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SCHEMATIC ANNOTATIONS AND BOARD INFORMATION

Voltage Rails

POWER PLANE VOLTAGE ACTIVE IN DESCRIPTION
PWR_SRC 10V S0, (S3-5S5)
+5VALW 5v S0, (S3-S5)
+5VRUN 5V S0
+5VSUS 5V S0
+3VALW 3.3V S0, (S3-S5)
+3VSUS 3.3v S0, (S3-S5)| LAN
+3VRUN 3.3v S0
+1_5VDIMM 1.5v 0,83 DDRINI core
+1_5VRUN 1.5V S0
VTT 1.05V S0
+0_75VRUN 0.75V SO DDRINI command & control pull up.
+VCC_CORE 1.05V-1.1V| SO CPU core rail
+VCC_GFXCORE 1.1v SO0 Graphics core rail ( Dual Core only )
N11P_VDD_CORE 0.95V SO GPU core power
MVDDQ 1.5V S0 GPU DDR3 power
1vL_SwW 1.0v S0 GPU PCIE power
+3VRUN_N11P 3.3v S0 GPU 1/0 and DAC power
AC Mode
Power States SLP_S3# | P_S4# | P_S5# LP_I AN# +FV*ALWAYS | +V*SUS +V*RUN CLK
SO0 (FulT on) HIGH HIGH I1GH HIGH ON ON ON ON
S3 (Suspend to RAM) | Loy HIGH HIGH HIGH ON ON OFF OFF
S4 (Suspend to Disk) | ow Low HIGH HIGH OoN ON OFF OFF
S5 (Soft Off) Low Low Low HIGH ON ON OFF OFF
Battery Mode
Power States SLP_S3# SLP_S4# LP_S5# SLP_| AN# +V*AL WAY:! +V*SUS LV*RUN CLK
SO (FulT on) HIGH HIGH HIGH HIGH ON ON ON ON
S3 (Suspend to RAM) | |ow HIGH HIGH HIGH ON ON OFF OFF
S4 (Suspend to Disk) | Low Low HIGH HIGH ON OFF OFF OFF
S5 (Soft Off) Low Low LOW HIGH ON OFF OFF OFF

Net Naming Conventions

Suffix

= Active Low Signal

Prefix
H = Host
DDR Memory

M
TP = Test Point (does not connect anywhere else)

PCB Footprints
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ARRANDALE PROCESSOR (CLK,MISC, JTAG)
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Westmere (formerly Nehalem-C) is the name given to
the 32 nm die shrink of Nehalem.

Brand Name Model {list) L3 Cache size

Intel Core i3 |i3-3uxh
i6-dxhd
Intel Core i5
i5-5xxhd
i7-Bxxlin
(Intel Core i7 | i7-BxxLM

i7-Bxhd

3IMB
3IMB
3IMB
4 MB
4 MB
4 MB

I
I
I
18w
26
I

Thermal Design Power

The Core i3-3xx will be similar to the Core i5-4xx series but
running at lower clock speeds and without Turbo Boost
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© 2010/01/12 remove external CLK from CLK GEN

Arrandale Reference Clocks

©0.047u16X30402-RH =

1.5V

SM_DRAMRSTE| RESET#
SO-DIMMO1
Processor
RESET#
SO-DIMM1

(GP\§; iven byEPCH:
When Processar Vppg power is turned off in 63, SM_DRAMRST# will also go low with
processor power. To avoid SM_DRAMRST# going low, a FET (e.g., BSS138) is added
which is controlled using a PCH GPIO (RST_GATE). A Pull-up resistor of 1 kQ to
+1.5V_DIMM is added at SM_DRAMRST#_pin of SO-DIMM. Before system enters S3
(Before SLP_S3# going low), RST_GATE is driven low and FET is turned off. With a
1-kQ PU on the SO-DIMM side, SM_DRAMRST# is maintained high during S3. When
exiting $3, the FET will remain off until the integrated memory controller is
reinitialized to drive the SM_DRAMRST# signal to a high level after the Processor Vppg
power is restored.

SM_DRAMPWROK

1.5kQ +V1.1S1.5S_PWRGD

(o0}

PCH

T74AHC1GO8B

7500

SM_DRAMPWROK signal is driven low when PROCESSOR is turned off in S3 entry.
During S3 exit, this signal is driven high only after +V1.55_CPU_VDDQ stable. There
is no timing requirement between and 0.75-V Vi rail.

+V1.151.55_PWRGD signal is an open-drain signal driven from +V1.55_CPU_VDDQ
PWRGOOD logic. It should go high only after +V1.55_CPU_VDDQ to processor is
stable.

DRAMPWROK behavior in $5/54 to S0:

During S5/54 to S0, DRAMPWROK is driven low by PCH until PCH_PWROK becomes
high provided SLP_S4# is high. Even though DRAMPWROK derived from PWRGOOD of
+V1.55_CPU_VDDQ comparator, it is overdriven to low by PCH until PCH_PWROK
goes high. This implementation ensures that S5 to S0 timings are maintained.

DRAMPWROK behavior in S0 to 53:

This signal is driven low as the +V1.151.55_PWRGD becomes low when
+V1.55_CPU_VDDQ ramps down. To maintain this signal low, this AND gate is
powered using SUS rail (+V3.3A). Any buffer/AND gate of 4 mA should work fine in
the given circuit.

DRAMPWROK behavior in $3 to S0:
This signal is driven high when +V1.55_CPU_VDDQ to the processor is stable

DRAMPWROK is 1.1-V/1.05-V signal to processor; hence a resistor divider is
implemented to level translate the signal.

Refer to the latest Intel CRB schematics for more details on +V1.151.55_PWRGD
generation.
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Increasingly accurate IMON = more turbo benefi
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+VCC_CORE ULV=TBD .
G35 \H14. T +
sail Vco) ViTos (At Czus.ax5080] Ri22u6. 350805 RH
Ga3 -2 Canny [
G2 | Vecs Vo= [Catio L cazo c133 = cu7 c119 =+ c1z c123 = cua2 L c13s c124
G311 /o5 VTTO 5 |14 C10u6.3X50805 | C10u6.3X50805 | C10u6.3X50805 | C10u6.3X50805 | C10u6.3X50805 | C10u6.3X50805 | C10u6.3X50805 | X_C10u6.3X50808_C10u6.3X50805
G301 vcce vrTo 6 (-lid
629 yccr vrTo 7 (-4
vecs VvITO 8
G27{ vcco vTTo 0 |-S14
vecio VIT0_10
E35. - Gl = C480
34 | VeoTs o Fen close to cpu socket C10u6.3X50809  C22u6.3X50805-RH
2 S =T
vecis viTo 13 [El4 T L—
| — v R VITO 14 . son i :
£31 ] Vecie Vho-e e Note: When voltage selection is not required and the
£30 | yccig VTTO 16 [ELL platform is going to support either 1.1 V or 1.05 V and not
E29 { o1 vTTo_17 [-E14 both, then this pin can be left floating
£28 16 EL
vccis VITO 18
| — R VITO 19
26 29 ot = a3
26 veczo o« vITo 20 (B2 oo, 36 o6
{ Anzd | Vocat v Vo2 [Fon = cas0 = casL caar = cas cas2
033 | yecos <} VTT0 23 |-C14 C10u63X5080§ ~C10u6.3X50808 ~C10u6.3X5080§ ~C106.3X50803  C10u6.3X50805
D: a 53 |cx:
0221 vCcaa VTTO 24
0311 vecas g vITo 25 [-C12
0301 vcca = VITO 26 —— - -
0291 vccar S vrTo 27 A1 | !
0281 vccag VIO 28 [-B12 | |
0221 vccae > VALY ery
026 ycc3n =1 vITo 30 [-AL | |
G351 vecar - VITO 31 412 |
cag | vecz2 Vit s wrr [ caso cas0 cass) ‘
€21 yccas : c22u6, u. ue. u |
[ ———rr R
€01 yccag VTTo 33 [-AE1L | |
[ ——r N VTTO_34
2t yocs o VTT0 35 10 5.3X50805- RHE5245 3XS0805-RH I I
C21-| vecas ] VTTO 36 I i |
6 vecao c ALK Erry
4 vecs g o an . | B, o 4o 4 o ar A e |
veCa3 $ vrToZa0 [ LTS T A T A T A T A T A |
vecas m vTTO a1 [-12 i u u u u u u |
| ———ver R VTTO_42
0. vccas 2 VITO 43 [-16 T I 9/8 |
 —vr N 5 VTTO 44 | |
vecas - T e e e e -
vece49 [
6 4 =< .
5 385;? Processor Uncore 1/0 Buffer Supply DC Voltage and Current Specificati
4. 5: N -
3| Veces Symbol Parameter Min Typ Max Unit
ST o Vit Voltage for the memory controller and v
& veese shared cache defined at the 0.9575 1.05 1.1025
8 xggf; metherbeard Vit pinfield via
6] VCC59 Voltage for the memory controller and v
35 | Vece) pspANEE s s shared cache defined across 0.9765 105 | 11235
34 - SENS d WSS SENSE
241 vecs m VTT_SENSE and VSS_SENSE_VTT
vCcs3
;1 VCCea viD[o] [FAK35. dvino 215, Vpog(DCHAC) Processor 1O supply voltage for DDR3 1.425 1.5 1.575 v
VCCes viD[y] [FAK33. HiVIDL <415 DC + AC speciication
— 175511 Vi 438 Vi { p )
vees? % VID[3] H_VID3 <a1> V, PLL supply voltage (DC + AC 1.710 1.8 1.890 v
8 vcces O 2 VD[] [-AL33- H_VIDA <a1> 0P (peciﬁcsﬁ";”) o= (
VCC69 = VID[5] H_VID5 <41> S
[ ———a RVSOY{] > viD[e] [FAM3E H_VID6 <41> —
U85 1 veer ] S | Proc_pprsLPVR [-AM3SEM DPRSLEVE R R4S PM_DPRSLPVR <41> Teemax vt Max Current for Vrr Rai - A
133 VCC72 o sV
4 veers ©
U324 ycc7s w 18
131
veeTs VIT_SELECT . e Direction/Buffer uv 16
U301 ycc76 2009/06/23 Can be floating if VTT is fixed Signal Name Description Type 16
SN )
e — N by Intel checklist 1.6 VID[6:0] (Voltage ID) Pins: Uszd to T an Corrent for Ve Fial - 3 A
Loe ] VecTe support automatic selection of power supply CEMAX_WDDQ - - oog
R3S xgggg' +VCC_CORE veltages (VCC). These are CMOS signals [T—— BGA Only. 0.2 A
Raa | VoS8! that are driven by the processor. -
8331 vecas Lecuax_wrro_oor | BGA Only 2.6 A
vceed ISENSE [FANBE~ £ (GmvP IMON  <4l: €5C[2:01/VID[5:3] - Current Sense —
B3l vccas 1940402 Configuration bits, for ISENSE gain setting. Teemax_veceu Max Current for Vecoy, Rail - 1.35 A
1 veess See I-MVP6.5 Mobile Processor and Mobile r
RB291 vecar o Al Chipset Voltage Regulator Specification for Leetoc_vrr 'Therr‘ra Design Current A
Ro7 | VCCE8 w vee_SENSE [ VCCSENSE  <41>| more information, This value is latched on (TDC) for Vrr Rai
26 | VS50 = VSSRENSR VSSSENSE <41 the rising edge of VITPWRGOOD, sV
p ST r RasL W 18
P34 | 100R1%0402 - .
vceez w ~SENSE. — TT_SENSE  <44: MSID[2:0]/VID[2:0]- Market Segment )
£33 ycces 7] VSS.SENSE_VTT meémmu Identification is used to indicate the v i:
pa1 ﬁggg il = maximum platferm capability to the o
P30 2} T processor. A processor will only boot if the cMoS o Average Current for Voo Rail durin " 033 ry
P29 | VCC% MSID[2:0] trapped to the COAVG_ VoD o -d?: oog 9
228 |\ Clog appropriate setting (or higher) on the (Standby) Standby
227 | ccq platform (see gment Selection
261 yccioo PR1LG Truth Table for MSID[: page 92 for
— X_OR0402 MSID encodings). MSID is used to help
IMVP_IMON pretect the platform by preventing a higher
power processor from booting in a platform
designed for lower power processors, Refer :
PRI115 to the appropriate platform design guide for Arrandale Processor Core (VCC) Active and Idle Mode DC Voltage and Current
X_OR0402 mplementation details. MSID[2:0] are — - " . " . T - it
hed on the ri ymbo arameter egmeni in v ax ni
ICAUB_CFD_TPGAROPD atched on the rising edge of VITPWRGOOD.
= NOTE: VID[5:3] and VID| are bi- N n
N directional. As an input, they are CSC[2:0] Tocmnx Maximum Processor SV 45 A
N12_9890030_L06 and MSID[2:0] respectively. Core Iec 10 35
uwv 27
Tec_toc Thermal Design Ioc sv 32 A
. . v 22
Table 17. TA Core Inax and Gain Definition - Defined Relative to CPU Core Maximum Current ) Ly 16
Table 43. Market Segment Selection Truth Table for MSID[2:0]
CPU SKU, Lc_CORE-MAX Inax CPU Gain Setting Equivalent Gain — Toc_um Iec at LFM v 18 A
aximum CPU Core Current (IMON=900,mV Set on Platform [ma] MsID[2] | MSID[1] | MSID[0] Description®2 w 12
min) Via CSC Lines S ULy 8
A 0 0 0 Reserve:
tal Ics Icc at C6 Idle-state El 0.3 A
Feature disabled 000 0 0 1 Reserved w 03
5 uwv 0.3
Toc_cone vax £20 A 20 o001 45.0 0 : 0 Reserved
- - 0 1 1 Reserved
20A< Tec_conemax S30 A 30 o010 30.0
1 0 0 arrandale Standard Voltage (SV) 35W Supported
30A< Tec_conemax S40 A 40 o011 22.5
ec_cone-max 1 [1) 1 Reserved
A0A= Lo conemax 250 A 50 100 18.0
° 1 1 0 Reserved
) P MICRO-STAR INT'L CO.,LTD.
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Symbol

Parameter

Tecmax_vaxs

Typ

Max Current for Integrated
Graphics Rail

lectoe_vaxs

‘ Symbol

Parameter | Min

we |

Max

[ Vaxa

Graphics core voltage |

See Figure 15

Vaxe/ Iaxc Static and Ripple Voltage Regulation

Vg

Vaxc_miv=

Vaxe_om+2.2% *GFX_VID
Ve now = GFX_VID

Vas_won-LLars™ Tecmne_vm
-2.2%*GFX_VID

Vaxe [V]

emate Sense requied.

Sleps = Ly 3t packags VANG_SENSE, and VSSAKG_SENSE pins
Differential R r

VID*2.2%

DC (set point +LL tolerance)+ AC (ripple)

WVaxs Tolal tolerance window (GFX_DPRSLPVR de-asserted)
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NN
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FX_IMON

SOIHAVY9O
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GRXVREN jiﬁqg
VR R DRRSTRVE RERS
GrX DPRSLAVR
e |-AM24

GFXVR_EN
GFXVR_DPRSLPVR
GFXVRIMON <42>

2010/01/21 Change 0 R to X-copper
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U231
U23H
20 1 yss1 VSS81 L
p——AL yssp vsssz [FAER_o VSS161
23] V335 Vases [4E —E ]
p—AR28 55y T K: VSS163
p—AR26 | 555 vsses [FAE0_o VSS164
221 S35 Vases [aE2e 12 V33
823 vss7 vssar [-AE: 130 yssi66
820 yssg vssg [-AE2 21 yssier
R1'n VSS9 VSS89 F6 has VSS168
" VSS10 VSS90 VSS169
R12 ] V351 Vase: [aDia H32 | V3si70
B2 yss1z Vsso2 [-AC H28 yssi71
R3 VSS13 VSS93 C‘ Ho4 VSS172
AR2{ vss1a Vssas [-AC2- 524 yssi73
VSS15 VSS95 vss174
F—ae]iesi Vasos [aBat e i
oL USs1? e o — s V38170
10 \ss1 vsses HI3 ysgiry
™ VSS19 vsseo [-ABAL___4 He VSS178
VSS20 vssi00 [AB30_¢ VSS179
2021 V353 Vesior [-AB2s Hs | VSSia0
e V353 vesios [-asza—] 2 VSsior
N3 vssa3 vss103 G2 | yssigr
w2 V3G vesios [-aszs ] sa VSSios .
201 Vss5 VsS105 [ABE- 20 vssisa e
T vssa6 VSS106 2. yssiss
W29 1 yssz7 vssio7 [ 8- vssiss
W27 vss28 vss108 B3 vssisr P25
251 vss29 vSs100 2 ——% £30-1 yssis8 e
VSS30 VSs110 VSS189
b1 VSS31 vss111 [HA34 E25 1 \ss190 TPse
M1 wa E P37
W14 5530 vssi1z [ £22| yssio1 T
Vvss33 vss113 vss192
M8 yss34 vss114 [FA3L E16 1 yss193 P20
M5 yss35 vss115 [HA30 B35 vss194 e
v ) E3; P27
M2 ys536 vssiis [F £32{ vssios vSsS g
L3 yssa7 vSsS vss117 [ £29{ vssi9s T
a1 vssas vssi1s [J422 £241 vssio7 T
23 yssag vssiig 42 E211{ vssi08 sy
L20-1 yssa0 vssi20 [FWA E1 vssio9 s
Lz vssay vssia [ 131 vss200 e
12| vssaz vssi2z |8 11 vssoo1
L2 vssas vssizs [ £8-1 vssa02
vssas vss124 vSS203
aiat VS Vesizs [138 21 V35z0s vss ner (AT
K291 vssas VSS126 0321 vss205
K2 vssar vssiz7 38 —¢ 030 yss206 Al
K251 vssag vss128 26 vss207
VSS49 vssi2o AL —¢ VSS208 w o
1z { yessp Vesiso [-130 06 V500 E e o
T3] vsssi VSS131 281 vss210 g VSS_NCTF7 [FA35X
123 vsss2 vss1a [H28—¢ G344 yssa11
120 yssss vssias 2L C32-| yssa12
UL ysssa vss1as 22 €29 yssa13
U4 yssss vssias 8- €28 yssa1a
L vssse VvSs136 €24 vssa1s
vsss7 vss1a7 VSS216
—avess vesis [24 o e
AL yssso vssi3o [B2 €13 ysso1g
M35 vsseo vssiao 35 C161 vssa19
VsS6L vss1a1 B3 vss220
p——AHI ysser VSS142 VSS221
a2 s vesids [ 521 VS5
M3 vsses vssias 3L B181 vss223
H30-1 vsses vssias [0 BT vss224
H29 vsses vSs146 B3 vss225
Vvss67 vssia7 [N28 4 V55226
F—aar] ess vesiag 2z 88 | VsSs20
H26- vsseo vssiag N2 86 vss228
H20 yss7o vssiso e 4 vss229
1T yss71 Vss151 V55230
vss72 vssis2 vss231
—ane ] esit vesiss |32 3] (53292
H- vss7a vssisa 2 vss233
A3 yss75 vssiss |-
101 vss7e vssiss [+
vss77 vss1s7
p——AE4 { yss7g vssisg K34 —
421 Usro Vesiss (3
VvSs8o VSS160
ICAUB_CFD_IPGAROPS
ICAUB_CFD_{PGAROPS
Processor Core/Package State Support
DMI States
State Description
State Desc
co Active mode, processor executing code. _
Lo ull on = Active transfer state.
c1 AutoHALT state, _ c _
- - LOs Fifst Active Power Management low power state - Low exit latency.
C1E AUtoHALT state with lowest frequency and voltage operating point. \
. - —— - L1 Lowest Active Power Management - Longer exit latency.
P Execution cores in C3 flush their L1 instruction cache, L1 data cache, —
and L2 cache to the L3 shared cache. Clocks are shut off to each core. L3 Lowest power state (power-off) - Longest exit latency.
e Execution cores in this state save their architectural state before
removing core voltage.
Integrated Memory Controller States Integrated Graphics Controller States
State Description State Description
Power up CKE asserted. Active mode. Do Full on; display active.
Pre-charge Power down CKE deasserted (not self-refresh) with all banks closed. D3 Cold Power-off.
Active Power down CKE deasserted (not self-refresh) with minimum one bank active.
Self-Refresh CKE deasserted using device self-refresh.
PCIe Link States
State Description
Lo ull on - Active transfer state.
L0s First Active Power Management low power state — Low exit latency.
L1 Lowest Active Power Management - Longer exit latency.
L3 Lowest power state (power-off) - Longest exit latency.
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TPINC
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TPINC

TPINC
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TPINC

TPINC

R284 H RSVDI7 R
R283 _H RSVDIS R

U23E
TPINC TPS3~  TP10
e TPINC TP54, P9
>8B25 { Rsyp1
Taiza] RSvo2 Rsvoas (A oG TPagy TPIS
o e RsvoE TP Teigy TP
*ACL] pevpg RSVD_NCTF_37 [282x
*M2Z psyp7
*1281 psvpg RSVD38 :ﬁ%%i
U rsvpe RSVD39
*HIZ{ Rsvpio
%6251 Rsyp11
%EG17 Rsypiz
*E3 Rsvp13 RSVD_NCTF_40 [-ABLx NDING TPEE~  TFB
*E30 ] psvp14 RSVD_NCTF_41 ti;—~b
RSVD_NCTF._42
RSVD_NGTF 43 —ABLX
RSVD45
—_CFGO_ Amao |
— CFG[0] RSVD46
S S omm— v S oy
CFG[2] RSVDAS
TFeTala
= 32 crofs) RSVD49
5 2301 Croia] RSVDS0
= M3l Cras) RSVDS1
= 8291 Croig] RSVD52
= M2 crop7] RSVDS3
= K32 crig] RSVD_NCTF_54
= K311 Crofo) o RSVD_NCTF 55
= 28 crafi0) w RSVD_NCTF_56
= a0 cFeliy > RSVD_NCTF_57
= N30 Crapiz) x RSVDS8
= 32| cren3) w
5 CRG[14) n
= 129 Cre[s] o RSVD_TP_50 [E15
= M3 Criig) RSVD_TP 60 [E15X
o M0 croiu7) o Kev A2
RSVD_TP_86 RsvD62 [FB15X
RSVD63
RSVD64
RSVDES
i rvoss
RSVD16
RSVD17
RSVD18
RSVD_TP_66 [-AA5x
%8 rsypig RSVD_TP_67 [-AA4x
%19 Rsvpzo RSVD_TP_68 [FBE—X
RSVD_TP 60 203
*AC8] peyp21 RSVD_TP_70 [A02
%AB 25vD2p RSVD_TP_71 [FAA2
RSVD_TP_72 [FAALX
RSVD_TP_73 [FRE-X
RSVD_TP_74 [FAGIX
%L1 RsvBNCTF 23 RSVD_TP_75 [FAE3X
A3 RSVD NCTF 24
RSVD_TP_76 [~4—x
RSVD_TP_77 [F5—X
RSVD_TP_78 M2
%1291 psynoe RSVD_TP_79 [-AD8x
%128 Rsyp27 RSVD_TP_80 [FARTX
RSVD_TP_81 [H43-x
%4341 psvp NCTF_28 RSVD_TP_82 [F42-x
%A33 RSVD_NCTF 29 RSVD_TP_83 [N
RSVD_TP 84 [EBX
*E35 Rsvp_NCTF_30 RsvD_TPg5 [-AD2x  2010/01/21 Change O R to X-copper
B35 RSVD_NCTF 31
vss ERs2
Vss (AP34) can be left NC

is CRB implementation;
EDS/DG recommendation to GND
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ceG0
PCT-Express SeTect ‘
NO_STUFF |
crG0 ngle PEG | —
0:Bifurcation enabled R125 |
I'$ X aowrinosoz |
i) e
crcs
CFG3 — PCi-Express Static Lane Reversa
1 “Nornal operation STUFF Numbering Reversal .
crea 0 “Lane Numbers Reversed R124 a.p"; eﬂoacmss all 16 Lanes.
15 ->0, 14 > 1 3.01KR1%0402 .5l Reveroey
crGa  _ _ _ _ _
Port Presence T Bl
NO_STUFF
1:Disabled; No Physical Display Port | ) |
attached to Enbedded Display Port 1 ¢ Rizs |
croa
0:Enabled; An external Display Port | [ XSOKRL%0402
device is connected to the Enbedded N )
Display prt. | tmT ===

Layout Note:
Location of all CFG strap res
1o be close to trace to m

CFG[3] — PCI Express* Static Lane
L

lane reversal Il

ane Reversal
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SODIMM#A < wA sy —w Ao
A A0 A DO
AN Ly 000 |5 —
AL Q1 B
A A 96 15 A
A A a5 hz bQ2 1 A _DO!
Al L 03 [ A D9
AA a1 | A4 DQ4 17 A DQ
A5 Qs -
A Al 90 16 A
A6 Q8 o
A A 86 18 A
A A 8a | A7 Do7 %) A DQB
AN ra 08 A 0o
A A0 A9 009 12 A 5010
A AL a4 | A1OAP D10 735 A DOLL
AL ALl o1
r A DOL2
AL 8 iomcn D12 [22 ABor
AL 18| a3 D13 |24 A Bore
— ALa Q14
A a6 A DOL5
Als B S Bore
100 DQI6 74y ADQL7
<4> M_A_BSO 1091 g9 po17 (41 Do
<4> M_ABSL 21 Ba1 D8 |2 A Bore
<4> M_ABS2 e D19 (52 A
<> M_CS#0 L 5o DQ20 -4 Do
<> M_Cs#1 211 S1s b2t (42 S Bos
<4> M_CLK_DDRO 203 CKO DQ22 5: A 23
<4> M_CLK_DDR#0 1031 cror 023 |5 S Boes
<4> M_CLK_DDR1 102 6y DQ2a (5L A-paz
<4> M_CLK_DDR#1 oK D25 [ S Bos
<4> M_CKED 1 ckeo 026 (62 Do
<4> M_CKEL T cer D27 (B2 Do
<4> M_A_CASH L8 Case D26 (58 S Boss
<4> M_ARAS! H0 Rasy D29 (52 B0
<4> M_AWEH T WEH D30 (62 st
SAL_DIMO, 201 | $A° 0o e A DQ32
ER13 02| SAL 0932 M3y ADQ33
<1022.30.36> SMB_CLK_DIMM éé e oo scL Q33 (4 A D034
<10,22,30,36> SMB_DATA_DIMM -6 SDA DQ34 19+ A DO
Q35
<4> M_oDTO opTo Qa6 (130 A0
<4> M ODTL obTL Doy (132 Do
<4> M_A_DM[7:0] N Q38 |4 TED
ot ovo D39 14 4
— oML Q40
1 ADMZ 46 | 149 A
A DM3 6 bm2 Do4L 15 A
A DM4. 36 bm3 bQa2 159 A
A DM M4 Q43
LA DMS 153 | 146 A
A DM M5 DQas (14 4
LADME 110 { g Q45
1 15§ A
om? DQag (158 4
<4> M_A_DQS[7:0K(}) A S0 DQAT [Moa A 8
A_DQSL 29 | DOS0 DQ48 7 g A DQAY
A DQS2. 47| D951 DQ49 75 A_DQS50
A DQS3 64 | D952 DOSO 7 A DOS51
A DQS4 a7 | D9S3 DQ51 64 A DQ52
SAO DIMO A_DQS5 54| D934 DQ%2 M66 A DQ53
SAL DIMO A DQS6 71| D9S8 DQ%3 74 A DQ54
<4> M_A_DQSH[T: I ADQST_ 188 | pese Dosa 176 A 55
LA_DQSHT:E) A_DQSH0 10| D957 Q%8 7181 A _DQSE,
ER1S ER14 A DOSHL 27| 09SO DQ%6 g3 A DQ57
A OS2 e e D57 M101 A DQ58
A DOSH3 62 | 0952 D58 "1aa A DQ59
A DOSHA a5 | DOS#3 D95 180 A DQ60
= = A_DQS5 5p | DOS#4 DQEO 5 A_DQ6L.
- N A DQS#6 5o | DOS#5 D01 [ A_DO62
A DQSHT g6 | D9340 DQ02 Mg A DQ63
DQSHT Q63
SODIMM_S204

DDR3SODIMM-204PS_BLACK-RH

N13-2040060-L41

+1_5VDIMM

0 < SOCKET28
—22{ voo vss |44
VDD vss (48
+——E1 voo vss
VDD vss 24—
t——E voo vss (-85
VDD vss A0
VDD vss
24 voo vss (-5
Toa{ voo vss |56
1001 voo vss
1051 voo vss [
+1_5VDIMM FET Ve Ve
132 voo vss [
UL voo vss -
R35 123 | V2D ves [
1KR1960402 +3VRUN 1241 \pp vss 444
145
vss
4 M VREE DQ DIMMO_R o 00| 150
1 VDDSPD vss g
cea = c72 Net ves [hss
R37 C0.1u10x0407 x,czzus:}iz% NGz [ =4
1KR1%0402 1254 NCTEST vss a1
16;
VSs.
<5> TSt DIMMO 1 EVENT# vss [H6L
<5,10> DDR3_DRAWRST# RESET# vss
. vss
2010/01/21 Stuff Vref CA resistor ¥ VREE Lo DL R o] vREF DO vss L
+cn c63 VREF_CA ves [aa
Ra2 [ coautoxoa0d c22pe3xs ves [ass.
10KR0402 vss vss [-182
190
S\ VREE CA D N vss gk
7L vss vss (1968
C10u6.3x54805 | X5 N =
10KR0402 19 { eg mec1k MEC1
0
vss
2010/01/05 Add C400 : vss MEC2} MEC2
vss vIT
2010/01/15 Change reserve C77 form 2.2uF to 10uF :1 vss vIT
Remove x-copper ,Add R41,R42 a7 | VSS
3 vss 205
vss 206
2010/01/21 Stuff C77 431 yss
DDR3SODIMM-204PS_BLACK-RH

+0_75VRUN

c75 c76 c73 oot
T Crutexrn T Cluiexrr] Cluixrn ] Cluiexse

+1_5VDIMM

- c39 L c70 L 1
C0.110x0408_C0.1u10x0409_C0.1u10x0409

c40
€0.1u10X0402

£1_svoimm N

/
/
-
! o< oce0 | .'}: cs7 L ce3 c46 c38 ce2 cs8 cs7 ces
DDR3 SDRAM,2GB, 667 (1333) MHz , TRANSCEND/TS256MSK64V3U \  casnual 0805 C10u6.3x50805 C10u6.3X50805 C10u6.3X50805 C10u6.3X50805 C10u6.3X50805 X C10u6.3X50805 X_C10u6.3X50805
v+ /
1DD Specification parameters Definition REMOVE /
1DD values are for full operating range of voltage and Temperature] N _7
Parameter Symbol| Max. | Unit
2.5.4 DDR3 VREFDQ Design Implementation Operating One bank Active-Precharge current;
1CK = 1CK(IDD), tRE = tRC(IDD), $RAS = tRASmIn(IDD); CKE is HIGH, /CS s HIGH | [oon | 4000 | ma
Intel is requesting that customers implement two methods (M1 and M3) to generate gﬁfg;ﬁ: caimands; Address bus inputs are SWITCHING; Data bus inpuls are
and control the DDR3 SO-DIMM Reference voltage for Data/Strobe inputs (Veeepg) on Operating One bank ActiveTead-Precharge cument
Arrandale- and Clarksfield-based platforms. For Arrandale, M1 should be used. For 10UT =0mA, BL=8, CL = CL{IDD). AL = 0. {CK = tCK(IDD), 1RC = RC (IDD). 1RAS | o | (oo [
Clarksfield only designs and common motherboard designs (which support bath = tRASMIR(IDD), tRCD = tRCD{IDD); CKE is HIGH, /CS is HIGH between valid c
Arrandale and Clarksfield processors), both M1 and M3 methods should be con- commands: Address bus inputs sre SWITCHING: Data paftern is same 35 IDD4W
currently implemented. Precharge power-down ourrent;
Al banks ide; 1CK = 1CK(IDD]; CKE is LOW, Other control and address businputs | IDD2F | 800 | mA
. o are STABLE; Data bus inputs are FLOATING
Note: DDR3 Vgeppg recommendation outlined above in this document, Vegpea and Veeepg o0 Precharge quiet standby current;
50-DIMM cannot be tied together any more for Clarksfield only anéECDmmtm All banks idle: 10K = ICK(IDD]; CKE is HIGH, /CS is HIGH; Other control and oo2a | 80 | ma
motherboard designs in order to support M3 and M1/M3 co-existence. ‘address bus inputs are STABLE: Data bus inputs are FLOATING
. . . . Precharge standby current;
Figure 33. Clarksfield DDR3 SO-DIMM VREF_DQ Design Requirements All banks igle; tCK = ICK{IDD); CKE is HIGH, /CS is HIGH; Cther control and oozn | sen | ma
acdress bus inputs are SWITCHING; Data bus inputs are SWITCHING
[Active power - down current,
All banks open; tCK = tCK(IDD); CKE is LOW, Giher pentrol and address bus inputs| IDD3P | 800 | ma
Arrandale are STABLE: Data bus inputs are FLOATING
* Clarksfield “Active standby current
Processor All banks open: tCH = tCK(IDD), tRAS = tRASmax(IDD). 1R = tRP(DD): CKE is paen | 1000 | ma
KIGH, ICS is HIGH between valid commands. Ofher control and address bus inputs
Channet B ChannetA are SWITCHING: Data bus inputs ars SWITCHING
VREFDQ VREFDQ Operating burst read current,
Divider Divider All Banks open, Continuous burst feadis, IOUT = OmA: BL = 8, CL = CL{IDD), AL=0;
10K = t0(IDD), tRAS = tRASmax(IDD). RF = 1RP(IDD): CKE is HIGH, /05 is HIGH | IDD4R | 2120 | mA
vDDaQ vDDQ between valid commands; Address bus inputs are SWITCHING; Data pattern is.
same 35 DD
Operating burst write current;
All banks open, Contnuous burst writes; BL =8, CL = CL(DD), AL = 0; tCK =
1CH(IDD). tRAS =tRASMax{IDD), tRP = RE(DD); CKE is HIGH, /G5 is HIGH 1DD4w | 2320 | ma
between valid cammands; Address bus inputs are SWITCHING; Data bus inputs are
i SWITCHING IDD4R
] BIMMO Burst refresh current;
ICK = 1CK{IDD); Refresh command at every t(RFC(IDD) interval; CKE is HIGH, /CS is
0.1uF ChannelA HIGH betwzen vaid commands; Other confrol and address bus nputs are [0S | 2240 | maA
0.1uF SUWITCHING: Dats bus inputs v SWITCHING
[ Pini__DimMm1__ | Seif etrash currans
CK and /CKat OV; CKE = 0.2V; Other control and address bus inputs are oos | 180 | ma
ChannetB FLOATING; Data bus inputs are FLOATING
‘Gperaling bank interleave read current;
All bank interleaving reads, IOUT = OmA; BL = 8, CL = CL{DD), AL =
RCD(IDD)-1"CKID0), 10K =1CK(IDD), 1RC = tRG(IDD), tRRD = t(RAD{IDD), 1RCD | D07 | 2400 | mA
= 1CKIDD}; CKE is HIGH, (CS is HIGH between valid commands; Address bus
inputs sre STABLE during Deselects; Dists pafter is same as IDD4R

N /

= MISE

MICRO-STAR INT'L CO.,LTD.

e

DIMMO

DDR3 SO
Bize Document Number
e MS 1481 _




SODIMM#B

<4> M_B_A[15:0]

+3VRUN

R30
10KR0402
sA1 DIML
SAQ DIML
ER11
<9,22,30,36> SMB_CLK_DIMM
<9,22,30,36> SMB_DATA_DIMM
= <4> M_ODT2
<4> M_ODT3
<4> M_B_DM[7:0]
<4> M_B_DQSI[7:0]
<4> M_B_DQSH[T:0]

—> M_B_DQIE30] <4>

+1_5VDIMM

R32
1KR1%0402

M VREF DQ DIMM1_R

1KR1%0402

<5> TS#_DIMM1_1
B <5,9> DDR3_DRAMRST#

10KR0402

M VREE CA DIMM1

10KR0402

2010/01/21 Stuff €52

63

3 OCKETL
& 840
r ] AL 0Q1 Mg
A a5 | A2 0oz 7
2 Al g [
A | A 00 76
A an ] A 095 Mg
8 006
A 86 18
A 89| A7 007 51
2 g oga [2L
s 009
B A 107 homp pio [22
BAL a5
2L 11 0oL
oA —— B haecs DQ12 (22
ALL a0 ] A2 DO13 [y
e AL4 DQ14 (34
e ) DQ1s (36
DQ16 (32
——a L] o7
0] 270 o
BA Do19
a8 ]
21 51y pQ21 [H2
1011 o 022 [
cKor 023 [
S —— T 0G24
] 6, o2 s
31 ckeo 0Q26 (£
24 ckeL DQz7 (£
51 case DQzs (56
RASH DQ2o (58
SAG DIV a7 WEH D930 770
SAL DIML 201 S0 D931 7159
AL D032
3 = 032 o
oA DQa4 (141
D935 73
DQ3s (L4
DG37
0% faan
DQa9 (14
0G40
o2 s
DQ42 759
Q43 [14g
DQa4 (14
DQas (14
DQas (158
DQu7 [H60.
DQas (163
DQa9 (165
050 [
ogs1 (122
DGs2
0222 [
DQs4 (114
DOSS g
DOS6 717
DOSTIM 01
DO58 1767
DQso (483
D80 [,
DQ8L [0
DQB2
D63 94

SODIMM,.S204.1
DDR3SODIMM-204PS_BLACK-RH-1

N13-2040080-L41

+1_5VDIMM

R34 C10U6.3X50!

