base address of the Intel® ME SPI flash itself and is not in memory mapped space like PCH programming registers.
Master VSCC Table. 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
The Intel® ME VSCC Table holds the JEDEC ID and the ME VSCC information for all architecture that is on the target system.
- the SPI Flash part(s) supported by the NVM image. This table is NOT used by
egion 2 . ) e E - ,
U Intel® ME Ignition FW only. BIOS and GbE write and erase capabilities depend on The infermation stored in the Flash Descriptor can only be written during the A
LVSCC and UVSCC registers in SPIBAR memory space. manufacturing process as its read/write permissions must be set to Read Only when
) the computer leaves the manufacturing floor.
Component OEM Section is 256 Byte section reserved at the top of the Flash Descriptor for use
by the OEM.
Descriptor .
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NV-GE N [ Has VR CE N0 (e Enabling and Disabling Intel™ AT-d
NV_DQS_N<1> %&3 w;,gggé a The Intel AT-d is enabled based on the combination of a functional straps on bath the
NV_DQs_N<e> - Ibex Peak and a soft strap bit found inthe 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 435%;; 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 detalils.

« 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.
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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
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Flexible Display Interface

The Flexible Display In

signaling to transport display data from a pixel source Havendale to a sink Ibex Peak.

There are two Flexible
controlled. Each chann

data link, used for transporting pixel and framing data from the display engine. Two

single-ended LineSync

interrupts from sink (Ibex Peak) to source (Havendale).

SPI_HOLD_GPO#

T
-
o
3

3V_ME

37
a7

36
36

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
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Mis
Platform
Logic

terface (Intel® FDI) is a bus technology that utilizes differential

Display Interface channels- A and B which are independently
el from Havendale include 4 Tx differential pairs comprising the

and FrameSync inputs. Single-ended DISP_INT is used for

IBEX PEAK GPI015

) SPI_HOLD_GPO# 23

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

Descriptor Master Region

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

9
g
4 5 and Foxhollow Platform Design Guide
M31-25X1613-W03 g 5 _ . . .
3 K Ibex Peak Intel® Management Engine High-Level Block Diagram
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Management Engine. Each master is only allowed to do direct reads of its primary

regions.

Region Access Control Table

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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Name Type Description
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-bit
SLOAD/GPIO38 oD O [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.

10KR0403

PCH_CPU_FANTAC
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RE0 o~ 8.2KR0402

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.
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R634
1.1KR1%0402
MEM_PWRGD

RE33 T C482
3KR1960402|

X_C1u6.3Y0402-RH

34 Az Biek <&

CHIP_PWGD

R676
100KR1%0402-RH

c478

32.768KHZ125P |D-LF
Y5

J; 6
Cdga
XﬁCZOpSDN(MDZI 18,41,42,48 VRM_PGI

SLP_LAN# Usage Model

PCHIE
IBEXPEAK_A
P LPC_AD3 M16 K41 BM_BUSY#
5750 thcpbs A 16 ] (30 Griog 4K “crchos (pcr_cpios 20
- — LPC_ADL K16 U3d. LAN DISABLE N
27,29 LPG_AD1 TPCADG Atia] LAD 1 LAN_PHY_PWR_CTRL_GPIO12 [-Ab3% 0SB MODE D LAN D\SABLE N 32
2729 LPE ADO LAD_0 GPiO13 [-ARLS SEHOLD - GEoR K use_MOoDE
bR apia| GPIO15 39 H 18 |_HOLD_( GPOP 21
5c DrOM0 LDRQ1_N_GPIO23 PCIECLKRQL_N_GPIO18 [-A %% G20
27 LPC_DRQ#0 <<;%Ama LDRQO_N 8 PCIECLKRQ2_N_GPIO: o Pio24
4 GPIO24 P r
27,29 LPC_FRAME# LPC FRANES R140) | FRAME_N jr} PCIECLKRQ3_N_GPIO25 [-AB2 D
R A — KPCH_GPIO27 20
/40 H_GP57
;ﬁﬁ HDA_SDIN<3> GPio28 [-AV40 R
HDA_SDIN<2> P_LAN_N_GPIO29 [2 SUS PWR ACK S>> SLP_LAN# 28,33
§ a7 somo "ab1E HDA SDIN<1> PROC_MISSING_GPIO30 o738 N 1ED &GP0
34 AZSDINO ) HDA_SDIN<0> o GPIO31 [ PLWPH
3P4R-31R0402 E GPI0%2 MaTis CH_GPIO33 DY SPILWPE 21
Az Dol e roex DOUT R STP_PCl#
20,34 AZ_SDOUT ggAZ W?%OL 1 ; AL SDOUT R AR16 {ipa spouT =) STP_PCI N_GPIO34 [FAT40 -
2034 AZ_SYNC N HDAZBCLK SATACLKREQ_N_GPIO35 [-AB4%¢
AZ BITCLK |_[AZ SYNC R_aun: < W 44
AZ RST# ‘N“B—\_l AZ RST# Rayia] HOA_SYNC PCIECLKRQS5_N_GPIO44 15
34 AZRsT# <K Y %T | HDA_RST_N PCIECLKRQ! PIO45 e
CPU_PWRGD Ras PCIECLKRQT NGPIOA6 [-4C38 P 147R60Z, O/
CPU_PWRGD &RV PGD PROCPWRGD, PEG_A_CLKRQN_GPIO47 [~ /o B 156 ggpcwsxmfwsmu 28
D ‘ PWRBTNE Kag | SYS_PWROK: PEG_B_CLKRQ_N_GPIOS6 [~ "7y PCH_GPIS6 44
27 PWRBTN# CHIP PWGD M AC PWRBTN_N TPM_PP_GPIOS57 GPIOSI  R673, . X _0/4
2241 CHIP_PWGD ) MEM_PWRGD WSROK SUS_STAT_GPIOGT SUSCLK _RBBL_ s 224 ggLPCPD‘
 MEMPWRGD T awap | [-AHa1 “SUSCLK _RSBL . 224 <
6 MEM_PWRGD & DRAMPWROK SUSCLK GPIO62 CPIOT2 SUS_CLK. TPM 29
GPIo72 AN3S5 PCIECLKRQO#
53 RI¢ PCH PCIECLKRQO_N_GPIO73
ane S ——— o
28,3033 WAKEH WAKE_N
VBATO R668, AM/4 INTR_ALERTH# AN 244 \NTRUiDERJ\I PLTRST_N P AV34 PLTRST# >>PLTRST»= 6,27,29,50
2741 RSMRST#  Yp——RSMRSTE L AI2d4df poypst N n
LAN PWROK axag o\ ReT N SLp_S3 N DAyzs—gt*; git ;t; ;3; ,21133‘41 42,45
641,4950 FP_RST# FP RST# L3g, SLP_S4.N P SLP_So% g 41
g A > Q| SYs_RESET_N SLP_S5_N_GPIOB3 TP PeT R O SLP_SS#), 27
SLP_M_N W
21 $P1MOSIF SP1MOS| F R0\ 04  SPIMOSI 134 o o SLP M# PCH R
21 SPI_MISO e 30 spTmiso -
N 7 4
S ALa1 4
21 SPICS1 F# s SPICSL N o g SMBALERT_N_GPIO11 [-A-% — suscuf/ 131710885050
21 |_CSO_F# 3 SPI_CSO_N SMBCLK
21 SPICLKF SPICLKF RSIL__0/& SPI CIK PCH va1| ofiCrp (%] 2 SMBDATA [ AMILSWEDATA ol 51l
RTCXL €tk FG_SEL3_SMLOALERT_N_GPIO! W Ci CLI pcH BLocik &
T8 - siSouts Fatas P o0s e oon 2
RTCRST# va; Cl ALERTH =
SRICRSTE Poad] RTCRST N CLK_JFG_SEL2_SMLIALERT_N_GPIO74| 2 = o
VBATO 577 20K SRTCRST_N (&) SMLLCLK_GPIOS8 43T c Ay ggch,sMucLK 27
€502 1u/16V/6 = SML1DATA_GPIO75 PCH_SMLIDATA 27
[ | o
PCH_JTAGTCK AK33
PCH JTAGINS ALaa | JTAGTCK Al SPKR
e — e SPKR » SPKR 2049
T# AL35 lAnNza  PCH JTAGTDO
PCH JTAGRS JTAGRST_N 5 OF g ITAGTDO PCH JTAGTDO
IBEX 0
Wwi3s, 2009 W_SM(T.8v)
. - f 1.1k Dhm
SLP_LAN# is a signal on Ibex Peak which indicates when the Intel LAN PHY device must Toex Peak Proces=or
be powered. This pin should be connected to a power switch to control the 3.3V and
any other externally supplied voltages to the external Intel LAN PHY. SLP_LAN# is
DRAMPWROK S _DRAMPWE O

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).

3k Chim %

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. E————————rE—
Wi re-Production Production
Signal Usage hen Comment
sampled ystems ystems
IPCH Pin_|RefDes |ES1 Esz
TPM e . T
Rising edge of | This signal has a weak internal pull-down il Mo Stuff {IOhms_ Mo Stuff
SPI_MOSL Fu‘ggg{,‘fe‘lty MEPWROK | resistor. This signal must be samplad low. TDO Rz Mo Stuff 100 Ohms  [No Stuff
R10 Mo Stuff Mo Stuff 51 Ohms
Power Blink R3 200 Ohms  [200 Ohms  No Stuff
Name Type | Tolerance well Default Capability Description TMS |54 100 Ohms  [100 Ohms  No Stuff
- =11 Mo Stuff Mo Stuff 51 Ohms.
Multiplexed with . R 00 Ohms  |[200 Ohms Mo Stuff
GPIO13 /0 3.3V Suspend GPI Yes HDA_DOCK_RST# (Mobile ™I =r3 100 Ohms 100 Ohms  |No Stuff
Only) (Note 4)
12 Mo Stuff Mo Stuff 151 Ohms.
GP1O28 1/0 3.3V Suspend GPI Yes Unmultiplexed TCK BT =1 Ohms |51 Ohms |51 Ohms
GPIOS7 /o 3.3V | Suspend | GPI No Unmultiplexed Re 20K Qhms 120k Ohms Mo Stuff
. - TRST® |R2 10K Ohms 10K Chms  No Stuff
GPIOG2 /o 3.3V Suspend [ Native No Multiplexed with SUSCLK =13 Mo St Mo Siuf 51 Ohma
\AAANAAL VI NWNLIY
5 I a VVVVVV ATTIAU