2010/01/15 Change reserve C52 form 2.2uF to 10uF

2010/01/21 Stuff Vref CA resistor

SOCKET18
2 voo vss [l sy
VDD vss
t——E1 voo vss (42
VDD NES
821 voo vss (55
881 voo vss (80—
VDD vss
241 voo vss (52
VDD vss 65—
1001 voo vss [k
1051 voo Vss 12—
1061 vop vss X
VDD vss
12 vop vss (32—
11 vep vss (134
VDD vss (38—
+3VRUN 123 139
VDD vss
o 1244 vop vss (144
X_C2.2u6.3X5 vss |45 ¢
T 1994 vopsPD vss (150
4 vss
= ca 155
[ co.utoxoa0z LoNTTE st vss Misa
#1224 nca vss [156
4254 neTesT vss
vss 18
—1981 eventy vss -8
RESET# vss
vss
M VREEIRO DI R 1 vss Ah
VREF_DQ vss [
= cs0 cs1 VREF_CA ves [aa
1 _co.utoxoa02 T c22u8j3xs ves [ass.
2] vss vss (82—
VSS! vss (190 —¢
cs; — Ve T
T vss vss
vss
i e
0] VSs MECL +0_75VRUN
vss
51 vss mEc2)f MEC2
2010/01/05 Add C422 q? vss VT 202
vss vIT 4
= cs9
t——32 vss - H | Cluiex-rH
3 vss 205 205
vss 206
vss
-204PS_BLACK-RH-1

+1_5VDIMM

= ce2 L ce9 L c79 1 ca2
T co.1u1ox0a0d co.1ut0x0402 ] co.1usoxeaoz T co1utoxooz

Fo L I I I I I

= cs6 csa ce8 c66 L c81 1 c8o
\ - casg 2 5JSE10U6.3X50805 | C106.3X50805 ] C106.3X50805 | C10u6.3X50805] C10u6.3X50805] C10u6.3X50805] X C10u6.3X50805] X_C10u6.3X50805

Bize
Cust

ODIMM1

DDR3 S
Document Number
" __MS-1481 _




BRIl g RXN[15:0] <3>
BRI NB RXP15:0] <3>

S O GRX_RXN[15:0] <3>
= SEXRXELS0 L GFX_RXP15:0] <3>

+3VRUN_N11P

RS20, \JOKRO402 R13

<255 poIE_RsT# S—PCERSTE  awte |

Reference Schemat
R354 is 1%

2010/01/14 Nvidia Recommand R200 isn

NB RXPO
NB_RXNO

NB RXP1
NB RXNL

NB RXP2
NB RXN2

NB RXP3
NB _RXN3

NB RXP4
NB_RXN4

NB_RXPS
NB_RXNS

NB RXP6
NB_RXN6

NB RXP7
NB RXNZ

NB RXP8
NB_RXNS

NB RXPY
NB_RXNO

NB_RXP10
NB RXNIO

't stuff GFX REFCLK17 ARIZ

Riag. 200R0402
18

GEX_REFCLK1 ARG

C0.1u10X0403)  C165 GEX_TXPO AT
C0.1u10X0404} C172 GFX_TXNO AMIZ

GEX_RXPO AP17
GEX_RXNO ANIZ
C0.1u10X0403)  C183 GEX_TXP1 AMI8
C0.1u10X0404} C189 GFX_TXNL AM19
GEX RXPL Anta
GEX_RXNL AP19
C0.1u10X0403)  C176 GEX_TXP2 Alle
C0.1u10X04041 C182 GFX_TXNZ AK19
GEX _RXP2 AR19.
GEX_RXNZ AR20.
C0.1u10X0403) €197 GEX_TXP3 AL20
C0.1u10X0404} C201 GFX_TXN3 AM20.
GEX _RXP3 AP20
GEX_RXN3. AN2O.
C0.1u10X0403)  C190 GEX_TXP4 A2
C0.1u10X04031 C194 GFX_TXN4 AM22

GEX_RXP4 ANZ2
GEX_RXN4 AP22

C0.1u10X0403, C208 GFX_TXP5
'C0.1u10X0403] C214 GFX_TXN5 A2
GEX_RXPS AR?2
GEX_RXNS. AR?3
C0.1u10X0403) €202 GEX_TXP6 AL2a
C0.1u10X0404} C207 GFX_TXN6 AM23
GEX_RXP6 AP23
GEX_RXN6 AN23
CO.1u10X0403) €222 GEX_TXP7 AM24
C0.1u10X0404} C228 GFX_TXN7 AM25
GEX_RXPT ANZS
GEX_RXNT AP
C0.1u10X0403) €215 GEX_TXP8 AL2S
C0.1u10X0404} C221 GFX_TXNS AK2S
GEX_RXPS AR?S
GEX_RXNS AR2G
C0.1u10X0403) €239 GEX_TXP9 AL2E
C0.1u10X04031 C249 GFX_TXN9 AM26

GEX_RXPY AP2G
GEX_RXN9. ANZG.

C0.1u10X0403, 229 GEX_TXN10
C0.1u10X0403] C238 GFX_TXP10 o

NB_RXPLL
NB RXNIL

NB RXP12
NB RXN1Z

NB RXP13
NB RXN13

NB RXP14
NB_RXN14

NB RXP15
NB RXNI5

GEX_RXP10 ANZE
GEX_RXNIO AP28

C0.1u10X0403, €258 GEX_TXP11 AL28
C0.1u10X0404} C266 GFX_TXNLL AK28
GEX RXP11 ARZE
GEX_RXNLL AR29.
C0.1u10X0403, €250 GEX_TXP12 AK29
C0.1u10X0404} C257 GFX_TXN12 AL29
GEX_RXP12 AP29
GEX RXNIZ AN2S.
CO.1u10X040g, 275 GEX_TXP13 AM29.
C0.1u10X0404} C281 GFX_TXN13. AM30
GEX RXP13 ANE
GEX_RXNI3 AP31
CO.1u10X040,  C268FX TXP14 Al
C0.1u10X04031 C273FX_TXN14 AM32

GEX_RXP14 ARE
GEX_RXNLA AR32

CO.1u10X0403,  C28TEEX TXP15

C0.1u10X0403 C2055FX TXNI5 Aoas
GEX_RXP15 AR34
GEX_RXNI5 AP34

G8A

PCI_EXPRESS

PEX_RST_N

PEX_CLKREQ_N

PEX_TSTCLK_OUT
PEX_TSTCLK_OUT_N

PEX_REFCLK
PEX_REFCLK_N

PEX_TX0
PEX_TX0_N
PEX_RX0
PEX_RXO_N
PEX_TX1
PEX_TX1_N
PEX_RX1
PEX_RXL_N
PEX_TX2
PEX_TX2_N
PEX_RX2
PEX_RX2_N
PEX_TX3
PEX_TX3_N
PEX_RX3
PEX_RX3_N
PEX_TX4
PEX_TX4_N
PEX_RX4
PEX_RX4_N
PEX_TXS
PEX_TX5_N
PEX_RX5
PEX_RX5_N
PEX_TX6
PEX_TX6_N
PEX_RX6
PEX_RX6_N
PEX_TXT
PEX_TXT_N
PEX_RX7
PEX_RX7_N
PEX_TX8
PEX_TX8_N
PEX_RX8
PEX_RX8_N
PEX_TX9
PEX_TX9_N
PEX_RX9
PEX_RX9_N
PEX_TX10
PEX_TX10_N

PEX_RX10
PEX_RX10_N

PEX_TX11
PEX_TX11_N

PEX_RX11
PEX_RXL1_N

PEX_TX12
PEX_TX12.N

PEX_RX12.
PEX_RX12_N

PEX_TX13
PEX_TX13.N

PEX_RX13
PEX_RX13 N

PEX_TX14
PEX_TX14_N

PEX_RX14
PEX_RXL4N

PEX_TX15
PEX_TX15_N.

PEX_RX15
PEX_RX15_N

PEX_IOVDD
PEX_IOVDD
PEX_IOVDD
PEX_IOVDD
PEX_IOVDD

PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ

PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ
PEX_IOVDDQ

PEX_SVDD_3v3
PEX_SVDD_3V3_NC

vDD33
vDD33
vDD33
vDD33
vDD33

VDD_SENSEG
VDD_SENSES
VDD_SENSE4
GND_SENSE3
GND_SENSE2
GND_SENSEL

PEX_PLLVDD

PEX_PLL_HVDD_NC

PEX_TERMP

TESTMODE

&

P
Under GPU /) \G U

JVL?\/

c294 303
-

c240
L
T

F car
C4.7u6.3

C0.1ui0X0402
©4.1u10X0402

2u6,BX50805-HF

X

10U6 BX60805-HF

N

C146.3Y0402-RH

2010/01/21 Change C155 & C256 to no stuff

N 3
Under GPU ear GPU

JVL?\/

224 fc212
L £
- T

1k

o2 1
- T

02-RH

c285
L
T

c300
F T Cus
ca7u63

C0.1ui0X0402
©4.1u10X0402

10u6 BX60805-HF

/

C226.8X50805-HF

N\

C146.3Y0402-RH

L1

Under GPU NoAZ

B

1

2010/01/21 Change C272 & C196 to no stuff

+3VRUN_N11P

X 0805

E

Bk

e
[Est 4

'C0.1u10X0402
—

@

2010/01/21 Change C468 to no stuff

T BRRREEE

<8

KRR

43VRUN_N11P
[)

| 110 Under GPU

c248 c267 280
L L £
- - -

"

=

Ay

0.1u10X0402

0.1)110X0402

0.1)110X0402
1

C1u6[3Y0402-RH

%—( N11P_Vsense <d4>

w1_sw

)
0.1u300mA

C1u6.3Y0402-RH

|-ac20
\G21 PEX_TERMP R156,

<22> GFX_REFCLK#,

pas GPU_TESTMODE R355,

11P-GVL-AS-HF

22 SXREraK Cm-

Optimus Software Design for Arrandale Platforms

At POST, the system BIOS should initialize the IGP as the
primary graphics adapter. As the 0§ initializes, both the
IGP driver and GPU driver will load. Up to this point the
platform is similar to any multiple graphics adapter
system-such as a desktop system with more than one
graphics card installed. However, the GPU in an Optimus
system typically has no physical display outputs. Itis
purely a graphics rendering and compute device. Then
Optimus software will determine when the GPU's
capabilities are needed and will enable the GPU as
needed, and will host work for individual applications on

the GPU as needed.

DIFFPAIR IMPEDANCE CRITICAL
PEX_TX 90DIFE 1
PEX_TX 90DIFE 1
DIFFPAIR IMPEDANCE CRITICAL
PEX_R) SODIFE 1
PEX_R) SODIFE 1
DIFFPAIR IMPEDANCE CRITICAL
PEX_CLK_QUT 90DIFE 1
PEX_CLK_QUT 90DIFE 1
SOURCE POWER METS NV_SOLURCE
NET MIN_LINE_WIDTH - MAX_CURRENT YOLTAGE - POWER_NET
3V3 v 1600 4, 0000 TRUE
12V = 500 180000 TRUE

Host Platform PCIEZ0x 16
126 bit DDR3 125-4it DDRS
Memory Interface “DDR3 GDDR3
GDDRS
Process Technolo 40nm
Device ID 020420 | 020425 0z0CAF
969-ball BGA
Package 29nm % 29nm package
BGL-128
D¥II DVII
Display DVID DVID
1920 21200 @ 60Hz 2560 z 1600 @ 60Hz

2010/01/22 Change OR to x-copper to save the component

GEX_REFCLKL
GEX_REFCLK17




<14,15> FBA D[63.0] <Ky

|

e e e e B o e e e e e e e e e

<14,15> FBA_DQMI7..0] <Ky

FEPEEFEE

<14,15> FBA_DQSI7..0] ey

FEPEEFEE

<14,15> FBA_DQSH7..0] ) ee——

FEPEEFEE

2
8
S

X_1KR1960402

Near GPU

2010/01/21 Change C413 to no stuff

e [t
for | a3
Fax_CuD3 e
Fax_cuDa A8
FBx_CMDZ ot
FBx_cub21 &7
FBx_CuD24 a2
Fax_cunzy A
FBx_CuDzs 3
Fax_CuD7 0
Fax_CuDTS st
FBx_CuD13 Bal
FBx_CMD4 T}
FBACMD1E
FBx_CMDe )
Fax_Cunz7 BAz
P CMDS 3
PR CMD17
FBx_CuD13
FBx_cuD2z 24
FBx_CuD1Z At
Fax_cuDz 3
Fax_cuD10 ]
Fax_CuDZs a10
FBx_CuD3 a2
FBx_CMD1 st
FBx_CMD11 RASt
FBx_Cuba Bl

GB1-12BModeC | GB2-128ModeE | DRAMFuncti
single Rank for DQ Bits 0-31
FBx_CuD25 FBx_CMDS 8

Fox cupz7 Fax_CMD16

Fox CuD28 Fax_CMDZ0 T

B CHDz FER_CMD1 s
FEX_CHD30 FEx_CMD30 x5

ot Availzble FEx_CMD3T

FBA Under GPU
MvDDQ)
L1321 Fan po FBVDDQ
FBA_DL FBVDDQ
e e
IYECH o FEVDDO i [ase [ca:  fcars ¢ aeg
B35 | FeaDs FBVDDQ T §T T IT 8T g
B33 Fea D6 FBVDDQ £ ] ] g g
234 { FpA D7 FBVDDQ g g g % %
K351 FeA DB FBVDDQ E] 3 g g g g
FBA_D9 FBVDDQ = 3 2 2
K34 Faa D10 FBVDDQ ° < = = 2 2
33 Fga D11 FBVDDQ g g 8 8
G241 raa D12 FBVDDQ 8 8
G2 Fea D13 FBVDDQ
FBA D14 FBVDDQ
16 £33 ren D15 FBVDDQ
S A— LN FBVDDQ
FBA D17 FBVDD! .
T E— o L NI Fovbog 2010/01/14 Change resistor form 1% to 5%
B——S%1FeaD10 FBVDDQ
FBAD21 FBVDDQ
H30- Faa D22 FBVDDQ FBA ODT H
L5 FEA 0o Favobo e
e — LT FBVDDQ —
M32| Fea D26 FBVDDQ
8301 Fga D27 ,
M0 FeA D28
7 FBA_D29
o —n L
230 Fga D31
FBA D32 .
G32 | £ga 33 2010/01/14 Change resistor form 1% to 5%
3L Faa D34
E31 FBA D35
301 FeA D36 ]
g | FBA D7 TOKRO0402  Foa ke Gon T2
FBA D38
030 | FEA- FBA CKE L
030 Fga D39
N33 FBA Dao
o311 FBA Da1
M3 FgA Daz
L33 FeA D43
K30 FeA Das
32| FaA Das
4130 Faa Das
H30-) Fga Da7
H33| Faa Dag
M35 Faa Dag
H34 Faa D50
132 Faa D51
33 Faa D52 FBA_CMDO
L35 FgA D53 FBA_CMD1
1241 A D54 FBA_CMD2
M35 FBA D5 FBA_CMD3
£33 FeA D56 FBA_CMD4
£32| FgA D57 FBA_CMDS5
v FBA_CMD6
£33 FeA D59 FBA_CMD7
FBA_DGO FBA_CMDB
FBA_D6L FBA_CMD9 <1415
FBA_DG2 FBA_CMD10 <14.15%
FBA_DG3 FBA_CMD1L <14,15%
FBA_CMD12 FBA_AL3 Al4 <14,15>
MO FBA_CMDI13 FBA_BAI_A3_s<ld,15>
oM P32 { raa pono FBA_CMD14 FBA AL4 AI9' <14.15>
e — LT FBACMDIS P80 e cAS | <1415%
2301 FeA QM2 FBA_CMD16 FBA_CKE_H <15
B30 FgA DQM3 FBA_CMD17 P
e FBA_DQMA FBA_CMD18 FBA CSO H) <153
e FBA_CMD19 FBAIODT_H._<15>
Iy FBA CMD20 A8 — S Fea ReTT <1415>
E35 | FBA_DQM7 FBA_CMD2X FBA A7 A6  <14,15>
FBA_CMD22 FBA_AL_AS), <14,15>
FBA_CMD23 FBA_ALL A9” <14,15>
L34 rpa DOS_ WPO N S — s (W I LS
135 A DQS_WP1 FBALCMD25 FBA_AL0 WE <14,15>
2152-| Fea DQS WP2 FBA_GMD26 FBA A5 Ad  <14,15>
Eal| FBADQS WPS FBA_CMD27 FBA_BA2 Al5 <14,15>
231 A DQS_WP4 FBACMD28 FBA_WE AL0 <14,15>
FBA_DQS_WP5 FBA_CMD29 FBA BAO  <l4,15>
M24 B DQS_WP6 FBALCMD30 FBA_AL5_BA2 <14,15>
FBA_DQS_WP7 FBA_OMD31
135 1 ta DQS_RNO FBAClKOR2—— S FBA CLKO  <l4>
335 FBA DQS RNL FBA Clko N HEL————————————%%BA CLKo¥  <14>
H31 FeA DOS RN2 FBA CLK1 [AG—— O fpa clk1  <i5>
832 FeA DOS RN3 FBA CLK1 N [AC0——————————P%pa Clk1r  <15>
32| FBA DQS_RN4
= FBA_DQS_RNS
o m— LR MVDDQ
FBA_DQS_RN7
*B29{ neag
i heat 109 X 60 4R1%6040;
1281 Nc2 FBA_DEBUGO a =
NeZ2 g
NC26 "
NC25 2010/01/26 reserve for Nvidia request
NC24
NCZ V1 sw
MVDDQ FB_DLLAVDD
FB_PLLAVDD
LS
R205 g I
X_60.4R1960402- g
gL
3
B VREE 127 | kg vREF_NC ©
N [c352
g N1LPYL-ASHR 2010/01/21 Add C572
3
E NET MNY_IMPEDANCE CRITICAL
8
< FB2GALPD_VDDQ S00HM
FB_CAL_PU_GND S00HM
FE_CAL_TERM_GHD S00HM
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" __MS-1481 »




<16,17> FBC_D[63.0]

e

<16,17> FBC_DQM[7..0] ey

S 813 | rac oo
S 1] e
S Bie ] 3cps
—— 015 Fac oy
- o i reco
3 FBC DI 10 Focor

<16,17> FBC_DQS]7..0] {mmmmmmmey

FBC_DQS_WPO
FBC_DQS_WP1

FBC_DQS_WP2

FBC_DQS_WP3

FBC_DQS_WP4

FBC_DQS_WP5
FBC_DQS_WP6

<16,17> FBC_DQSH7.0] )y

FBC_DQS_WP7

FBC_DQS_RNO
FBC_DQS_RN1

FBC_DQS_RN2

FBC_DQS_RN3

FBC_DQS_RN4

FBC_DQS_RNS
FBC_DQS_RNG

B

EIE]
10KR0402

BB RST

R231
10KR0402

R356
10KR0402
FBB CKE H

R386
10KR0402

FBB CKE L

FBC_DQS_RN7

EEEREEEE

FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ
FBVDDQ

FBB_CMDO
FBB_CMD1
FBB_CMD2
FBB_CMD3
FBB_CMD4
FBB_CMDS5
FBB_CMD6
FBB_CMD7
FBB_CMD8
FBB_CMDY

FBB_CMD10

FBB_CMD11

FBB_CMD12

FBB_CMD13

FBB_CMD14

FBB_CMD15

FBB_CMD16

FBB_CMD17.

FBB_CMDI8

FBB_CMD19

FBB_CMD20

FBB_CMD21

FBB_CMD22

FBE_CMD23

FBBICMD24

FBB_CMD25

FBB_CMD26

FBB_CMD27

FBB_CMD28

FBB.CMD29

FBB_CMD30

FBB_CMD31

FBC_CLKO
FBC_CLKO_N

FBC_CLK1
FBC_CLKL_N

FBB_DEBUGO
FBB_DEBUGL

Nea?
NC36

FBUCALLPDLYDDQ
FB.CAL_PU_GND

FB_CAL_TERM_GND

Under GPU

MVDDQ

2
g

C0.1u10X0402

caas

kg
g

caas.

C0.01{110X50402-HF

C0.01{110X50402-HF
€0.047u10%0402-RA

Near GPU

2010/01/21 Change C564 to no stuff

FB_CAL PD_VDDQ

c329 ©0.1u10X040:

RI19Q, . 40.2R1%040:

FB_CAL_PU_GND

RIS, . \40.2R1%040;

VDD .
° NV Check those value is correct

Fo_ca Terw on)

RIBQ . 40.2R1%040:

NITP-GVI-AS-HF

s

2101/01/25 Resistor PN peding change to R11-402AT12-W08

or Nvidia sugg

R11-604AT12-W08

jestion change R190 1e form 60R to 40R

MNY_IMPEDANCE

500HM

CRITICAL

500HM

500HM

GB2-128 Mode E Function
3 for DQ Bits 32-63
FBE_CMD3 oKE
Fax_CMDg ) a8
FBx_CMD2 =
FBx_CuD21 A7 a8
FBx_ClD24 22 [
FBE_QWDZ3 At )
FE_CMDZS a5 s
Fax_iD7 0 Az
FRE_CGWDTS cast a5t
FBx_CMD13 Bal o)
5 o . FBx QMDA ) an
[EB— > reBoDT L <16>
[E1 FBx_CMD1B =3
o FBB_CSO L  <16>
e FBBCKEL <165 FE_CDZ 820 )
FBB A9 ALl <1617>
1 FBB A6 A7  <1617> FEX_CHDE BAz als
L FBB_A3 BAL <1617> FER_CMDS A3 Ba1
FBB A0 A12 <1617
B1a FBB_AS <1617> FBx_CMD17 =0
f20 FBB_A12_AQ_(<16,175
[ALe- FBB AL A2 (<1617> FBx_CMD13 oot
FBB_RAS. <1617
€20 FBB_AIS Ald, <I617> FBx_CuD22 24 I
B2u FBBBAL A3 | 16,172 FBx_CMD1Z a13 Al4
B20 FBB_AL4_A13 <16,17> —
[Ga1 FBB_CAS <1617> FBX_CMDZE wE 10
[£2 FBB_CKE M, <17>
= FE_CMDTD ™ az
FBB CSO H  <17>
= FBB_ODT H  <17> Fax_CuDZs a10 we
ez FBB RST <1617 ) Az a0
FBB A7 A6 <1617>
E FBB A4 A5 <1617> PR CMD1 o
021 FBB ALL A9 <1617> =
FBB A2 AL  <1617> FBx_CuD11 Rast [reg
(22— FBB_A10_WE <16,17>
B22 FBB A5 A4 <1617> FEx CMDO ooT
c FBB_BA2 A5 <16,17>
FBB_WE A0 <1617> GB1-128ModeC | GEZ-1ZBMOdEE | DRAMFuncti DRAM Function
FBBBAO  <16,17> Single Rank for DO Bits 0-31 | for DO Bits 32-63
A2 FBB_AL5_BAZ <16,17> FBx_CuD26 FBx_CMDS ) a7
FBx_CuDz7 FBx_CMD16 3
FBx_CMDZE FBx_CMD20 RsT ”ST
E17 FBC_CLKO <16> FBX_CHOT? D14 a1 a3
D17 ! o
FBC_CLKO# <16>
[oza T e ek care FEX_CHD30 FEE_CMD30 A5 a2
£23 ! L -
FBC_CLK1# <17> ot available D31
NET
2010/01/26 reserve for Nvidia request
FB_CAL_PD_WDDQ
FB_CAL_PU_GHD
PLACE CLOSE TO BALLS
s a6 o Cotuioxod FB_CAL_TERM_GMND
it

MICRO-STAR INT'L CO.,LTD.
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NV Check need change to 1.1K ohm ?

NV Check need change to 1.1K ohm ?

0402 i Ra34
4.99KkR1%0402 30
v E3 A D20 / ) .
t e M ] s G X 1 S o ua ] rerca a»
° e L2l QFBA D18 <12> H <12>
caon <1215 F8A_A0_AL2 wl dors A il G 2 . s VREFRQ i
g <1215 AL A2 £14a1 oQus 2 NI (SFBA D17 <12> n = ra <12>
< ————————— P3] 5 <12> 4 <12>
L g Q315 Fanas bm o8 e R Emmics— A T g S—1 e
=% s ) S I A D16 9 2 =g I
& <1215 A4AS A4 DQL7 KFBA D16 <12> A3 <12>
3 <1215 AS_Ad B2 455 & = <12>
ES 5 R e e:
2 <1215 A6_AT A6 BA 3 7 S
S <1215 AT_A6 —% A7 oquo 22— FBA_DO <125 3 ivn I "
<1215 rre (A ooui fFEA—A% FBA D4 <12> 8 24 a7 pQuo JHAL—=FPAEs FBA D14 <12>
<1215 A9 ALL ea pouz A28 FBA D1 <12> a8 oou1 FEA—22- FBA DI <12>
<1215 AL0_WE L] Atomp DQU3 B FBA_D6 <12> 4‘31 A9 oQuz e8RS FBA D15 <125
<1215 AL1 A9 1 DQUA oa FBA_D3 <> 0 AL0/AP DOU3 N FBA_D11 <12>
<1215> FBA_A12_AD NZ 4 p1o/BC qus |-A2—=2% FBA_D7 <12> REJa DQUA. AT FBA D12 <12>
> FBA ALS AL4 S0————————— T3 oQus (B8 —7 FBA D2 <12> S wiziee DQUS ST FBA DB <12>
FBA_AL4_A13 AL4 pQU7 FBA D5 <12> A3 pQus 88— AT —rea 013 <12>
<1215> FBA_A15 BA2 g——————— M 535 MVDD( —————eE L] pqQu7 A—FBADI0  XKrsa D10 <12>
Q > ML s MVDDQ
<12,15> FBA BAO BA0 VoD
<12,15> FBA BAL A3 BAL VoD <12,15> FBA BAO BAQ VoD
<12,15> FBA BA2 AIS BA2 VoD <12.15> FBA BAL A3 BAL VDD
VoD <12.15> FBA BAZ ALS BA2 VoD
VoD VDD
VoD VoD
<12> FBA_CLKO oK VDD VoD
<12> FBA CLKO# K VoD <12> FBA_CLKO oK VoD
<12> FBA CKE_L CKe VoD MVDDQ <12> FBA CLKO# oK VoD
<12> FBA CKE_L CKE VoD MVDDQ
<12> FBA ODT L K14 oot vDDQ .
<12> FBA CSO L s VDDQ <12> FBA ODT L ©oT vDDQ
> FBA_RAS 134 RAS VDDQ <12> FBA CSO L L S VDDQ
FBA_CAS Ky cas vDDQ <12,15> FBA RAS 134 RaS VDDQ
<1215> FBA WE_A10 go—————— 13 4\Wp VDDQ <1215> FBA_CAS 4‘% CAS VDDQ
VDDQ <12.15> FBA WE_A10 WE vDDQ
VDDQ VDDQ
<12> FBA DQS2 gg:& DQSL vDDQ vDDQ
<12> FBA_DQSO DQSU vDDQ <12> FBA.DQS3 Zg:(l& DQSL vDDQ
<12>-FBA DQSL DQSU VDDQ
<12> FBA_DQM2 DL vss
e 1 e— 4o o vaws
vss <12> FBA_DQM1 DMy vss
vss vss
<12> FBA DQSH vss vss
<12> FBA DQS vss <12> FBACDQS#3 gg:gfi BOSL vss
vss <12> FBA DQS#1 DQSU vss
vss vss
vss vss
<12,15> FBA_RST D T2 JREsET vss vss
vss <12,18> FBA RST >—————————<T2 JREsET vss
2Q vss vss
2Q vss
Should be 240 R430
vssQ
VS0 Ohms +-1% 2431960402 vssQ
vssQ vssQ
e vesa
NCL vssQ = vssQ
NC2 VSSQ *—I 4 ney VSSQ
Nt e o [ e
INFINEON 96-BALL e nca VssQ
INFINEON 96-BALL =
SRR o) et
AMSUNG ( KAWIGI646E-HC12 )
Under GPU
MVDD
Q Under GPU
MVDDQ
£ [353 £ [c497 R [cass R [c4o9
EE EE EE EE 243R1960402 © © 9 ©
3 3 3 3 FBA CLKO? R [543 8 ps16 8 [osas R caeo
S S S S S+ S SF S
El El El El
S S S S
MVDDQ
11.0 1Gh gDDR3 SDRAM E-die IDD Spec Table MVDDQ
Table 44 ] IDD Specification for 1Gb gDDR3 E-die
317 [C489  [C509 (367 (503
N & & & o
64Mx16 (K4W1G1B46E]
g g g g g T I ! ) (513 [C346  [C359 (514 [CS06
3 2 2 2 2 Symbol gDDR3-1066 gDDR3-1333 gDDR3-1600 gDDR3-1800 gDDR3-2000 Unit g+ 87 87 &7 &7
3 3 3 3 3 g g g g g
= 2 3 3 a2 [EE] 999 [EIED 121212 131313 gl 2] 2] 2] %
8 8 8.8\ 8 I S A R
IDDD 65 70 EN] TBD TED mA | b= b= b= b=
8 8 8 8 8
IDD1 25 ] 105 TBD TED mA
IDD2P-F 25 25 25 TBD TBD mA
IDD2P-5 10 10 10 TBD TED mA
IDD2N 30 35 35 TBD TBD mA
IDD2Q: 20 25 35 TBD TED mA
IDO3P-F 25 27 30 TBD TBD mA
IDD2N 45 50 55 TBD TED mA
IDD4R 130 160 200 TBD TBD mA
IDD4W 130 185 195 TBD TED mA
IDD5 150 160 160 TBD TBD mA
IDD6 10 10 10 TBD TBD mA
IDDT 200 240 200 TBD TED mA

NET MIN_LINE_WWIDTH WOLTAGE
FBA_CLKD_TERM L8
FBA_YREF_DQO LEmIL 0o
FBA_VREF_CAD LEmIL e
FBA_Z00 LomlL 0o
FBA_ZQ1 LomlL e

ST MISE MICRO-STAR INT'L CO.,LTD.
e’

MS-1481

N11P-GV1_FrameA DDR3 |

ize | Document Number
Custpm




NV Check need change to 1.1K ohm ?

24

FBA D43
t ME vreFCA poLo f-E2 T
VREFDQ oou1 |£ e
QL2
350 <1214> FBA A12 AO =2 ) QL3 ol bi0
¢ e s e S P
g <12.14> FBA BAL A3 = DALG £EA Dis
] <12.14> FBA_AS_A4 o 0 DAL7
g <12.14> FBA_A4_AS I
a <12.14> FBA_AT A6 o I N A D52
8 <12.14> FBA_AG_AT B2 4 a7 oquo |22 e
<12.14> FBA_AS 1atne oout |-G s
<12.14> FBA_ALL A9 ea pouz |-£ T
<12.14> FBA_WE A10 AL0/AP QU3 D
<1214> FBA A9 ALl z ALl DQUA A Din
<12.14> FBA_A0_A12 N4 a12/EC oQus |4 S
<12.14> FBA_AL4_A13 Tafass oous |-B8 e
<12.14> FBA A3 Al4 v QU7
<12.14> FBA_BAZ_ALS LS MVDDQ
<12,14> FBA_BAO BAO vop -2
<12,14> FBA_A3 BAL BAL vop 22
<12,14> FBA_Al5_BA2 BAZ voo f-&
vo |&
vop K&
VDD
<12> FBA CLK1 oK vop |2
<12> FBA CLK1# cK vop (&L
<12> FBA CKE_H CKE VoD MVDDQ
<12> FBA ODT_H K4 opT vopQ AL
<12> FBA CSO H L24¢s VDD
<12.14> FBA RAS 134 Ras VoD fEL
<12,14> FBA CAS K3 JCas voDQ |52
<1214> FBA_AL0_WE L E VDDQ gq
vong |E2
VDD
<12> FBA DQS5 ;;:QLEL DQSL vong |2
<12> FBA_DQS6 DQSU VDD
<12> FBA DQMS DL vss A2
<12> FBA_DQM6 DMU vss B2
E1
vss FEL
vss
<12> FBA DQS#5 vss |-
<12> FBA DQS#6 DOSU vss -A‘:‘]
vss [l
vss
vss
<12,14> FBA_RST D2 REsET vss |22
T
vss |1
70 vss
Should be 240 R1%8
Ohms +-1% 243R1%40402 vssg [EL
)
vsso |82
= vssQ
vssQ 12—
vssQ
»—4no1 vsso |E8
»—LLqne2 vssQ IEY
oy L) vssQ ok
*—L9qnca VSsQ
INFINEON 96-BALL
SRR o)
Under GPU
MVDDQ
R a7 R 36 R [c38 ¥ [c3s1
g+ 5z §% 2z
El El a a
3 3 3 3
MVDDQ
feara | esov | foass fcasT  cses
§qr g g7 g7 §qr
£ £ £ £ £
3 2 3 3 3
8 8 8 5 8

FBA
FBA
FBA
FBA
FBA
FBA
FBA
FBA

FBA
FBA
FBA
FBA
FBA
FBA
FBA
FBA

NV Check need change to 1.1K ohm ?

FEFEFEEFER

FEFEEFEEFEF

oz S
<z + ME vreFCA ooLo |E2
<z VREFDQ oot £
12> QL2
13 R croe <1205 FBA A12 A0 o I ogis I
<z 3 <12.14> FBA A2 Al So————— PTY; o
<125 = <12.14> FBA AL A2 o ) QLS [HA—
<125 g <12,14> FBA BAL A3 24 a3 oQLs |
<z ] <12.14> FBA_AS_A4 atna DAL7
g <12.14> FBA_A4_AS A5
a <1214> FBALAT A o———————Riljyg b
<z 8 <12.14> FBA_AG_AT a7 DQUO
<z <12.14> FBA_AS T84 08 pui 52
<z <12.14> FBA_ALL A9 vea 0 pQu2 |58
<12> <12,14> FBA_WE_A10 LZ4 a10/aP DQU3 |5
<12> B <12114> FBA A9 A1l BZ Y a11 DQUA
<12> <12,14> FBA A0 A2 NI p1o/EC DQUS
<12> <12,14> FBA Ald_A13 i 8] que |5
<12> <12,14> FBA AL3 Al4 v DoU7 |43
<12,14> FBA BA2 A1S e 5
<12,14> FBA_BAO BAO
<12.14> FBA A3 BAL BAL
<12.14> FBA_AL5_BA2 BA2

<12> FBA CLK1

oK
<12> FBA_CLK1# CK
<12> FBA_CKE_H cKe

VoD MVDDQ
<12> FBA ODT_H K14 oot voDQ
<12> FBA CS0 H = VDDQ
<12,14> FBA RAS 3 RAS VDDQ
<12,14> FBA CAS K3} Cas VDDQ
<1214>_EBA_A10_WE L E VDDQ
VDDQ
VDDQ
<12> F8A DOS4 ; DQSL VDDO
<12> FBA DQST ;ZCE{ DQSU VDD
<12> FBA DQM4 ;;ﬁ DL vss
<12> FBA_DQM? DMU vss
vss
vss
<12> FBA_DQS#4, ;;j VSS
<12> FBA DQS#7 DQSU vss
vss
vss
vss
<12,14> FBATRST  —=—=—— T2 REsET vss
vss
70 vss
Should be 240 ¢ R380
Ohms +-1% 243R1%0402 VSSQ
vssQ
vssQ
vssQ
vssQ
pomren 105 VSSQ
oy 1 VSSQ
=221 ncs vssQ
*—Lqnca VvssQ
INFINEON 96-BALL
AMSUNG ( K4W1G1646E-HC12 )
Under GPU
243R1%0402 MvbDQ
FBA CLKIH
é :(;351 é :(;545 é :?34 é :(;324
NET MIN_LINE_WIDTH  VOLTAGE g 3 3 3
FBA_CLKO_TERM 108
FBA_YREF_DQO LemL g
FBA_VREF_CAD e g
MVvDDQ
FBA 200 12M1L o
FBA ZQ1 Lol g 3 4?331§ 4?379§ 4?505% 4?354§ Lo
£ £ £ £ £
2 2 2 2 2
s s s s s
8 8 8 8 8

FBA
FBA
FBA
FBA
FBA
FBA
FBA
FBA

FBA
FBA
FBA
FBA
FBA
FBA
FBA
FBA




NV Check need change to 1.1K ohm ?

INFINEON 96-BALL

AMSUNG ( K4WIGT646E-HC12)

o2 Qs
t ME vReFcA ooLo |E2 c o2 FBC_D20 <13>
VREFDQ oou1 £ oot FBC D17 <13>
ca80 ootz | D% FBC_D21 <13>
= <1317> FBB_A0_Al2 So— N3], oous & o5 FBC_D18 <13>

& <1317> FBB_AL A2 90— B2 457 oQus |2 coie FBC_D23 <13>

g <1317> FBB A2 Al go—————— B3 455 DOLS oo FBC_D16 <13>

2 <1317> FBB_A3 BAl go—————— N2 53 paLs f& o) FBC_D22 <13>

kel <1317> FBB_A4_AS = pQL7 FBC_D19 <13>

El <1317> FBB AS Al 00— P2 Q5

3 <1317> FBB_A6 A7 go————————RBJ4¢ -

S <1317> FBB_A7 A6 go————————R2 447 DQUO Eq = FBC_DO <13>
<1317> FBB_AS 81, DQUL = FBC_D7 <13>
<1317> FBB_A9 A1l B3 pQu2 |58 = FBC_D1 <13>
<1317> FBB_AL10 WE 90— T4 a10/ap pqus & = FBC_D6 <13>
<1317> FBB AL A9 go———— BRI 4 DQUA = FBC_D3 <13>
<1317> FBB_A12 A0 go—————— NI 515FE DQUS = FBC_D4 <13>
<1317> FBB_A13 Al4 go————— T34 pQus |- = FBC_D2 <13>
<1317> FBB_Al4_A13 17414 pQu7 A% FBC_DS <13>
<1317> FBB_A15 BA2 go————————— M 4535 MVDDQ
<1317> FBB_BAO BA0 vop -2
<1317> FBB_BAL A3 BAL vop 22
<1317> FBB_BA2 AIS BA2 VoD

vop [
vop (K&
VoD
<13> FBC_CLKO oK voD [
<13> FBC_CLKO# cK vop f-BL
<13> FBB_CKE L CKE vop [ MVDDQ
<13> FBB_ODT L K4 oot voDg AL
<13> FBB CSO L go——————12465 VDDQ
<13,17> FBB_RAS I3 I Ras voDQ St
<1317> FBB_CAS K3 YCAs vDDQ &2
<1317> FBB_WE_A10 pp————— L3 J\E voog |22
voog [E2
voog £
<13> FBC_DQS2 ;;:g{ DQSL vooo |H2
<13> FBC_DQSO DQSU VDDQ
<13> FBC_DQM2 DL vss A2
<13> FBC_DQMO DMU vss |82
vss fEL
vss IS
<13> FBC_DQS#2 ;;j DOSL vss -2
<13> FBC_DQS#0 DQSU vss
vss
vss i
S BB
<13,17> FBB_RST > T2 JRESET vss
vss j-H—o
Q vss 2
R3s57
243R1%0402 B1
vssQ
veso fae—1
vssq 2L
vssg |2
- vssQ
pomren 105 vsso |E8
*x—LLinca vSSQ
*x—12 4 nc3 vSSQ
x—L2dnca vSSQ

Under GPU
MVDDQ
g Lo 2 Lot x L9 ¥ %
8T §T 5T 8T
3 3 3 3
MVDDQ
AES:{B AESZW AESZM AESSZ -ESOZ
g8+ &7 &7 &7 ¢
sl 5] | 5] ¢ T
2 2 2 2 2
s s s s s
8 8 8 8 8

NV Check need change to 1.1K ohm ?

MVDDQ
R189
4 13
1 VREFCA ooLo |E2
VREFDQ oou1 £
R191  =C3s7 baLz ke,
ST <13,17> FBB_AQ_A12 A0 QL3 |HE
gl g <1317> FBB_AL A2 AL oQus |2
S = <13,17> FBB_A2 Al A2 DQLS
2F 8 <13,17> FBB A3 BAL A3 DQL6
gl 2 Q317> FBB AL AS A oL
gf 3 <1317> FBB_A5 Ad AS
2 <13,17> FBB_A6_A7 AB
8 <1317> FBB_A7 A6 A7 oouo (22
<1317> FBB_A8 A8 DQUL
<1317> FBB_A9 A1l DQU2 ga
<13,17> FBB_A10 WE ALO/AP DQU3
<13,17> FBB_ALL A9 _ DQUA
<13,17> FBB_A12 AQ A12/BC DQUSs &
<1317> FBB_AL3 Al4 A oQus |88
<1317> FBB_Al4_A13 AL DQU7
<1317> FBB_AL5_BA2 AL5

243R1%0402
FBC CLKO#

<13,17> FBB_BAO
<13,17> FBB_BA1 A3
<13,17> FBB_BA2_A1S

<13> FBC_CLKO
<13> FBC_CLKO#
<13> FBB_CKE_L

<13> FBB_ODT L
<13> FBB_CSO L
<13,17> FBB_RAS
<13,17> FBB_CAS
<13,17> FBB_WE_A10

"
HL
N3]
- P71
> P3]
— N2
P8
P2
y SRN—— -
- R2]
- 18]
B3 pg
— 17
ST A
— N7
- 13
T
— M7
N
M3 |
X
1%
K9 |
— K1 ]
— 12
- 13
K3
. 13]

MVDDQ

MVDDQ

VDDQ
c VDDQ
<13> FBC_DQS3 E{oost VDDQ
<13> FBC_DQS1 DQSU VDDQ
E
<13> FBC_DQM3 DL vss
<13> FBC_DQM1 —R24 omu vss
vss
ca vss
<13> FBC_DQS#3 DOSL vss
<13> FBC_DQS#1 BZ15as0 vss
vss
vss
vss
<13,17> FBB_RST D ——— [ VSS
vss
Q vss

Should be 240 R}“

Ohms +1% 243R1%0402 vssQ
vssQ
vssQ
vssQ
vssQ

pomren 105 VSSQ
oy 1 VSSQ
oy =) VSSQ
*—Lqnca VssQ
INFINEON 96-BALL
SRR o)
Under GPU
MVDDQ
R [s40 R case R [csas R [cs10
S+ 87 g7 &SF
El El El El
S ) S S
MVDDQ
_k::m _k:ssa Josos | case | [csos
g g g5 §F ¢7F
g 2 g 2 2
2 2 2 2 2
ST 3 s s s
8 8 8 8 8

FBC.
FBC.
FBC.
FBC.
FBC.
FBC.
FBC.
FBC.

FBC.
FBC.
FBC.
FBC.

FBC.
FBC.
FBC.

D11
D12
D9

D8
D13
D10
D15

a1

MIN_LINE_WIDTH WOLTAGE

FBC_VREF_Da0

ABMIL ooy

FBC_VREF_CAD

ABMIL 0o

FBC_Z@0

1ZMIL ooy

FEC_zal

AZMIL 0o

MICRO-STAR INT'L CO.,LTD.

Bize
Cust

FrameB DDR3

N11P-GV1 !
Document Number
" __MS-1481 _




NV Check need change to 1.1K ohm ?

a5

1 ML vrerca oouo 2 FoC e (SFBC
VREFDQ oot | REeE 2FBC
o <1316> FBB_A12 AO r=a ) oots & £bc D% Sroc
0.1u16X50402-1 <13.16> FBB_A2 Al = Qs 2 foc Dy QFBC
<13.16> FBB_AL A2 2 ) pQLs [HA—FEE B8 Krac
<13,16> FBB_BAL A3 N2 x5 qLe & T (SFBC.
<13.16> FBB_AS_Ad =1 QL7 G S
<13.16> FBB_Ad_AS 224 A5
<1316> FBB_A7_A6 e c D53
<13,16> FBB_A6_A7 824 57 quo |2 T (SFBC.
<13,16> FBB_AB 184 n8 pqui &2 B> (SFBC.
<13,16> FBB_ALL A9 e 1 pquz |58 T CSFBC.
<13,16> FBB_WE_AL0 o DQU3 o (SFBC.
<13,16> FBB_A9_All BZYp1n DQUA g CQFBC
<13,16> FBB_A0_AL2 NI A12/BC DQUS oot (SFBC.
<13,16> FBB_AL4 AL3 T34 n oque |2 BEn (SFBC.
<1316> FBB_A13 Al4 l'; Al4 pqu7 |22 KFBC.
<13.16> FBB_BAZ ALS ALS

<13,16> FBB_BAO

<13>

<13>
<13,16>
<13,16>
<13,16>

BAO VoD

<13,16> FBB A3 BAL BAL VDD
<13,16> FBB_A15_BA2 BA2 VDD
VDD

VDD

VDD

<13> FBC_CLK1 oK VDD
<13> FBC CLK1# cK VDD
<13> FBB_CKE_H CKE VDD

FBB_ODT_H
FBB_CSO_H

FBB_RAS

FBB_CAS

FBB_AL0_WE

ErbER

Bk e en—a [y Vo g
<13> FBC_DQS6 DQSU vDDQ
<13> FBC_DQM4 DML Vvss
<13> FBC_DQM6 DMU VSS

<13> FBC_DQS#4

<13> FBC_DQS#6 DOSU vss

>———— T2 JREsET vss

<13,16> FBB_RST

Should be 240

Ohms +1%

Q vss

R241
243R1%0402

Eli

INFINEON 96-BALL

AMSUNG ( KAWIGT646E-HC12)

MVDDQ

Under GPU
MVDDQ
g Lo X [988 % Lo ¥ s
8T §T 5T 8T
3 3 3 3

MVDDQ

a0 [css1 - [csig, _k:zso _k:zes

"

C0.1u10X0402
C0.1u1pX0402'
C0.1u1pX0402'
C04u1pX0402
C0.1u1pX0402

NV Check need change to 1.1K ohm ?

46

243R1%0402
FBC CLK1#

<13,16> FBB,
<13,16> FBB,
<13,16> FBB,

BA0
A3_BAL
Al5_BA2

+ ML vrerca ooLo fE S Dis
VREFDQ oot | =Bit
DQL2 =
c525 % Iz 42
<13,16> FBB_AL2 AD A0 QL3 =
CO-1u16X50402-1 <13.16> FBB_A2 Al 71 bors [ D
L <13.16> FBB AL A2 e L) QL |48 & Bt
= <13,16> FBB_BAL A3 N2 53 QL6 & T
<1316> FBB_AS At 1 QU7
<13.16> FBB_Ad_AS I
<13.16> FBB_A7_A6 B8 Y6 c &3
<13.16> FBB_AG AT 824 57 nouo -2 & Do S
<13.16> FBB_AS e oQui |-&2 = Bar S
<13.16> FBB_ALL A9 el R oQua j-C8 & pee S
<13,16> FBB_WE_AL0 o 0Qu3 |<: S beo S
<13,16> FBB A9 ALl B Y = DQUA c oy S
<1316> FBB_A0_A12 NI A12/BC DQUS C Doz S
<13,16> FBB_A14_A13 ey 38 QU |2 58 S
<1316> FBB_A13 Al4 l'; AL4 pQu7 A3 &
<13.16> FBB_BAZ ALS ALs MVDDQ

<13> FBB_ODT/H K4 opT vDDQ
<13> FBB_CSOJH L24¢es VDDQ
<13,16> FBB_RAS 3 RAS VDDQ
<1316> FBB_CAS K3 JCas VDDQ
<13.16> FBBIALO_WE = 3 VDDQ
VDD
VDD
<13> FBCLDQSS ;;j DQSL VDDQ
<13> FBCIDQST DQSU VDDQ
<132 FBC_DQMS DML vss
<13~ FBC_DQM? DMU vss
vss
vss
<13> FBC_DQS#5 vss
<13> FBCDQSH? DQSU vss
vss
vss
vss
<1316> FBEIRST \D>—— T2 RESET vss
vss
70 vss
Should be 240 R3o1
Ohms +-1% 243R1%0402 VSSQ

BAO VoD

BAL VDD

BA2 VDD

VDD

VDD

VDD

<13> FBC_CLK1 oK VDD
<13> FBC CLK1# cK VDD

<13> FBB_CKE_H CKE

INFINEON 96-BALL

AMSUNG ( K4WIGT646E-HC12)

Under GPU
MVDDQ
2 Lo 2 L8 x Lms ¥ s
§T §T 3T §T
3 3 3 3

MVDDQ

[cs10 (515 [c539 _k:szA _k:zss
£ £ £
T T T

C0.1u10X0402
C0.1u1pX0402
C0.1u1pX0402
C0.1u1pX0402
C0.1u1pX0402

FBC.
FBC.
FBC.
FBC.
FBC.
FBC.
FBC.
FBC.

FBC.
FBC.
FBC.
FBC.
FBC.
FBC.
FBC.
FBC.

MICRO-STAR INT'L CO.,LTD.
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Cust

FrameB DDR3
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Document Number
" __MS-1481 _




IFPAB PLLVDD. Ko
IFPAB_RSET 1
R118
10KR0402
R312
X_1KR1960402

IFPAB_IOVDD Ga

R134
10KR0402

2010/01/14 Change value form 1% to 5%

IFPAB

IFPAB_PLLVDD

IFPAB_RSET

IFPA_IOVDD

IFPB_IOVDD

IFPA_TXDO_N
IFPA_TXDO

IFPA_TXDL_N
IFPA_TXD1

IFPA_TXD2_N
IFPA_TXD2

IFPA_TXD3_N
IFPA_TXD3

IFPA_TXC_N
IFPA_TXC

IFPB_TXD4_N
IFPB_TXD4

IFPB_TXD5_N
IFPB_TXD5

IFPB_TXD6_N
IFPB_TXD6

IFPB_TXD7_N
IFPB_TXD7

IFPB_TXC_N
IFPB_TXC

EREEEBBEEREBR

;

GPIOO

NITP-GVI-A3-HF

G86
IFPC
191 |FPC_PLLVDD
K
R116 IFPC_RSET
10KR040)
R107
X,

IFPC_IOVDD

IFPC_AUX_12cW_SDA_N [FAN3s
_AUX_12CW_SDA_N [-602

IFPC_AUX_I26W_SCL
IFPC_L3 N [HAB2x
IFPC_13 [FABLX

IFPC_L2_ N [FAMA
IFPC_L2 [-AM3X

IFPC_L1_N [FAMS
IFPC_L1 [FALSX

IFPC_Lo_N [FAMEx

IFPC_LO

Gpio1 [HK2—x

2010/01/14 Change value form 1% to 5%

NITP-GVI-A3-HF

X_1KR190402

IFPD_AUX_I2CX_SDA_N
IFPD_AUX_I2CX_SCL

G8H
IFPD
— acs|
IFPD_PLLVDD
86
Ra21 IFPD_RSET
10KR0402
R327

IFPD_IOVDD

IFPD_L3_N
IFPD_L3

IFPD_L2_N
IFPD_L2

IFPD_L1_N
IFPD_L1

IFPD_LO_N
IFPD_LO

FREER B

GPIO19

2010/01/14 Change value form 1% to 5%

11P-GVI-A-HF

+3VRUN_N11P

X_C106.3Y0402-RH

2010/01/21 Change C166,C173,C470 to no stuff

2010/01/14 Change value form 1% to 5%

R105
10KR0402

2010/01/14 Change value form 1% to 5%

+3VRUN_N11P

2010/01/14 Change value form 1% to 5%

Ra R158
10KRO402 | 10KRO402
Near GPU
For GPU Test
G8J
ACA
\ — 112 paca voD 12cA _scL 5T
12CA_SDA
24CA VEL K1 DACA_VREF
DACA RSET A1 { paca rser ] e R
[c179 [c173 [c166 [ca70 DACA_VSYNC TPJNC10
F §T §T §T
R98 AM1S —O0
g g g 124R1960402 DACARED TPINC30
2 3 DACA GREEN [AMM————O
g g
b, o pACA BLUE [AHA———O  qpineos

NITP-GVI-AS-HF

G8K

DACB
DACB_VDD

DACB_VREF

DACB_RSET

M
12085

DACB_HSYNC
DACB_VSYNC

DACB_RED
DACB_GREEN

DACB_BLUE

+3VRUN_N11P
R436 R437
10KR0402 10KR0402

2010/0,

[ata
[a0a

NITP-GVI-AZHF

R34
10KR0402

4 For Nvidia Recommand add 10K*2 pull hi to 3V

+3VRUN_N11P

+3VRUN_N11P

MIOA_DO_NC

€0.1u10X0402

U2 mioA_cAL_PD_vDDQ_NC

TRHIMIOA_CAL_PU_GND_NC

FEFFEEEITHTIE

MIOA_D14_NC

N3 mioA_VREF_NC

MIOA_CTL3_NC
MIOA_HSYNC_NC
MIOA_VSYNC_NC

MIOA_DE_NC

MIOA_CLKOUT_NC
MIOA_CLKOUT_NC_N
MIOA_CLKIN_NC

TFHE

NITP-GVI-A3-HF

2010/01/14%hange value form 1% to 5%

s NV Help to Check
g i s one
gl e Vg6 Vopa e 1105 D5"NG [-AB%
G8l ] MIOB_D4_NC [FAB2x
E| MIGB D5 NC [ABLX +3VRUN_N11P
S== MIOB_D6_NC [FAC45 -
IFPOR ©= MIOB_D7_NC [FAS1x
MIOB_D8_NC [FAC2x
IPoE aux 6V Son 4404 110505 NG [A635¢
IFPE_AUX_I2CY_SCL MIOB_D10_NC [FAE3x f
AAL MIOB_CAL_PD_VDDQ_NC NC [FAE2X R322 $ R330
[Faes,c A4 vios_caL pu N NG MIoB D13 NG FWE X R
PR R npuon N s bt 1 U 1%
STRAPD [ 2| ¢
FrErReEr ERe T [aea A5 i0s_vRer_ne Sthare e
e A
Razz § RI9 § R3:
e Lo e W0k cTi e [ 18
MIOB_HSYNC_NC R4 g é
Gpio1s [ MO iGe DENG YA g &
o8
E2\ppe iovop  IFPF_AUX_i2c7_So n [AE2x WIOB. CLKOUT NE-N :
IFPF_AUX_l2CZ_SCL [AE3X MIOB_CLKIN_NC &
o
IFPF_IovDD o oy A NIIP-GVIAZHF Rats
" A L
" AR i
I
\rpI;BL&yg fALE 2010/01/14 Change value form 1% to 5%
Gpio21 [HKE—x
NITPGVIAGHF L
Resistor Values | Pull-up to VDD | Pull<down to GND
Sk 1000 0000
Register Value Resistor Value Action 10k 1001 nooL
STRAP2 20K ohm Pull lowi{GND) 15k 1010 noLo
STRAPL 35K ohm Pull hi (VDD3) ok £ 1011 r Ll A
STRAPO 45K ohm [Pull i (VDD3) B 1100 0100
30k & 1101 0101
35k & 1110 0110
45k & 1111 0111
Resistor Walues | Power Rail | Logical Strapping Bit3 | Logical Strapping Bit2 | Logical Strapping Bitl | Logical Strapping EitQ LS MICRO-STAR INT'L CO.,LTD.
STRAPZ VDD33 PCI_DEVID[3] PCI_DEVID[Z] PCI_DEVID[1] PCI_DEVID[O] e .
STRAPL | vDD33 | 3010 PADCFGIE] | 3GI0_PADCFG(2] | 2010 PADCFGIL] | 3510 2ancroi] |m—iliP-GV1 Display Interface
STRAPO VDD33 USER[Z] USER[1] “pm _MS-1481 ®

USER[3]
I

USER[O]
I

3

€




G80

wLsw
XTALPLL
T 8
GPU PLLVDD =)
PLLVDD
3 Louz00m 200 on g s — N
g c139 c158 7 g5 T oz g5 SP_PLLYDD
g 5 3 g £
V1 sw o= o 2 1 4 =
f’ 37 §= 3 8
GPU_SP_RLLVDD STAL S
L - -
I s R3ag
x I [C168 1 [C174 10KR0402 XTALIN
El [ z L
I it @
$= 3 3 XTALIN n
3 H H v 0 zmwinz
3 < < TXCTA
ij © c482 STUFF PDs on XTALSSIN and
= L C22p50N0402
2010/01/14 Change value form 1% to 5% = —L coa02 XTALOUTBUFF WHEN EXT_SS
+3VRUN_N11P +3VRUN_N11P - 1S NOT USED
R339
10KR0402 RI76
g
G8N. 2
2
wiscz 2 NV Help to Check
»-1261 Ncag ROM_CS_N — 4 P
125 NCag o g
rom s/ -3
ROM_SO
ROM_SCLK |24
+3VRUN_N11P
NCaz
NCal RI67
Neao 10kR0402
NC38
12cH_scL |-E8 —
2010/01/14 Change value form 1% to 5% - 12CH S0A
I2CH_SDA |-G6-
ABS | o 2010/01/14 Change value form 1% to 5%
2010/01/25 resistor PN pending change to R11-402AT12-W08 fas s : : :
P 9 9 SPDIF_NC Register Value Resistor Value Action
BUFRST_N [F84—x
Ris7 402KR1%0402 STRAS NCa5 [FC5X ROM_SO 10K ohm Pull low{GND)
AN 60 40 2KR196040% MULTI_STRAP_REF0_GND i
RI60 ADZERINOMZ: |1 M 1L TI_STRAP_REF1_GND ROM_SCLE 15K ohm Pull hi (VDD3)
GND
onp ﬁ% ROM_SI 5K olm Pull low(GND)
N11P-GV1-A3-HF L
+3VRUN_N11P -
+3VRUN_N11P
e
2010/01/14 Nvidia Recommand change value form 10K to 2.2K
INC10
Clo2 X_93519 R103 R104
1 H ‘ 22KR0402 ¢ 2.2KR0402
C0.1u10X0402 u12 —
N11P THRMDA 1[Vee sweok G_SMB_THM_Cliy<32%
L —Y YO G_SMBZTHV_DATA <825,

<32> GFX_OVERT#

DXN
THERM#

GND JINC11  X_Copper

c2
(C2200p50X040: ey
N11P THRMD SNSR-G780P81U-RH =

GEX_OVERT#

12CS SC
12CS S|

G8P
=
uoe
NP THRMDC 80| 1emon
Y 85
N11P THRMDA THERMDP
ITAG_TCK
JTAGITMS
JTAGCTDI
JTAG_TDO
JTAGITRSTN
Raz6
E]
g
g
g
€
g

~

12CS_SCL

Moo e > GFX_ALERTA

+3VRUN_N11P

R345 R347
10KR0402 | 10KR0402

R346 Ra41
10KR0402 10KR0402

12CS_SDA

12CC_SCL

3 R131

2010/01/14 Change value form 1% to 5%

+3VRUN.N11P

9 Raas
10MQ0402 X_10KR0402
R10

2:2kR0402

2010/01/14 Nvidia Recol

2010/01/14 Change value

ong 1% to 5%

Ra49.
X_10KR0402

s
Chlos |43 2.2KR0402

[z

H

H

OW_SW2

Ra45
X_10KR0402

RA50
X_10KR0402

GPIO13 1%
GPIO14
Gpio16 [
GPIO17 :@
GPIO18
GPI020 6

GPI022 :ﬁ"e
GPIO23

NIIP-GVI-A3-HF

OW_SW1

AC_OK_N11P <39>

2010/01/18 Add Pull Hi and pull low resistor for Nvidia recommand(For GS1)

o XTALOUTB
XTAL_OUTBUFF
xTAL_out [
-~ R353
10KR0402
XTALOUT
C22p50N040R
—L cos02

2010/01/14 Change value form 1% to 5%

and to reserve 12CS foNhermal sensor

Resistor Values | Pull-up to VDD | Full down to GND
Sk 1000 0000
10k 2 1001 0001
15k & 1010 0010
20k 2 1011 0oLl
25k &2 1100 0100
30k 2 1101 0101
35k & 1110 0110
45k &2 1111 0111
Resistor Values | Power Rail | Logical Strapping Bit3 | Logical Strapping Bit2 | Logical Strapping Bitl | Logical Strapping Bit0
ROM_SO VDD33 XCLE_417 FB_O_BAR_SIZE SMB_ALT_ADDR VGAa_DEVICE
ROM_SCLE ¥DD33 PCI_DEVID[4] SUB_VENDOR SLOT_CLE_CFG PEX_PLL_EN_TERM
ROM_SI VDD33 RAMCFG[3] RAMCEG[Z] RAMCFG[1] RAMCEG[O]
Ball Name Availability | GB1-N11x Normal Function | IO Function Description
GPI00 General Purpose N/A
GPIOL 1 Hot plug detect for IFP link C
GPIO2 O | High Panel backlight brightness(®WM capable)
GPI03 O | High panel power enable
GPI4 O | High Panel backlight On/Of(PWM capable)
GPIOS o] GPU VIDD
GPIOE o] GPU VID1
GPIO7 o] GPU VID2
GPIOB 0 [ Low Thermal Catastrophic Overtemp
GPICY 10| Low
GFIO10 o]
GFIOL1 0 [ Low SLI raster sync
GFI012 1 AC power detect input
GFI013 o) MEM_VID or Power supply control
GFI014 o) Power supply control
(&35 1 Hot plug detect for FP Link E
GFIOI6 0 Programmable Fan Control
GFIOL7 Reserved 1
GFIO18 Reserved 1
GPID1G HPDD 1 Hot plug detect for FP Link D
GPI020 Reserved 1 ol MICRO-STAR INT'L CO.,LTD.
GFI021 HPDF 1 Hot plug detect for FP Link F e
GFI022 SWAFRDY 1 ap ready signal N11P-GV1_Thermal, GPIOs
o STERED 0 Bize | Document Number v
MS-1481

Custpm

€
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Voo e lcp o -8
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sl E0 &
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ke H H e Qe
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[ e ek
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Near GPU s lcl v
Voo - &
Voo ——aelan N [z
Voo oo  —a g G -1
Voo a0 Gip fas
oo  S—E G
 S—a
oo o —r &
Voo  —n ] &
VoD K e J 50 ey
oo 3 a—Ta v
3 A v
e lcp &
 —a ] &
T ] &
T R v
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“ T ] oo [
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VDO 3 VOO S o b
T A o
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— A v
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&
[ —
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+3VALW
o

o7

IBEXPEAK - M (HDA,JTAG,SATA)

TP_HDA DOCK_EN# R130, , J1KR0402

SPI_MOSI :Enable iTPM: Connect to Vce3_3 with 8.2-kQ weak pull-up resistor
Disable iTPM: Left floating, no pull-down required.