R603 R604  3VSB

TPM_PP

10KR0402 X_10KR0402

RTC Block

MOS CLEAR JUMPER

Clear CMOS
20mil
VBAT

Close to PCH R531
RTCRST#

20071
C467 & @
C1U10X ca17 2
| | = Ia'
= g
N peaT1 ls
@31-1030151+N33-1020271»RH §
BATL R518. X 1usvie

il
BAT-2PRH1  1K/L%/4
PCH MEPWROK
——
" FOR AMT EAN‘
|
|
22 PCH_MEPWROK_R | Reo: | . LAN PWROK
S
| Regl ‘ €500
! x o || X_tutis.3vivsvia
|
! =
| FOR NON INTEL LAN
L ______
SLP M avss
—

R649

10KR0402
SHSLP_M

42,43

Q61

SLP_M# PCH R R628

N-MMBT3904_NL_SOT23

STP_PCI#t
PCH_GPI46 R609 ,, , X_10KR0402
3vsB

X_200R0402PCH _JTAGTDO
X_200R0402PCH

X_20KR04027CH _JTAGRST#

PCH JTAGTDO
PCH JTAGTDI
JTAGTMS
PCH JTAGRSTA
PCH JTAGTCK
- 3vsB
USB MODE __R659 , , 10KR0402
PCICLKRQ37 _R625 A 10KR0402
GPIo24 R6447 " V1OKRO40Z
PCH_GPIOZ7 _RST9 an 10KRO040Z
PCH GPI46 __ R610 , , 8.2K/4 |
LED SW__ R624 10KRO402 |
SMBCLK _ R678 2.7K/4
SVIBDATA __R670 o 2.7K/A

DEFENSIVE DESIGN PULL UP FOR SUS_PWR_ACK

‘ SUS PWR_ACK R614 100K/4!
|
5p|015753 _HOLD_GPO#) ~ ~Deimo Board T.0 change fo high

TLS CONFIDENTIALITY DISABLE WHEN LOW

LAN LED GPIO RS75 10KR0a02 |

PCH_GPI56 R626 8. ]

Cl 144 21 B .

CH_GPI45 L

Cl 57 R 9

PCH BALERTH !

SLP LANE R675 o nB8.2K/4 ]

H SMLOALERT# R639 ., 10KR0402 |
SMLOCLK R683 10KR0402
SMLODATA R679_ ~10KR0402

IALERTZ 693 U TIOKRO402 |
SML1DATA R647 10KR0402

SMLICLK R652 ' V10KRO402 |
1072 R620 '10KR0402
SPI_HOLD GPO7 ___R622 _n10KR0402
PCIECLKRQO# R611 . ~10KR0402
[AKE# R637 '10KR0402

RI% PCH 'X_10KR0402

PCH GPIO33 _R660, . X _1K/19%/4

Disable ME in Manufacturing Mode
(GP1033 Pull Down 1K)

SPI_MOSI
ITPM_ENB(SPI_MOSI) | ...
0= Disable iTPM(Floating
1=Enable iTPM )

C504 | REB1 MS-7557 OTS !
X_C1U16Y3 I‘ 100KR1%04G2REbmmand 200K . |
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Y22
20
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O1u1OVIXTRIA 4y VCCDSW

vees CHIG

+1.05V_ME
[e]
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-
I
0.1uf/10V/XTR/4
J-
-F-
X_1uR/10V/Y5V/6

1UF/I0VIYSVIE

PCH_1P05

.1.7 vces_3
C557 >
0.1uf/10VIXTR/4 vces3

V_CPU_IO_NCTF
CPUVTT O B39 1 y7epusio

SVREF
26 SVREF 2 VSREF
26 SVREF_SUS SVREF_SUS VSREF_SUS
26 VCCACLK Yy—YCCACLK VOGACLK
VecADAC  G——————AEL] vécapAc

26 VCCA_DPLLA ;g% VCCADPLLA
26 VCCA DPLLE VCCADPLLB
26 veoxok py—YEOXOKcatfycoyrm
26 VCCSATA PLL_PQH Y>—VCCSATAPLL POH _ pa1 f \ccoarapLL
26 VCCAPLLEXP Y—VCCAPLLEXP _  a21 {\ccapyiexp
26 VCCFDIPLL ~ Y)—YCEFDIPLL & & a3z |\ ccepipLe

TP11 VCCAUX PDV. 0

TP1L

CPUVIT O0—t veeomi
lczvs 1| vss
lmmnwvsws ves

5 voceuL y—vee_ [l vecvny

VBATO A VCCRTC

DCPRTC
VRTC INT BA39

VCCRTC_NCTF

B

B

VCCSST AHa3.

DCPSST

VCCsus
C477 == €549 = -L—AE&L DCPSUS
0.1uf/10V/X7R/4 C550 AY

Lothin VCCSUSHDA

VCCVRM

0.1uf/10V/XTR/4

26 VeCXCK H—YEEXCK |

3vsB

7 OF

18ohm: R11-0180013-W08

IBEXPEAK_A

9

DCPSUSBYP
VCGLAN
VCCLAN

VCCME3_3
VCCME3_3

VCCPNAND
VCCPNAND

VCCPNAND

POWER

3
3
3
3
3
3
3
3
3
3
3

VCCSUS3_3
VCCSUS3_3
VCCSUS3.
VCCSUS3,
VCCSUS3,
VCCSUS3,
VCCSUS3,
VCCSUS3.
VCCSUS3,
VCCSUS3,
VCCSUS3,
VCCSUS3,
VCCSUS3.
VCCSUS3_3

VCCSUS3_3_NCTF

VCCSUS3_3

VCCSUS3_3_NTCF.

VCCSUS3_3

VCCSUS3_3

VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
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VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE
VCCCORE

3.406A

Y24

PCH_1P05

1.748A

SN

B

BB

RHEHERREEEE

B
BB

BRREERERE

B

BREE

BEE

EEORERENNNEREEEREERR

BR

]

BREBE

Wldddddaddddds

oe

B

VCCCORE

BEREO0E

VCCCORE

VCCCORE
VCCCORE

BREBEEBRRRE

B

VCCCORE

B

VCCCORE

X_15R: IBEX_0

Name Description
VeeSusHDA Suspend supply for Intel® High Definition Audic. This pin can be either 1.5 or
3.3V
. S0 soIdle | o Sx sx Idle
Voltage Rail Voltage cemax Current comax Current
Current (A) Current (a)
(a) (a)
VeclAM 1.05 0.372 0.078 0.079 TBD
VecSusHDA 3.3 0.006 <1(ma) [ <1(mA) | <1(mA)
Symbeol Parameter Min Nom Max | Unit
VecSusHDA High Definition Audic Controller 314 23 2.47 v

Suspend Voltage

VecSusHDA (low
voltage)

High Definition Audic Controller Low
Voltage Mode Suspend Voltage

% % o d

& 9

3V_ME %%f 3
c410

0.1u16VIVI4

VCCNAND:
vecao RABL, X 066

VCQNAND

veel s8o-R492, 06 |

e}
vces

el

c408

c409
0.1u/16V/Y/4

0.1u/16V/Y/4

3VSB
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o] VSSNCTF 0>>2>>>>5>>5535555555535555555555355553553555355553555553550555555555> vss 12
c1i] Vvss | 3] VSS 5o
VSS ? o Vss
ClZ{ vss > ? vss [-HaL
cis ] Va2 IBEXPEAK_A é ves [z
ca1 — = 134
Cap | Vss VSS [
Vss Vss
C39 M11
Car | vss VSS [y
VSS_NCTF Vss
D22 M14
Vss Vss
D34 M33
Vss Vss
D3 M3z
bag] Vss vss o=
= Vss VSS [~
E1p | VSS_NCTF Vss |
E15] Vss VSs [
E1a] Vss VvSS [
1| vss VSS [—5*
Vss Vss
E19 P11
o] VSS VSS oo
Vss Vss
E231 y55
20 vss vss 231
Eao ] vss vss o2
= Vss Vss
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== Vss Vss oo
co| Vss VvSS [oo
Vss vss 2
E8 vss vss e
6—— E9 |
11| VS VSS s
o] Vss VSS [
Eig ] Vss Vss
[ T—
E1a] Vss e
E1a] VSS VSS [
E20 | VS VSS Mute
24 | VS VSS Ml
£a0] VSS VSS [
Fas | VS5 VSS Moa
S| vss Vss |2
i vss VSS [
g | Vss VSS 5o
Vss VsS [0
6 G38 |
Vss eSS
G39 Vi3
Vss VSS
Ga1 V16
Vss VSs
H31 V18
Vss Vss
H5 V19
Vss Vss
HZ V22
hg | Vss VSS[FV2
14 | VSS vss 2
e Vss VSS [
e Vss Vss [
Toa | VSS Vss
AV BER——
) Vss vss |2
29| VSS vss 08
5] Vss VsS [ oo
o vss VSS [
Vss Vss
17 W39
Vss VsS
K16 W5
Vss VSs
K2 Y10
Vss ES)
K20 Y13
Vss Vss
K22 Y2
g | VsS Vvss [—o0
] VSS VSS [ 28
Vss Vss
K39 Y40
o ] VSS VSs [e
111 | Uss VSS [Cata
Vss Vss
112 1 y/ss 8 OF 9 TR TR TR T TIN TR vss [HA30
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PCH decoupling cap

PCH_1P05
Qo
L14 X_10uH/100mA/10hm/8
Py l RA1G, X OECEDIPLL o cocon | oy
[ ~ vees Cl 11 AH1
C355 r—-—-—-=-- —\ L “\ | CPU_VTT | o 970567 to b57 o 6
X_10uF/6.3V/X5R/8 ‘GVSB | : VE(E)AT | ‘ : ‘r - :
| | |
= I | | | | 2 Q | 1| csss | cdsi | cas2
Q2 9 I L 7T 4
| | | | | N J | - - - |
L19 X_10uH/100mA/10hm/8 | | | | casr | cam | ‘ N - g 2l e
. R548 . X_0/4/CCACLK $ ¢ | E g 1| E
M T T S gl s
DPVCCACLK 24 : cago ! : 1uF/1ovIYSVie ! ! 2 £ : | B 51| 5 !
c440 ! 0.1u/16V/Y/4 ! | B 5 | < S < |
caa1 ! | | | | @ 2 | < 2020
X_10uF/6.3V/X5R/8 1uF/6.3V/X5R/4 | | ! | | X 3 [ S S
| . 1U/16VIY/4 | | | | = |
= = | | | | | > | =
L16 R744 = | | | | Close to ball B39. Close to ball AV2
g VCCA DPLLA >>VCCA_DPLLA /24 | | | | e - == = 1
L ~ L -
OR0805 1R1%0402 ECSQ:L— ca07 Close to ball AV25
Close to ball AY29.
1uF/6.3V/X5RI4
220uF/16Y
) . PCH_1P05
— ,o, - - e - - - -
L17 R745 B [ il | vces
o VCCA DF’LLB»VCCA DPLLE 24 | | ‘ o )l | Q@ Close to ball A9 Close to ball U40
- |
O0RO0805 1R1%0402 EC41:L+ c406 I case | 1 1| caa casa !
| - | | — | — - | I - - -7\~ - - - - - -
T T T T | 4! | 1 |
1UF/6.3V/X5RI4 | B | 5 ! | cazr | c464 Cadg || | c437
220uF/16Y | s, 2 e € | ! = l= = !
L == b = S ul I T o1 T o ITo 11T o 1
7 4 - | g 2 ! = & ! e : B B
| & g | 13 @ | | g 1! g | g 1 [
‘ 2% R s | Close to ball AE27 5 11 5 [ - -
a a | @ 4] | S s s
| 20 2 ! < 2 ! < < <
‘ §‘ | - | > S | 1 _s1r1_-_1 4 5 1148 -1
PCH_1P05 | o ) ‘ ! Close to ball N38
? DMI PLL FILTER | : ! : | :
[P R /4 A
L15 X_10uH/100mA/10hm/8
N l R432 \ WX OI/CCAPLLEXP o0 npi | EXP 24 Close to ball Y26 Close to ball Y29
cse2 NS SS s ______________<9
X_10uF/6.3V/X5R/8 I~ TPCH_1P05 |
L [ Q Close to ball AE18.,
= SATA PLL FILTER | ;
L18  X_10uH/L00mA/LOhm/8 : : i
N . RS10,,, X 0/4 JVCCSATA PLL PCHyy .\ ccara pi feh 24 ‘ 345 | csa2 L C342 DL 054:«#
= =
| N X 5 | 1uF/AOVIY5VI6
ca14 ! S = ] | !
c421 | > s 5 Pl |
X_10uFlG.3VIX5RIﬂ 1UF/6.3VIX5R/4 | ] < s I |
| = 5 g [
[ T =
| 3 3 £ |
| S @ { Close to ball V15
| & ;
! |
5VREF & 5VREF _SUS Sequencing Circuit vees
must be powered up before' or after within 0./V. VccADAC PCH_1P05
Also,V5REF must power down after VCC3 or before VCC3 within 0.7V. L20 10uH/100mA/10hm/8
This rule is also applies to V5REF_SUS and 3VSB. R513 X_0/6
However,the 3VSB is derived from the 5VSB on the power supply
thru a voltage regulator and therefore,they can satisfy the requirement. . I *,\Ea.t Beﬁ *A*FT
E¢49 + cas7 ‘
| €456 !
° |
_ _ 2 | _1uFe3VIXSRIA _
Q58 470u/10v B3
B
vees 23904 - L2 L
465} 1UF/6.3VIXSRIA ) -3
R600 , . 10/4 SVREF y Tt T T T T T T T T T
VCC5 O AN SVREF 24 -
> : Populate for external LC filter.!
|
: PCH_1P05 489 XM iihl ggvccpu 24
VCCXCK 24
63
e S ' MICRO-STAR INT'L CO.,.LTD
| h
©490;0.1ul16VIX5R/4 : : MS-7619-V20-20110715-A
R664 10/4 5VREF_SUS | | Size Document Description Rev
5VSB O- AN SVREF_SUS 24
> - | | Custom PCH-DECOPLING V10
- - -~~~ T TT--------- N . Py [Date: Monday, July 25, 2011 [Sheet 26 of 54




5
n PLTRST# RVDENOQ =
6232050 PLTRST# LRESET# DENSEL#GPIoA0 | DEXE Parameter Typ | Unit FLOPPY CONNECTOR
3 LPC_DRO#0 90—gsrmims 20| LDRQ#BSGPIO_TRAP 5 INDEX#/GPIO o - -
2229 SERIRQ $—SERIRQ 29 L oerirg MOAH#/GPIOAL o Main Supply Average Current 3 mA FDD1
23,29 LPC_FRAME# oo——at=l— 304 rpaniy 5 DRVA#GPIOA; ; A
20 ck_P_33M_SI0_PCH $———rr e384 peicik Z DiR#GPIO44 L i Main Supply Standby Current 2.5 mA —~— I
20 CK_4a_SI0 0 —=F SR cLkin 3 STEP#/GPIO4S 7Y Standby Supply Average 1.0 | mA 00 [2—=
| 10 WOATAZ .
23,20 LPC_ADO ™ hyvs g 8 WDATA#/GPIOA s Y SUpply & ce
23,29 LPC_ADL LADL 8 WGATE#/GPIO47 |H4——2ei— Current oo
23,29 LPC_AD2 KEH yvees TRKO#IGPIO51 J-L6—— TRACKO? oo |8 INDEX#
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PLTRST# TPM

1.17 PP Pin

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).

Trusted Platform Module (TPM) Overview

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
resides on the motherboard and is connected to Ibex Peak using the Low Pin Count
(LPC) bus to communicate with the rest of the platform.

Today maost protection against computer viruses and unauthorized intrusions consists
of adding and updating software that installs outer barriers and surveillance tools. The
goal of Safer Computing is to go much deeper, integrating a level of trust into the
actual hardware and pre-operating system environments. Applications intended for e-
business are based on trust in the communication partner and the reliability of the
connection.

The objective of the TPM is to establish a baseline of platform integrity and enhance
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
TPM provides protected storage of platform data allowing for platform-level
authentication toward the goal of making data files, transactions and communication
more trustworthy.
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PREOHD B17 Gnp G PALL PONTH0 3% penTs0 19 20 NVR_DATAI11 VR DATALL 68 MECLY. MECY
19 AD3L 2 820 pp31 AD30 [-A20 ADED S>Ap0 19 X C10pSONOAQ 20 NVR_DATAL2 VA DATA 5 -
19 AD29 B21 | Ap2g +3.8v. |-82L AD28 20 NVR_DATAL3 VR DATALI 35|
AD27 hoa| G0 AD28 |55 AD26 2 M = o B ATALe VR DATA 7
19  AD27 22 AD25 noa | AD27 AD26 [~ 2 AD26 19 20 NVR_DATA1S VR DQSL 2
19 AD25 hos | AD25 GND AD24 AD24 19 20 NVR_DQS1 =
+3.3V AD24 |A25 x—31g
#.
19 C_BE#3 L B264 c/gens IDSEL A28 D2 RE67, ~330R0402_AD16 GND_O [
AD23 B27 A27. NVR CE N 0 24, 8
19 AD23 AD23 +33 AD22 20 NVR_CE_N_09>—NVE—<EN—o t 2 GNp 1 B
D21 »—E%E— GND AD22 (428 AD50 ggADzz 19 20 NVR_CE_N_1 GND_2 [
I i Ak e oo 3 = o bt
B3l A31 AD18 20 NVR CE N 2 NVR CE N 2 1 4150
ADL7 B3 35v AD18 -4 ADIE ggAms 19 _CE_N_: VR CE N 5 * 5 GND_5 [-2
19 AD17 éé EED 8321 ap17 AD16 [-A AD16 19 20 NVR_CE_N_3 GND 6 |23
19 C_BE#2 CIBE#2 +3.3V [ GND_7
RDY# B34 GnD FRAME# A4 FRAMES GND_8 2L
B35d |rpv# GND A3 4 GND_9 [
B36 1 33y TRDY# PAIE e 20 NVR_WR_N_0 NVR WR N 0 21 GND_10
DEVSEL# B37 ., A37 ' TN NVR WR N 1 60, - 36
DEVSEL# GND sTOPH 20 NVR_WR N 1 g a0 GND 11 -8
—B38 1 oNp sTop# PA3R 20/NVRIRBLN K- GND_12
:52%:; Aaag Lock +33v (-8 NVR ALE 19 GND_13 |48
5404 PERRY SMBCLK 240 20 NVR_ALE VR CLE t o ALE 0 GND_14 |22
SERR# B4l 433v SMBDAT (R4l 20 NVR.CLE CLE O GND_15
SERR# GND L salie GND_16 |F26——8
BA3 1 33v PAR [-A4 i <PAR 19 CLE 1 GND_17 [F22—¢
C BE# 44, A4l AD15 — -7 [C62
19 C_BE#1 éé D14 nas( CIBE#1 AD15 [-492 >> AD15 19 AVR K 0 19 GND_18
19 AD14 AD14 +33V 20 NVR.EK O CK_O/WE_N_0 GND_19 |F52——9
B46 A46 AD13 w48 66
AD12 BA7 GND AD13 AT AD11 ggADlS 19 NVR CK 4 71 CK_N_O GND_20 69
19 AD12 ADTo AD12 AD11 AD11 19 20 NVR_CK 1 CK_1WE_N_1 GND_21
19 AD10 B48 | Ap10 GND [-A48 %10 ckN_1 GND_22 |2
B49 A49 AD9 N )_ 5
GND AD9 M ADY 19 ) y, o GND_23
X1 kg X2k X2 VCCNAND OR339 U X IOKI 554 \\p L
1o DS AD8 852 | \os Claeso pAS CBEN 4o loru 1o X_DIMM-78P# BLACK-RH
19 AD7 ALt B33 1 D7 +33V (A8 ADG
ADS5 g5 | "33V ADG 452 ADA ggADG 19 N13-0780011-F02
19 AD5 551 AD5 AD4 [FA55 AD4 19
AD3 B56 AB6.
19 AD3 B561 AD3 GND [-438 AD2
ADL GND AD2 D5 g AD2 19
19 AD1 K B58 AD1 ADO A8 ADO 19
ACK#64 Rond t5vw0) FSVUI0) Faga REQ#64
ACK64# REQ64#
B61 AB1
a6z | 3 73 a IDSEL = AD16
+5V +5V -
= SLOT-PCI-2
N11-1200171-F02 (MS-7541) STER = PREQ#0
I
I
I
PCI PULL-UP / DOWN RESISTORS : PCI SLOT DECOUPLING CAPACITORS
I
I
vces vces vees vces
RN12 o) i RNI4 O ! 4 C558
19 DEVSEL# (—DEVSELE 28021 ¢ 19 PIRQHA >—DIRQEA 2 2R3 1 ‘ o vees
19 TRDY# D>—t 4 A3 19 PIRQHD >—mRBre—4-AAn-3 ‘
19 IRDY# LC—prmier—a ¢ 19 PIRQHC p>—gpre——aiani 0.1uf/16V/X5R/4
19 FRAME# ) A 19 PIRQ#B 8 :
8.2K/4/8P4R 8.2K/4/8P4R ‘ Ca63 = = C52 = Ca93 €500 = = ca97
RN13 A RN11 ‘ €0.1u16X0402-2 0.1Uf/16VIX5R/4 0.1uf/16V/X5R/4
19 SERR#(C—SERRE 25 19 PIRQHF D—pRiE 2 ARXAL |
19 PERREKCT OoKy PR 19 PIRQ#H —FREIE——a 7 ‘
19 LOCK#»>—e=sty 8 -5 19 PIRQ#E 5= S-S | L L
lo  STOPE 8 19 PROLGSS_PIROG 3 0.1Uf/16VIXERIA = =
2% 2 | 0.1uf/16VIX5R/4
8.2K/4/8P4R |
I
ACK#64 _R712 _ 8.2K/4 | I ggégzg |
REQ#64__RTIL8.2K/4
—REQ#64 R7IL, \82KIA | ig g:ég#g | MICRO-STAR INT'L CO.,.LTD
# |
19 pci_pMEY—PCL PME# R665 X 4.7K/4 3vsB 8.2K/4/8P4R : MS-7619-V20-20110715-A
| Size Document Description Rev
| Custom ONFI Slot & PCI Slot Vio
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LVR Power and Control Pins

Pin Name Pin # | Type |Name and Function
CTRL1PZ 7 Analog | Connect to the base of the PNP.