Boot Flow for Ibex Peak

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

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

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

Flash Descriptor
—4KB—-

OEM Section

Management
Engine VSCC
Table

Reserved

IBX Soft
Straps

Master

Region

Component

Descriptor
MAP

Signature

Reserved

BIOS_LOCK  <32>
car2 R155
R335,, J0KR0402 — X_1KR1960402
(C18p50N0402
S-BATS4C_SOT23 cars | 1 = stuff can override SPI flash (ME code)
cars R337 x = cara RTCRST1 R331
1u16X-RH 1MR0402 X_C: C1ul6X-RH X_OR0603
- c471
SM_INTRUDER# +3VRUN
BAT1 32.768
=  C18p50N0402
BAT-BT-CR2032-RH INT_SERIRQ 10KR0402, _R10:
RTCVCC V24A
R342
RTCX1 813 D33 LADO
- u RTCX1 FWHO / LADD LADO <a2»
N32-1020700-M06 o] e
FWH2 / LAD2 32 LAD3 LAD2 <32>
20KR0402 RTCRSTY c1a FWH3 / LAD3 LAD3 <32>
RTCRST#
Bif1x2S#_white-1.25pitch-RH ca76 N FWHA | LFRAMEY pC34—LPC FRAME! LPC_FRAMER <02
Cluisy — D1 SRTCRST#
. basa L LoRGo: « . e
M INTRUDERK _ ated] \\rruers ele LoRot fomos ST C—— KL LoRQUA <32
2009/12/20 Add Azilia to MDC s 330kR0402 " x | 3 a0 Pancis
2009/12/29 for La est reversal pin RCvecs INTVRMEN | SERIRQ INT_SERIRQ <32>
2010/01/03 Chang Batten e
o ywp g HDA BIT CLK PCH R close to conn
e ool a0
2 ooec yon e o on s ror s ] o A0S0 ¢ houzous
<38> CODEC_HDA_RST# —D29 1 pa_syne SATAORXP Y saTasRxP  <33> QDD
A T SATASTXN C _C0.01u25X0402 C160
<37> MDC_HDA_RST# Eraz PCH HDA SPKR SATAOTN |G SATATXP CCodtuspaans Jf cise 0 AN S
RN11 <38> HDA_SPKR SPKR SaTAOTxp [-AKS SATATIXE C COODIUZOXO4D2 jp CI56 55 saTAaTxp  <33>
HDA RST# PCH R _can,
HDA_RST# ESATA RXN
8P4R-33R0402 SATATRXN [-AHS S ESATA RXN  <33>
CAA-E ER27 HDA SDINO R G30 SATAIRXP \HO ESATA TXN ESATA RXP  <33J
<38> CODEC_HDA_SDOUT AN <38> CODEC_HDA_SDINO Ao HDA_SDINO SATAITXN ERATATHD ESATA TXN <38>
<37> MDC_HDA_SDOUT RN WSS AN - S— - Rz DA SDINL R SATAITXP [FAHE ESATA_TXP <335
<38> CODEC_HDA SYNC \ Bwd—f <37> MDC_HDA_SDIN1 - E30 LipA_SDINL r———hgm————————————— % — -~ ¥
<37> MDC_HDA_SYNC SATAZRXN [AELEC |
RN10 TPaNCI2 TBINCPAING HDA_SDINZ < | saTazrxP [HAES5C |
a | SATA2TXN [FAELX .
+3VRUN TPINCI4 o TPINCZINC e 0 soins £ SATrsTxp | AEBX NOTE: SATA Port 2,3 may not be |
- ! available in all Tbex Peak SKUs. |
. S SATAIRXN [-AH3x
R170Q . \X 10KR0402 HDA SYNC PCH R HDA SDOUT PCH R 829 | 1o spo | ATASIKP |AHL ‘
| SATASTXN [FAE3X
’ SATATXP [FAELX |
CODEC HDA BIT CLK EC8 44 X C TPINCES, TP HDA DOCK ENY 132] o pocKk en/ GPIOS3 < | SR L _ L ___
SATAGRXN [-AD25
CODEC HoA se ECT Y c == — = — oy — — "IN TRINCBING ____130g 1ipa pock RsT#/ GPIO13 B SATA4RXP [-ADB
als SATAATXN [-AD85
ale AyTT  TPINC36  43ysus TPINC3? : : SATAATHP |ADE close to conn
CODEC HDA SDOUT _EC6 4} X Cl0pSONO402 ‘ L - PCH JTAG TCK BUE M3 f ;ra 1ok saTASRxN |-AD3-SATA4RL CCOOLLZ5X0402 11 a5t SATA4RXN <333
,,,,,,, — [aD1 SATAZRXP C_C0.01u25X0402 | _33%
PCH JTAG TSk SATASRXP [~y SATASTXIU C_COOLuZoX002 |f Gid3 satare 3 HDD
CODEC HDA RST# EC9 X C JTAG_TMS SATASTXN SATA4TXP C _CO0.00u25X0402 C446 ; SATAATXN 0y
s PN CH JTAG TOL @ SATASTXP [-ABLSATAATXP C_COOIUZOX002 1 L4468 55 Sprasrxp  <az>
l ITAG_TDI ©
X _C10p50N0402 [ TPJNC@ PCH JTAG TDO X ITAG_TDO '5 SATAICOMPO SATAICOMPQ! AVTT
TRINCES, / PCH_JTAG RST# E15 l RI137 ar. ?
MDC HDA SYNC CI28 4 X Cl0p50NO402 2010/01/20 Add net name | *TA-RST# n SATAICOMPI
010/01/21 remove the component to TP fout space
MDC HDA RST# cns HF X C SPI_CLK 33R0402 R292 SPI CLK R By Pl CLK
l. EC5 SPI_CSO0# "
(OC HDABIT CLK  Cie 4 xc —SA S AVad spy_csor
xe TPINCE (5 TPINCIZING 3l spicsie saTALEDH PE o HoDE  <ar>
= Si
—SPLMOSL____ avilp wiosl SATAOGP / GPIO21[<Y2—5
2010/01/07 for EMI request change page — SPIMISO____ Avi &5 wiso o SATALGP / GPIO19 [P
- 0
BO1-BD82H85-108hexPeak-M_Rev_9

The Flash signature at the bottom of the flash (offset 0) must be OFFOAS5Ah in
order to be in Descriptor mode.

The Descriptor map has pointers to the lower five descriptor sections as well as the
size of each.

The Component section has information about the SPI flash part(s) the system. It
includes the number of components, density of each component, read, write and
erase frequencies and invalid instructions.

The Region section defines the base and the limit of the BIOS, ME and GbE regions
as well as their size.

The master region contains the hardware security settings for the flash, granting
read/write permissions for each region and identifying each master.

PCH chipset soft strap sections contain PCH configurable parameters.

The Reserved region is for future chipset usage.

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

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

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

2010/01/21 remove the component to TP save layout space

Production
Pre-Production Systems Systems
PCH Pin_| RefDes | ES1 ES2
RL No Stf 200 Ohms No Stuff
100 |R2 No St 100 Ohms No Stuff
R3 200 Ohms | 200 Ohms No Stuff
™S |Ra 100 Ohms | 100 Ohms No Stuff
RS 200 Ohms | 200 Ohms No Stuff
TDI RG 100 Ohms | 100 Ohms No Stuff
TCK | R7 51 0hms | 51 Ohms 51 Ohms
20K
RS Ohms Not Applicable® | Not Applicable!
10K
TRST# | RO ohms Not Applicable! | Not Applicable!
or IBX ES2 and later, TRST# does not require an external pull-up;

but should be routed to a test point pad for PCH ITAG debug purposes.

R289

+3VRUN

+3VRUN

X_20KR0402 | R27:

2
SPI_SOCKL

SPI_CS0# —
SPLMISO l

C465
€0.1u16Y0402

X251 3205DM21-1

2010/03

G51-LA0T678-A09

Region Access Control Table

remove socket modify to ROM

R287
2.2KR0402

Master Read/Write Access

Region CcPU and BIOS ME GbE Controller
Descriptor N/A N/A N/A
CPU and BIOS can
BI0S always read from and Read / Write Read / Write
write to BIOS Region
ME can always read
Managen Read / Write from and write to ME Read / Write
9 Regicn
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
= WS
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IBEXPEAK - M (PCI-E,SMBUS, CLK)
U248
PERN1 SMBALERT# / GPIO11 PCH GPIO11
PERPL .
14 SUS SMBCLK
pemi suBcLc sus swectk s cu
SMBDATA |-G SUS SMBDATA N
I SUS_SMBDATA SMLL DATA
PERP2 .
PETN2 'SMLOALERT# / GPIO60 pila  [Ced UPER MIT q q
o __ PETP2 smiocLkdCE—sMoclk Qu Qs
VTN P NN-2N7002DW_SOT363-RH NN-2N7002DW_SOT363-RH
| ! a Ga__ SMLO DATA
| REMOVE TV TUNER | % PEReS a SMLODATA
PETP3 = a4 a4
R R‘xﬁz S 5 -~ ! fas 7] SMLIALERT# / GPiO74 pM14—PCH GPIOTE 9 9
<36> - .S PERN4 SMB_CLK_DIMM <9,10,30,36> MB_CLK_EC <32,41>
] L= = 2 e owsonasomors [z _Stom
- — X LIDATA ! GPIOTS R127 R147 R149 R126
PERNS. w | 2.2KR0402 2.2KR0402 2.2KR0402 2.2KR0402
PERPS T N CL CLKL TPINC28INC TPJINCY
PETs 52 o owmn Teanczome Teance s s
. o
a5 POIE GLAN RXN 88| e e gs e TeaNCI0ING TPaNGT +3VRUN VRN
<35> PCIE_GLAN_RXP PERP6 £ B
<35> PCIE_GLAN_TXN 24‘5333 L eThe PETNG =
<35> PCIE_GLAN_TXP — 38 ce PETP6 I M1 PEG CLKREQH
77777777777777777777777777 - — = PEG_A_CLKRQ#/ GPIO47 -
| PERN7 |
. PERP7 ———————————— =
| NOTE: PCI-E Port 7,8 may not be pETN? | CLKOUT PEG_A_nd-AD: : GEX REFOLKE <11 a 3vsus
| available in all Ibex Peak SKUs. PETPT | CLKOUT PEG AP - GRXREFCLK <11> | NS
| N T T T TS sk e e T T T T T T T T T T T T T T T g - PCHAGPIO74 SR
pERNE | o CLKOUT_DMI_N BOLK_EXP# <5> BCHGRIOTA 1 xcp2 4
| PERRE | @ CLKOUT DM P4-AN2 BOLK EXP <5~ I +avsus'! o R
PETNS o | | PEH GPIoTL FOVVrm—
| PETP8 | | a1 X_10KRO402 .  R296 ? -
77777777777777777777777777 e GLROUT_DP N/ CLKOUT_50LKL AL ckorr < [ | s seoin
CLKOUT_DP_P / CLKOUT_BCLK1_P* CLK_DP <5> | | -
gdiponourrceny | | Lorot0n Rz \ sussumclc  miss . 2zcger
- w CLKIN_DMI_N 4 CLK_BUF_EXP# <30>
%88 poieciiraor Gpiors [ CIN DM P52 CLKBUFEXP <300 oo [
s YN " -
o =
e ccour roew cun_soui ng-423 CL BUF Bcti <ao
CLKOUT_PCIE1P 5 CLKIN_BCLK_P! CLK_BUF_BCLK <30>
»—U4d peiecLkrQu#  GRIOts | ©
13 CLKIN_DOT._ bt CLK_BUF_DOT96# <30>
S CLKIN DOT 96pq-EL8 CLKZBUF_DOTS6 <30>
e ponour s |E o
CLKOUT_PCIEZP " . . “
; ; CLKIN_SATA_N / CKSSCD_N: LK_BUF_SATA# <30>
— TRl gg CLK NEWCARD OEF B Nad pejeci krQat / GPIO20 CLKIN_SATA_P / CKSSCD_Pq-2HL CLK_BUF_SATA <30>
ER28 CLK PCH SRC3 N pa1
<35> CLK_PCIE_LAN# —ER%® o o LR PCH SRLI N AHA2 §y kouT_PCIEIN REFCLK14IN: CLK_BUF_REF14 <30>
<35> CLK_PCIE_LAN ER26 CLK PCH SRC3 P AHALS | OUT PCIESP T
<35> CLK_GLAN_OE# MRS g g — 80 PCIECLKRQ3# | GPIOZS CLKIN_PCILOOPBACK {4 CLK_PCI_FB <25>
. it S s St -
————————— -
! | ﬁﬁ CLKOUT_PCIEAN XTALZS_IN: — - C496 gy C27oSONo4p2
| CLKOUT_PCIE4P XTAL25_OUT{-AHS: t |
REMOVE TV TUNER |
! 1 g pockmoar opiozs xCLK_Roowp [HAE3— XCLK RCOMP RIS o\ 20.9R1%040 | s |
- | | 1MR1%0402 = vs Icap values depend on Xtal
<36> CLK_MINI_PCIES# éé%e@%ﬁﬁ CLKOUT_PCIESN CLKOUTFLEXO/ GPIOG4 TRINGISING R | 25MHZ20P_S-2 |
<36> CLK_MINI_PCIE3 — LRI g CLKPCHSRCLP  AJS2 3 ¢\ koUT PCIESP | |
L0KRO40: B3 [CE L RERE B L6 PCIECLKRQS# | GPIO44 z(’ CLKOUTFLEX1 / GPIOB5* — G NCE1s I casa 4+ = T
o | 2010/01/21 remove R370 save layout space |
A eour e o CLKOUTFLEX2  GPIoss TPINCIEING Mo TRV | |
s T A R
*BL3d pEG_B_CLKRQH/ GPIOSS [ma CLKOUTFLEX3 | GPios7q- 50— ERID SELECTS
o
bexPeak M_Rev0_9
iy CLK MINI PCIES# 575, X ClOpSONO402 CLK_MINL_PCIES
PCIECLKRQ GPIO18 RUN Well L L L L NN \NY__ = _ _ _ ) Vimax solution
PCIECLKRQL# / GPIO20 I avsus ¥ X ORO4GR 282 B250, X OROUESTYX G 1
‘ 10KR0402 R313 CLK_GLAN_OEi# | WiMax Solution
PCIECLKRQO# and o e
PCIECLKRQ3# ~ PCIECLKRQ7# SUS Well |
PEG_A_CLKRQ# e 1 sone R278CLK NEWCARD O 10kR0402 R20L _EDID SELECT#
PEG_B_CLKRQ# LN — - — — Block Read Data Structure
* EC can read from PCH via SMBus: _Jik L=
- Temperatures ‘r 0 0-255°C
[ GHCH thermal constrainad @ max turbo TOP (i redl) ] 1. Processor turbo — Most challenging in terms of - CPU, GMCH PCH Temperature Unsigned byte | 1°C/bit 0-255°C
i X tu ecommended N . . _ oC/or | 0-256°
power density, drives Heat Exchanger design ae‘;"zg:f number CPU Temperature 10.6 Formaz 1/64°C/bin | 0-256°C
- Ho! us . " 2550
/\/ (Thermal constrained @ nominal TDP | 2. GFXturbo—Doesn't affect Heat Exchanger 4 MCH Temperature Unsigned byte_| 1°C/bi | 0-255°C
ion. s DIMMO Temperatur i i 255
design, just ensures that Thermal Interface « EC can write to PCH via SMBus: metrnre Unsigned byee | 1°C/bie oz
= il bl . 5 3 DIMM1 Temperature Unsigned byte | 1°C/bit 0-255°C
No thermal constraint. Material is capable — Disable and enable power sharing - DIMM2 Temp - Unsigned byee | 150751t 25550
Power limited only 3. TDP (Legacy) - Slightly relaxed Heat Exchanger - CPU and package power clamps . "
(Package Power Limit) i 8 DIMM3 Temperature Unsigned byte | 1°C/bit 0-255°C
design Intel® ME - ng preference imits 02 s Nombe ro—
— Upper and lower temperature limits equence Number Unsignad byte | Count 0-255
- cPU, MCH 3:10 | CPU Energy Counter 16 int:16frac 0.125)/bit
~ TEMP_ALERT# trip points 19:14 | Host Status Status register | N/A N/A
12.5W A Processor thermal constrained "
e e + PCH can alert EC to out of range EC-PCH Write Commands
comed (Recommended!) temperature conditions
Encode . - - i {
o * Turbo Boost control- EC passes TEMP_ALERT# signal assertion SMBus Turbo Staws (ST5) | Registsr
Compute; B B B . CPU Temparature Limits 10.6 Format
. z parameters through PCH to host « EC can monitor Intel® ME health M Tamperamore U | Unaigned oyie
Tdle(DC) - y . f . y by checking "Sequence Number” -
software for real-time Turbo Boost control. ¥ 9 Sequer 18X Temperature Uimizs__ | Unsigned byte
Processor p \l ™ | constrained — Increments each time the Intel ME —
1 - ermal constrain « PCH can be programmed to notify EC refreshes data DIMM Temperature Limits | Unsigned byt
Power [eeealhl [vax rute @ nominal TDP prog ) :
| | Tt ! - . L . Indicates optional usage Processor Power Clamp Unsigned
J when a device is outside of limits via with Turbo Boost o
® The system can be maximized turbo benefit by: TEMP ALERT# signalf No SW alert in PCH
Thermal design for package turbo limits -
¢ Caution: Designs managing only the nominal TDP
point will be under-designed for package turbo!
* Cooling component TDPs 2Enabling Package Turbo
Custf




IBEXPEAK - M (DMI,FDI,GPIO)

bits 9:8 of PCHSTRP15.

uz4C
FDI_RXNO FDI_TXNO
> DMI_RXNO BC24 1 puiorxN FDI_RXN1 FDI_TXNL
DMI_RXNL B2 pyinrxN FDI_RXN2 FDI_TXN2
3> DMI_RXN2 DMIZRXN FDI_RXN3 FDI_TXN3
> DMI_RXN3 BI20{ igRxN FDIRXNA [(BAE — & FDITXN4
FDIRXNs [(BEM — & FDITXNS
<3> DMI_RXPO BD24 | b\orxP FDIRXNG [BAM— & FDI TXN6
<3> DMI_RXPL BG22 { pyiiRxp FDIRXN7 B2 FDITXN7
<3> DMI_RXP2 BAZ0 pizrxp
<3> DMI_RXP3 BG20 { pyizRXP FOIRXpO|BB1B — & FpITXPO
FDIRXPL FBEL—————— & FoITXP1
<3> DMI_TXNO DMIOTXN FDIRXP2 |BCL6— 2 FpITXP2
<3> DMI_TXNL DMITTXN FOIRXP3[BGI6— X rpiTxP3
<3> DMI_TXN2 BD20{ b5y FDIRXPA M — X oI TxPa
<3> DMI_TXN3 BE18{ 3TN FDIRXPS B & FDITXP5
FDI RXPG BBl —————< FOI TXPS
T <3> DMI_TXPO 8022 1 pyioTxp FDIRXP7 BRI FDI TXP7
<3> DMI_TXPL BH2L pmiTxp
<3> DMI_TXP2 DMIZTXP
Rase <3> DML_TXP3 BDIB pyiaTXP Foi_nT (B4 FDLINT FDIINT
=3 BE13 FDI_FSYNCO
29.9R1%0402 =| 0 rorrsweo FDI_FSYNCO
DMI_ZCOMP o @ - FDI ESYNCL
OMI COMP R | pes FDI_FSYNC1 FDIFSYNCL
DMI_IRCOMP .
N FDI_LsYNCo [-BL FDLLSYNCO, FDI_LSYNCO
<3032> WTDGH# ) FDI_LsyNC1 [-BG14 EDLLSYNCL, FDI_LSYNCL
. RES 10KR0402 Q13
SVRUN N-SST3904_SOT23
e SYS_RESET# wakgy pli2—PCEWAKER ¢ peie waker
<41> SYS_PWROK ME sys_pwroK 4 CLKRUN#/GPiogp pYl——PULCLRUNE
c
INCY o
tm Ll :
o Svepe REY oroaoz ] MPWROK R K o , TRING TP20
SvS PWROK. 532> EC_ALLSYSPG MEPWROK @ SUS_STAT#/ GPIOGL P18
R —— c
| —AUXPWROK R __a10Q) | an_RsT# g SUSCLK / GPIOB2 TRING TP28 P39
R343
X_10KkR0402 <5> PM_DRAM_PWRGD D9 { pRAMPWROK $  sie_ssk/Gpioss pEA——PM LSS by sip sy
NO_STUFF . = e
- = <32> RSMRST# BEvRS - C16d] RsMRsTH g SLp sy pHZ—PMSLP S4F 5 oy gip sas
el <a2> SUS_PWR_ACK SUS PWR ACK M1 5us_pwR_ACK / GPIO30 5 sip sy pRlz—PMSIP S35 oy sip sas
u pwrsny o % e eb o 1 08/20
Ra17 <32> PM_PWRBTN# PWRBTN# B stp_wy PrE—TEEEIE——O Tr2s 08/20,
1oKRo402 AC PRESENT Pz @ TRING TPb0 !
=
# SUS_PWR_ACK SUS_BWR_DN_ACK ACPRESENT / GPIO31 P23 pi2——JPIC IR —O Tp16 08/20,
PM_BATLOWi 26 " 8110 H_Pi. SYNC 2o ew_svi
PULL LOW FOR NOT INTEL LAN 2008.12.12 BATLOWH I GRIOT2 PUSYNCH Nt
PM_Ri E1ad .y FEE PM_SLP LAN#
IbexPeak-M_Rev0_9
+3VRUN +3VSUS
RN7
PM_CLKRUN# __ R297 8.2KR1 SUS PWR ACK PP |
AC PRESENT RN 1
PM_Ri Ak
8P4R-10KR0402
PM_SLP LANY RS9 X_10KR040]
Source Dest Signal Name
PM_BATLOW: R309 , , B.2KR1%
Board PCH PWROK ———— 208 +3VRUN | PCIEWAKER — TRi4Q | 0KRO0402 | T
[I— ~ |
| 9/17 sch checklist2.0 |
PCH  Processor DRAMPWRGD - - —
R323
PCH  Processor PROCPWRGD 1
10KR1%0402
Sym Parameter Max Units Notes
N See
t209 | PWROK active to PROCPWRGD active Note 7 — ms 7 2010/01/22 modify value from 1.1K to 10K
t206 | PWROK deglitch time 1 - ms 6
6. Ensure PWROK is a solid legic '1' before proceeding with the boot sequence. Note: If
PWROK drops after t206 it will be considered a power failure.
7. £209 minimum timing selectable as 1 ms (recommended), 5 ms, 50 ms, or 100 ms using

<a>

<a>

<35,36>

<32>

<32>

<32,43>

Flexible Display Interface

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

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

= WS
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2010/01/22 remove component to save layout space

IBEXPEAK - M (LVDS,DDI)

d U240
|
| <31> LVDS BLON T8 | ekuren SDVO_TVCLKINN:
| | o e von.en LVDD_EN SDVO_TVELKINP
! LvDS BLON | Y4B | prLTCTL SDVO_STALLN
‘ R186 | <31> LVDS_DDC CLK VDS DOC CoK—ABIS b pnc cik sovo-sTaiL?
! X_100KR0402 | <> LVDSODC_DATA LvDS DOC DATA_vas | 5o paTA SDVO_INTN
! 10/27 OB | TPINC18 TPINCI6INC RP—— SDVO_INTP
L= - TPINC23 TPINCIAINC TR
TP LVDS 18G pag
LVD_IBG SDVO_CTRLCLK
TRINCLY — LVD_VBG SDVO_CTRLDATA
R165 R16 0R0402
o1 PeH LVD_VREFH
ace near 2.37KR19%0402-RH R171. 0R0402 ATA2 | |5 VREFL DOPB_AUXN
—_— - DDPE_AUXP
DDPB_HPD
<> Lvosa cue 2o v 4 5
L oy L 185, L veer and Lo eer <31 LVDSA CIK wosa e 5 ooro o
floating. VCCA_LCD and VCCTX_LVD can be connected X
oo ! = <31> LVDSA DATAO# e LvosA_pATAKT DDPB_IN
<31> LVDSA DATAL# 5201 LVDSA DATAYL DDPE_1P
2.1F use LVDS, LVD_IBG connect 2.37k to GND. <3l> LVDSA DATA2# LVDSA_DATA#2 DDPB_2N
LVD_VREFH and LVD_VREFL connect to GND. LVDSA_DATA#3 DDPB_2P
VCCA_LCD and VCCTX_LVD connect to power . BB48 DDPB_3N
<31> LVDSA DATAQ BBA8 | vDsA DATAO DDPB_3P
<31> LVDSA DATAL LVDSA DATAL
31> LVDSA DATAZ 49 | |\nSp DATAZ

LVDSA_DATA3

isplay Interface

Digital

DDPC_CTRLCLK
DDPC_CTRLDATA

ek
Fect:
ek

+3VRUN

SDVO CTRL CLK
SDVO_CTRL DATA

R361
R360

20KR1960402

DisplayPort

DVI/HDMI

DP_X_LO

TX_x_D2

DP_X_LO#

TX_X_D2F

DP_X_LT

TX_x_DI

DP_X_L1#

TX_x_D1#

DP_X_L2

TX_x_DO

DP_X_L2#

TX_X_DO#

DP_X_L3

TX_x_CLK

DP_X_L3#

TX_X_CLK#

DP_X_AUX

DDC_x_CLK

DP_X_AUX#

DDC_x_DATA

<34>

ERS2 g ————<KHDMI_HPD

DDPC_AUXN
DDPC_AUXP
DDPC_HPD
DDPC_ON
DDPC_0P
DDPC_IN
DDPC_1P
DDPC_2N
DDPC_2P
DDPC 3N
DDPC_3P
DDPD_CTRLCLK4-LS0 HOMI SCL  <34>
DDPD_CTRLDATA DHDMI_SDA  <34>
TPINCIZING TPINC19
00D AUXN PRI NG 8 TPINCZ1
DOERS XE [Catas: DVI_A HPD R
DDPD_HPD! 0
8140 Anez2 N C_f560 0.1u10X0402 s
DoPo-0N [Facac ANE2 P C ffcsel 0.1u10X0402 DPDLANEZN <3 R204
DDPD_OP DPD_LANE2 P <34>
0w |83 ANEL N CJ C558 1u10X0402 110KR1%0402-RH
DDPD_IN DPD_LANEL N <34>
-1p [Bca ANEL P CJ €559 1u10X0402 e
DDPD_1P DPD_LANEL P <34>
1P o ANEO N CfC556 1u10X0402
DDPD 2N A ETLo.7 R Gy
25 [ema ANEQ P C|_Co57 1u10X0402 e
DDPD_2P — DPD_LANEO P <34>
2P "prag. ANEC N_C| C554 1u10X0402
DoPD-3N [Cenzs ANEC P C\ C555 1u10X0402 DPD_LANECN <34
DDPD_3P DPD_LANEC P <34>

————————————— ;gg‘—;_ LISB_CL#
! LVDS VDD EN ! LVEgB_CLK
| Ri79 ! 2010/01/21 used LVDS cale same 1471,can fave it >AYsd _DATA#0
! X_100KR0402 ! ;ﬁﬁg
| | SAT53d
| ! a5t |
! ! v
Lo | Satst |
CRT_BLUE
CRT_GREEN
D53 | CRT RED
. 51
<31> CRT_CLK_UMA RT_DDC_CLK
3SR & R e
. ER4G HSYNC
<31> CRT_HSYNC_UMA (C———ER8 @ug—————— T 8e ——— Y83 cpf syne
31> CRTVSYNC UMA ERD oo YSYNC 1 GRT_VSYNG
&
DAC IREF R onc e
R183 CRT_IRTN
1KR19%0402 =
TbexPeak-M_Revo_9
P == === == A —&—
LO note: Place near PCH
CRT B UMA
CRT G UMA
CRT R UMA

R367 Ra37L

CLOSE TO CHIP PCH

2010/01/07 Add X7R capacity
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[Bootsros serap ]
[PCT _GNTw0 | PCI_GNT#1 | Boot BI0S Location | PCI GNT#0
TPC
Reserved PCI_GNT#1
eI
P
R178 R184
X_1KR040% X_1KR0402
A16 swap override Strap/Top-Block
i PCI_GNT#3

Swap Over

Low = Al6 swap
override/Top-Block
Swap Override enabled
High = Default

PCI_GNTH3

R188
X_1KR0402

DGPU_PWM SELECT#

R162
X_1KR0402

INT_PIRQA!

PCI GNT#0 a8
CI GNTAL

DGPU_PWM SELECT#
PCI GNT#3 Hs3]

INT_PIRQE B4
INT_PIRQF# K53

INT_PIRQG! 36
INT_PIRQH?. s8]

{

PCI_SERR# a4,
PCI_PERRY 50,

PCI IRDY# sz

PCI_LOCH Dpaa ]

PCI_STON pa1d]

P17 TPINC TP26
PLT RST# D5

CLK PCI FB
CLK PCI KBC

<22> CLK_PCIFB
<32> CLK_PCI_KBC
<32> CLK_PCIF_PORT80

ﬁ EE B ALEEEEA ki

|

PCI

C/BEOH
CIBELH
clBE2
ClBE3H

INT_PIRQB# PIRQA

INT PIROCH PIRQB#

INT PIROD PIRQCH
PIRQDH

PCI REQ#0 .