Regulator output; connect to 1.8 V dc supply and a center tap, 1 uF
veT 6 | Analeg | JSOMER

R11LN
1

V_1PE_LEN ey

TR
' ' * Power up sequence: 3.3 W de then 1.2 V de. R s|EIE|E
wier up sequence: -2V e e thod of enabingidisabling features in SKUs glg g § ; i E 5|5 8|8z
« A minimum 3 ms delay is required from the time 3.3 ¥ dc reaches 2.0 volts to 5|5 W @@
V de reaching a sweady = o o
* Power down sequencs 1.2V
= |= 3
. (8|, B 13lalals B3
2lg 2| =
GEIE AN EH R
3VSB_LAN 25 7 g E El .s 2 g =] %
HEHHE HHEHHEHE
R445 10K/4 48 | G req N ToLALUS(o) 82578 DO+ £ g g o = e HE £|E E
P ) 6 e o = 14 82578 DO- o= = % §
PLTRST BUZ 2733 PLTRST BU3# ) PE_RST N por Uil Soere Dir ve é (- 5 £ é £
cats 20 CK_IN_GLAN P gﬁ PE_CLKP == | “mD MiNUS[] (18 L a Link S E 5 5 |3
20 CK_IN_GLANN PE_CLKN Ll g \ME1_PLUSIZ] [ 82578, D2- +18V_LAN cae8 C369 Speed Platiorm | Segment s
> 0.1uf/1OV/IX7RI4 4, C400 IN_LAN RX_C 8 —] L 3 82576 D3+ 4 -
[ 19 IN_LAN_RX ria I Gass = PETp MDI_PLUS]3] T z 3
o uf # - - @
e 10 N TAN R 01uTI0VIXTRIA {{C398 IN_LAN _RXZ C o] PETP E)_ v 7 82578 D3 CP12  X_COPPER g g I Corporate x| x x| x| x| x| x| x|x|x|x|x|x
s S 2 iga
s 4 2 s (Celpelia)
2 19 IN_LAN_TX PER| =3
gl 1o 22| PERP ver 3VSB_LAN ¢ g Corsumer |0 mer 10ER X x [ x|x]x X X
5= 5 El >
3 TX and RX R~ 1 RSVDI Ra38, . 3Ki4 . A b= Deskiop 52578 for
g RSVD1_VCC3P3 e - Corporate 1CEF x| x[x| x| x x| x| x| x| x| x| x| x| x
23 PCH_SMLOCLK ;;ﬁ SMB_CLK N RSVD2_VCCaP3 RSVD2 RA3L,3K4 % Lcm = Gigabt | (Fiketan) Corparate
23 PCH_SMLODATA SMB_DATA S VDD3P3 0.1Ul10VIXTRIA - Deskiop (Kngs [ 182578 for 1070 X X x| x X X
3VSB_LAN RA26 \ \AOKI4/L 2] CTRL_2p5 |-+ Creek) Consumer
23 LAN_DISABLE_N LANDUFBIE R # LAN DISABLE N = = c41zl
w AVDD2P5 < —
AVDD2P5 T p
ACT 82578 LED# 26 z
SPEED 82578 10008 7 | 1550 O DVDD2PS g
S 7 S
vSB LAN SPEED 87578 1008 o5 -e02 u_IJ R 12V FILTERED 0 :
DVDD1P2 T
DVDD1P2 a - - - - - - - T T T T T T T T T T T T T T T T
R — TP AN JTD0 JTAG_TDI +12V_FILTERED 1 | PLACE MDI TERMIANTION CLOSE TO THE PHY ! Giga-Li
X 10K/ TP LA,\?B%-MS—E'L JTAGTDO (D AVDD1P2 | | iga-Lan
JTAG_TMS  |<T P
X_10K/4_TP_LAN JTCK A AVDDIP2 +1.2V_FILTERED 2 " zv ™ | 50, 49.9R190402 | N58-22F0731-F02
m AVDD1P2 40 | 437, 49.9R1%0402 l lC372 0.1uf/10VIX7R/4 | n
XTALO 9 | yraL out AVDD1PS 455,49 .9R1%0402 | ink Yellow
XTALT 10 — > i) | 464, " 49.9R1%0402 1 €386 0.1uf/10V/IX7R{4 Active Blinking
XTALIN A Diu'/luVlX7R/4 | 470,77 49.9R1%0402 | 1000  Orange
AVDD1P: 0.1uf/10VIXTR/4 479,77 49.9R1%0402 (G394 0utnoviXTRY | 100 Green
R503 1K/4 TEST EN 0.1uf/10VIXTR/4 | 49! 49.9R1%0402 10 None
B [z tanap2 cTRL 0.1u10VIXTRI4 | R508,"/ 49 9R1%0402 C405  OAUIOVIXTRIA |
R421 Frar-ie2 = = T = | ! 19
= RBIAS LAN
RBIAS vss +18V_LAN | | 2
2.37KI4/1 9 | Yellow
€366 = = !
" XTALO \_ 4 _______ |
w WG82578DM-CO-HF 3VSB_LAN
= C27p50N R543
=7 m Orange
25MHZ/18pHC495 2
c364 R225
1t XTALL 33014 LAN_USB28
w LAN 82578 LED 19 22
= ca7psoN ACT 82578 LEDE 20 £ Green
TCT 82578 13 R
l TR 82578 DO+ 18 oI+
C116 C120| C173 TR _82578 DO- 1 TD1-
s T Tz TR 82578 DI+ 3 T °
& x|z TR 82578 DI- 11 —102-
g= =22 TR 82578 D2+ 1 18 ‘TDT“’TD 2
S TR 82578 D2- 10 3-°
g K K TR 82578 D3+ 15 o4 °
3 3 3 TR 82578 D3. 9 TDAZﬁ
o, S S RCT 82578 14 N
' . SPEED 82578 10007 o1 P55 & HSS SKU
SPEED 82578 100# _{:
R224 T
e Remove this page all component
c161 RJ45_USBX2_LEDX2_TX-GIGA-RH-5
+1.2V _LAN L 3 c1e6
— N 5] 3 N58-22F0731-F02 . y X 1
H g Maximum Trace Lengths Based on Trace Geometry and Board Stackup
] 2
+1.8V_LAN 54 g
N b=l g
+L8VLAN  3VSE LAN S 3
N:131-0108759-N03 < Dielectiic | Dielecttic “;”‘;tc'é'f Pairte- | _Nominal | Impedance Maximum Trace
Thickness Vl\;hdth Spate Impedance | Tolerance Leugthl
, - h
Trace Width 30mils. Ra%E RaoL {mils) (mils) (mils) (Ohms) (+/-%) (inches)
3VSB_LAN X_0i8 X_0/8 x COPPER
Y 32 s Lev *’QV?LAN 2.7 4.05 4/10/4 19 952 172 3.5
VN vour 0 +1.2V FILTERED 0,1,2 2.7 4.08 4/10/4 19 957 152 4
3 R1 R4 L JS 12 N 2.7 405 4/10/4 19 95 10 5
<) X_100/6/1 337 81 339 © o CP16  X_COPPER Jio/az > Z 7
10uf/16V/Y5VE - ® < 2 ©  [c36E C330 3.3 &1 4.25/4.2 . Lo 7 d
3 > 2 2 == % > Slo/a 2 2
2 I 2 Ji £ z 3 509 X 058 o +12V FILTERED 0 3.3 4.1 4.2/9/4.2 23 100 15 4.6
= R2 3 1lg 13 g L § J_ cao 3.3 41 4.2/9/4.2 23 100 10 6
:4;306’1 é 5 E <~ <~ R403 0.1uf/10V/IX7RI4 4 4.2 5/9/5 28 100 2 1 71 4.5
& \ |
x < < X_4.99K/4/1| c341 CP14  X_COPPER o o -
otuOVXT C10u6.3X50805 1 4 * 5/9/5 28 gr 15 53
- E 457 X 08 o +1.2V FILTERED 1 4 4.2 5/8/5 28 100 10 7
LAN 1P2 CTRL §4ECP69TIG SOT223- RHT Notes:
,,,,,,, ca87 1. Longer MDI trace lengths may be achievable, but may make it more diffictlt to achieve IEEE conformance.
+L2V LAN MMJT9435 Id=: 3A O.1utrL0V/XTRI4 Simulations have shown deviations are possible if traces are kept short. Longer traces are possible; use cost
considerations and stackup tolerance for differential pairs to determing length requirements.
CP13 X_COPPER -
| BCP69 Id=1A ‘ 2. Deviations from 100 ©2 nominal and/or tolerances greater than 15% decrease the maximum length for IESE
7777777 = conformance.
413 X 08 ,_+12V FILTERED 2
L C

Figure 16-20.82578

Power Sequencing

HANKSVILLE

Device Market Segment Product Code
B Corporate mobile and N
BZ577LM workstation WGEBZ577LM
82577LC Consumer mebile WGB2577LC
o Cerporate desktop and -
B825780M workstation WGB2Z578DM
82578DC Consumer desktop WGB2578DC

C293 c294
0.1uf/10VIXTRI4 C10u6.3X50805

365
0.1uf/10V/X7RI4
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VDDSR__ C253 C262
VbD3 Ci OPPER
401 dth 2

2TiAg Mz
VIIGXINTANT

3VSB_LAN

R211
330/4

= c89
0.1uf/16VIX5R/4

Giga-Lan
N58-22F0731-F02

11 mode 84 CF

- — - - LAN USB1B
! | 0
u20 ! MR
PCT Express | ; l l S—T1 o
1l . Hsop 285 5 GBI pery o 1 o9 | cios — T, Pryp—
auss_LAN 19 RTUUAN TX# ;j HSIN 1ison o RN T AN R 19 3 I 3 1z 17
g8
20 CK_RTL_GLAN_DP REFCLK_P wakeE — — — _l =212 B 16 TLQ_GBG: °
20 CK_RTL_GLAN_DN REFCLK N LANWAKER 26— WAKEE _ SSwaker 232830 8= 3 - ig "
R385, , 4. 7KRO40: . R s oL ” Orange
2732 PLTRST BUS# Yy—PLIRSTBUSY 27 | jepqrp g ] 53
PLTRST BU3# SPEED_1Q0#
777777 T :_“ -0 0T 205 22
| 2
c288 [|—R356. \ 24KRIM/ RSET 461 RSET g MDIPO e b RIMS_USBX2_LEDX2_TXGIGARIKS O oo
Iy veea R384 , , 1K/1%/4 LAN 1SO 2 soiates 18 MDINQ [3—————— 22— o kior
= g wpipy [F-———— TRQF & . o N58-22F0731-F02
5 R383 SROUT12 48 I MDINL z <
g 1 15K/41L SROUTR | = mpip2 | 8 TRDZ = g §
3= FB12 Il . |7 MDINSFS TR_D2- lg § il
s Close to Pin 19 = vorsn 4 | oose L3 y 4 1o o3 3 g
ffffff VDDSR 18 ] e —— M 2
| | L 2 _y__ <
. | co86 283 | C289 264 C270 C281 1 a8 ACT LED
VoLPz DVib12 Im LEDO TAN EESK R368,__330R0402SPEED 1004 VDD3
| el el ol o o DVDD12 | @ LEDVEESK o Frcs R S0R0A0ZSEEED L0
| 3T 5| STETETE AvDb1z | GepuauxiLED? —
| g g | I 5 5 E I E AVDD12 | % LED3I/EEDO 33 LAN_EEDO__R373 0/4 SPEED_1000# Rast
| | &1 = = 8= 5= & FvoD12 m o
=3=2 3 3 3 3 [
| TR I
l——— — — ! Vs Vobes EnsR 43 Lok
FBS .
~ con 259 C260 (285 40 -
svss LA 7 AvoD3: o 57 SKU remove this page LAN-RTL8111DL
- R357
X_400hm/3A/8 GND
i 2 i §l 21 - A aND iw All component except LAN POWER
s SsTET S Ci GND
P10 X_COPPER I 5 I 2I gl 5 CLK_LANI P : oo L
=X =FTi=—Z ck o a2 | ceras oy 11
g f 0§32 | e 2 ENSR=1, All SKU the Power need to use ( From PCH)
RTEIII0CGRRH Enable switching regulator
€258
i it CLICLAN B06-8111D04-R09 ENSR=0,
zva/sowNPO/si Disable switching regulator
Y1
S 25MHz F——————— — — — — — — — — — — - — S S - - — - — Bl
c257 T | |
n " CLK_LANO
I it ! svsB 3vsB |
27pF/50VINPO/6 | |
! ! DD3
| | Populate for support eFUSE.
| RAIZA [T R N S
47K/4
| | R516 PMOS | ! :
| 30/4 | R372
Chokel C261 €262 near Pin48 200mil ! G 4t ! 3.6K/4
! i e ! Qs3 | ! ! VDD3
| CHOKE? | vbowez P-POGPO3LCG_SOTBO3-RH | [ | u14 ?
| R522 LAN_EECS 1
SROUT12 . . [ | 4.7K14 Q52 Cc403 | IAN EESK s ke T l
273 252 baos s O.AUILOVIXTRIA AN EEDI
| CHATULTARH f f ‘ :“ 28 SLP_LANE Dy~ l 3 avsB_LAN | TANEEDD 4]0 9Re 5 c261
i I 2 | 2N7002 | X_0.1uf/1¢ R/4
! g s | | | X_AT93C46DN-SH-T-RH i I 01 YPRR]
| I '21 g | cP9 | ‘ = -
s s X_COPPER
L 2__ | = ‘ CIK/%4
\% | | e
| | -
“FB12": A trace from CHOKE to RTL8111DL pin4 |
P | All SKU the Power need to use ( From PCH) !
| |
! |
| |
Symbal Parameter Conditions Minimum Typical Maximum Units LEDELD = 4 1 E
- - LEDO TwRx = LI
VDD33. | 3 347 Supply Voltage | 297 33 163 v AT
AVDD33 LED] | LINKlOo LINK AT
DVDDI2, p
7 1.2V Supply Voltage - 1.0 1.05 1.09 v LEDZ | LINKIO Rx FULL
AVDD12 PIEN S
B - - - LED3 | LINKIO00 | LINEl0OO | FULL -
EVDDI2 [ 1.2V Supply Voltage - 1.0 1.05 1.09 WV ; ACT
Vin = VDD33 or 5 EEPROM  RTLB168D.cfg
T Input Current GND 0 - 0.5 HA il L
CONFIG 1 18 il g, FasaCcF — i
Tec33 Average Operating Supply | At 1Gbps with heavy sg mA TUFERT,
B Current from 3 3V network traffic 00 mode #EA, OF
Tecl? Average Operating Supply | At 1Gbps with heavy 289 mA 01 mode A 4F
2 ; - - =
Current from 1.2V network traffic 10 mode #&A 8F
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Closed Codec

AVDDS

AVDDS

Closed Codec

505

! C0.1u16X0402-2

+12v

@
5w
L uw 3
JDREF Closed Codec Qe el gl g
a3l = &lol
C498,1 X 10010v/8 | 22 g sfg| o4
R707 ] @
20K/4/1
C507,0.1u/25v/4 st
i Qoazon Ly ow
fizigae pig B
338233 S3% & MICL L
EEg o mic1-L 2 ————e—
5 22
SURRBACKLL 45 fig/ne - 4 MICL-R
SURRBACKR 5] SR e LINELL 23— UNEIN L
 ar] [24 LNENR
35 SPDIFI3 éé SPDIFIEAPD LINEL-R —
ST
35 SPDIFOL SPDIFO
AVDDL
SENSE A 13
Sense A AVSS1
CINE2L 14
B ——uat JREARTEK
_MicoL 16 | L [28 MICLVE
b MIC2L AL0888 MICL-VREFO-L e
_WMieR a7 ]
MIC2-R
x84 ool LINELVREFO [ 3
> cb-6 ¥ < 30 MIC2VREFO &
3k MIC2-VREFO 8
201 cpr - 21 LINE2 VREE &
vees s 23 LINE2-VREFO [ WicT v R s
o) 88 22 O MISHVREFOR 3
S :
Closed Codec 3vsB 8 58 =% 89 am ©
> aa 9a >suwo
& 56 an ap od
() casa ] ALCB88S-VC-GR-RH
‘XI I o R695
o = 4 o)
5 =
E= =3 of
5 < o 8
2 B 4 5
B R706 ¢ 5| Reo: 3|
0R @
18ohm: <
S S
= R R
B oy, 8 g
a3 £r s ©
gy
< ¥
N
20,23 AZ_SDOUT Soeees ™M
23 AZ_BITCLK o 4
S Q
cs01 = 3
X_C20p50N0402 2‘
. RONT
SENSE A RS37, . 5.1K/4/1 ERONT JD FRONTJD 35
R532, . 10K/4/1 LINEL JD UNEL D 35
R526 ,  20K/4/1 MIC1 ID IS
RS15, ,, \30.2KI1%/4 SURR_JD SURR LD 35
Closed Codec
ENSE B CEN 1D
SENS! R654, , 10K/4/1 J—
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

CP28 o X COPPER
L

CP30 o X COPP
<

7F =

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

C432,1 X
als

€295, X
als

C331,,0.1u/25V/4
als

~7F =

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

N32-1030461-H06

vees
JSPDL
SPDIFO2 R723 , 1044 H
i 3
€521 BH1X3_black
UOWSUWOGI £ SPDIFO
c520
X_0.1u/16VIY/4
svsB
For Standby
mode-De-pop D28
S-IN5817_DO214AC
33 D27
VIN vout AVDDS

C529

For improving the background
noise of MIC boosting.

R735
100/4/1

324R/1%/4

-IN5817_DO214AC.

M
ECS3,

3

C496
X_01u16V/Y/4

D22
LINE2. VREF
AT54A_SOT23

MIC2VREFO
S-BAT54A_SOT23

LINEN L EC44 1+ CD10u25EL7.
:t:l, éi LINEINL 35
[INEN R ___EC43 .CD10u25ELT ;; CNEINR 30
LOUTR EC59 1+ .CD10u25ELT
i:l‘ é:: LOUT R 35
LOUTL EC61 CD10u25ELT ;; lourt a8
SROUTR __EC48 1+ .CD10u25ELT
SROUTL ___EC47 1+ g 3 .CD10u25ELT ;
CENOUT _EC54 1+ -CD10u25ELT
BASS LFE EC55 1+ g § .CD10u25ELT :; gigsow 325

SROUT R 35
SROUT_L 35

SURRBACKR EC62 1+ .CD10u25EL7
SURRBACKL EC60 1% é 2 cotousselr ;; SRREART =
MICLR _ c468 C10u6.3X50805-RH-3 uR s
MICL L C460 ‘C10u6.3X50805-RH-3 ;; N =
7;; MIC1V_R 35
—— > MICLV L 35
LINEZR EC46 1+ CD100u16ELS-RH LINE2 R
TINE2L EC52 ;+1é 2 Cotonut6ELsRH TINEZ L
MIC2R €470 C10u6.3X50805-RH-3 MIC2 R
MICZL CaTL 1" C10u6.3X50805-RH-3 ___MIC2 L
RN21
SURRBACK_L A
SURRBACK R
3
102 F_MIC2 R
F LINE2 L
For 888 :
For 888S: 91R
(90.9R)
LINE? L R631,, 22KR0402
LINE2 R R592
3
1 RN23
S 4.7KIAIBPAR
JAUDL  N31-2051411-H06
deel - mic GND ﬂ
E MIC2 R 3 MICPWR PRESENCE#
INE2 R MIC2_JD
Lt 5 FLINEOUTR  LINE NEXTR [-& RIS POIAL
FR-IO:SEN R739, , J4TR/4 HPON 8
F LINE2 L LINE2 JD 9.2K/1%/4
— 2 FLINEOUTL  LINE NEXT L [-& B8
R738
. = Cs38 H2X5[8M_BLACK-RH ~F
cnL il C1000p50X0402
100P/SOV/BPAC 1 X_otd

to be close to JAUD1

*  R735, R721, R730, R663. and C604 have
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N58-32F0011-S42 (MS-7541)