PCIREQHL ~~  Ad6(]

FerREQs REQIH 1 GPIOSD

PCI_ REQ#3 REQ2# / GPIO52

REQ3#/ GPIOS4

GNT1#/ GPIOS1
GNT2# | GPIOS3
GNT3# / GPIOSS

PIRQE# / GPIO2
PIRQF# / GPIO3
PIRQG! / GPIO4
PIRQH / GPIOS

*—K8g peirsTH

SERR#
PERRY

IRDY#

pei DEVSELH X rgp] PAR

DEVSEL#

PCLFRAME? _ ca6d
PCI_FRAME? e

PLOCK#

STOPH

PCITRDYY _ casd
PCI_TRD Srone

PME#
PLTRST#

CLKOUT_PCIO

R368 22002 cirout pci X pes]
B RI77 22R0402 CLKOUT PCI2 CLKOUT_PCIL
CLK_PCIF_PORTE0 R362 22R0402 CLKOUT PCI3 CLKOUT_PCI2
CLKOUT_PCI3
Scpas |

CLKOUT_PCl4

NVRAM

NV_CE#0
NV_CE#L
NV_CE#2
NV_CE#3

NV_DQS0
NV_DQSL

PAYS5
pBDB
| ava s
[BGa%,
NV_DQO/NV_100 [FABZx
NV_DQ1/NV_I01 [FABEX
NV_DQ2 /NV_102 FATE X
NV_DQ3/NV103 [FAISX
NV_DQ4 / NV104 [FBBLX
NV_DQS5 / NV_105 [FAVEX
NV_DQ6 / NV106 [FBB3x
NV_DQ7/ V107 [-BA4X
NV_DQ8 / NVI08 [FBEAX
NV_DQ9 / NV_109 [-BBEX
NV_DQ10 /NV_jo10 [-BD8x
NV_DQ11/NV_j011 [-BBIx
NV_DQ12/ NV 1012 [-BSBX
NV_DQ13/NV 1013 BB
NV_DQ14 / NV_I014 [-BIE
NV_DQ15 / NV 1015 [-BG8x
| BD3s

[avel

NV_ALE
NV_CLE
W RCOMP NV RCOMP.
i DAV R290
NV_RB# X_32.4R1%0402-RH
NV_WR#0_RE# PAYEX
NV WR#LRE# PAYEX
NV_WE#_cKod-2Xk
NV_WE#_CK14-BESX
H1 .
UsBPON USB_PON <37>
usepoPp [-1E- uss pop <37> 0_USB Connector
USBPIN cr USB_PIN <37> -
USBP1P uss pip <37> 1_USB Connector
USBP2N USB_P2N <37> -
O I — uss p2p <37> 2_USB Connector
USBP3N USB_P3N <36> —
usepap 20 uss P3P <36> 3_MS-3870 WLAN
USBP4N USB_P4N <36> -
usepsp [-G20 uss_Pap <35> 4 MS-3870 BT
UsepsN [-A20 USB_PSN <31> _—
usgpsp G0 < uss psp 31> 5_Camera
T USEN A NoTE USs Bort 6,7 may mot be
| Usepon |-B2LX  available in all Ibex Peak SKUs. |
—usepre [R2lx— — — — — — — — — — — — — — — p—
USBPEN uss pen <3> 8_Mini PCI-E
USBP8P USB_P8P <36> -
2 USBPON uss Pon <37- 9. Card Reader
USBP9P USB_P9P <37> [
- USBP10N [FA22x
UsBP10P [FC22X
UsBPLIN [FG24x
usBp11p [-H245
UsBP12N [H245
usep12p [-M245
USBP13N [FA24
UseP13p [-C24x

LRos USB BIAS
USBRBIAS# +avsus

USBRBIAS
R352
OCO# / GPIOS9 22.6R1960402
OC2 / GPIO40
OC2#GPIO41
OC3# /GPIO42
OC4# | GPIO43
0C5¢ / GPIO9
QCS# / GPIO10
OCT7# | GPIOL4

Ll

usB_oc# Ri41 10KR0402

bexPeak-M_Rev0_9

+3VSUS

12KR0402-1

{ 2KR0402-1

+3VRUN
PLT RS
4 2KR0402-1
} <26> DGPU_HOLD_RST#
<32> DGPU_HOLD_RST#_EE>—]

X_OR0402

2010/01/07 Add for EMI request

| 2KR0402-1

PCI_SERRY 3 ol }
INT_PIRQDZ RN !
PCI_REQ#2 RN !

| —DGPU PWM SELECTF _ R163

<11>
O0.Lu10X0402
) RN3
3 Ld Swian RsT#  <ses
s e Kipcrers <o
i B——0aNRsTe <35>
8PAR-33R0402
L ER2 o >BUF PTL RST# <5>

CLK_PCI FB co [ o
CLK_PCI KBC cino \
CLK_PCIE_PORT80 cia9 }

2010/03/30 For EMI request

) stuff

For EMI

Bize
Cust
b
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2010/01/14 For adjust power sequence

+3VSUS

cs70
€0.1u10X0402-1

LT DGPU_PWROK  <32>

R440
10KR0402

Q31

IBEXPEAK - M (GPIO,VSS_NCTF,RSVD)

INC7WZ14P6X_SC70

N-SST3904_SOT23

R
2KR1%0402 cs7L
C10u6.3X50805-1

U24F

SGRIO va
S GPI00 BMBUSY# / GPIOD CLKOUT_PCIEGN jﬁgz
CLKOUT_PCIEGP
<32> KBSMI# C38{ TACHL/ GPIOL
»B3] ackz / GPIos [
Q CLKOUT_PCIE7N jﬁ%ﬁ
<32> KBSCH D2 1acHz/GPIO7 @ CLKOUT_PCIETP
S i £10 =
HOST ALERT#2 .
2010/02/03 Add MBID detect LAN_PHY_PWR_CTRL / GPIO12 A20GATE [ H_A20GATE <32>
TOSTALERT#L 17|
TIOST ALERT#L R
+3VSUS  +3VRUN ST#
___DGPU HOLD RST# a2 |
<25> DGPU_HOLD_RsT# <& DGPU HOID RS SATAAGP | GPIO16 CLKOUT_BCLKO_N / CLKOUT_PCIEBN]-23% BOLK_CPUH <5>
__ DGPU PWROK  Eag |
— TACHO/ GPIOL7 CLKOUT_BCLKO_P / CLKOUT_PC L BCLK_CPU <5> VT
R87 RO1 10KRO402_BIOS REC HPECIR __ER -
SCLOCK / GPIO22 peci [(BGI0_HPECIR _ERiG e % HPeC <52
X_10KR0402 =} >
MEM_LED / GPIO24 &5 Rreing L KBRS T <32> RA1S
SATA PWR ENYO B12-1 Gpioz7 S PROCPWRGD [-BE10 H_CRUPWRGD), <5> 56R0402
o1 s ’ . 2
- SPI CS/ 13 | Goio0s 5 THRMTRIpi DBR10_PCH THRMTRIPH R R307 L THRUTRIPH <55
X_10KR0402 STP Pt u1d oo por opio3 56R1960402
10KR0402 RS SATA PR e 6| sATACLKREQH | GPIO35 ‘
p |
| DCRUPWREWS — am7 | SATA2GP | GPIO36 TP [-BA2 +avsus
| DGPUPRSNTE SATA3GP / GPIOS7 P2 [FAWZX
A S y
MFG MODE SLoAD 1 GPIO3E ps |-BE22 HOST ALERTH1  RE6, 1KRO4O:
+3VsSUS S
CRB SV DET P3
SDATAOUTO/ GPIO39 P4 [FAYASC HOST ALERT#2 L R114._, \1OKR0402
8303 L0KR0402 P12 50 H3d poIECLKRQ6! / GPIOAS TP5 [FAYASC
R30S 10KR0402 Eld pCIECLKRQ7# GPIOSS Tpg |-AV43, SPI CSt2 R139 , . 10KR0402
<5> DRAMRST_CNTRL_PCH SY SETUP 861 SDATAOUTL/ GPIO48 TP7 [FAVASC GRIOST. 109 10kR040
fe]
: And
<32> CRIT_TEWP_Repy_R(——CRILTEMP REPI R SATASGP / GPIO49 Tpe [HEIS [ e socoser
cpiost el
GRIOST. GPIOS? TRo [HM185
. Y [ ———— = ——— — = — == — = — = — =
P10 [ HOST ALERTAGY izl K LUR0g2 | Retain 26-1z crystal footprint on your platforn
Ad 124 Though FCIM will not be ava retaining the footprint wi
Adg | VSSNCTF.L v L | Intel and custoner to test and evaluate FCIM for future platforns.
VSS_NCTF 2 E g -25-MHz crystal and associated capacltnr footprints only are requesteq
e vssnetes S P12 [AKAK +3VRUN! — conponents do not need to be populated
e vssnetEs =@ o1s 2 | ~-Keep 1K on resistor un_sturfed to GND on Ibex Peak GPIOS. |
[ e s A8 ySSTNCTF 6 e e e e = 4
B2 yssTneTF 7 P14 [M32
| | Sma | VSSNCTE
VSS_NCTF 8
| +3VRUN | *B524 yss nCTFTe P15 [N32 e = -
B8 yssTNGTF 10
I | e vss et 1 Tp16 {20 . ‘ !
| VSSINCTEL1Z STP_PCIs R94 10KR0402 | ‘
| A1 e | iﬁﬁsﬂa: VSS_NCTF 13 P17 (N30 ‘ !
- | VSS_NCTF_14 RNS N
| DGPU PWR EN % VSO _15 P18 = CRIT_TEMP REPY R SRR ! DGPU HOLD RST# _R291 , , X_10KR0402 l
DGPU_PWR_EN <405/ VSS_NCTF_16 SV SET U ERENM! 1 |
ran23 l
| B ! VESNCTF 18 i <GP0 e | borueweoc R X oo !
| ﬂSN74LVC1504DBV_SOT23»5-RN | B VoS NI 10 N1 [FABISC MFG MODE B ! |
B2 yssTNCTF 20 $ 8 |
! | it | VSN N2 |-aB38c BPAR-10KRO402 ! DGPUPRSN R11T_ , 10KRO402 !
————————————————————— VSS_NCTF 22
yEseras o ! ‘
VSS_NCTF 25 NC_a [FAB4L ! |
VSS_NCTF_26 .
»-D1 yssTncTFi? Ne_s 38 — 299 LOKRO, ! +avRun!
osa| VSSNCTE 28 R300_, ,, J10KRO402 ! !
el VRN S N3 3w PREx | DGPUPRSNT# R108 10KR0402 |
*ES34vsSTNETF 31 | STH
Tpos |C10 | DGPU HOLD RST# _R281 10KR0402 |
TbexPeak M_ReV0_9 ‘ DGPU PWR ENY __R97 1KR0402 ! L
|
! |
! |

+3VRUN
MBIDO R181 10KR0402

R193 J0KR0402

n
+3VRUN
MBIDO & MBID1 are for OC and none OC detect

MBIOL, Rig4 10KR0402 2010/02/03 Add MBID detect

R195 J0KR0402

MICRO-STAR INT'L CO.,LTD.
IBEXPEAK-M GPIO.VSS_NCTF,RSVD)
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IBEXPEAK - M (POWER)

!

€263

€0.1u16Y0402

i
14324 ¢

i i
0.04A L
uzs

+V1 1S VCCAPLL EXP

X 1u400mA-RR l
car9

HVTT

X_C10u6.3X30805-1

i

HVTT | +VCCVRM

0.037A 24
R324 :xcaoaus R l

|
NO_STUFF

= C305
RHC1U6.3Y0402-RH

+3VRUN

+V1 1S VCCAPLL FDI

The VCCVRM rail (1.8 V/1.5 V) powers an internal voltage regulator module (VRM) that
regulates clean 1.05-V voltage supply for analog rails (VCCAClk, VcecapllEXP, VCCFDIPLL,

and VCCSATAPLL) .
those rails,
internal pull up to GPIO27,

following diagram shows implementation details on how to enable and disable VccVRM.

This solution will allow us to remove the LC filter requirements for
thereby reducing platform BOM cost. VCCVRM is enabled by default via
therefore GPIO27 should be left as No Connect. The

Mobile Thermal Design Power

_ +3VRUN SKU Thermal Design Power (TDP) Notes
u2ee
» POWER oo oA 1 s { 0.069A 5w 1
| veccorel vechoncil A5 At =
B28 | \CCCORE] VCCADACEZ] L cus L ca L cas 35 W 1
2 2 VCSSSSE: E vssA pActi] C0.01u10X0402-RH C0.1u16Y0402 C10u6.3X50805-1 3.5 W 1
E25{ VoCCORElS] |y | &5 m
E281 \CCCOREl o VsSA_DACI2] = L I
£ voccorels 5
B3 cocorel O
H26{ | CCCORELL ‘ +3VRUN 1
H28] VCCCOREILY ¢
2] veccorens S vecaLvDs [-AHa
f—A10 |\ cCooRe)
131 CCORE[L! VSSA_LVDS Aﬂﬁg—AL +1_8VRUN
= L2
VCCTX_LVDS[1] |HAB43. HVCE TX LVDS 0.059A
» VCCTX_LVDS[2] ﬁj l 0.1u300mA-RH
1 VCCTX LVDS[3 4 4
IR pm g e cus ooz T s
_BJ24 | = l
veerrLE® vees 3p2) = Table 8-4." Measured I (Mobile Only)
"
w22 | VeSOl 1) veea sl 50 Iccmax | S0 Icemax S0 Idle S0 Idle 5
231 veciofer o veces_a4) : Voltage Current Current Current Current Im:‘m" Sx Idle
241 vciope = l Voltage Rail (vy'° | Integrated | External | Integrated | External | [ % | current 63
n2g | VSSIOP) L>’ T Graphics Graphics | Graphics | Graphics “{5“ (A)
e vecioe = Counevooz (a) (a) () (a)
Vcciofz2
26 'VCCIO|33] '
Wi vecioia V_CPU_IO 11;,; .001 001 001 .001 —
L2a | VESofs svecyRM .
A veciorsT 24 VSREF 001 001 .00 .00 —
5 veciopss VeevRME2]
o] vecio[s) VEREF_Si 5 ool 001 00! 00 001 -
o281 veciofao) - wTT —=Us . . -0o -aa .
VeCiofal veeomiy
828 | yCcioa 3 o 0.058A ¢ Vec3_3 2.3 .305 .305 0176 L0176 —
saze | VcCiolis vecouz [-AUE
BC26 | Vool N VecADAC 3.3 075 .0011 0011 .0011 —
o8 con
5026 Vel it} | lcmssvmzkﬂ VCCADPLLA 1.05 088 0176 82 0044 —
VCCiojs - L -
neaa | Vool O vecaanoly - “tsvRuN VCCADPLLE 1.05 088 0176 0044 0044 —
BG26.{\/cCiof51) a VCCPNANDI3] o 2 5 a —
8628 | yoCol) vecrnanoil CRB +3VRUN NO STUFF 0.156A VecCore 1.05 1.43 1.254 3685 280
- vecoks) vecrnaNoel neiz VecDMI 1.1 055 055 0011 0011 —
st Vecioss) o VecPNAND] 4 = VecIo 1.05 3.23 2.628 463 285 —
o veceNANDIe o v Qvram veepnanD E .23 2.62 . 2
anas {yceq g < _Lcm VecLAN 1.05 .220 .220 .066 .066 132 —
1 lC‘“&““““z'R“ ViecME 1.05 1.2 1.2 186 .186 .08 .0044 —
22 vcovrML (=] L
= = =
Bus < +3VRUN VecME3_3 2.3 031 .031 0022 .0022 L0154 .0022 -
vecroiPLL < VeCmEs 3(1]
VCCMES 3(2] o022 0022 —
w23 | oo = VCCMES 32 % VecpNAND 1.8 .0055 .0055 0022 .0022
w e VeCHES Sia}ABa 1 0.085A o
u
c186 10 )0 0o 00 .0 Ml
leoimsan ma s lco % vosz VECRTC 2.3 L0011 L0011 11 11 0011 0011 Seeln?’tes
) VecSus3_3 2.3 .087 .087 0132 L0132 132 .0297 —
VecSusHDA 2.3 .008a .0088 001 001 .001 .001 —
AVCCVRM
VecVRM 1.8/1.5 156 .114 113 045 —
VEcALVDS 2.3 L0011 L0011 0011 0011
VECTX_LVDS 1.8 .066 L0011 0198 0011
aswon |
| NO_STUFF
R133 X _OR0805 [
+1_8VRUN o
R1z2 0R0B0S
S MISE MICRO-STAR INT'L CO.,.LTD.
e’
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VCCLAN may be grounded if Intel
LAN abled.

IBEXPEAK - M (POWER)

L1s

B

OmA_0B05-RH

+V1_1S_VCCA_A_DPL

c3a7 €335
C220u2.5S0-RH{1 C1u6.3Y0402-RH

+V1_1S_VCCA_B_DPL

i‘ .L
c327 €333
C220u2.5S0-RH{1 C1u6.3Y0402-RH

2101/01/25 Bead PN pending PN change to :L01-1006084-T19

c284
L Cueavoszre

suspend supply for
High Def

IntelR

tion

Audio. This pin can be

her 1.5 or 3.3 V.

T
0.052A 126 X_10u100mA 0805-RH 4HVL 1S VCCA CLK v24 POWER . ?
s v P vooom I
g g veciols]
(_C10u6.3X50805-1 X_C1u6.3Y0402Ry vechcLKp) Vel C1u6.3Y0402 RH Lavsus
veciofe]
23 vecLanit] veesuss sy [ °
vecsus3 3z 28
VCCLANE2] vecsuss gja) 28 coun
VCCSUS3 34)
) Veesue S Fean _T coauevosoz
‘}\ €226, C0.1u16Y0402 TP_PCH DSW_ v20 | | osisayp Vecsusy ol 228 =
I VCCSUSa 3l 28
o8 vecsuss gig) (28
VCCME(1] veesuss s (28
T - veesus3 3] (-
T veemER] % vecsuss s (28
VCCSUS3 3(12
1.849A D41 veemeg) > vecsus3 313 [H28
can vecsus3 3] [
c330 ca1 = caul VCCME(4] Vecsheahel Mge
C22u6.3X50805-RH C1U6.3Y0402-RH E41 | \covegs) vccsusz’3h7 G
o vecsus3 3ns) |68
C22u6.3X50805-RH VCCMELS] vecsues S0 [e28
39 veemer) ® vecsuss 31 |22
l m 3 vecsus3 3(22] £ +3vsUs +3vsUs +3VRUN
cate VCCME(E] 3 vecsuss 3(23) 1628
VCCSUS3 3(24
comeoor | velioey O voSass s rege ‘
: g Yo e Tom
VCCME(10] VCCSUS3 3(27 S 16voa02
" - T D4
veevel g veosuss 3y SRESSIV-30_S0D323 SRBSS1V-20.500323
42 veemel2) @ veciofse] 23 Risa
= Verer sus £ +VSA PCH VCCSREFSUS ! 0.001A
+VCCRTCEXT | =+ con 100R
- [SE) DCPRTC o C1u6.3Y0402-RH +5VRUN
# 0.1u16Y0402 c R196
0.196 f : | F o0t
U241 veevrma) x |9 ca37 100R
+VL1S VCCA A DPL o Y vecs 3ig) [ C1u6.3Y0402-RH
0.068A { B85 vecanpLa O [N L
VAT CEDPT vechorLLARl G 1G vees_3(e] +3VRUN
0.069A { - a vees sfio) {438
VCCADPLLEL °
e o R < M I I
H23 1\ cciof21) O vees spz) |86 lcolulsvuwz
T — i g
T C1u6.3v0402-RH o T VCCIo[23] vees 33
3.062A § Lcweavouern _sem | ycciopy .
vecs 3 0L
& . &%
C1u6.3Y0402-RH veeiop) C0.1u16Y0402 +VTT
. veesATAPLL [HAK3—) 0.031A
+veessT N VeSSATAL Y Pt ™ Jevi 15 yocapiL Y
= c200 €466 . Ca62 - N
C0.1u16Y0402 X_C1u6:3Y0402-RH X_C10u6.3X50805-1 VT
+V1 1A INT VECSUSY22 | ocig - T
veciofe] [AH: 0
0.163 A”?“ COLuIEY0402  __PIA{ \cosuss_3fee) voovRmg [AT20 £ 9 I e avod0zRH
: T 119 veoesuss afs0) ¢ I<C "
C0.1u16Y0402 3B & vecion]
w2 | s g S e
o O e le
0.357A { o | S vecions) ﬁ%
T vees 3] o vecioje]
ci87 Y16 a B19
I vees 3 VCeIo7)
T C0.1u16Y0402 vccwo{;s{ é%
veciof T
0.001A ¢ = VEGIo[20)
. : . Dy cpy o) : { 0.006A
l l 2 VCowepa)
VCCME14] E
car9 c218 c219
C4.7u10Y0805 | C0.1u16Y0402 | CO.1u16Y0402 veeuio O VecmEns]
RTCVCC VCCME[16] +3VSUS
0.002A ¢ = = = , & -
1 1 VCCRTC B | < VCCSUSHDA °
cle8 C199 o Q l
C0.1u160402 |  CO.1u16Y0402 TbexPeak-M_Revo_9 T
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BE

VSS[79)

IBEXPEAK - M (GND)

Intel® 5 Series Chipset Mobile SKUs

o
B

bexPeal

M_Rev0_9

Feature Set

SKU Name(s)

QM57 | HM57 | PM55 | HM55 Qs57

PCI Express® 2.0 Ports a8 38 a8 6 8
USB* 2.0 Ports 14 14 14 124 14
SATA Ports & 6 & 45 6
HDMI/DVI/VGA/SDVO/DisplayPort Yes Yes No Yes Yes
DS Yes Yes No Yes Yes
Graphics Support with PAVP 1.5 Yes Yes No Yes Yes
FIS Based Port Multiplier Support Yes Yes Yes No Yes
Intel® Quiet System Technology No No No No No
Intel® Rapid | AHCI Yes Ves Yes Yes ves
Storage
Technology | Raid 0/1/5/10 Support Yes Yes Yes No Yes
Intel® ME Ignition FW only No No Yes No No
Intel® AT Yes Yes No Yes Yes
Intel™ AMT 6.0

Yes No No No Yes
]Brxzsl‘n'-’“esl:{semote PC Assist Technology for Yes No No No ves
gl’t:‘a;m::;note PC Assist Technology for N Yes No No No
Intel® Remote Wake Technology No No No No No

\SS[366

bexPeak-M_Rev0_9

Figure 2-6. Platform Power Block Diagram—53, M-Off,

with Wol, No WoWLAN

l:‘ Powered

. Not Powered

Self Power-Off, or
Not Powered

Figure 2-9. Platform Power Block Diagram—54-5, M-Off, with Wol, No WoWLAN

l:‘ Powered

[l NotPowered

Self Power-Off, or
Not Powered

Table 113. Power Delivery Summary for Intel Management Engine SubSystem (Sheet 1 of
2)
What Tt 1 Sx/ | Sx/Moff/ Power OK
Powers Rail Sxi/M3 | wor? Source | Enabled By | - it
Platform 5-v 5V Always
el V5.0A on on on ()
DRAM VDD V15U Onins3 |OninS3| Onins3 V15U SLP_Sd#
V0,755 or V0,755 or
DRAM VTT Vo750 offt offt offt gy SLP_S3#%
CKs05 3.3 CKS0S off* offf offf V3.35 CKPWRGD
Mobile
'S"te-‘g' s 1.05 VCORE |  OFfS offf offt V1.055 PWROK
eries
Chipset
WLAN V3.3A on on on 3.3V Always
M3 Support + Intel® 82577 GbE LAN
Intel® ME
E 26
o = V1.05M on off off V1.05M SLP_M# MEPWROK
V3.3M_WoL V3.3M
PHY LAN VL1 LANM on off on va.05M SLP_LANZ
SFI Flash
PCH SP1 V3.3M_SPI on off off? v3.3M SLP_Mx® MEPWROK
Interface
Integrated
VCCLAN on off off V1.05M SLP_Mx®
controller
No M3 Support + Intel® 82577 GbE LAN
Intel ME V1.05M Off off off V1.05M SLP_M#S MEPWROK
Local RAM
V3.3M_WOL V3.3M
PHY LAN VL1 LAN_M Off off on VLaEM SLP_LAN2
SPI Flash
PCH SP1 V3.3M_SPI off off off? v3.3M SLP_Mx® MEPWROK
Interface
Integrated
LAN VCCLAN Off off off V1.05M SLP_M#S
Controller
Mo M3 Support + No Intel® 82577 GbE LAN
Intel ME |y osmy1.am off Off off V1.05M SLP_M28 MEPWROK
Local RAM
SPI Flash
FCH SPI V3.3M_SPI off Off Off7 V3.3M SLP_M28 MEPWROK
Interface
Integrated
LAN VCCLAN off off Off Grounded
Controller

___IBEXPEA GND
" __MS-1481 _




+3VRUN
+3VRUN
+3VCLKGEN
o R233 u28
10KR0402 R426 10KR0402 . ] sa_ CLK BUF BCLK RINC___R395 33R0402
PCICLKS RLATCH ST ['sa—CLK BUF BOLKE RINC _R392 o\ 33R0402 ;;&E’SBEE&E# .
N2NTO02_SOT2S /R PURGD CLKEN 23 Vit_PwiG/WOL_STOP# - -
- — B - CPUT_L1F= 38—
5 <910,22.36> SMB_CLK_DIMM 3> 1 scuk CPUC L1+ 85— © 2010/01/12 remove external CLK to CPU
<41> VR_PWRGD_CLKEN# Yp———C—| <9,10,22,36> SMB_DATA_DIMM SDATA -
<32> EC_FSBDOC1 p, 44 »DoC_1 DOT96T_LR/PCleT_LRO Et; Sﬁ; Bg;gg;ﬂﬁcmggg ; ggg CLK_BUF_DOT96 <22>
<32> EC_FSBDOCO —5 1 =poc_o DOT96C_LR/PCleC_LRO CLK_BUF_DOT96# <22>
= TPINCSL CLK_FREERUN 4 CLK DMI_RINC INC29 o o g 1 X 0402
. . *25MHz_OF _2x/PECLKREQO#/Freerun PCleT_LR1 CLK_BUF_EXP <22>
2010/01/22 modify pull high to 10K —SELSTOP 2| ."55\1i7 1F/PECLKREQAW/SEL STOP pCleC LR1 |25 CLK DMIZ RINC INC28 > §, o 1 X 0402 §CLK,BUF,EXP# <22>
“FSA T am
FSLA/USB_48MHz
SEL24 484 _R427 X_10KR0402 <225 CLK BUF REF14 ((—R419 33R0402 FsC REFD DERLe PCIET LROPECLKREQMH | 28—
ESC R415 10KR0402 SEL24 48# 19 | eitp Enoa a8z PCleC_LR2/PECLKREQ6# =
- - “PCI_STOP#/PCleT_LR3 [-23—x
_FSB  R425 ,,JOKRO402 | —Z- PCICLKO “CPU_STOP#/PCleC_LR3 [-30—x
x—8 pcicLk1
- . %—9{ “FSD/PCICLK2_3x PCleT_LR4 [-31—x
= hEn 13| FsLe/PCICLKS 2x PCleC_LR4 |F32—x
<2332> WTDG# PCICLKS **SELRSET/RESET_IN#/RESET#/PCICLK4
_PCICLKS 15|,
GSEL/PCICLKS PCleC_LRS/PECLKREQ7# [34—x
0 PCleT_LRS/PECLKREQS8# |-33—X
101 voorcl
1 voorci PCleT_LRG|-31=X
VDDPCIEX PCleC_LR6 [-36—
+3VCLKGENO- 51 vbpiio
g? VDDI/O PCleT_LR7,[-32—x
VDDCPU PCleC_LR7 <38
1 laz o
VDD48 PCleT_LR8
PCleC_LR8 [42—x
| SR 2
VDDREF
+SVRUN Gf VDDSATA CPUGLKTLITP/PCIeT LR [F45—x
VDD25MHz CPUCLKC_ITP/PCIeC_LR9 [-44—x
Pin 3 (SEL_STOP) L27 180L1.5A-00-RH VDDA CLK " .
1= Selects pin 29/30 to be PC|_STOP#/CPU_STOP# VDDA Pl RO Tz
0 = Selects pin 29/30 to be PCIEX outputs A 1o GNDA -
T - 6 50
C10u10Y0805 | CO.1u16Y0402 I gmggg: sg::g’tgﬁ 29
14 (RESET) 20 N
RESET IN#/RESET# 28| SO sar AN CLK BUF _SATA RINC _JINC31 X_0402 CLK BUF SATA <225
0 = PCICLKZ output 33| SO K TR [[ga™CLK BUF SATA# RINC INC30 CE! 1_X 0402 ggcm’sup’snm s
40 S e
S gmg - PLL XIINC " I
Pin 15 (GSEL&) 801 Gnp '
1 = Selects DOT 96Mhz 63 | CnD C20p50N0402
0 = Selects PCIEX0/ 3.3V PCI clock output 0 | GND
GND
Pin 19 (ITP_ENI24_48NIFz) 7| Pab xe -6
0=PCle — - TCSOLPRS113AKLF-T_MLF72-RH
1=CPU_ITP cs38
I
C20p50N0402
2010/03/22 modify Y6 PN to D04-0103000-F07
and C load form 22p to 20p
2010/01/07 Add for EMI request
CLK BUF_REF14 _CI8
+3VRUN +3VGLKGEN

2010/03/80 for EMI request to stuff

180L1.5A-90-RH

C399 = C383 = C363 = C368 = C397
C0.1u16Y0402 | CO.1u16Y0402 | CO.1u16Y0402 | CO.1u16Y0402 | CO.1u16Y0402 =

= C362 = C398 ﬁ‘f 400 = C365
C0.1u16Y0402 | CO.1u16Y0402 | CO.lu16Y0402 | C2.2u6.3X5

MS-1481
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CRT
201 or safety request(near Conne ; .
2010/03/29 for EMI suggestion modify bead to indutor 120nH
+5VRUN
VGAL
! 6
2010/01/22 modify R369,R359 to stuff <24> L3 R DVI - 1 111
_ 2010 01/22 modify R369,R359 tc 24> CRT_R_UMA v 1 /L_®@-
R P2 py G ow 1> ODC DATAR
| <24> CRT_G_UMA
| F-SMD1812P150TF-8-RH \ 0.12u300mA | F)
| FVRUN . . I . B DVI 3 13 HSYNCR
| <24> CRT_B_UMA 0.12u300m/
| +5V_CRT . 9
R369  2.2KR0402 | RS7 | Re2 | Re9 0 ci10 | c105 | cio1 s o ] 14 vsrc R g
| I CRT CLK UMA S-RBS51V-30_SOD323 30Mil —0O
| +3VRUN S o o N g [o @1 Doc Clk R
+5V_CRT
! ! < R E s |2
| LS —3 5 & & =&
R359  2.2KR0402 | z z z g g g /GAF_BLACK-RH-9
| CRT_DATA UMA R67 R74 2 2 2 & g &
| ! Qlisian sorzs | A7KROAZ $ 4TKROM02 - - - 3] I3} 3
,,,,,,,,,,,,, 1 = 2010/03/29 for EMI suc 4,C108 to stuff Clo7
¢ Co.lutsvosz N59-15F0751-A10
<24> CRT_DATA_UMA & L DDC DATA R66 33R0402 DDC_DATA R
<24> CRT_CLK_UMA D DDC CLK. R79 33R0402 DDC CLK R
+5V_CRT R447 33R0402 HSYNC R
- R448 33R0402 o VSYNC R
C126,3X_C0.1u1DX0402
w lcs [ce | ca cis |
T T T
+3VRUN o 8 8 ) o
U 3 3 3 2
i F =8 -% -8
=8 =8 a g
& & & &
<24> CRT_HSYNC_UMA ) 3 3 3 3
AHCT1G125DBVR_SOT23-5-RH = = = =

+5V_CRT

2010/01/05 Add CRT HSYNC &VSYN level shift

€115, X C0.1u1pX0402

4> CRT_VSYNC_UMA )

LVDS
Q7
+3VRUN +V3.3_LVDS_PANEL PWR_SRC D03-0340409-A68 AM_PWR L
IRLML6402PBF_SOT23 B2 Q1L N-AO3404_SOT23
D
D, PWR_INVTER
NeT
R73 c102 c99 %0805 e
1MR0402 clz = 0.1u16Y0402 | C10u10Y0805 <4043>  RUND), 22U10Y1206
0.01U16X0402] 9
2 = = Re5 €103, ge <32> CAMERA_ON# B
i
SR70 100kR0402 X_1KROB0S 10U25X51210 C0.1u50Y N-2N7002_SOT23
LVDS VDDEN#|R
9 = =
8|
E
Q10 d c109
N-2N7002_SOT23 Q8
<24> LVDS_VDD_EN ) SOT2356D_T I cotuioxcuz
LVDS VDDEN# X_N-2N7002_SOT23
R77 +3VRUN 2

100KR0402

2010/01/21 Change Pi fine and remove resver component for layout space save

gpd’save cost(common used 1471 LVDS cable)

R59 R60
2.2KR0402 2.2KR0402
LVDS
330
3 21
*—2p1 P21
X_CMC-L12-9008064-RH % P2 P22 22—
P3 P23
*—2pa p24 [24 LVDSA DATA2: <24>
»—I{p7 P27 LVDSA DATAL# <24>
- —2]re pas [22 VDSA_DATAL <24~
- P9 P29
- <24> LVDSA CLK# > 10 1p1p P30 [0 <CLVDSA_DATAGH <24> K> USB_PSN <255
2 <24> LVDSA_CLK rrm oY P31 (31 LVDSA DATAQ <24> <>
P12 P32 ) USB_PSP  <25>
Rz X_CMC-L12-9008064-RH <32>  BR-AD-ADIY)—R266 33R0402 13 1515 pa3 |2 LI-ON
X_180R0402-RH <24> LVDS_DDC_CLK EVH vt pas [ ¢——O+3VRUN
2010/01/21 remove resver.component fgr layout space <24> LVDS_DDC_DATA 151 pis p3s 2
wosa parare ] ] i rra e cAv_PUR
—e = +V3.3_LVDS_PANEL| 171 p17 pa7 |2
PWR_INVTER 181 p1g pag [-38 USB PN caa7
LVDSA DATA2 - % 19 {pg pag (32 USB_PSP. C0.1u16Y0402
— - 0 P20 pa (40
s ——41 enom1 Gnomz [ = cass =
RI3 o g MEC1 MEC2 0.01U16X0402
X_180R0402-RH X_CMC-L12-9008064-RH 1 fvec:  weco
ca3s = =
1
| . T N32-2200270-A81
_ LVDSA CLK.
- BH2X20S-1PITCH_WHITE-RH-1
R2T:
" <> ECBLON 3
Ri4
L12- . <azdg>  LID#
X 180R0402-RH X_CMC-L12-9008064-RH >
<24> LVDS_BLON )}
MICRO-STAR INT'L CO.,LTD.
_L Lvosa ciks X_100KR0402