1D
2 UNERR gg R414,, , 1KR0402 o -
34 LINEL_ID '
34 LNENL &K RAIS AR oL
AUDIOJACKX6_SPDIFX2-RH
cs4 T T Cl
100P/16V/4 100p/16v/4
7
JE
2 louT R gg Ra24 , 7514 e
34 FRONT_JD
2 Lout L & Ra25 7504, EL
canL T T €30
L00PieviA Toopnevia | AUDIOJACKX6_SPDIFX2-RH
~7F

34 mcLy L K——RISQATKA
a4 MLy R RATE , \ 4.7KIA .
. R4TS, , 1KRO402 I -
34 MIC1_JD =] o) | mce2
) CN3
L &« RA59 , , 1KRO402 1 o
ca T+ T Cme
100P116VIA Toopievia | AUDIOIACKX6_SPDIFX2-RH
*
vees
POTF
a1 oNB
vee
34 spoiFo1 <K R382, 104 Ga f vy
AUDIGJACKX6_SPDIFX2-RH

by
[y

c217
X_100p/50V/06

——
| "
X_0.1u/16VIYI4 &

LIN_IN

O o]
Q @]

VS
NS

AUD_GND
AUD_FPOUT_R
AUD_RET R

AUD_RET L
AUD_FPOUT L

7 -

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
34 SURRBACK R gg Badl Z5i4
34 SURRBACK_ID
R440 7514,

34/ sURRBACK_L <&

c379 F T C380

il

UDIOJACKX6_SPDIFX2-RH

100P/16V/4 100P/16V/4
E
SURR
EMI 18
30 BASS 2 R393 75/4. :A T
34 CEN_JD B gl
34 ceN_out’ & R399 751, -
€332 & & cC333
100P/16V/4 100P/16V/4 FUDRHACIRS SRR RH
%
EMI J1A
% srouTR & S 44
34 SURR_ID 12ddn)
6
34 srOUT_L <& £204 I5l4 L
334 = 335
100P/16V/4 100P/16V/4 BB AGSARRDIFX2-RH
<
VCC5
34 sPOIF3 <K RIS A0
J [C287 AUDIOJACKX6_SPDIFX2-RH M
C254 ==
X_100p/50V/06 Z
3
2
3
L Llsdi
<
A
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Video Connector

VIDEO_PWR_5V

R244
2.2KR/2

PLACE CLOSE TO VGA CONNECTOR,
WITHIN 750 MIL OF PIN

rTo oo Bl
vees | L13 L12
5VDDCCL 20 VGAR D VGA R ! : . A
1 | | v - 1
r Bl | ‘ OR l 82n300mA 214
Q39 ! R556 ! | R283 | C3.3p25N0402
2N70025 | 150R/2 | | 150R2 c211
R242 | | | C3.3p25N0402 =
2.2KR/2 | | ‘ :
| | =
= I = |
| = | = L11 L10
21 RGB_DDC_CLK RGB DDC CL| 21 VGA_G > VGA G t : : S . S ;
I |
| | l
I R547 | | R264 ‘ OR l 82n300mA €207
| 150R/2 | | 150R2 C3.3p25N0402
| | | C206
| | ! C3.3p25N0402 =
VIDEO_PWR_5V | ‘ | |
= | = | =
| = | - L9 ~ L8
21 VGA_B > VGA B t : : \UUVs " S
| |
R247 | |
2.2KR/2 I R536 | | R261 ‘ OR 82n300mA = c204
| 150R/2 | | 150R12 | C203 (C3.3p25N0402
vces 5VDDCDA | | | C3.3p25N0402
| | ! | VIDEO_PWR 5V ==
| 1 | | Ab :
Q40 Lo ! & , | D13 Fs1
Ro43 2N7002S Close to PCH within 250 mils. vccso_A__»_C_l_@ 2 o
2.2KR/2 S-1N5817_DO214AC F-MICROSMDllUl
0:
21 RGB_DDC_DATAYRGE DDC DATA CLOSE TO PCH Ix_co.lumvmoz
5VDDCCL R246 100/4/1 VGA 15 15 5
10
21 VSYNC ) 14 g
2 HSYNG 13 3 VGA BLUE
8
5VDDCDA R251 100/4/1 VGA 12 3 2 VGA GREEN
1 VGA RED
Close to PCH within 750 mils. Ci89 T = T T ciof {9 6
C10p50N0402 C10p50N04
clog [SCH |
X_C10p50N0402X_C10p50N04p2
= JVGA DVIIA =
VGA_DVI-RH-4
N58-39F0031-SK7
vees
vees
D14 D12
ESD-IP4220 ESD-IP4220
VGA R 6 4 VGA B HSYNC 6 4 VGA 15
VGA G 1 3 VSYNC 1 3 VGA 12
MICRO-STAR INT'L CO.,LTD
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DVI

level

shifter

R346, 47K04 ovees
VIDEO_PWR_5V
o o
21 DVI_DDPD_TXPO d e = vess i
21 DVI_DDPD_TXNO o 5] 7 VGADYRHA
21 DVI_DDPD_TXP1 R348 1o Al
DOPD 6
2 oV oo wwo s ¢ rust s s
OOED T R746 R734 X_1KR/4 % 22KRI2 22KRI2 DVI_TXC- D24 | =
%1 bvibdro-aLk P xos$ 4 xom 2 BV TxcF 023 Ci
i g : : t N o1 nc B
= DVI_DDC CLK R DVI TXDO+ 3 }{} 3 DVI_TXC+ D20 ggﬁg
LT D19
X_ESD-IP4220 DVI_TXDO+ Dig | SHIELDOS
-l ol DVI_DDC DATA R DVI_TXDO- D1 \TAQ
of o DVI HOT DET. D1 | DATAO
b VI OE# 15 | AroE"
vees = VIDEO_PWR 5V D14 | SO
D181 paTag
us g 4 d 4 g vees @LDM DATA3
R512 A 9 DV TXDL+ D10 | SHIELDLS
X_1KR/4 0 0.z 3 zZ o ¥ .x ¥ o > % DVI TXD1- D9
s g2 zz2:z2z84 DATAL
R I S B oviooe pata e | "or] (coara
ol &
€240 C0.1U15X0402 GND 3 o T £V GND [ 9 pis OvLDRe CLLE Dnss DDCCLK
DVI_DDPD_CLK N S— XNODZV‘ CCKN NpL 8 ouT DI DVI_DATA GLK DN DVI_TXD1- 6 4 DVI TXD2 D4 | 2ATAY
- - Da
ovioopo ke 0y Bocoue . owt 6xralock op ownor o 4 Fla ownox ow pxoee S Sieroae
ik IN_D1+ QUTIDI+ Vb By| DATAZ
€234 C0.1U16X0402 [ vecsv vees [ HEsppzz0 5
DVI_DDPD_TXN2 " DVI_C DATAO N 41 0 DVI_DATAO DN Shell
23217 C0.1U16X0402 IN_D2- OWF=p2-
DVI_DDPD_TXP2 " DVI C DATA0 P 2]\ ooe out s |18 DVI_DATAO DP 1
€231 CO.1UL6X0402 431 GNp Gnp [ N58-39F0031-SK7
DVI_DDPD_TXNL } Vi C DATAL N DVI_DATAL DN
et 4 IN_Ds- ouT 3. [
DVI_DDPD TXP1 " DVI C DATAL P DVI_DATAL DP vees
ik 454 IN_D3+ ouT_pa+ [H& reserve
46 15 |
€225 C0.1U16X0402 veesv veesv R--pin 10
DVI_DDPD_TXNO " DVI C DATA2 N 4 14 DVI_DATA2 DN p >
C224'" C0.1U16X0402 IN_D4- wlw OUT_D4- 8 R--pin 34
DVI_DDPD_TXPO M DVI_C_DATA2 P 48]\ par g oo oUT Das |13 DVI_DATA2 DP DVI DDE CLKR g 4 DVI HOT DET P ’
b 49 | o === -bax i
oD 34008 £ oufboc parllr ESD protection
o & o PR A TN
2800238 3882 X_ESD-IP4220
p&6 S 285 & %6 @S5 -
B o 4 dq d EE I
BOB-081010C-P97
vees
o A 8
o] o 8 == C233 == C241 == C223
o 9 - R297 7 R347, X 04 _EQ 0
N = 8 8 Q
3 g [ 2
7777777777 % = & 5 = R349, X 04 EQ1
| a - H g 3 2 2
EMI | R300 g g & g B
! 1K/1%4 299 = 3 8 l Ress  xo0m4 oco
| DVI_TXC- | veeso X_1K/19/4 ES 2
|
! Raz
! vl Txes 220'“%“‘ 02-RH {_ DVI_DDPD_CTRLDATA 21
| o|
| | gl g L DVi_DDPD_CTRLCLK 21
| ovi TXOL ! L povioopo_HPD 21
| ! vees R726 R728
| R320 | X_4.7Ki4 X_A7KI4
220R190002-RH
| DVI_TXD1+
| | R336 VIDEO_PWR_5V
X_47Ki4 += =
| DVI_TXD2- ! DVI_DATA CLK DN__R343 . , 0/4 DVI_TXC-
| | DVI OE#, DVI DATA CLK DP __R341/0/4 DVI_TXC+ VIDEO PWR 5V,
R31L DVI_DATAD DN R3340/ DVI_TXDO-
| 220R19%0402-REVI_HOT DET Qa3 DVI DATAO DP R3304 DVI TXD0+
| DVI_TXD2+ | Vo X ontoozs § R7ar
| X_4.7Ki4 DVI_DATAL DN R328 . 0/4 DVI_TXD1- 245 Cca46 c244
| DV DATAL DP R3LT o 0/4 DVI TXDL+ X_0.010/16V/4] X_C0.1u25Y0402-RH| C10u10Y0805
| DVI_TXDO- | DV DATA2 DN R314, 04 DV TXD:
= = DVI DATAZ DP R310 A 0/4 DVI TXD2+ = = =
| Razz | Y
| 220R1960402-RH
‘ DVI_TXDO+ \
Parameter Min Typ Max Unit
Supply Voltage, VCC 30 33 %6 v
Ambient Temperature 0 1] °C
1
Supply Current, lcc 0 132 mA
e}
Power Consumption 422 528 mw
3
Power down current 10 50 uA
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Processor
FAN-COUNTROL CIRCUIT PECI out
Ibex Peak
SMLink1
SIo/
+12v
vees 412V EC
3
Lg—
o ?Es BH1X4B_WHITE-3.3MM-RH
99 ~H CI R59 X _OR/2 R66 o R90
22 PCH_CPU_FAN >>—,~~—1 47KI4 5 4.7KI4 CPU_FAN1
&
R73 , , OR/2 4"
27 SIO_CPU_FAN .
27 SIO_CPU_FANTAC >< R4, ORIZ o REZ \27KIA 2l fmecy
= 50
22 PCH_CPU_FANTAC ((—REZ s X OR/2 L 65 }‘ -
R8s s1 Ec4 N32-1040731-HO6
10K/4/1 § CD100u16EL11-RH-1
E g I
g
= == i= =
Ef 3
a N
3 <
vees +12v +12V
T R4 X OR2 PCH_SYS_FANTAC 22
u23
Ra0 e — D19, g BASJ2L L34 BUAY_27KR . R439, ORI 5> svs PANTAGT 27
22 PCH_SYS FAN > R401 X _OR/2 R405 ATKR €376 Ra20
V- 1000p/50V/XT/4 I 10KR
27 SI0SYSFAN 33 Ra02oR2 L 3{n_outpur a}sggpuams soT89 SYS FAN1 =
LM321MFX_SOT23-5-RH q L 3lo
L ¢ 240 =
171-LM32109-N04 T
BHIX3BF_brown
B CPU
R417 10KR/2 4
R411 o< EC40
3.9KR/2 CD100u16EL11-RH-1
L Digital Themometer
PWM
=
w
a
]
hl Ibex Peak
Cesond PECI
=
. w0
@ | ssT
Themmal
genr TACH
[(Dptional]

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

R382, R213, R483, R492, R502, R506 must stuff
REE0D, RE71 don't stuff
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POWER CIRCUIT FOR USB PORT 10, 11

POWER CIRCUIT FOR USB PORT 4, 5

veces 5VSB
vces 5VSB
co1 C90
C1u6.3Y0402-RH C1u6.3Y0402-RH C123
c128 C1u6.3Y0402-RH
C1u6.3Y0402-RH I I
D - =
us svcel = = svcez
23,27,41,42,45 SLP_S3¥pp————3 {53y Q4@ T
x—bJocs 2 VouTL e
o} :I: -!- 23,27,41,42,45 SLP_S3# Yp————5 1 g3y 8%
Ec18 == cos x—b{ocs =2 vouT1 [-£
[a) bbb
] VOUT2 j: -!-
23 USB_MODE Y)——+—41 N 0] - voura EC26 C134
UP7533AM8_SOT23-8-RH il 1 23 USB_MODE 3 4 ey Z
UP7533AM8_SOT23-8-RH
CD470u16EL11.5 = =
= 0.1uf/25V/Y5V/4
CD470u16EL115
0.1uf/25V/Y5V/4
svcel svcer svcel svcez
cpP2 cP5
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
vces 5VSB
vces 5VSB
vees 5VSB
C534
C530 C1u6.3Y0402-RH C536
C1u6.3Y0402-RH C532 C1u6.3Y0402-RH C508
C1u6.3Y0402-RH 12 C1u6.3Y0402-RH
= = C1u6.3Y0402-RH I I
usa svcea = —
svces
27,41,4245 SLP_S3#)—————S1s3¢ 9@ T LS U2 svees
x—flock 32 voutt [ 2327,4142,45 SLP_S3pp—— 0153 Q@ T
o :I: -!- »—flocH. =2 vouT1 |- 28,2741,42,45( SLP_S3#)>————S1 s3¢ 98 T
EC57 == C531 ° + * oc# 23 vours (-
e] vouT2 ©
z a EC58 == C533 +
23 USB_MODE Y——4{EN 0] S VOUT2 a EC56 C511
UP7533AM8_SOT23-8-RH 23 USB_MODE p)——— EN o s ool 2] VouT2
= = UP7533AM8_SOT23-8:RH & > EN ©
= = UP7533AM8_SOT23-8-RH
CD470u16EL11.5 = =
= 0.1uf/25V/Y5V/4 CD470u16EL11.5
= 0.1uf/25V/Y5V/4 CDA470u16EL11.5
= 0.1uf/25VIY5V/4
svces svcea svces svcee
POWER CIRCUIT FOR USB PORT 0O, 1
cpP29 cP17
vces 5VSB
f[— c60 X_COPPER X_COPPER
ce4 C1u6.3Y0402-RH
C1u6.3Y0402-RH I I
us svcer
23,27,41,42,45 SLP_S3#pp————2 g3z Q0@ T
S SH
»—fjoct gz VouTL
1 L
a EC5 C68
VOuT2
23 USB_MODE 3 4]ey z 0.1uf/25V/Y5V/4
UP7533AM8_SOT23-8-RH
CD470u16EL11.5
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REAR PANEL USB CONNECTOR FOR USB PORT 10,11
Trace lengths must be less 12 inches
svcel
10 UsBlLr aEliz svest R213 X 680R FRONT PANEL USB CONNECTOR FOR USB PORT 2,3
19 USBIL &K SBD11 [ LAN USBIA vocs
X_CMC-L12-9008044-RH D8 = GND} _
§ § 1P4220iS0T457 SBD10. 6 {158 GhD) Trace lengths must be less 5 inches sveca
10 Uspior (3 USBIO® 4 sBDIO SBD10+ ry N X 68OR . . _R722
SBD11+ ND GND}
19 usslo-  ((H—UBIE — ) — y_—- 19 Use3r ((Hy—USBE 4-SBD3 puses, N PazaISOTaST
SBD11- on _ USB3-
Match pairs to 50 mi[coMCH1Zo0000MRA SBDI1T oW M) 19 use L g BAAN cmcuzeouaww‘_oo_ix% seo2e g 4 seos
SBD2+
E::RIORIS 4 oo 457’0 o — SBD2 1 SBD3- N
ﬁg:ﬂ:f zggili: 2 RJ45_USBX2_LEDX2_TX-GIGA-RH-5 19 USB2+ <<> UsB2+ 4 SBD2+ L Bj_;@
Useior SED10% 19 Usez (- UseZ: sBD2- = ngs[g]m,vmolmn
USB10- SBD10- N58_22F0181_F02 L23 X_CMC-L12-9008044-RH YELLOW
NEAR USB CONNECTOR Match pairs to 50 mil. N31-2051701-F02 =
REAR PANEL USB CONNECTOR FOR USB PORT 4,5 ENaRIORlG
- svee? LUSB3t SBDG+ F1 USB VCC fe2 usa Voo
Trace lengths must be less 12 inches % o|o
svegz USB2- SBD2- sk O O es Usao
R229 X 680R |
1o uses: &3 ' 4 & NEAR USB CONNECTOR zusm fo | o e
19 USBS: <<> 7(;,[?;5,5152'_9“05044_,;}4 o1 . LAN_USB2A powe CONN2 £ GND O O s GND. L]
1P4220/S0T457 SBD4- s c
1 uses <<>&:(z% Sebds : ‘hn_GﬁEﬂﬂs @ o) =
19 usea &3 USB4- ~— |3 sBD4 uUpP
L6 X_CMC-L12-9008044-RH SBDS- LU —C0 o E
Ses 3-UsBpowWN S22 DOWN
USBAX2M_BLACK-RH-12
— X_Rid5_USBX2 LEDX2_TY-GIGARHS FRONT PANEL USB CONNECTOR FOR USB PORT 6,7
Trace lengths must be less 5 inches svccs
Match pairs to 50 mil. L N58-15M0031-K06 sse — svees
. = 19 useer ) wo xaeon R724
8PARIOR/S 19 Usss (3 USES: ==
SBD: 24 I EmC Lr75008044-RH = 23 c
.]USBF 1P4220/SOTA457
10 Usere iy USETE 1 [ﬁ 4 SBD7+ 2:5& ‘oc SSEEB; seo7+ g 4 SBDG+
19 husB7- USE” SBD7- 1 3 SBD6-
NEAR USB CONNECTOR © oo izstosostr \.°°
H2X5[9]M BLACK-RH-
EPARIORIG
usBe+ SBD6+ 1
FRONT PANEL USB CONNECTOR FOR USB PORT 8, 9 = S =
USB7- SBD7-
Svcce
Trace lengths must be less 5 inches Cvod NEAR USB CONNECTOR BLACK
N31-2051051-H06
RN19 D24 M
8PARIOR/6 1P4220/S0T457
USB8+ SBD8+
USBS- SBDS- SBD9+ 6 4 SBD8+
USBor SBDO+
USBY- SBDY- SBDY- 1 3 SBD8-
NEAR USB CONNECTOR
BLUE =
. N31-2051A21-H06
10 UsBs-
19 USB9+ °
19 USB9-
REAR USB CONNECTOR FOR USB PORT 0,1
Trace lengths must be less 5 inches [ MR USB1 usB2 usgr USBMCR |
= (Yellow, 9P) (rellow, 9P) (Black, 9P) (Blue, 9P)
19 ussos H—USBOE w [ SBO0 CONNL
10 USBO- (—USBO: ~ | _seo 2 1
¥} (_CMC-L12-0008044-RH K E
T — e e
S :
10 usel 3 usal—u SBD1- py 8
X_CMC-L12-9008044-RH 10 DOWN
iR USBAX2M_BLACK-RH-12 1
Match pairs to 50 mil. N31-2051701-F02
RN2 Al
8P4R/OR/6 svcer
USBO+ SBDO+
USBO- SBDO-
USBLr SBD1 o7
%Bm E E Esam— 1P4220/S0T457
SBD1+ 6 4 SBDO+.
NEAR USB CONNECTOR oo s L o
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2

5VDIMM
S5VDIMM FOR DDR svse ¢
vees o.R174,. . 510/4 RIS, \104 o sysp o
Oy I
40,49 ATX_PWR OK Sy—R195\ JLOKI4/I5VDIMM 5V | |SVDIMM 5VSB C86 |01ufl16V/X8R/4  POGPOSLCG_SOT8D EC17
1 —G— §
ur_ ] L £
q 5
23,27,39,42,45 SLP. ssrr))—i s3 98 5vSB DRV [L 5VSBDRVL HF S
166 04 o0 | g
23,44 SLP_Sii st 9o 18nf/16VIX/ 2
23,27 RSMRST# & n L &
aq = B
A c1004
MODE 4l yone! & syccBRVIE 5VDRV1 . G ‘53 | oaudbvia
= UP7501M8,JSOT23-8-RH I_ Jd Q23
R204 == 88 | N-APM3023NUC-TRL_TO252-RH
1K1611:l:
7501 Mode = =
H:Support S0/S3/S5 22nfi16via s
L:Support S0/S3 vees
vces
5VSB 5vSB 3 KSB
o 1u/6.3v/Y5/4
G SVORVL
3VSB
== N-APM3023NUC_TO252
»—21 pok 4 s °
) 5 vout
EN > 1 R569
3 T+ Cab4 10K/4
VIN + EC50
o o 7 70 5VDRV1
R616, . X ORM4 5 r e 2 FB 2052%1
VREF 0 © X_18000p/16v/X7/4 CD1000u63EL11.5-RH
| UP7706U8_PSOP8 R568
+ 3.3K/411%
< EC51 =
E[ 470u/10v/6.3X11/2.5mm
5VSB
5VDIMM 5V
R163
vees 47KR/4
9 Qa
s
2N7002
Q22
C
2N7002 0.1U/16VIV/4
R164
4.99KR/1%/4