S08P5X_SC70




+3VRUN
w3 +3VéLW
<21> INT SLWQEE SERIRQ vee (2 p
P avaLw
R28 X 10KRO0402 _ KBSWIt 21> LPC FRAME# LFARAME# vee (22
<25> CLK_PCI_KBC m PCICLK vee
R23 X 10KR0402  KBSCIi ——ECCLEUNIER | ¢ kruNwiGPIO1D vee HOLT00mALS0-RH
[E e i <21 LADO LADO LEC I/F vee [Hi
R12 X_10KR0402 __H_A20GATE | e e LADL vee = ca: = cr2 = = car = ca
R15 X 10KRO402  KBRSTH | o1 x ! JaVALW <21> LAD3 LAD3 POWER/GROUND AvCe C0.1u10X0402 C10u10Y0805 C0.1u10X0402 |  C0.1u10X0402|  C0.1u10X0402
= " | AGND |82 —
RSMRST#
| 18> GFX_OVERT# &« | ? R29 10KR0402 EC RST# ar
‘ S — et ECRST# GND
,,,,,,,,,,,,,,,,,,,,,, ! Se Kbeon Q————Kescli | KBRSTE oo .
RNL 2 Kesc S eATE SCIIGPIOOE GND
1 aR EC_CLKRUN# o "he ReThY GA20 GND
RAR 5> LPC_RST# PCIRSTH GND +3VALW
$—She  ENCHe <ao> AC CTL o 2L pyMo/GPIOOF SDAO/GPIOA:
T RSVRSTE E 5 BATDATA M <39>
S —ca R PRy S— Peeenee - oo o e— srcin 25 v 22002
8P4R-10KR0402 LED Cinema Pro# 34 GPIOLL/PWMZ SMBUS SDALIGPIO47 79 SMB_CPU CLK
s 41 Gpio19/PWM3 SCLUGPIO46
<33> FAN1_PWMO 12
S | s BRADADIR
<21> BIOS_LOCK L FANPWMLGPIOL3 DAO/GPO3C ER-AD-AD) R SMB CPU DATA er?
<33> CPUFAN_FB 8 14 DAL/GPO3D [Fl&————————— % USB_ENABLE <37> —S e ERT SMB_DATA EC <22,41>
<38> EC_MUTE# 15 DA2/GPO3E EC_FSBDOCO <30> SMB_CLK_EC <22,41>
AD/DA DA3IGPO3F R eSO T e e
ADO/GPI38 DEPOP_MUTE# <38> Q2
— 391 KSOU/GPIO20TP TEST ADLGPI39 ZEaIie__oTPIN | !
B0 481 ksovGpio21TP PLL AD2/GPI3A = SUS PWRLACK <28> FSL— «»G_SMB_THM_DATA <19> |
KBO 47| KSO2IGPIO22/TP_ANA_TEST AD3/GPI3B CRIT_TEMPAREP#R <26> |
KBO 43| KSO3/GPIO23TP_ISP ADA4/GPI42 \C_OK <39> | KD G_SMB_THM_CLK <19> |
KSO4/GPI024 ADS/GPI43 BAT IN# <39>
— 44 KSOs/GPIO25 2008/12/19 S | Cyocrupwrok <26 | H
B0 45| ksosicpiozs DI GPXIOAQD/SDICS [-21— WTDGH# <23,30> | NN-2N7002DW_SOT363-RH !
K80 481 ksoriGPIo27 sl GPXIOAQLISDICLK SUS ON  <40> |
P s s KE0 47| ksosicpiozs GPXIO, 29— RSMRST#  <23> R e i
| | B0 481 ksosicpiozs w
BR PWM AD) oo 481 KS0101GPI02A - GPxioa0s [0 DIMM ON  <43>
| oRea0Y™ RET ! K60 50 kso11/GPIo28 GPxI0A0s [HL RUNON  <d044>
| | oo 511 kSo121GPI02C GPXIOAQS 41>
-AD-# KSO13/GPIO2D GPXIOA06 > DGPU_HOLD_RST# EC <25>
| <31> BRAD-ADJ ORI R AR K89 531 KSO14/GPIOZE GPxioao7 04 WLAN PWRON <36
. | O15/GPIO2F/ES1_RXD(ISP) GPXIOA08 LED_ACPI# _<37>
l 9/10 81 KS016/GPIO48 GPXIOADY 8= % LED CHARGE# <37>
| | 82 KS017/GPIO49 GPxioAL0 [ LED_BATLOW# <37>
————————————————————— GPXIOALL LED_BLUETOOTH# <37>
— KBINO =5 |
2010/01/21 for EC request swap pin R KSIO/GPIOS0/ESITXD(ISP) GPxiopg (102 SUSPWROK <40>
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 56
= o0 e KSIUGPIO31 GPXIODL PM_SLP_S4# <23>
| +3VALW AW | 2010/03/012 Add pull hi resister for EC K/B controller — e — GPxiont [N, N eth e S
— 28 KSI3/GPI033 GRXIOD3 Miﬂ EC_ALLSYSPG <5,23>
| n 59 BT SWr
! 3 I+ BL3 ZR0402 | KB KSW/GPIO34/EDI_CS GPXIOD4 —
| c | ——ele 2% KSIS/GPIO3S/EDI_CLK Gpxiops |18 —————————— £c_Lan RsT# <35>
TKeiNe g | .
KSIS/GPIOS/EDI_DIN GPXIODS 154 <31.48>
. — KBIN7 62 | 51 5 T 1
| 2KR0402 - CO.1u16Y0403 L N eccse | KBINT KSI7/GPIO37/EDI_DO GPXIOD7 >> LAN_POWER ON# <35> ’
| SPI_HOLD# vee  cst EC RDY _ | TP6 TPINC TP4 ESB I ECO_Swit
HOLD# SO o5 GPIOOB/ESB_CLK GPIOO4 . .
EC SPICLK X 12
I ECwRi 5] Sork wes [ Ers I <37> LED_TP-OFF (K GPIOOCIESE_DAT_OJESE_DAT_I GPI00TIi cl 8051 | 4—TURBQ SWE, 2009/12/20 Remove WLAN/BT_SW# & Wi 2x0C Pin *2
> | cli
| —EC R ewe——5{s G | < GPIOOBIi_clK_peri [-15—<inema Fro-Su
— 13|
T <43.44> PWR_CTRL GPIO40ICIR_RX GPIO18 KBSMi#  <26>
| SPT ROM | 37> TP-OFF_SWH ), VoL ST GPIO4LICIR_RLC_TX Gpioso (B2 SWTEoE ENCHG  <39>
—VOL+ SWi_15 | CIR
[ e GPICOAIRLC_RX2 E51(
| | 20KRO4 —— O SWE_19{ Gpioop/RLC TX2 ES1TMRO/GPIOBAMWDT LEDH [F2%—————— %% |ED_WLAN# <37>
fos = — =«
| | 02 £C RO# 51INT1/GPIOS6 PM_PWRBTN# <23>
¢ 119 121
e MISO GPIOS7IXCLK32K BT PWR ON <36>
_ECWRP__ 0| L v S # <at>
| EC SPI CLK EC SPICLK | 2009/12/29 ADD VOL+ SW,VOL- SW, EC SPI CIK ggl?mapms SPI FLASH GPIOS9/TEST_CLKSPICLKI CAMERA_ON# <31:
: ! ECO_SW,Cinema Pro_SW,TURBO_SW————=*—323 spics:
| | BT, e et o
a
| | s R85 pSCIK1/GPIOAC PS2 I/F GPIOLANUMLED# Js—gg LED NUMH  <37> KBoUTT
—LED ECO¥ 86 | 5 —
PSDATL/GPIOAD E51TMR1/GPIOS3/CAPSLED# LED CAP#  <37> —
| | <23> PM_SLP_S5#] PSCLKO/GPIO4A/PEOCLK E51INTO/GPIOSS/SCROLED! [~23—X I 4 f
| | <5> DRAMRST_CNTRL_EC PSDATO/GPIO4B/P8ORAT KBIN2 g
KBNS
********************************* +3VALWTPING? TN TRINGZING. ESLTXOIGRIOe UART KBOUTS g
2010/03/30 For EMI request to stuff . LED KBOUT4 q
TEST_PAD Wi I P! E£C XIN KBINA
ECXOUT 123 | Xorkl
2010/01/19 Change debug port to verical
= V18R
For SW Debug (LPC)
CONS KB3926QFD2-RH Footprinti#ii3926C
cotprinti [F
t;ngR"ME” a 2010/01/06 Change crystal same 1722 ¢ XUCM Y0d02-RH P
CADZ ol PN:D04-0300800-T16 s grne = LavRUN
TADL e bl
LADO ru
<21> L LDRQU# 5o 4 4
<25 CLK_PCIF_PORT80 TSR ol c2 cL RL 3
1PC Reto —*qL o C18p50N0402 C18p50N0402 10KR0402 2010/01/13 Change Conn to 25 PIN
o .
+5VRUNO- :‘1’ ol 2010/01/22 follow 1471 pin define
FIVRUNO S| BHIX14HS124PITCH WHITERH PITCH_WHITE-RH
ol
o — .
77777 +avsUs 2010/01/19 Change to smith trigger schematic
| B
N32-1140060-H06 IR orowd =
918 <42> GVR_PWRGD ) L P6X_NL_SC70-6-RH
T e musvs N5A-25F0110-A81
ER2
<44> +VTT_PWRGD D——="—Q-@—t l.
2010/01/07 Add for EMI request % c419
R240 <43> +1_5VDIMM_PWRGDY>—ERS @94 X_C2.2u6.3X5 H
- 100KR0402 RH
Kor EMI - i
00p16N0402 KBOUTY S3 CNTRL X_OR040; R6 ALLSYSPGX OF
Swit CI22.
PWR
KBQ KBOUT10_CI3t Cinema.Pro SWH_CI23 | +3VALW,
¥ N ECO W Gia] X Clo0pieNod02 +3VsUs swi anc1o YR oa0zPTR_SWi =
BOUT2 f‘l’lﬂ‘rf‘ KBOUT11 Cl4: ‘rf‘ TUREOS SWi CI25. ClwlgNg‘wZ Q Cinema Pro&W# ___INC20 1 0402Cinema Pro_SWH#INC -
VOL+ SWit CI26. C100p16N0402 ECO_SWi JINC21 1 0402ECO_SW#INC 4
VOLE Swii _Ciz6}
KBOUT3 _ClazC: KBOUT12 CI34,,C: VoL Swh, Ci27 | X C100p16N0402 u3B TURBO W7 INC22 1 X 0402TURBO_SWINC 5
h NC7WZ17P6X_NL_SC70-6-RH VOL+ gvir INC23 1 X 0402VOL+ SWifINC 6
KBouTs_cisgyc: KBOUTIS Claz,\C VoL Wi ING24 1 X 0402VOL SWHINC
KBOUTS _C146,,C: KBOUT14_C133,,C: PWR LEDH
e 4 <23.43> PM_SLP_S3# .
LStPS3# Y X_NN-ZN7002DW-7-F_SOT363-6-RH 523 ECALLSYSPG & TED ECOv
KBouTs _ciazyc: KBOUTIS ClalyC: LED TURBOR 11
[ED Cinema Pro? Y
KBOUT7 _Cl45,, C100p16N0402 _} | —
KBOUTS _CI36,, C100p16N0402 | SVRUN ™
FEIRIONE0E — n
Symbol Parameter Limits Unit
2010/01/18 Change pin define to 14 pin CONL
Typ
2010/03/30 For EMI request to stuff 2010/01/25 for Layout request rechange to capacity N5A- 70-A81
lec Typical current 20 mA
consumption in operating .
state under Windows MICRO-STAR INT'L CO.,LTD.
environment. All clock
domains are running, and KBC/EC/uP(KB3926
no keybeardimouse %
ustpm 0B
activ MS-1481
EEE of 56
T T 7 T 3 T T T 5




SATA ODD

<21> SATA3TXN

<21> SATA3TXP gé

<21> SATA3RXP

<21> SATASRXN ;

+5VRUNO—R46. 10KR0402

+5VRUN NG

c432 L [e:14 L c86

X_CI00uT6EL-RH-8 C0.1u10X0402 CO.1u10X0402

SATA HDD

CON7

[ SATA_S13
SATA13PSM_BLACK-RH

N5N-13M0010-A81

<21> SATA4TXP
<21> SATA4TXN

\\\

<21> SATA4RXN
<21> SATA4RXP

+5VRUN|

4 c498 \
€0.1u10X0402
+ R212
C507 X_OR04
C100u16EL-RH- C500 =
X_C0.1u10X0402

2009/05/15 %8 for Staggered Spin-up (%

F_BLACK-P-RH-1

2010/01/20 For Me request change H.D.D connector P/N N5N-22F01 60_A81

CPU FAN

1—CLu6.3Y0402-RH 1

Modi

u2

fy fo ANPEC

FSM#

VIN
VCCFANL 3 |
VCCFANL vout

<32> FAN1_PWMOY)

FIFHfromig

VSET

GND

GND

GND

GND

9/10 chage footprint

VECFANL

+3VRUN

R20
10KR0402
> CPUFAN_FB

1 28

53398_03

N32-1030720-A81

APLG606KI-TRL_SOP8-RH

<32>

BHIX3#_white-1.25pitch

c220 C0.01u25X0402
<21> ESATA_TXP
21 EeataTan gé €209 C0.01u25X0402
<21> ESATA RXN (¢ C191 4
<21> ESATA_RXP —C181

C0.01u25X0402
C0.01u25X0402

2010/01/18 Change ESATA CONN

\7PSM_BLUE-P-RH-1

N5N-07M0600-H06




HDMI Switch
c SN75DP139 PS8171 Pin no.
veesv_1 +3VRUN HP DET OE# Floating TMDS inputs equalization control (internal pull-down~500KQ) Pin3
. L21 /) 180L1.5A-90-RH PEQ = LOW: Mid level EQ (Default)
l l l l v IGH: High level EQ
ca10 ca03 ca02 ca96 PEQ = MID: Low level EQ
(€0.1u10X0402 (C0.1u10X0402 (C0.1u10X0402 (C0.1u10X0402 UNPLUG O l (H I GH Z)
PLUG 1 0 (ACT 1 VE) High (Internal pull down~500kQ) Pin4
PIO = LOW: HPD = HPD_SINK @ 3.3V CMOS output
veeav_2 3VRUN - e -
- * HDMI connector PIO = High: HPD= HPD_SINK# (inverted HPD) @ 0.9V B
120 (;)MOLLSAVQOVRH cNe
[/ —
l cars l a0 l carr l o HOMI D2 pe SHELL GND [ASQ1,ASQ0)] = HL: No automatic squelch (Internal pull down~500kQ) Pin1
- —2 LL: Automatic squelch enable, Level = 120mVpp, default timer
C0.1u10X0402 | C€0.1U10X0402 | CO.1UL0X0402 | CO.1u10X0402 D2 Shield GND . d q PP: i
v v u u oMl D1 A o vee LH: Automatic squelch enable, Level = 100mVpp, default timer Pin 11
= = = HDMI_D1# 5 * HH: Automatic squelch enable, Level = 80mVpp, default timer
D1 Shield
oM DO 6] g " ML: Automatic squelch enable, Level = 120mVpp, extended timer
HDMI HPD C HOMI D07 DO+ MH: Automatic squelch enable, Level = 100mVpp, extended timer
VCCaV_2 >—Lq ggrslueld LM: Automatic squelch enable, Level = 80mVpp, extended timer
SCLDDC HOMI CLKZ T Lc:ismem : Reservex
R225 13 "
M —EMoO__ 10KR0402 N L 14| GE Remote i
scLoe 151 NC ik 4.65Kto GND | 499R to GND Pin6 H
2010/01/19 Reserve Pin 38 2.2K pull low HPDINV cC3v_2 OE# D [1+ SDADDC. 16 | 5pc paTA
ccav_7 F —171 GND
PRE Q23 +svRUN o—L 181% oo GND Automatic power down management (Internal pull up~500kQ) Pin 12
- X 0R0402 |}, N-2N7002_SOT23 F.SMDIB12PISOTE-ER 19 b peT APD = LOW: Automatic power down disable
st e Eca| sHELL? [ APD = HIGH: Automatic power down enable
SN75DP139RGZR-RH HDMIT9PM_BLACK-RH-1 APD = MID: Reserved
a J d d g X_C0.1u10X0402
EEEEEEEEEEE T aesoae T q | Howideoc 12KtoGND | 2.2uF to GND Pin 10
o o 2 z =
588§ 65558§8| | ‘ N5Y-19M0131-H06
‘\H_SL GND 8 g 50 GND i | GND EMI reduction and filter setting. Pin 27
E A T 1 oM Ciks Ragr . X 1090402 22501 &szuNO—Y—K— Close to HDMI vee (EMI internal pull up~500KQ; EMIO internal pull down~500KQ) Pin33
<24> DPD_LANEC N Y»————384 |y p1- ouT_p1- 23— ‘ | 06 connector [EMI1,EMI0] = HL: No EMI reduction in
<24> DPD_LANEC P~ S—————— 38y D1y ouT_p1+ |_HDMI CLK__C520,;X C | X_BAV99LT1_SOT23 EMI0 = HIGH: Reduced rise/fall time )
| | MID: Reduced rise/fall time, 2nd
veeav_to———40 veeay TI veeay FL—————ovcesy_2 | EMI1 = LOW: EMI filter setting 1
! MID: Reserved
<24> DPD_LANEON ~ SP————41] | 2. OUT D2. |20y HOMI DO R38S, X 10R0402 22502 ‘ | .
<24 > 42 . 4|1 | HDMI DO C521,X Cf RH | - o ]
24> DPD_LANEO.P ) IN_D2 ouT_p2 | | Note2 DDC Active Buffer enable and setting (internal pull-down~500KQ) Pin 34
|F—{ew SN75DP139RGZR  cw Jﬁ—‘“\‘ | DDGBUF = LOW: No DG aclive bufer, passive DDC levelshifing
‘ 5 : Active uffer enable, setting
o . | HDMI D1# RS89, , X 10R0402 72503 R453 c t
24> DPD_LANELN ~ ———44{ N D3 ouT_p3 T ‘ : 75KR1%0402 DDCBUF = MID: Active DDC buffer enable, setting 2
<24> DPD_LANELP  D———45 | |\ D3+ OUT_pgs (16 HOMI DL 522X O DPD_LANEC P
veeav_10——46 | yecay veeav Jﬁ‘—ovcczv 2 ! Floating TMDS output driver pre-emphasis level setting (internal pull down~500KQ) Pin 35
- 14 [ R390, X 10R0402 72504 ‘ DPDLANEC PRE = LOW No pre-emphasis
<24> DPD_LANEZ2_ N D4 nDs Wow ow OuT_D4 t ‘ | PRE = HIGH: Low level pre-emphasis is added ld
g = - Hi e
<24> DPD_LANEZP ) T IN_D4+ 3 § § OUT_p4+ [13—HOML D2 €523, X C | PRE = MID: High level pre-emphasis is added
! GND 5 2 2 | ! RA46
> 3 3 3 >
o B39 Y a N d o8 g | | 9.1KR1%60402 Note2: High is HPD logic inverted, Low is HPD logic non-inverted
Z 0 Q 9 Zz2 9 a g 0 Q 0 2Z
59883538 %85888¢856 | |
j EIEE ! ‘
Q Q 1) -
2 2 2
ASQ0 3 =§ 3 APD For PS8171 use 47KR? H: Inverted vecav 1 For PS8l7i veqgv-2 veegv-2
veeav_1 o "o O ASQL +3VRUN L: Non-inverted N
= R222, ,, X 4.7KR0402 APD R229, , X _4.7KR0402 EMIO
2010/01/29 Add for TI suggestion
R409, ’KR040: HDOMI_SBA R235 R39: 0R0402 R407, OR0402
R230, , .1.2KR0402-RH 1.2KR0402-RH
i R408, KROA0: HDMiSCL
L ©531, X _€2.2u6.3X50402-RH | OCLINC = Automatic power down = 2
<24> HDMI_HPD o R232, 1 OR0402 HOMI_HPD R C397 is for PS8171 for PS8171 EMI reduction and filter setting
supply regulation and R271 NC for PS8171
Py s R227
R410 2:24; :‘;wrz%’i<< X_4.7KR0402
X_10KR0402 -
For PS8171 use 499R 1%?
= vcc(§v72
;H R411 4. OC2INC. = Automatic squelch
function for PS8171
HDMI_D1 HDOMI_CLK
For PS8171
TMDS inputs equalization control == H: Inverted TI
ER30 ER31 B L: Non-inverted
X_180R0402-RH X_180R0402-RH VvCe3v_1 VCC3V_2
L1 L13
X_CMC-L12-9008064-RH X_CMCAL12:9¢ LAB2 R242 HPDINV
HDMI_D1# HDOMI_CLK#,
X_4.7KR0402
HoMI_DO OCOINC
HDMI_D2 ‘\\ =
YO1-RHDMI03-000 = R134 use 4.7kR for PS8171? 1
ER33
ER29 X_180R0402-RH
X_180R0402-RH
7
50} X_CMC-L12-9¢
X_CMC-112-9008064-RH HDMI DO
HDMI_D2#
For EMI suggestion CLOSE TO CONNECTOR
3 T 5 T < T 5 T 3




2.49KR1%0402 _ RSET

XN
VDD33
VDD10

41

[Fao

VDD33

28 GPO
a7 EESK

<22> CLK_PCIE_LAN

<22> CLK_PCIE_LAN#

ca28
X out C27p50N0402

25MHZ20P_S-2 c427
XN

g
T

C27p50N0402 1
-+

R253
1KR040;

2010/03/03 modify CHOKE1 form 2.2uH to 4.7uH for Realtek request

+3VRUN

b— B0

VI
ENSWRE }

DD33

R256
O0R0402

2010/01/01 Change name net

cazs
C0.01u25X0402

8PAR-75R0403

c8 T R16
X_C1000p2KX1206 { ~OR0402

0
tren en [2—ber
- e Roir
o
T R PR & r—
- N Rt T —
o o 2 o
o e o
ElTo5 o [AL—L00
10 128, e T CT:
TN R PR ) K — T
T R A 44 TS
o
GST5009 LF-RH

2010/01/03 follow reference schematic remover 3 capacity

2010/01/04 follow reference schematic add 10K pull low

R252

“”_""“

PCIE_GLAN_RXN <22>
PCIE_GLAN_RXP <22>

voD3s
18

s, vcc

SK . DC (X

DI ORG

DO GND

CATORCABAT

i—2{ eno 885335808855
\ 280823828880
So¢8ssagEaYY AVDD33_REG
EERE IRt R -
22 33§35 333
Moio: | 3 | as REGOUT
; MDIPO 9 REGOUT
Do 5|
oior Vo g fRecout AVDD33 REG
o 2 avooio VDDREG
D MDIPL ENSWREG
E; 5
e 5 voin £
o AVDDI0(NC) LED3/EEDO
ST
Do MDIP2(NC) EE(
TP A
Dio MDIN2(NC) DVDD10
Voo o
DI AVDDI0(NC) LANWAKEB K PCIE_WAKE# <2336>
ST —ToN
; MDIP3(NC) DVDD33 ;
MOy :
o bt s
Voo o
AVDD3ING) PERSTE
2z az 2010/01/03 Change the net name
958 Yo
B283¢, 308882
8288%220085580
S55555uLS332
3P POLLERLLLO
1 EEEELD RTLBI11EVB-GR-RH
= -
ol & 2010/01/17 Chnge Digital GND to Analog GND
3 g
gl =
>l ol Please close to LAN Chip
<22> CLK_GLAN_OE#
<22 CLK GLAN HSON 2241 C0.1u10X0402
22> PCIE_GLAN_TXP HSOP [C423 §[C0.1u10X0402
<22> PCIE_GLAN_TXN

15KR0402

+3VSUS
R255
X_OR0402

Note: add 0.1u cap at each power pin of LAN, please don’t save.

”””””” R~ 71

Use External 1.05V Supply When Disable Switch Regulator.
If Using External 1.2V Supply Pls. Contact With FAE.

2010/01/08 remove it,If used jump write

VDD10

l ORO0603 |
Pis. refer to V1 24A%BRIY cazo !
8111E Layout caTue3 €0.1u16v0402 |
Guide for L1, |
c1,c2 ‘
selection ‘
criteria. = !

|

|

Remove For Disable Switch Regulator
(Accept External 1.05V Power Supply )

2010/03/26 modify Xcopper to OR

FC7 FCL3 FC2 FC28 FCI5 FC6 & Cl4
co:

| For RTL8105E

| *C1841 to C1844 are for VDD10 pins-- 3, 13, 29, 45.

| For RTL8111E
|

Part Reference
Enable Switch Regulator
Disable Switch Regulator

EVDD10
R8
0R0603
Fc3 T C424
[C1ul6X-RH C0.1u16Y0402
VD33

!

"
-
g
"
A+
9
8

F C20 = Cl0 5 C420 5 C5

2010/01/22 Add for LAN ECO

X_OR0402

c18
X_C0.1u16Y0402

+3VSUS
o

Q33
IRLML6402PBF_SOT23

L0KRO40ZC LAN_POWER_gN# <24

AVDD33_REG
AVDD33 REG

| R18
C573 T
C0.1u16Y0402 | OR0603
|
|
|
|
I
|
|
q
CN4
LAN-RJ45-Hi

- s

B

+ =

- HH g

v =

v i H 3

PR S — .
—TRo% i

N55-08F0491-SH4

T c1
C4.7u6.3

\L

= C426
C0.1u16Y0402

Remove For Disable
Switch Regulator

| For RTL8111E

|
L

VDD33 power on rise time >1lms
C1851 to C1856 Close To LAN chip

*C1841 to C1848 are for VDD10 pins-- 3, 6, 9, 13, 29, 41, 45.

*C1851 to C1856 are for VDD33 pins-- 12, 27, 39, 42, 47, 48.

VDD33

R19, \ JKR0402 )

| VDD33

' For RTL 8105E |

EEPROM Select

FOR RTL 8111E

VvDD33

3.When using EFuse/BIOS Patch without ASF function.,

TRDO: _ Ci32y, X C3.9p50N0402

TR0/ __CI30y, X C3.9p50N0402 )
TRDL: _ CI2ly X C3.9p50N0402 \
TRD1Y _ CI7y X C3.9p50N0402 \
TRD2: _ Cil6y X C3.9p50N0402 \
TRD2/__Cil5y X C3.9p50N0402 ,
TRD3: _ Cil4y X C3.9p50N0402 L
TRD3(_CH3y X C3.9p5ONO402 \

2010/0:

For EM

V_DAC €578 CO1u16

C579,, X C0.1u16

C580,; X C0.1u16

cs81y X Co.

6 reserve 0.1uF *4 for EMI

MS-1481




C

WLAN CARD

Reserved for EMI

+3VRUN +LEVRUN
6891 USE 1.5VRUN
R4 X_OR0402 " — 11A
<2335> PCIE_WAKE# — {{—t———ann 2000 LY \yaKEs +3.3Vaux 3 375mA
%—34 COEX1 GND |2 m
%—54 CoEX2 +15V
>%9L CLKREQ# UIM_PWR JFE—x cae can .
rTE fo UIM_DATA |HE&—x = = +
<22> CLK_MINI_PCIE3# REFCLK- UIM_CLK 12—
22> CLK MINIPOIES ; 13 ) REroike ot RESer |14 C10u10Y0805| X_C0.1u10X0402X_C0.1u10X0402
1516 UiM_vpp 18—
pin23,2! T _ ~ ~
pin31,33==> Rx KEY Active High
Library is changed. 9/12 %L Reserved*(UIM_C8) GND &
>%1iL Reserved*(UIM_C4) W_DISABLE# |-2& WLAN_PWRON  <32> +3VRUN
GND PERST# WLAN_RST# <25>
<22> PCIE_RXN2_SLOT2 PERNO +33vaux |24 o
<22> PCIE_RXP2_SLOT2 S pERPO GND 28 1
GND +15V
9 20 SMB_CLK_DIMM <9,10,22,30> X_C2.2u6.3Y
- ano SMB_CLK
<22> PCIE_TXN2_SLOT2 éé PETNO SMB_DATA |25 SMB_DATA_DIMM <9,10,22,30>
<22> PCIE_TXP2_SLOT2 3 peTR0 GND 24
+3VRUN GND USB_D- - ;; USB_P8N <25>
GND uss D+ |38 USB_P8P <25>
a2 +3.3vaux GND
41 13 3vaux LED_wwaNz |42—x
434 GND LED_WLAN# 44—
%451 Reserved1 LED_wpaN |46
*—4T] Reserved2 +15v |48
*%—49] Reserved3 GND |3
USE PaN %51 Reserveda +3.3Vaux
d ] eno GNp |54 +3VRUN
o
w
~ sy e
MEC2 c36 cas ca2
T T T
X_CMC-L1219008064-RH X_C0.1u10X0402X_C0.1u10X0403 C10u10Y0805
USB_P8P
STOT-MINIPCI52P_BLACK RA-2

MS-3871 BT & WLAN COMBO

X_C10p50N0402

T C574
|

Check

X_C0.1u16Y040:

2010/01/28 modify to OR 0603

500mA

CON8
BH1X10S-1PITCH_WHITE-RH

<32> WLAN_PWRON);

<32> BT_PWR_ONY

JINC6

active high

Check <255

X_0402

USB_P3N.
<25> 1, USB_P3P

1ng
L)

l C100 N\
C330p50N0402

_ -

N

2010403 =

USB_P3N uUse pan
L6 L7

W o4

~ |3 ~ |3
X_CMC-L12{9008064-RH X_CMC-L12/9008064-RH
USB_P3p uUse_pap

Reserved for EMI

Reserved for EMI

%25>MUSB_P4N
i <25> USB_P4P

N32-1100250-A81

=1 MICRO-STAR INT'L CO.,LTD.

WLAN,BT,Combo ,3G SIM CARD




<21> MDC_HDA_SDOUT <4-

MDC_HDA_SDOUT

3
37
35
3

<21> MDC_HDA_SYNC >}

MDC_HDA SYNC

<21> MDC_HDA_RST# )

MDC_HDA RST#

<21> MDC_HDA_SDIN1 )

<38> MIC_JD#
<ai

+3VSUS
S
+5VsUs O—SVSUS
<25> USB_P9P éég
25> USB_PIN CL
; 8 USB_P1P
<25> USB_P1P égg 3
S USB_PIN 19
<25> USB_PIN EL
USB_PoP 1
<25> USB_POP éég
e Uen USB_PON 16
25> USB_PON CL
USB_ENABLE 14
ND | 1
b 12 |
AGND 1L
<38> FRONT JD# G 0
<38> DEPOP R DEPOP R Q
<38> DEPOP_L DEPOP L g

@ 33R0402 HDA SDIN1 MDC

[

HAHAAH
HHHHEH

4
6

{8 |
1:

MDC HD/B‘T CLK_(MDC_HDA BIT CLK <21>

34

0p50N0402

2010/01/19 for EMI request change location

+3VSUS

C ¢ AGND gi:é

S MICT VREFO L 5
'CMIC1 VREFO R 4
R

AGND Q—L

CiL

) N O R O

&

BTB12PF_WHITE-RH-4

co.

+3VSUS

c31

N5C-12F0060-A81

2010/01/15 Change pin define to 32 pin

FPC32P-B-0.5P [TE-RH

ITCH_)

N5A-32F0030-A81

Connector to P.44 Board A

Q

+5VRUN

USB Connector

<25>

USB_P2N )
USB_P2P )

<25>

2010/02/03 swap pin

+5VSUS

USB5V

<32> USB_ENABLE

—

ci2

X_C10

cii
X_C10p0402

0402

BL
ASM_BLACK-RH-5

N53-04M0580-AF2

GONN

NB34C

/ w27
ol

VINL

2010/01/15 Change pin define to 16 pin

4]

CON2

16 FPC16P[B-0.5PITCH_WHITE-RH

32>
<32>
<21>
<32>

<32>

+5VALW

TP_DATA

LED_BATLOW#

LED_CAP#

LED_NUM#

TP_DATA

TP_CLK

LED HDDZ

LED BATLOW# 10

ED_CAP#

ED_WLANZ

D_BLUE

ED_ACI

ED_CHARGE#

ED_NUM#

2010/01/15 Change pin define to 16 pin

TP _DATA ci2

TP_CLK ci1

P

N5A-16F0110-A81

Connector to P.46 Board C

X_C10p50N0402
X_C10p50N0402

cs17
C2.2u16Y0805

VIN2

ot

oc#

VouTL

vouT2

vouT3

GND

USBSV

6

S —

APL3510AXI-TRG_MSOP8-HF

€393
C0.1u16Y0402

+5VRUN

<32> TP-OFF_SWi#t )

R22

TP-OFF SW &LED

sw1
SW-TACTS-RH-2

220R

M

a7
X_C10p50N0402

N71-0101290-D02

D2
22 L <LED_TP-OFF

<32>

LEDO04-G-30mA2.4V_20125-RH

D0C-0400500-L05

Date:

Thursday, April 08, 2010




201¢ C416,C411 to stuf

+5V1

RUN

2009/12/29 Delete +1_5VRUN

z
H
g
3
E

Default use 3.3V

Q2
-2N7002_soT2d'|
Raz2

330K/6 1u25v8

BAS4OWS

5
AVDD. K}
T &l
C569 ca18 | to pin 9
= = = T cas7
flou10x 1u16X | 1Qu10X 1u16X B
|
|
- AGND close to pin 1
AGND
INC16) g X CP 035f9 PVDD cs63 | cs68
T 0.1u16X3F 10u10X
ca16 | can | Lons a2 8o
T F F BS Cs62
{10u10Xx {Lpa10x 1u16X =g 2u10X
close to chip GND
vz 99§ B
anD FERCTE
= 23 283 °s |
eg gs I g3 z
gd 2= | §° 1 B
2 I
2010/0107 change from 22p to 10 for EMI request| <21> CODEC_HDA RST# Yy Ul peceyy !
| McLL A Sswici L <ar>
 C10pSONO402 21> CODEC_HDA_SYNC Y10 sy | wmic1 R 22— SSMIC1I R <37
<21> CODEC_HDA_BIT_CLK CODEC HDABIT CLKC 6 lgq 2 UNeLL 23
« i LINELR [24—X
G
<21> CODEC_HDA_SDOUT SDATA-OUT 2
<21> CODEC_HDA_SDINO S SoATAIN < ez 4
« 3 LINE2-R 15—
— a7
<32> DEPOP_MUTE# EAPD E|
& 48 2 16 Mic2 L
{_C10p50N0402 0 EC SPOIFO 2! I T o E—
*—2- GPIoODMIC-DATA |
=3 *—3 GPIOL/DMIC-CLK | e SPK OUT Lt
fa0  SPKOUT L+
< SPK-OUT-L+
Py . = 4 SPK_ OUT L
2010/01/07 change from 22p to 10 for EMI request Ao GND VLth=2/5%5V | [ SPK-OUT-L-
s laa  sPkouTR
”””” IS secoure SPK_OUT R+
MIC2 VREFO 29 | 8 SPKOUTRr
 — 1 I
<37> MICI_VREFO_R L g g
. X
OPTL i NCivReFoL  ,  © weoury [ —HEULL
,,,,, fa33  HPOUTR
| 8 HPOUT-R
must close to chip €567 1 2.2u10x | 2| I Rags.—, "
CBN & MIC_JD# 37>
o e £ WL o —S A
N I3 [18 o — _"7392KR1%
el sensed ose ol LOW=plug
VREF_AUDIO Rer E
close to pin 27 T peaeep [[12—C533 X CQulOX o RAC: HDA_SPKR  <21>
< %W—1l JDREF
AGND 406 20KR1%0402 | MONO-OUT |2 X_47TKR0402
| | i k 7777777 - — - — =
€536 542 OPT2 28 P P cs27 = RA0L
No Co-layout VA | LDO-CAP 3 2 a2 o X_4.7KR0402
| | FZU]UX F 0.1u16X >> > >> z X_C100p50N0402 ~
za 3 <z 5
| | ALCZ69Q-VE -RH
| <7 McLvRero L (—BZRan0R0M2 OPTL =
| AGND o aouox OPT2 | . o
Tie PGND to DGND
| | AGND AGND
o _______ ! oo ASND  GND
| ! |
+5VRUN
: simple MUTE !
|
|
No Co-layout VA | . \/ ‘
| R428 R424 | |
4.7KR0402 4.7KR0402 .
| For No DEPOP Stuff I
| PO# |
| FROM EC |
| | ‘ HPOUT R R423 X T5R DEPOP R ool <ar> |
|
| HPOUT L R4IQX 75R DEPOP L .
! Q2 Q29 DEPOP L a7 ‘
| <32> EC_MUTE# ) N-2N7002_SOT2d N-2N7002_SOT23 ! S |
|
| |
\ \ |
) Q26 1 ! |
<21> f N-2N7002_SOT23 =
| 21> CODEC_HDA_RST >>—B_J X o | |
| |
| |
| 1 2010/03 |
[ e GND e |
| |
‘ HPOUT R R420 TSR <a7> |
! +SVALW !
| PWR_SRC 9 n-2n7002_SOT23 !
‘ HPOUT L R4 \I5R. I DEPOP L DEPOP_L |
| |
| e
| R399 R433 |
| 100KR0402 33K/6 |
| R435 C391 |
HP MUTE# " AGND
| d r |
| 20KR0402 1u25v8 |
| Q28 D8 —
| -2N7002_SOT IC1758 must close pin28
|
|
|
|
|
|

DEPOP CIRCUIT

SPEAKER
CON9
SPK OUT L- 4
SPROUT L=
SPKOUT RE
SPKOUT R- ; 1
J caso - - e
g + & + & + &
g g < 2 g AGND
adwo € AGND adno € adno € BHIX4#5-1.25PITCH_WHITE-RH-3
g g g g
3 3 3 3
Speaker xiength < 20MM B "‘ N32-10400N0-A81
4ohm loading- -20 mil trace width
8ohm loading--------- 10 mil “trace width
CON10
MIC2 VREFO BH1X2#S-1.25PITCH_WHITE-RH-3

INT MIC

RA403 ¢ 2.2KR0402

MIC2ML

MIC2 R
C1u10Y0402-RH

INT_MIC

526 = X_C1000p50X0402,

7
07 Change C529,C530 to StEND

N32-1020730-A81

2010/01/12 Follow Realtek suggestion remove OD schematic

MICRO-STAR INT'L CO.,LTD.

dio Realtek ALC 2!