For power 700W solution

The power supply VCC3 delay 12ms after VCC5 assert.
The chip U7501 5VDRV1 work when the VCC5 ready

VCC3 not ready and let the 3VSB sequence fail.

|
|
|
: (When VCC5 up to 4.2V and the 5VDRV1 delay 6ms assert), but
|
|
|

vccl_8REF

vces
u24
uP7707
1 viN vout
l VCC3 a
cas7 Q 3 =R
1uF16A3VIXTIA EN & 2
J

C348
_0.1u/16V/Y/4

0.8*(R311+R321/R321)

VCC1 _8REF

c351
R406 4.7u/10V/8
2.49KR1%0402

R409

2KR190402

VID before PWROK >3ms

—DCHIP_PWGD 22,23

_s0T23

L o
|

|

! 3VsB vces

I o o

| PWROK DELAY

|

| R709

I 4.7Ki4

|

|

: R710 4.7K/4 Q69

| 18,2362,48 \VRM_PGD

| N-MMBT3904_NL
|

|

|

| 27,44,49 ATX_PWR_OR>—RIOL IR o G |

: 2N7002  VCC3

| R700. . X_20K/H/1

| R731

I X_4.7K04

| < Q70

| 6,23,49,50 FP_RST# >>i3ixvvwi 2
|

! 197 WHTHy—RI% X_20K/4/ 5 :
|

| X_NN-CMKT3904_SOT363-6-RH
|

! Update from SLP_S3# to VRM_PGD

|
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z +12v vees

. o

o

g

VCC1_8REF s

T near U57 Pin3
[a!

R386, . 10K/4/1 3

Q44
LM358D_SOIC8 N-APM3023NUC-TRL_T0252-RH
R3(

60

C284F
0.1uf/16V/X5R/4

il

X_1KR/4/1 R361

20K/4
C255
X_2200pF/50V/4 vcel_8
R353
JOR/4 .
C256,, X [0.1u/16V/Y/4
R354 1+
X_1KR1%0402 -~ 9B
5@ C242 c267
S X_0.1u/16V/Y/4
= 2 1UF/6.3VIX5R/4
= &
m
o
= = =
I = =
ki
X
I

cpuvtt & pch vore wait 1.8v

VCC3

ViP8 EN
R387

X_4.7K/4

45

18,23,41,48 VRM_PGD > X_2N3g04

Q46
X_2N3904

23,27,39,41,45 SLP7$3#> Q47
X_2N3904
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Signal Name Description Direction Type
VTT Processor powar for the memory contreller, shared cacha PWR
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5.5A+2.5A(VCCME)=8A
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VeeSusd 3 VeeCore
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CPU VRD11.1
ATX P/S WITH 1A STBY CURRENT PW +CPU VCCP
5VSB | 5V 3.3V | 12v -12v 12V o  PWM
+/-5% | +/-5% | +/-5% | +/-5% | +/-5% +/-5% REGULATOR
+CPU_GFX
(Havendale
Only) PWM
REGULATOR

+CPU_VCCP (S0, S1)

HAVENDALE/LYNNFIELD (95W]

+CPU_GFX (S0, S1)

VCCP (CPU core 8 bit VID) 80A

+CPU_VTT PWM
REGULATOR

+CPU_VTT (S0, S1)

VAXG (GFX core ) 15A

5V_DIMM Linear

REGULATOR

VCC_DDR PWM
REGULATOR

VTT_DDR

REGULATOR

VTT_DDR (SO, S1, S3)

VTT (CPU Uncore, I/0) 30A

VcePLL (SFR supplies <0.8A)

DDRIII DIMMs

VCC_DDR (S0, S1,53

o—

VTT_DDR

VDDQ

VDDQ (DDR 1/0) 2.8A

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

V5REF 5V 2.4uA

PCH_1P05 PWM

PCH_1P05(S0, S1)

V5REF_Sus 5V 6uUA

Vce3_3 3.3V 0.3572A

REGULATOR

5V_USB (S0, S1,S3)

5V_USB Linear
REGULATOR

VccACIk 1.05V 0.034A

[VcCADAC 3.3V 0.0691A
VCCADPLLA 1.05V 0.0782p\

VccADPLLB 1.05V 0.0782)

VccCore 1.05V 1.7481A

VceDMI 1.05V 0.0655A

VeelO 1.05V 3.4059A

VccLAN 1.05V 0.4002A
VccME 1.05V 2.4072A

VcecMES_3 3.3V 0.0862A

VccPNAND 1.8V 0.1559A

VccRTC 3.3V 0.0022A

VeeSus3_3 3.3V 0.1680A

VceeSusHDA 3.3V 0.0060A

VccVRM 1.8/1.5V 0.1829A

o—lo o '@

3VSB Linear
REGULATOR

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

+5VR Linear
REGULATOR

+5VR (S0, S1)

VCccAPLLEXP 1.05V 0.045p

VceFDIPLL 1.05V 6mA

VCCSATAPLL 1.05V 0.0324

HD Audio ALC888S-VC2

+1.8V Linear
REGULATOR

+1.8V/(S0,'S1)

+5VR 51 mA

X1 PCIE per

+3.3V
+12V
+3.3Vaux 0.4A

3.0A
0.5A

X16 PCIE

+3.3V 3.0A
+12V 5.5A

+3.3Vaux 0.4A

USB X8 FR

USB X6 RL

VDD
5V_USB
4.0A

VDD

5V_USB

3.0A

VBAT,

VCC3 40 mA

LAN RTL8111DL

VDD3 58mA
(-

VDD1P2 289mA
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FE:

FHEH:
HrfpE: James
x5: FW: LGE IBX M/B spec
534PCIEX16 & DDR3 F#Tslotfiiss
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_DVI1: 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

. remove external ROM Ul4 ,use internal ROM

10. For power consumption, remove R619/R607/R589

© 00 N O O hWNE

Ver - 2.0

1. Modify the SATA connector to N5N-07M1341-F02
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SKU options

Reference on

SKU P55

SKU P55

SKU H55

SKU Q57

P

G

Q

A. P55 + Lynnfied
B. 3rd Party LAN (8111DL)

A. H55 + Clarkdale/Lynnfied
B. 3rd Party LAN (8111DL)
C. DVI-D, D-sub

A. Q57 + Clarkdale/Lynnfied
B. Intel WG82578DC

C. DVI-D, D-sub

D. AMT Function

y.\l

With Intel WG82578DC

With. Graphic With AMT
With Graphic
with craric With Graphic With Intel WG82578DC With AMT

Stuff Part(s) :

"C241,C202,C217,C218,C233,C244,
C178,C179,C180,C190,C209,C220,
C230,C236,C237,C238,C406,C407,
C414,C440,C223,C224,C225,C228,
C231,C232,C234,C239,C240,D12,
D14,D13,Q39,Q40,Q42,Q41,R300,
R346,R260,R316,R252,R329,R330,
R337,R267,R270,R304,R310,R314,
R317,R328,R331,R334,R341,R343,
R266,R253,R272,R273,R276,R483,
R488,R269,R259,R248,R271,R268,
R246,R251,R284,R549,R561,R242,
R243,R244,R247,R344,R345,R487,
R496,R281,RN6,RN7,C540,CHOKES,
CHOKES6,EC33,EC30,EC32,C189,
C191,C193,C199,C196,C203,C204,
C206,C207,C211,C214,C208,C212,
C213,C219,C229,FS1,L10,L11,L12,
L13,L8,L9,R261,R264,R283,R536,
R547,R556,R263,R274,R289,R296,
R302,R307,R309,R313,R319,R282,
R290,R333,R294,R298,R303,R327,
RT4,U12,U13,EC39,EC41,JVGA_DVI]

Change Part(s) :
L16,L17,

Stuff Part(s) :

"C241,C202,C217,C218,C233,C244,
C178,C179,C180,C190,C209,C220,
C230,C236,C237,C238,C406,C407,
C414,C440,C223,C224,C225,C228,
C231,C232,C234,C239,C240,D12,
D14,D13,Q39,Q40,Q42,Q41,R300,
R346,R260,R316,R252,R329,R330,
R337,R267,R270,R304,R310,R314,
R317,R328,R331,R334,R341,R343,
R266,R253,R272,R273,R276,R483,
R488,R269,R259,R248,R271,R268,
R246,R251,R284,R549,R561,R242,
R243,R244,R247,R344,R345,R487,
R496,R281,RN6,RN7,C540,CHOKES,
CHOKEG6,EC33,EC30,EC32,C189,
C191,C193,C199,C196,C203,C204,
C206,C207,C211,C214,C208,C212,
C213,C219,C229,FS1,L10,L11,L12,
L13,L8,L9,R261,R264,R283,R536,
R547,R556,R263,R274,R289,R296,
R302,R307,R309,R313,R319,R282,
R290,R333,R294,R298,R303,R327,
RT4,U12,U13,EC39,EC41,JVGA_DVI1

Change Part(s) :
L16,L17,

Remove Part(s) ((8111DL) ) :
"C105,C252,C259,C260,C262,C264,
C270,C271,C281,C285,C289,C89,
C93,C266,C283,C253,C273,C257,
C258,C291,C292,CHOKE7,R384,
R385,R205,R351,R373,R211,R368,
R356,R372,R383,U20,Y1,"

Add Part(s) :

"C352,C120,C161,C166,C173,C330,
C336,C368,C412,C364,C366,C293,
C340,C363,C365,C367,C369,C372,
C381,C386,C387,C393,C394,C398,
C400,C401,C404,C405,C294,C341,
R390,R397,R503,R445,R504,R224,
R543,R225,R426,R430,R437,R455,
R464,R470,R479,R495,R508,Y2,
Q48,R421,R431,R438,U25,"

Change Part(s) :
LAN_USB1, LAN_USB2,

Remove Part(s) ((8111DL) ) :
R557,R571,R691,RN8,RN9,R743,

Add Part(s)

"C429,C392,C428,C446,C458,C411,
C436,C451,C474,C499,C449,061,
Q54,R674,R552,R562,R628,R649,
R663,R502,R158,R162,R206,R208,
R209,R542,R638,R692,R553,R551,
R572,R671,R581,C555,EC42,Q62,
R541,R558,U27,U6,R742,CHOKES, "
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