+VBATA
Adapter input voltage set 19 Voltage AW
P P g g pco7 12/15 Change Battery Conn.
oC e S0C N+ €0.1u25v040; %
PRS5 [
ol 100KR04029 . .
z 0.02R1%XTRA | JBAT1 Pin Definition |
P = ! |
BRY = | 1: GND |
8 \ BAT9P_BLACKRHE | | 2: GND ‘
g d VBATAGND
M " &1 UBATAGND : 3: BAT_IN# |
2 —L T o
Fww Hbn — o Y | 4SMBDATA |
¢ ¢OCINPMOS oo © © yoc jRa—MaIAvCES O 751v-40_SOD323-RH <32> BATDATA_M 41 sMBDATA | 5: SMBCLK
pors & - = <32> BAT_IN# BAT_IN# !
C73 & B |
pers | 1100504021 poss o= f I 6:NC [
C1u25X5-RHF X_C0.1u25Y0402-RH | 7: NC |
87B1A_AGND - TNS | |
o I | | 8 VBATA+ |
PCs PC7 PCs
E C: = CO.1us0X | 9: VBATA+ |
PRS59 pc7L L ____ o
48.7KR1%0402-HE C0.1u25X pC72
M3IALDO C1u10X50402-RH
~ oo S [ I
8731A_AGND 10KR1%604025 PRED PC76
<32>  AC_OK 13 1 acok 1R0402 u1ex [
R248 PQ12
‘| DHI J—“—‘
‘ 15.8KR1%0402-RH BATSEL 8 ) v_CHe
x 2 /.
8731A_AGND
Voo x PRE3 Rolggz% 68mS-RH-1 2010/01/12 Power team recommand remove
+3VALW S
63 PC74 02RI%XTRA
C0.1u10X0402-1 = C220p50N0402 pC2
8731A_AGND = pc3 = C10u25X51206-RH|
[C0.1uS0X
INC1T 0 pC1
32> BATCLK M <& — s oo EC4 C10u25X51206-RH
= - SoA PC68 X_C1000p50X04p2
<32> BATDATA M <<H4%’_‘L pGND 491 70pS0X040]
8
INCIE NP = N =
afey cop JaM31ACSP c
—Sd cal csiv
4 M31AFBSA
100R
PR51 PC62 PR52 REF FBsB
co. 47KR0402 onc
o o
2 2
5 & 5
PCs0 PCsa pCes BT
- = = PCE9 CO0.1u10X0402- +3VRUN_NLIP 43vsUs
(C1u6.3X50402-HF
INCL
PRE4 PRES
8731A_AGND 4.7KR0402 100KR0402 N “
<19> AC_OK_N11p (————1 2010/01/19 For Power request swap the MOSFET Location
8 a
IINP : Po1s
1. The transconductance from (CSSP - CSSN) to IINP is 3mA/V.
2. V_IINP = lINPUT x RS1 x 3mA/V x PR25 T || NN-2N7002DW_SOT363-RH
d SDC_IN+ O——
2009/12/31 1#ipower connector
2010/01/12 Chage connector same the 16G1 =]
AC 0K 3
PQ15
B0L6A-30_0805-RH N-2N7002_SOT23
o PD2
3 P4 M c Pou
g DC_IN+
9
PwrRcONNL [ 15]1 0805-RH +DC IN +VBATA 4
o l l o L o o
BH1X4#§-2PITCH_BLACK-RH z z g
HEADSHDLG. 90,7 | O] R L 4F Laf g
cg | €3 g8 | 98 PCs P-A04433_SOIC8-RH PWR_SRC
> s |22 g | "8 PCo P10 pc13
8 & g & g 0.47U25Y0d05 240kR0402 0.01 CO.1US0Y . == C10u25X51206-RH
H Z b 3 5 PRS
S = | - 3
= © x o
- - o,
N32-1040B30-A81 !
oz 178KR19%0402 I=8A [
: PR
P-DTA114EKA_SOT23 Diode 4T0KR0402
PQ3 Is
<32> AC_GTLY -2N7002_SOT23
n 2010/01/12 modify from 0603 174K to 0402 178K for power team request V_CHGO z =
100KR0402 =
CO.uzoX o 2010/01/19 For Power request swap the MOSFET Location
PRSS 0402 100KR0402
PQ14
PRS7 Qu
G2 ENCHE AN I N-2N7002_SOT23
2KR19%60402 =
A
MICRO-STAR INT'L CO.,LTD.
ttery Select & Charger
Bize | Document Number v
Custpm 0B
MS-1481
5 T 3 7 T




3VSUS EN JINC25 X R2__5VSUS EN
PWR_SRC
GND_TPS51125 GND_TPS51125
PWR_SRC
Place these CAPs PC18 | C1u6.3X50402-HF -
close to FETs PR11 g
PRI13 20KR1%0402 E]
3
< 20KR1%0402. 3 § §
& < 7R TN T T a5 g Tgg
z g C2200p50X0402 PR1§ VFB2 2 VFBL | ! 90 3 33
x 33 PC78 g l ! & g
& %0 PRY. g 1 v 309KR1%0402 | _ _ g g
B 9 TITKRIAA02 NE oA 3 3
3 s & © ©
9 o
E GND_TPS51125 GND_TPS51125
3
8 o B
+3VALW T L s A B
v ¥ g b g 2 .
3 3 Vo1
+3VALW wos 5 > 7
e
PC21 4 CO.1uS0Y PRI 4.7R 91 ootz PC15
v 4—C0.1us0Y C s A
L. 1 urrent limit at 6A for +5VSUS
Current limit at 6A for +3.3VSUS Pas P10 yener 2w Paz?
+3VSUS b Homoms st S P el e== +5VSUS
i | 6 3 [ 212 Loate2 19 DLL i |
+3VSUS % 0 i 2 LGATEL fo—d ——0 +5VSUS
—t ExposedPad - [
61 o & o 8 3 @3
| 2 ¢ 2z 83 CH-4.7u10A40MS-RH-2
C220u6.3SO-HF PC24 NN-S14914BDY-TIE3 Ko > 4>
C10u10Y0805 - -T14 d TPS51125RGER_QFN24-RH PCT7 C220u6.3S0-HF
PECE PR18 pc22 99 PREY c10u10v0805| PECS
X 22 X_2.2R
C C4.7u6.3X50805| PWR_SRC -
20y
3P%| (|
pc2s ER 3 pcsL
X_C2200p50X0402 svaLw X_C2200p50X0402
° +SVALW
GND_TPS51125 VREF PCl6
CL (C22u6.3X50805-RH
0,150
L
<32> SUSPWROK
q
Q20 I N11P_+3V_NVVDD
N-MMBFO20INLTIG_SOT23-3-RH
+3VRUN_N11P
—
PWR_SRC
PWR_SRC PWR_SRC
(o2
+SVALW PWR SRC PR141
PWR_SRC g 33KR0402
(3 PREO +avplh_n11p +3VSUS
PWR_SRC 33KR0402 PR4S 1VIRUN 1 1 <44> Q
PR71 100KR0402 VI_RUN <44
100KRO0402 PR28 PRI N11p +3v NVVDD z
100KR0402 100KR0402 x
PR31 T PR142 g PR139
RUN ON R 47KR0402 & =38 100KR0402
PR33 g 49 470KR0402| 5 5
s 8
RUND <3143 35 _lgg PR140
: 4 o arokrodce] &3 Poz ! 1okRo)
P10 of I g 8
NN-2N7002DW_SOT363-RH, 3 PQ10 = b=} NNL2N7002DW_SOT363-RH
PQY PR29. g S
NN-2N7002DW_SOT363.RH, 3= NN-2N7002DW_SOT363-RH 3
arokroaoz] 8 4
LS | g_< 26> DGPU_PWAEN ————1
<32>  SUSON ¥ 3 s R4
a4 ; b 100KRO0402
R 32.44> RUNON & 265, DGPU_PWR_EN Y)————————1 J—
X_47KR04G2 g 100KR0402
14
El
= 8

329 X_COPPER

2010/01/22 reserve capacity for fine tune timing

2010/01/14 For adjust power sequence

+3VSUS

U33A

4 oo Eil NVVDD_EN  <d4>

Raa3 "T5KR1%0402

INC7WZ14P6X_SC70

ST MISE WICRO-STAR INT'L CO.,LTD.
e
tem power
Document Number eV

S-1481 *

Bize
Custpm

€




PWR_SRC
2009/12/30 Delete Nvidia Vethura design
+5VSUS ! !
[)
- -
T T
PC56 PC57 PC55 PCS58
PR132 (C10u25X51206-RH| C10u25X51§06-RH (C10u25X51206-RH| C10u25X51206-RH
10R040; 1 1
i PC118 ) )
ocso C1u16X-RH
C1ul6X-RH d A p3s 2010/01/22 For power team reuqest change Vaule form 470uF to 68uF OC P 5 1A
PU10 < — . . .
2010/03/26 modify PR131 value to 7.87K = 4 2010/02/01 For high frequency issue modify 68uF to 470uF
17082 GND 0 a GND 3 |
PR136 R Q g $ M X 38
5 1ivMe . - A A
63.4KR1960402 7.WH DHL
N-SIR4[720P-T1-GE3-HF
LM sT1 PR118, ,0R0402
17082_GND 2010/03/26 modify PR128 value to 1
2010/03/26 modify PR136 value to 63.4K PR124 T pc117 pendies +VCC_CORE
PWR_SRC TON LX1 29 C0. 5X-RH, LX1 CORE 1 2 _ _ (P
200KR1%0402 CH0.36U60A1.2mS-RH
PC120 oL 1 P32 1 PQ34 PR128 by b
I I
C0.1u25Y H ViDo Y32 pg Y p'ﬁlz“;""‘“’z 55 + 85 ¥
H_VID1Y>—33{ by e o g o g
H_VID2 3>—34] py w dify PR125 value to 2.49 K © ©
<6> H_VID3 »>—35{ p3 PR126 PC121
CSP1 4A$/s—__‘".i >
< HVIDAD) D4 A ™ coznuex = =
<6> H_VIDS Y>—37{ p5 PWR SRC
CSN1 -
“3ysus 6> H_VID6 >—38{ pg po37
31
<32> VR_ON »»—130] SHDN pH2 [ t
PRI10 <6> PM_DPRSLPVR S>—14{ pprs| pvR BST2 PR121, \0R0402 N-SIRAT25FTTEETHE 2040/03/26 modify PR%20 value to 1.82 K
10KR1%0402 PC119 PCHOKES +VCC_CORE
RRIZL  pse R g 15d 55 o L2 T cozouzsxRH Lx2 CORE 1 (B> 2 . . Q
L o roas L of Bz CH0.36U60A1.2mS-RH
19 24 PR12 < <
<23> sys_PwWROK <K PWRGD DL2 b 82KR1960402 _E WE
PHASEGD 1 2 S+ 3 &+
20 pHASEGD $-1 2 ag a8
H 2010/03/26 mpdify PR49 value to 2.49 K © ©
+BVSUSO——————————2 THRM Gl
Csp2 IN-SIR466DP-T1-GE3_POWERPAK-SOBHERRA66DP-T1- \\D PC122
PR127 |
25 vaRoT ’ 2RY%0402 1 - =
VRHOT CsN2 ﬁ C0.22u16X
2010/03/26 modify PC125 value to 0.068uF
<6> IMVP_IMON < IMON onDs |10 _LGNDS s < <6>
pcfas o |pesze 10R0402 PR135
C0.068u10X0402-RH 18 | &TkEn =FC1000p16X0402 24R1960402-1
<30> VR_PWRGD_CLKEN# << CLKEN 2010/02/02 Add net name PR138
L 24R19%0402-1
/m@\ N/ ( 5 PR137 =
+3VSUSO 17 V3p3 FBAC 9 17082_GND VCCSENSE an— GND <VCCSENSE <6>
S —— 10R
8| 2010/03/26 modify PR129 value to 4.7K ; X L3KBa%0402
2| 2(10/03/26 modlify PR133 valuge to 3.3K pC126
-
L5VSUS: 1 pep . ==C1000p16X0402
+5vsuso———— 3l slow cal [ A4
17082_GND
HVTT
L o)
MAXT7082GTLT Pc123 LX1_CORE LX2_CORE
SvRUN QFN40_TSMDQI n +VCC_CORE N o N S S o g N g
+
PINC2 g g s ] g g $ s ] PR116 PR117
C1000p16X0402 ® ° - R R od ¢ g oy X_2.2R X_22R
. 85853353 3B QE L 55 S B S 35 S 8 2. 2.
8 S S b ] ] S 3 8
PC4. C2.2u10Y-RH =< =< =g ESPED T EE B RS LN
[ 2 - . x x x x
4‘“’—“‘ X_OR0402 - - - - - Pc115 PC116
H_VID(
= H_VID: X_C2200p50X0402  X_C2200p50X0402
i 17082_GND GND H_VID;
PUL H_VID:
GND g Ne1 [ —r GND GND
>
VID!
SDA o 2010/01/11 Change the new to PN VI
m‘ NC2 6 )IS/\ PRSLPVR
o r r v N v
5
ouT @ scL > SMB_CLK_EC <22,32> § § § g g § g § g
2010102102 modi UP6263AMAB_SOT23-8-RH Sl EleEl e § - § WS é RN é
010/02/02 modify net name BY Q Bx 2 Bx Q2 Bo ¢ Ko 8x¥ 2 83 2 §x 2 I
L RN RN R RN RN
x x x - - x - x —
PR1
10KR0402
MICRO-STAR INT'L CO.,LTD.
PR3
X 10KRO4G2 CPU Power
ize Document Number eV
cEm  MS-1481 *
- ate: Thursday, April 08, 2010 Fheet 41 of 56




2009/12/30 Delete Nvidia Vethura design
PWR_SRC
o
+5VSUS
o
PR98
150KR1960402
PR87, . \10R0402 = pcss = PCsy
_]_ J_ PC90 C10u25X51206-RH C10u25X51206-RH
T PC94 PC#5 C1u25X5-RH
CTUL6X-RH CLY16X-RH
17028_GND @
Pur( s onp 12116 = | =
31 1o VDD |23 GND_ GND
PR88 9 13
20.5KR1960402 | TON Vvaps PRE9 d gz
PR8L 29 24 A
2KRY050402 TIME BST
PC44 0R0402
cithpienoaoz | CCV on |28 ]—I'_
0 Lm )
PC93 =
17028_GND -y 0 €0.22u25X-RH N-SIR472DP-T1-GE3-HF PCHOKE3 1.25V/22A
+3ysus 7> GFXVR_VID_2 D2 Lx |25 LX_CORE 1 O +VCC_GFXCORE
;z gixg—x:g—i gf 41 _PQ3o PR42 CH-1u30A3MS-RH
7o GFXVRVID B i 1.8K1%0402-HF +PEC12 +PEC11
7= GEXVRVID & o8 a ]—I,_ PRT2 C330u2.5pSO-1 < C330u2.5pSO-1
' o o Ard
2 1] PRAT “RR1%0402 PR38
PGD_IN bL 10KRT1%-RH 10R0402
PR86 <7> GFXVR_END) SHDN# N-SIR466DP-T1-GE3_POWERPAK-SO8-HF M
10KR0402 SR 21 . PC98 '€0.22u16X =
12118 PRO7 Y10KR0402 | SKIP PGND /Pﬁ'\ ||' GND PR3S GND
VR > 1 PRO6 ~ 10KR0402 SLOws FB A {VCC_AXG_SENSE <7>
PGOOD 10 5 7] 2-RH
<32> GVR_P! — PWRGD CSsP
- 2010/03/26 modify PR 93 value to 4.87K ohm
121 cLKeN# CcsN
28 VRHOT# iMoN [ PR3] \A-99KRI%0402  SsGEXVR_IMON  <7> ecor
=-C1000p16X0402
+5VSUSO———————————B8 THRM g GNDS P
o
PRO1 A
3.57KR1%60402 T caza 17028_GND
C0.047u10X0402-RH
PR36
K VSS_AXG_SENSE <7>
10R0402
PC92
R < PR37
GND 17028_GND =FC1000p16X0402 10R0402
=
17028_GND GND
+VTT
o
GPU Select voltage
/ [ [ { LX_CORE
& o & o o & o & o
(=} § (=} (=} (=} (=} (=}
S JON DO JUN JOUL JOR. DO TUR J98 -
35 5 85 5 85 S B3 5 By S 55 g% 355 89
e S g ] g 3 3 e 8
"4+ "4 g "4 "4+ "4+ "4 g 4 X_22R
&) &) &) B! 5 &) &) 5 B!
x x x x < x x x x
GFXVR_V] 'C51
_ﬁ X_C2200p50X0402
I
GND
5 N 5 5 N N = w &
g g g g g g g g g
S s g g s S s g S
3 3 3 3 g 3 3 3 3
5 g 5 5 5 5 S g 5
° ® © & ° w0 N « ®
S 5 82 3 8% 5 BE 3 8L 5 SE 5 3% 5 95 3. 8¢
DC"‘I I"‘I DC"‘I ﬂf"‘l IF“ DC"‘I I"‘I o DC"‘I
x x x x x x x x
- WESTE ")
e MICRO-STAR INT'L CO.,LTD.
[Title
Graphic Core
2010/01/14 change the config Only R219 pull low ize | Document Number ev
st MS-1481 *
S-
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+5VSUS

PWR_SRC
o

+V0.755_VTT_SODIMM
(Voltage Regulator)

R STEY Enatie

+V1.55_CPU_VDDQ.

+V0.755_VTT_DIMM should ramp up later than +V1.55_CPU_VDDQ
above is used to delay +V0.75V_VTT_SODIMM ramp with respect to

. Circuit shown

100-kQ isolation resistor is used in reference design so that when gate is turned on, it
does not pull +V1.151.55_PWRGD signal to low which may impact other functionality
on the board. To ensure +V1.151.55_PWRGD signal levels maintained, comparator

pull-up has been changed from 100 kQ to 1 kQ (R2F2 in Intel CRB schematic).

+V0.758_VTT_SODIMM

-

S0-DIMMO ?
SO-DIMM1

CKE is driven low by the processor to put the memory in self refresh while entering
S3. When the processor +V1.5_CPU_VDDQ power is turned off, the discharge path on
+V0.75S ensures CKE stays low during $3. To avoid any glitch on CKE signals during
S3 entry, faster (22 Q) discharge circuitry ensures +V0.75 ramps down before

specification is maintained at the Processor Vppq pins.

+3SUS PR24
1MR0402 = pcas = pcas & Pcas = pcar
- C2200p50X0402 |  CO.AUSOY | Cl0u25X6S1206RH | Cl0u25X6S1206-RH
\ PQ21
PD4 ]
I L R— e OCP 19A
- ligt
pC3s S
i S ron 8 MAX 14A
CLUIGX-RH PR7S N-SIR472DP-T1-GE3-HF
- § 2 ente 112 DH_1v5
X_100KR040 $————2 vec S
1 " +1_5VDIMM
pcgz & FL AGND BoOT e T -
C1u16X-RH C0.1u25Y PCHOKEL | :
= L |
= = J T} Wwavs e~ YN
] pox -y o
P22 PR27 CH-1.5u33A4. ‘erRH I
"— | PECT *L pecd
1 g} |
|
<32> DIMM_ON PR2S 0R0402 1 ) =
32> DIMM_ON ENPSM pano H——l lximwupwmz | :
PR26 N-SIR466DP-T1-GE3_POWERPAK-SO8-HF | 12115 915
pc32 L s T o5t = [ ! PQs PQ31
X_C0.1u25Y0402-RH 1 =
pczs Viot=1.515V <3140> RUND SHRAS T
* NC2 F8 PRRL = X_C100p16N0402 0t=1.515
118KR1%0402] N-S14430BDY-T1-E3_SO8-RH
UP6128AQDD_WQFN16-RH l cas N-S14430BDY-T1-E3_SOB-RH
X_co.
ILIM= (Rimax X 20uA / Rdson) + 1.82A +
105kR 402 X_0R0402 L
2010/01/08 resserve adjuest voltage option
MAX 2A PQ8 2010/01/21 Add PEC14 for Voltage stable
KPWR_CTRL  <3244>
N-2N7002_SOT23 pC26
X_C0.1u10X0402-1
+0_75VRUN
PWR_SRC 1.5V
R260
+5VRUN 22R0805
PS_S3CNTRL_1.55 IRF7822 or
+1,5VDIMM oua d 470uF, 55 H T RIKD346
uF, 5% !
7 ) PR | P} Pk somn e
2010/0)419 Change reference dNgme to USB G NC: R261 - PS_S3CNTRL
oR14 VREF  VONTL L
PR74 1KR0402 4 vou NC3 100KR0402 =
+3VSUS 1 APLS33IRAC-TRL_SOP8-RH
0KR1%0402 = PM 53 CNTRL @ ,
Q@ +LSVRUN v 220 Ohm
N-2N7002_SOT23 BSS138
N 4 <23332> PM_SLP_s3# YHRI_ o\ OR002 o ﬁ_.{ R262
o 1MR0402 R263
& Pc23 & Pc20 220R voba
<> +1SVRUN_PWGDH o T o searzmnrna T o sesrzon s d
RUND _Rag X_0R0402
o, PRIS e = = Qo
1KR04g2 3 co.1uzsY
= 2
g = Processor
<31,40> RUND R264 pLOOKR040: 3
L ca3 z
§ = In current designs, Processor Vppq is powered with +V1.5, which is "ON" in S3. This is
X 9 H changed to a switching rail which is "OFF” during S3. A power FET is required to
] Nss130. S0 control the Processor Vopg (1.5 V) power. For N-FET (e.g., IRF7822 or RIK034€), gate
voltage of FET (PS_S3CNTRL_1.5S) is derived from SLP_S3# and at 12-V logic.
RDS(ON) of the FET used in CRB is in the range of 5 mQ. Every design is different and
= designer should select an appropriate FET so that the required voltage rail

Signal Name Source

Voltage Level

Comments

PS_S3CNTRL Inverted SLP_S3#

signal

In CRB, itis a 3.3-V
signal.

Voltage should be
high enough to turn
ON or OFF the
MOSFET. When
selecting the MOSFET,
insure Vo.>Vaun.

PS_S3CNTRL_1.55 Buffered SLP_S3#

signal

InIntel CRBitis a
12-V signal.

Voltage should be
high enough to turn
ON or OFF the Power
MOSFET. When
selecting the MOSFET,
insuree Vg, >Voan.

processor +V1.55_CPU_VDDQ is turned off.

MICRO-STAR INT'L CO.,LTD.

Bz Document Number
Custpm

MS-1481

SMDDR_VTERM /1_SVRUN
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<32> +VTT_PWRGD

<32,40> RUN_ON

PC111]

ﬁ% sre

+5VSUS

N-2N7002_SOT23

KPWR_CTRL  <3243>

Pcs3
X_C0.1u10X0402-1

2010/01/08 resserve adjuest voltage option

+5vSUS
9 2009/12/30 Delete Nvidia Vethura design
+3vsus
= Pcar = PCag9 E T
- PR78 C2200p50X0402 | CO.1uSOY C10u25X651206-RH C10u25X651206-RH
= POS 1MR0402
fs-RB751v-40_SOD323-RH PQ27
4
" J OCP 22A
= S
o e MAX 18A
ClueXRH & PRT7 N-SIR472DP-TL.GES-HF
22R It DH VT
RO2 e UGATE
X_100KR04023 peas
It n
1 AGND BoOT 1k
pces T
Clul6X-RH co.uzsy PCHOKEZ
= = 1 1 1
hAse Lovir vl 4
oo X -
PQ28 PRI02  CH-0.56u25AL8MS-RH-1
LoaTE [-B DL VT 4 X 22R | caxwouzspsol o  C330u25psO-1
L pec10 L peco s
PRT9 0R0402 15 z ) Pcon
ENPSM PoND L X_C1000p50X0402
PRE2 N-SIR466DP-T1-GES_POWERPAK-SOB-HF
pCa W vrr 10 e
X_C0.1u25Y0402-RH vour |+ . SENSE VIT
aTSKRI%0402 5 || PRES" T0RT%0402
a
14 nea B PRE4
0R0402
UP6128AQDD_WQFN16-RH X_CO.1u10X0492
. = pcoL
ILIM= (Rimax X 20uA / Rdson) + 3.5A I 21 add fo Nvidia power Sgquendh modty
- ( VIT_SENSE <6> ’
432KR1%0402 = S N-AONT7430_DFN3X3A-8-RH

w1 sw

B0

Products

N11P-GEl 1024MB DDR3
N11P-LPl 1024ME DDR3

PCI Express 1.05V
59927ma  0.63w
581.74ma 061w

/O PLLVDD 1.05¥
186.77maA 02W
186.77maA 02W

1.5V_RUND <43>

MICRO-STAR INT'L CO.,LTD.

X_Clu10X o +3VRUN
= ;
g vm
vinz Zf;llznvcaos
u- +1_8VRUN
<32> +1_8VRUN_PWRGD POK
4 . .
vouTL -
PR112 0R04Q2 8
vourz Maximum 2A
PR113 pC113 PC114,
PC109 o +3 BVRUN.FB c22u6. c22u6. 3
X_C1u10Y0402-RH 2 2010/01/04 remove for GPU-not used 1.8V
© PC110 '/ CA70p16X0402-RH
APL5912KAC-TRL_SOIC8-RH PR111 = =
3.01KR1%0402
= 1 1 FB Vref=0.8 V . X
= = 2009/12/30 Delete Nvidia Vethura design
R SRC
+5VSUS \ T
\_/ PO
4
pcaz T Pca3 PCas pCag Products NVVDD
- (C2200p50X0402 C0.1uS0Y C10u25X6S1206-RH C10u25X6S1206-RH
== PQ24 N11P-GEL 1024ME DDR3  0.95V 2144 2033w
PR109 4
S N11P-LPl 1024ME DDR3 085V 14374 1222W
1MR0402 2
Pug PD6. PWR_SRC
PC103 5 fS-RB751V-40_SOD323-RH
| - pvcc Ton [HE PWR_SRC
AvRON CLUI6X-RH PR101 N-SIR472DP-T1-GE3-HF PRas
"~ OCP 25A
vee PC105. PR47
1 4 100KR0402
PR43 PCL02 = AGND BOOR " L6 NVWDD T
100KR0402 CLu16X-RH C0.4pi25Y 12/10 Del PQ41 x
/ stuff for PR45 g
PHASE L M2 1 (> £33
+MO2 PWRGD. ok - 4 o arokroa02] &8
CH-0.56u25A1.8mS-RH-1 3
PQ25 94 PQLL = ps}
N DL Mg2 4 X_22R ©
LGATE .J - | | Gt NN-2N7002DW_SOT363-RH
= = Pci08 = Pci07
C330u2.5f -1 €330u2.5pSO-1 o
PR11Q, 1KR0402 15 PC95 o
<40> NVVDD_EN
- ENPSY§ PeND X_C1000p50X0402
+MO2 PWRGD. 1 ppgg 2:M92 PWRGD R2
INCB P XS0402 PR44
PR108 N-SIR466DP-T1-GE3_POWERPAK-SOB-HF = 100KR0402
X_100KR040: >t =
. vouT = N11P_Ve <11>
modify PR106 to 1.5K for power request aNcz7 P X040z sense M CUI:%S‘?MU#RH
0B version not stuff - | pcios -
= X_C100p16N0402
UPG128AQDD_WQFN16-Rl
1 modify P to 4.75K for power requési
-
UA / Rdson) + 3.5A e
10.7KR1%0402
PR103 PR104
X_100KR040% X_100KR0402 PQ29
X_NN-2N7002DW_SOT363-RH PSW 1 [ PSwW 2
G PR100. X_10KR19%0402 POW SW1 <195
PC101. X_C0.1u10X0402 -
; = ! < Powswz <o 1 0 1.2v < DLSE
e
0 1 1.1¥
Fize
= 0 0 0.95v

r,.+1.8VRUN,NVVDD




RAS
12KR0402

2010/01/22 modify pad size
SCREW HOLES

HOLES_8X8_D3MM_VIAS

MHAL X 8:8

NS

-

164
SeaE
1

GND_A G

Card Reader UB6252

veeis A

X_C0.1u16Y0402

GND_A

3 sowp.

1 X 0402 MS CLISD CLK

CARD 3v3 A

SmBsyZ_SDCMD

+avsUs A CARD 3v3_A
T Tom
caz X_co.Lutev0402
C10u10¥0805
vecav.a
+avsus A ca
9 C4.7u10Y0805
Tom
X_CO116Y0402
J EEIE! k|
> 293 &
3883
ezwz 5 5 S 8 8
Ne dg s 2%§¢%
o s 8
2009/12/30 Add 4.7K ohm pull hi 3V CARDXNE  alecy w > Smwpz_oND |25
ENE suggestion] o of 9
( '99 ) LA UL 2 12MOut_X0O SmWeZ_SDWPD_MSBS
Use pon A Smcpz_MsINSZ 21X
S A 13 yoms
oS —|
— UbDpB SmALE_CLK |24

S CLKISD CLK R INCAL
SochD.

spcpz Sheos

4.7KRO402

vecava

REXT
GND_PHY
B_PHY smeLe
smCez
GND_TH SmRez
338338
UBG252NF-ATTICATRA (] o] ] iiii
oA
DAT3
DATZ
SDOATL
SDOATO

2010/01/25 Add location holes for ME

X_NPTHE3

UB6252 PULL HI

RASATRROZ |

O)

DEPOP R A LA2 /) 3003

FMAZ

%_F_pAD_m120

FMA4

|
| .
FOR UB6252 | T T
| L o ch cas
X_Cl0u10v085 o m“ﬁz M
A caro xin B | ?f .
| oA
-
ZroKRis80402 Y | use pop A
Lwziep 51
| USB PON A | A e
13 opsonoace| _cano xour o
| T s Ly
‘ FCOMC LT25005064-RH %z
2010/01/04 follow ENE vendor suggestion change capacity to 20P EEE T =
| o S o)
X g
! UsBsV_A
|
| uss AL
USGaeTEIG RH-4
spcona | .
B ‘ om cho cre ~
spoata c apso] Cotutsvodhe g
comats G 2 8
sy com ‘ g
— !
— oo
S CIRSS CIK Sk
SDDATO vss ! USB P1P A
—=cais 16 SDDATL oATo |
C10u10Y0805 C0.1u16Y0402 SDDATZ DATL USB PIN A
BAT2 |
socor 1], % é
i | X EMCTT2 8008054-RH
aioA GioA sowe Conwe com 43
! < M
|
vect by o o !
" MeC2 {MEC,  Z |
ﬁ PSDBT4-03GLAGINIANL |
cws |
X_CspoNos0z
N5J-09F0110-N40 1 ..,
GND_A = | UsBsv_A
Close to socket GND_A |
ua
| Uss EnBLE A P P g I
[ |
‘ I |
| VINZ vours -6
| *—54 ocx GND
T TOARTGS
| Cozusvosos Goutsvosoz
i
| D_A D_A
I
|
|
|
I

DEPOP R AL

cins

oz

avsus_Ao X_C10p50N0402
5vsUS_Ao—CIAT 43 X C10p50N0402{

For EMI

ciag X C10p50N040:
cine x
a0y x
oAy x
~7
AdND_A

RAL
MICL VREFO R A 47KR040?
Mic JD# A
MICLR A CAS a7u10x LA3/) 30013 MICLR AL —
MiCLLA  cAB a7u10x LAG /) 3001300 MicpLAL . >
cns cm7 [ W EDAS [ WEDAS
A Fso A Es0
AdND_A AdND_A AdND_A

i

WICAL

MECL

\UDIO_JACK_6P_OB
|ACK-AUDIOF_PK-SP-RH-1

54-06F0481-A10

2010/02/03 modify PN to N54-06F0481-A10

2010/02/01 Reserve for EMI

DEPOP L A LAL /) 30013001 DERQP LA L
cAz CAL I
AGND_A AGND_A AGND_A

AUDIO_JACK_6P_0B
JACK-AUDIOF_PK-SP-RH-1

54-06F048)~A10

2010/02/03 modify PN to N54-06F0481-A10

N0

uss pop A
USE PO A
—‘:,‘isw,w
uss P1p A
USE PIN A 4
RO, |
USB_POP_A Ul 6
TS5 PO A
RO 5
Use EnsBLE A |
oA, | 0
b se21]
FRONT Jou o AGNDA

WICI L A

00 0 O O

ITCH WHITE-RH
conAl

N5A-32F0030-A81

2010/01/15 Change pin define to 32 pin

2010/02/03 Delete MEC pin to GND

m/ N53-04M0570-AF2

2010/02/03 Delete MEC pin to GND

N53-04M0570-AF2

PCBA2.

PCB

TEVOE

P3O-1481A0B-HT3, i+ Iy (AP )
P30-1481408.-005. 171 L3 14

MICRO-STAR INT'L CO.,LTD.

5l 08, 2010
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+3VALW_B

DB1
X_S-RB551V-30_SOD323

PWR SW# B

PCB_VOB F

€0.1u10X0402
P30-1481B0B-H73, i+ [
P30-1481B0B-DOS, }-L7i(*

2009/12/29 ADD VOL+_SW,VOL-_SW,EC0_SW,HIQ_SW,TURBO_SW

DS

VOL-_SW# B 1 g2
JNCB4' 0402

q

VOL+ SW# B 1P
JNCBE™ XZ0402

WB3

SW-TACT-18 |

= CIB6 =
X_C0.1u16Y0402

N71-0100900-D02 N71

WB4

TURBO_SW# B >

INCB5P N0~y
\

A‘B

e

o]
SW-TACT-1B

SW-TACT-1B | WES

1B4 ciBs
X_C0.1u16Y0402 X_C0.1u16Y0402

GND_B

N71

-0100900-

Cinema Pro_SW# B ECO Swi# B
NcezP !0402 ez ’70402

SW-TACT-1B |

BWB1

ciB1L
X_C0.1u16Y0402

GND_B #

N71-0100900-D02

FMB3 FMB2 FMBL

OO,

%_F_PAD_M120 ’%_F_PAD_M120

©

MYLARB1

MYLAR_Launc!

E2P-4811711-Y42

BEWB6

%_F_PAD_M120

-0100900-
e P o

SW-TACT-1B

CiB3
X_C0.1u16Y0402

GND_B

GND_B

"~ MHB1 mi
X_R6.2D2.7  X_R6.2D2.7
holes_r244d106 _holes_r244d106

X_NPTH63

cle

FMB4

%_F_PAD_M120

©

2010/01/25 Add Location holes for ME

+5VRUN_B

LED

PWR_SW7 B

Cinema Pro_SW# B

ECO_SW# B

TURBO_SW# B

VOL+ SW# B

VOL-_SW# B

LED_PWR#B

LED ECO#B

LED TURBO#B

bbbk
b o B R =

LED_Cinema Pro# B

‘\H_m

-
-

FPC14P-T-0.5PITCH_WHITE-RH

2010/01/18 Change pin define to 14 pin

1 N

LED PWR#B

LED04-B-20mA3.8V_3216-RH

X_LED04-B-20mA3.8V_3216-RH

b L 1 N LED_TURBO#B
S DB4  LED04-0-30mA2.0V_320160-HF
8P4R-220R0402
' P2 | | LED_Cinema Pro# B
DB2  X_LEDO04-B-20mA.8Y_3216-RH
ssweone  LED
Q [ ) || LED_PWR#B
DB9  LED04-B-20mA3.8V_3216-RH
Ld LED ECO#B
RNB2
1oooA DB7  X_LEDO04-B/20mA3.8V_3216.RH
AN 1 N 3 LED_TURBO#B

LED Cinema Pro# B

N L4l
D DB6  LEDO04-O-80mA2.0V_320160-HF
8P4R-220R0402
1 ’ » )2 [ |

DB8  X_LED04-B-20mA3,8V.-8216-RH

LED_PWR#B CIBE ;X CL00p16N0402
LED ECO#8 ciBY X C
it
LED_TURBO#B CIB10 X _C:
it
LED_Cinema Pro# B CIB7 =)( C:
CiB11 HX C:

+5VRUN_B

o}
z
IS}
®

sLue DOC-0405230-L05

sLue D0C-0405230-L05 (\WLAN)
arberDOC-0409300-L05 (P 1)

s.oe DOC-0405230-L05

s DOC-0405230-L05

s.e D0C-0405230-L05 (WLAN)
s.e D0C-0409300-L05 (P1)

s DOC-0405230-L05

MICRO-STAR INT'L CO.,LTD.

Launch Board
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swc2
SW-TACT-1B
SW_TCO017PS

swci
SW-TACT-1B
SW_TCO17PS

— —

LEFT C %g BE RIGHT, C %8 8E
cc2 cc1

X_CO.1u10X0402 = X_C0.1u10X0402
GND_C

z

N71-0100900-D02 N71-0100900-D02

2010/01/14 Chagne pin define for multi finger

GND_C
2010/02/01 swap pin define for ME cable
cNeL
FPC12P-B-0.5PITCH_WHITE-RH-3
LEFT C 12
11|
%o
RIGHT C M_‘Z
_TPCKC ]
ks 8 N5A-12F0200-A81
+5VRUN_C
1
CIC3 I
1u10X0402 —
GN?[L c
For S8048D-3200 1ti pin define

MYLARC1

MYLAR_TP

E2P-4811811-Y42

P30-1481C0B-H73, j@+ \;'I ey
P30-1481C0B-DOS5, FLHi('E:H

s SCREW HOLES
TMHCL — 7 'MHC2 — T T T
| X_R6.2D2.7 X_R6.2D2.7

| holes_r244d106 holes_r244d106

010/01/25 Add location hales for ME

PCB

PCB_VOB

IC1
16

cicL

X_C0.1u10X0402

R — .
TP _DATA C 13
TP CLK C 2

LED_HDD#_C 11
LED BATLOWZ C 19

| TR

‘\H_{ }7

o}
z
IS}
o

D_CAPZ C

D WLAN# C

LUETOOTH# C g
D_ACPI¥ C 5
D CHARGE# C_4

D_NUM# C

1

+5VALW_C

LED

G

N5A-16F0110-A81

z

D_C

2010/01/15 Change pin define to 16 pin

DC5  LED04-B-20mA3.8V_3216-RH

16P-B-0.5PITCH_WHITE-RH

+5VRUN_C
1 Nl [ | LED HDD# C
DC4  LEDO4-B-20mA3.8V_3216-RH
[ P Bl LED BLUETOOTH# C
RNC1
1oon DC2  LEDO4-B-20mA3.8V_3216-RH
p W 22 LED-WLAN# C
oS DC7
B8P4R-220R0402
T \P2) Il L0 cap:c

LED04-B-20mA3.8V_3216-RH

DC6
JsvaLw © O—RC3 N 220R 22
LEDO04-B-20mA3.8V_3216-RH
DC9
+5VALW_C RCS. 220R 22
LEDO04-0-30mA2.0V_320160-HF
ocs
+5VALW_C RC4 220R 22
LEDO04-B-20mA3.8V_3216-RH
DC1
+5VRUN_C RC1 220R 22

LED04-B-20mA3.8V_3216-RH

LED ACPI# C

BLUE

LED_BATLOW# C

LED CHARGE# C

LED NUM# C

B.UF D0C-0405230-L05

sLue DOC-0405230-L05
sLue DOC-0405230-L05
sLue DOC-0405230-L05
sue DOC-0405230-L05

D0C-0405230-L05

ORANG DOC-0409300-L05

2010/01/26 reserve for EMI

sLue DOC-0405230-L05

2010/01/27 reserve LED capacity fo

2010/02/01 reserve for EMI request

2010/01/05 remove HDD signal MOSFET

LED_HDD# C cier_yxc
LED BLUETOOTH# C__ CIC9 X C
LED WLAN# C cics_yx ¢
LED_ACPI# C CIC5_yx ¢
LED_BATLOW# C cica yxc
GER. 1X_C:
TP_CLK C cice T;x\‘

TP_DATA C CIC10 44
LED CAPZ C CIC11 4 X C
X C

1t
X C

it

o}
z
S
(e}

MICRO-STAR INT'L CO.,LTD.

itle
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HOLES 85 D3MM_ViAS
e X

HOLES_8XB_DSMM_ViAS
MHE X B8 MH3.

AGND

HOLES 85 D3MM_VIAS
MH7.

HOLES_8XB_DSMM_VIA3

MH12 % 88 MH10

HOLES 85 D3MM

HOLES_8XB_DSMM_ViAS

HOLES_8XB_D3MM
MO X B8

©

X 8

[:Ex"jg
2
K

Cef )

M1z Fu10

[

Fuis

2
&

F g
o f 0o

Ce)

19 1L

X

(e

Fuis

65 ohm

®
B L4 DIFE 71415 65 Ohme
5

=G
X_HLX2_black RH

@ L3 DIFF 71415 65 Ob

ND_L

X HIX2_bleckRH

70 ohm

2010/01/19 Change CPU+PCH Screw to holes_r276d185s

X_CPU SCREW HOLE

j cPu_Hz

X_CPU SCREW HOLE

CPU_HL PU

X_CPU SCREW HOLE

cPu_HE

PCH

P010/01/26 modify PCH Stand-off PN for ME req|

X_PCH SCREW HOLE E2B.1676010RH

PCH_H2

E2B-1676010-L63

RackL rack2
j MyLaRL
XRACK XRACK
EZP.5310611.K23 EZP.5310611.K23

| pCBAL

|

|

|

|

FCE

|

1| 01010673, 4 6 )

| o stioe o S a6

XVLAR_MB_HDD
E2Y-2210311-G40

lest UMEL
HOLES_R177D01

MDC Stand off

E2B-1634020-L63

™
—ou1s o o o1 s
X HiXe_back i X HiXe_HadRlt X HiXe_back i X HiXe_back i
™
g —Lcuas @ 17 N4
X HiXe_back i X HiXe_back i
80 ohm
s 20
o1 N 1
X HiXe_HadRlt X HiXe_back i
20 e
L1 s o o4 s Lo 15
X HiXe_back i X HiXe_HadRlt X HiXe_back i X HiXe_back i
85 ohm
a0 a6 2

ND_L

X HIX2_bleckRH

3
L3 DIFF 4420 85 Obm+

ND_L

X HIX2_bleckRH

aa
L3 DIFF 4420 85 Ohm

ND_4 6

=
X_HLX2_black RH

5 16 DIFE 4420 85 Obim

g

GND_1_3
H

g

GND_1_3
X_HLX2_black RH

GND_4 6
H

PCI-E Stand offi

E2B-1634010<L63

TOP SPRING

e e
X_HSMS1011.RH X_HSMS1011.RH

B

P010/01/22 modify pad size for ME request

2010/01728 modity scew for EMI request

2010/02/01

X_GND PAD

* ® e s
L1 s L1 s =45 L4
X HiXe_back i X HiXe_back i X Hixe_vack R Kixe.back it
s 2 2 ar
lcmw o't o4 s
X HiXe_back i X Hixe_Bage Rt X HiXe_bagk it
100 ohm
™
o1 s o1 s oo, oo,
X HiXe_bagk it X HiXe_back it X HiXe_back i X HiXe_back i
37.5 ohm
n s ™
13 85mil 375 Ohm 4 85mil 375 Ohm L6_7mil 375 Ohm SINGAL
No.1s o4 s oo
X HiXe_back i X HiXe_back i X HiXe_back i
38 ohm
o %0
s o4 s
X HiXe_bagk it X HiXe_bagk it

40 ohm

39
6mil 40 Ohm

o}—_L6 6mil 40 Ohm

GND_1_3
X_HLX2_black RH

50 ohm

GND_4 6
X_HLX2_black RH

L3 45mi 50 Ohm

ohm

o
X_HLX2_black RH

Reserve for EMI request

wr

X_GND PAD.

GND.
X_HLX2_black RH

ws

X_GND PAD.

GND.
X_HLX2_black RH

GND_4 6

X_HLX2_black RH

MICRO-STAR INT'L CO.,LTD.

Screw/ME

Document Number

avRUN
Hall Switch
ReL
10kR0402
s @
avRUN
u
£ fFile
°3 APXS131ALTRL_SOT23:3-RH
8 s
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+3VRUN +3VsUs PWR_SRC
o o (o2
CI50 4k C10p50N0402 CIs5 4k X_C10pS0N0402 Cl169 4k X_C10pS0N0402 181 4k X_C10pS0N0402
ClIs1 - C10p50N0402 CIS6 4} X_C10p50N0402 CcI7o 4} X_C10p50N0402 182 4} X_C10p50N0402
cisz__y o7y xc om g xc o83y xc
o5z IS8y X Cl0p50N0402 CIT2__y X Cl0p50N0402 CiBs 4 X Cl0p50N0402
cisa gy o0y xc o3y xc cms 4 xc
+3VRUN
CI60 C10p50N0402
+3VRUN +3VSUS PWR_SRC
+1_5VDIMM +1_5VDIMM +5VSUS +5VSUS
g g
oLy x ciBs 4y xc cra g xc oy oy oxc cgs g xc
cie2 4 x ciBs 4y xc ors gy xc ooy o1y xc o874 xc
CI63 JX CI67 X C CI76 X C C180 J- Cl192 X C [o]}: 5] X C
ala ala ala ala ala ala
Cl64 HF X Cl68 HF X C c77 HF X C C193 HF X C C189 s X C
+5VRUN
+1_5VDIMM +5VSUS
2010/02/01 Reserve power by pass capacity for EMI request
c9a g xc
Cl95 HF X C
CI96 HF X C
197 I X C

GND to AGND




D

E

Calpella System Power on Sequence DC mode

Lakel Min Max Units Description
Tl 150 ms
T 9 25 s The powergood function is activated with 2 s intemal delay after SUSPWROE goes high,
If the ontput voltage becomes within +45% of the target valug, PGOCD goes high arovnd 2.5 ms after SUSFWROE goes high,
T3 10 ms | Voo SUS stable o REMRST# deassertion.
T4 150 ms
5 1 s CPU will detve Gy _WVER_EM when VTT ramps.
G VE_EN to Gfy_VID stable, Timing set by Processor,
Té 500 s VT stahble to VITPWERGOOD assedion o the processor,
T7 99 ms  |ALL 8YS_PWRGD assertion to IMYP_WR_EM. This timing is generated by EC.
T8 3 ms
T9 10 100 us
TiO 3 20 ms |DMVP_CLE_EM# (inverted) assertion to SYS_PWROEPCH_PWROE assertion,
Til 1 ms  |SYS_PWROKPCH_PWROK assertion to DRAMPWROK assertion. Tiring set by PCH,
Ti2 1 ms  |SYS_PWROKPCH_PWROE assedion to VOCPWRGOODOWVCCPWRG00D_] assertion, Timing set by PCH.
T13 1 ms  |VOCPWRGOOD_OWVCCPWRGOO0D_] assertion to PLTRET# deassertion

—oo—

ZPWR_Swe

& RSMRST#

221 WLAMN_RST#
22.2 LPC_RST#
233 LAM_RST#

12.4 BUT_PLT_RST#

37 PCIE_RST# 36 DGPU_HOLD_RST#

21 H_CPUPWRGD

PR 0PN SIP S5E
5PN SIP_54%

20 PM_DRAN_PWRGD

17.2 H_VTTPWRGD

cruU
Arrandale
Corei3
Coreis
VCCPWRGOOD_O

c 21 H_CPUPWRGD

15 GFXVR_EI
23 CPUDRAMRST#

15.2.1 VR_PWRGD_CLKEM
18.2 VR_PWRGD_CLKENF —> JRE T SL2B770

7 WRBTHE
PWRBTN FIM_PWRETNE FEAEH

GPXIDD1—> GPXIDADS
10PM_SLP 538 GPXIOD2—> GRHIOADE 13 RUN_ON

OPWR_SRC

GPXIDADZ

B 121 +1_SVDIMM

122 =1 _SVDIMM_PWRGD

141 =1_EVRUN
142 =1 _EVRUK_PWRGD

143 sVTT
144 SVTT_PWRGD
145 RUND

123 RUND
— 15.2 #0_T5VRUM
12 +1_SVDIMM

14,3 RUND

12 +1_SVDIMM > 133 41 SVRUN

15 GFXVR_EN 15162881 17 +VCC_GFNCORE

15.1 +vCC_CORE
15.2 VR_PWRGD_CLKEMNF
15.3 5Y5_PWROK

16 +GVR_PWRGD

142 +1_EVRUN_PWRGD
14.4 sVTT_PWRGD

12.2 #1_SVDIMM_PWRGD

174 EC_ALLSYSPG

17.2 H_VTTPWRGD

31 DGPU_PWR_EN msz N11P_+3V_NVVDOD,
>

32 W11P_+3V_NVVDD
4 s3vsus 321 NIIP_+3V
312 KWVDD
32 N11P_s3v_NwwDD | TR 323 4MS2_PWRGD
323 +M82_PWRED

- 33 1_5V_AUND
37 1_SV_RUKD 34 +1_BVRUN_N11P

12.1 +1_BVRUN - -

33 1_5V_RUKD L
143 #TT ADNTA430 35V1_SW

1 +3VALW +5VALW

4 +3VSUS +5V5U5

15.1 +3VRUN +5VRUN

+0_76VRUN

5

D&ey

€15
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Power on Sequency

izes+ Document Number rev
csin  MS-1481 o

B I

D_alg: Thursday, April 08, 2010 Eheet 50 _of 56
E




VHCORE (CPU POWER)
|

|
|
|
|
l
|
PWR_SRC | PWR_SRC
|
i +3VALW/+5VALW
|
EC ‘ SUS_ON
: X L%
|
| +3VSUSPWROK \____
|
EC->PCH | RSMRST# -
|
| ! !
|
PCH->EC | PM_SLP_S5# > ra>30usic
| |
‘ | | | |
| ‘ |
PCH->EC PM_SLP_S4# ~ me3ous & |
PCH->EC PM_SLP_S3# | 1 l 1
EC->POWER| DIMM_ON ; 1 l :
I : |
 +V1.5_DIMMO | | |
|
EC->POWER RUN_ON 1 1
: RUN POWER : ! 1
| VTT —\ 1
| |
+VTT_CORE_PWRGD | & wE wvrr co
| |
‘ ‘\\ |
CPU->POWER GFX_VR_EN 1 |
| VAXG | |
)
POWER->PCH | ALLSYSPG ]
| |
| ! |
P! ‘
EC->POWER - VR_ON 1 |
|
|
|
|
|
|
|
|
|
|
|
]
|
|
|

Power

down Sequence DC mode SO to

G3

— - Tg<200ns
|

I
I
|
[
I
I
|
1 ‘

RE_PWRGD to 0.9*VTT >100ns
I
I
I
|
[
I
I
I
I
|
[
I
I
I
T
I
!
|
I
I
I
|
T
I
I
I

|
|
|
|
|
|
|
|
|
l
| t
POWER->CLK CLK_EN N |
| L [ |
| ol |
CLK_GEN —
CLKGEN | — NG
: —%: : % Tw>=0ns :
| |
POWER_>PCH3 IMVP_PWRGD (PWROK) T?‘K_ Th<100ns
| |
| o |
.~ PCH VCCcore 1.1V TS X Ti>40ns
| ‘ &-Tj>5us | ‘
PCH->CPU VCCPWRGOOD T ) & rr>10us : : !
| |
PCH->DEVICE PLT_RST# T /=3 & Tns30us 1 1 l
? ) o
|
i System State S0 >:< s3 84 X85 X @63
‘ ; | | ! S DVISE MICRO-STAR INT'L CO.,LTD.
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PWR_SRC

BAT : 382P =9V
383P =9V

VCC_CORE(2 Core) = 38A
+VTT(1.05V) = 24.5A

+VCC_GFXCORE = 22A
+1_5VDIMM = 20.2A

+0_75VRUN = 2A
+1.5VRUN = 45A
+3VALW = 0.02A
+3VSUS = 9.716A
+1_8VRUN = 1.75A
+15VSUS = 0.3A
+3VRUN = 5.486A
+5VSUS =5.236A
+5VRUN = 5.23A

NVDD=16A
MVDDQ=16A

CPU Arrandale (989)
3.425A VCC_CORE 38A 2 Core
MAX 17082GT) = VCC_CORE 0.97V (38A)
11.779A N~
VCC_GFXCORE | 1.1V (22A)
1.243A A +VTT 24.5A
UP6128AQ L V1T 1.05V (18A)
~—_ Y [+1.5v 1.5V (3A)
1.592A T +VCC_GFXCORE 22A _} +1.8v 1.8V (1.35A)
MAX17028GT eE (TEEXPEAR |
v PCH (IBEXPEAK)
1.75A +1_.8VRUN (410mA)
+1.05VRUN (6.5A)
@——— *3VRUN (510m)
® +3VSUS (170mA)
P +1.5VRUN (11mA)
+1.5VSUS (300mA)
@—+3VALW (2mA)
1.43A +1_5VDIMM 20.2A 10A DDR 3
UP6111AQDD 70 75VRUN 2A +1_5VDIMM (10A)
@ = +O_75VRUN (2A)
+1_5VRUN 4.5A N11P-GV1
N-AO4468 ]
e | N11P_+3V_NVVDD (190MA)
+1_0VRUN_PARK2.5A FIVI_SW (2.5A) |
MVDDQ(4A)
+1_5VRUN_PARK 1.2A NWPPCZ0RY
16A
Mini PCI-E*1
+3VRUN (1.1A)
+3VALW  0.02A . [ ] +1_5VRUN (0.375A)
+3VSUS 9.216A 2.18A
+5VALW RALEAR L
+5VSUS +15VSUS 0:3A
5.236A
ALC269
+3.3VRUN 4.986A 2.191A
® ® DVDD +3VRUN (41mA)
+5VSUS (61mA)
0.061A
+5VRUN
v A
4 ENE3926 t vavsus (osna) |
L avaLn 0020

_W

oA

+3VRUN (0-1A)

CPU FAN

+5VRUN (0.25A)

[ saTa HDD + opD |

[ LED Panel 15.6" |

_* +5VRUN (2.6A) ‘

—} +3VRUN (2.5A) ‘
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0A NOTE

2009/12/25

1.Change Aduio codec form ALC 888 to ALC 269

2.Change LAN Chip from RTL 8111DL to RTL 8111EL

2009/12/29

1.For Power team request change the power page(P.38~P.43) to same the 16G1
2. Page 21 For Layout request reversal the PCH Azialia arry resistor sequency
3. Page 22 For Layout request reversal the PCH SMbus arry resistor sequency
4. Page 5 Remove PROCHOT# line, Add test point

5. Page 45 ADD VOL+_SW,VOL-_SW,ECO_SW,HIQ_SW,TURBO_SW
2009/12/30

1.For Card reader ENE suggestion add 4.7K ohm pull hi to 3V
2. P40,P41,P43 delete Nvidia Venthura power desgin

2009/12/31

1. Page 38 Change power connector

2010/01/03

1. Page 46 Add TP board
2. Page 12, 13 modify off page symbol
3. Page 35 follow reference schematic remover 3 capacity

2010/01/04

1. Page 35 follow reference schematic add 10K pull low
2. Page 44 Remove NV I/O 1.8V
3. Page 45 follow ENE suggestion change the capacity to 20P

2010/01/05

1. Page 3 Change decoupling capacity from X5R to X7R
2. Page 31 Add CRT HSYNC &VSYN level shift
3. Page 47 remove HDD LED MOSFET

2010/01/07

1. Page 38 For EMI request change capacity from 22p to 10p

2010/01/08

1. Page 43 For OC reserve adjust voltage schemaitc
2. Page 44 For OC reserve adjust voltage schemaitc

2010/01/12

1.Page 38 follow Realtek suggestion modify PD# schematic

2.Page 39 Remove power schematic for power team request

3.Page 40 Chagne R1230 from 174K(0603) to 178K(0402) for power team request
4.Page 38 remove OD schematic for Realtek suggestion

5.Page 38 Add and change pull hi resistor to 4.7K

6.Page 38 Change power connector same the 16G1

2010/01/13
1.Page 32 Change keyboard Connector for 87 Keys
2.Page 33 Change ESATA CONN PN

2010/01/14

[L.Page 47 Change TP Pin define for multi finger

12.Page 42 reserve GFX VID pull & low resistor

[3.Page 11 Nvidia Recommand R200 isn't stuff

#.Page 12 Change pull low resistor value form 1% to 5%

I5.Page 13 Change pull low resistor value form 1% to 5%

[6.Page 18 Change pull low resistor value form 1% to 5%

[7.Page 19 Change pull low resistor value form 1% to 5%

[8.Page 19 Nvidia recommend change R103 & R104 value from 10K to 2,2K ohm
[9.Page 19 Nvidia recommend reserve 12CS for thermal sensor

[L0.Page 40 For adjust power sequence modify schematic

Begging to now total adding components :81

2010/01/15

1.Page 9.10 Change reserve capacity value form 2.2uF to 10uF
2.Page 9.10 Remove the x-copper, add verf_ca resistor 10K*2

2010/01/18

1.Page 19 Add reserve pull hi and pull low resistor for Nvidia recommend
2.Page 32 & 46 Change Connector from 16 pin to 14 pin

2010/01/19

1.Page 36 Fro EMI request change reserve capacity location
2.Page 39 Fro power team request swap the MOSFET location
3.Page 32 Change the smith trigger unit at schematic

4.Page 43 Change smith trigger part reference

5.Page 34 Reserve Level shift IC pin 38 add 2.2K pull low
6.Page 48 Change CPU+PCH Screw to holes_r276d185s

2010/01/20

1.Page 33 For Me request change H.D.D connector P/N
2.Page 19 Add GPIO 5 & 6 Pull hi & Pull low resistor for Nvidia request
3.Page 48 Change PCH-Stand-off PN E2B-1431010-L63

2010/01/21

1.Page 07 Change OR to X-copper

2.Page 08 Change OR to X-copper

3.Page 9 Stuff C77 & Stuff Vref CA resister

4.Page 9 Stuff C52 & Stuff Vref CA resister

5.Page 11 Change C155,C256,C272,C196,C268 to no stuff

6.Page 12 Change C413 to no stuff and Add C572

7.Page 18 Change C166,C173,C470 to no stuff

8.Page 21 remove resistor to TP point save for layout space

9.Page 31 Change Pin define and remove reserve component for layout space save and save cost
(common used 1471 LVDS cable)

10.Page 24 used LVDS cable same the 1471,can save other LVDS write
11.Page 38 Add capacity for voltage stable

12.Page 33 Remove component to save layout space

2010/01/22

1.Page 35 Add Q33,R45,C573,U35 for LAN ECO
2.Page 11 Change OR to x-copper tosave component
3.Page 32 Change array capacity to save layout space
4.Page 46 For ID request Add LED *4

5.Page 41 For power team request modify capacity value from 470uF t0 68uF
6.Page 45 modify screw size for ME

7.Page 23 modify resistor 1K to 10K

8.Page 31 modify R369,R359 to stuff

9.Page 24 remove component to save layout space
10.Page 40 Reserve capacity. for fine tune timing
11.Page 30 modify FSA pull high to 10KR

12.Page 30 modify Crystal(Y6) for ME height limit
13.Page 32 Key board follow 1471 pin define

2010/01/25

1.Page 32 Rechange array capacity to capacity

2.Page 45 Add location holes for ME

3.Page 46 Add location holes for ME

4.Page 47 Add location holes for ME

5.Page 21 BIOS PN pending change to M31-25L.3203-M24
6.Page 13 Resistor PN peding change to R11-402AT12-W08
7.Page 19 Resistor PN peding Change to R11-402AT12-W08
8.Page 28 Bead PN pending change to L01-1006084-T19
9.Page 48 For EMI suggestion change MH8 GND to AGND

2010/01/26

1.Page 48 modify stand-off for ME request

2.Page 12 reserve pull hi resister for Nvidia request
3.Page 13 reserve pull hi resister for Nvidia request
4.Page 47 Add TP CLK & DATA pull hi resistor

4.Page 37 for ME request modify the MDC connecotr PN

2010/01/27
1.Page 48 modify stand-off for ME request
2.Page 25 for layout request swap RN6 pin define
3.Page 37 & 45 connector pin define
4.Page 47 reserve capacity for EMI request

2010/01/28
1.Page 48 modify screw for EMI request

2010/01/29

1.Page 34 Add resistor for Tl suggestion

2010/02/01

1.Page 47 Swap TP connector pin define for ME cable
2.Page 45 no stuff USB EMI common choke

3.Page 37 no stuff USB EMI common choke

4.Page 45 Reserve capacity for EMI request

5.Page 47 Reserve capacity for EMI request

6.Page 47 Reserve capacity for EMI request

7.Page 49 Reserve power by pass capacity for EMI request
8.Page 48 Reserve GND Pad for EMI request

9.Page 41 For high frequency issue madify 68uF to 100uF

2010/02/02

1.Page 41 Change net_and add net name for vendor suggestion
2.Page 41 Reserve 330uF capacity for high frequency issue

2010/02/03

1.Page 37 USB Pin 2 &Pin 3 Pin 2 swap
2.Page 45 Delete USB MEC pin to GND
3.Page 45 Delete USB MEC pin to GND

2010/02/09
Note for 0B CN4,VGA1,CN2,USB1,MICA1,LOUT1 fot

: ;Wruf«;sow'os»ﬁru'HHWF
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2010/02/09

Note 1 CN4,VGA1,CN2,USB1,MICAL,LOUTL1 for SMTchange to 60 status,remind 0B version must change to default status

Note 2. remind OB version msut change 14.318MHz & 25MHz crystal to mainstream source

2010/03/03
1.Page 35 modify CHOKEL form 2.2uH to 4.7uH for Realtek request

2010/03/07
1.Page 31 Add CRT fuse for safety request

1.Page 38 Change C569,C416,.22,C416,C411 ,C529,C530 tO stuff
2010/03/11

1.Page 37 modify USB connector PN:N53-04M0580-AF2

2.Page 32 remove TP baord pull hi resistor to mainboad
2010/03/11

1.Page 13 modify R190 value form 60R to 40R for NV suggestion
2.Page 37 for ME modify USB1 Connector PN to N53-04M0580-AF2

2010/03/16

1.Page 19 modify R157,R160 value form 40.2R to 40.2K
2.Page 40 Add NV 1.1V timing delay schematic

2010/03/21

1.Page 18 remove JNCAZ2 at OB version
2.Page 18 modify C179 to no stuff at OB versionn

2010/03/22
1.Page 30 modify Y6 PN:D04-0100900-F07
¢ load value form 22p to 20p

2010/03/22

1.Page 22 Resever Wimax solution
2.Page 42 Resever for EMI request

2010/03/24
1.Page 39 modify PL1 PN to L04-1007340-M26

2.Page 43 modify PR21 PN to R11-1132T12-W08
3.Page 44 modify PC107 stuff

4.Page 43 modify R265 to stuff

5.Page 44 modify PR105 to 4.75K

6.Page 44 modify PR106 to 1.5K

2010/03/25

1.Page 48 modify Mini PCI-E Solt for ME request
1.Page 48 modify Mini PCI-E Stand off for ME request

2010/03/26
1.Page 42 modify PR 93 value to 4.87K ohm

2.Page 48 modify Mini PCI-E Stand off for ME request
3.Page 35 reserve 0.1uF *4 for EMI

4.Page 35 modify Xcopper to OR

5.Page 41 modify PR120,Pr128 to 1.82KR

6.Page 41 modify PR125,PR49 to 2.49KR

7.Page 41 modify PR133 to 3.3KR

8.Page 41 modify PR131 to 7.87 KR

9.Page 41 modify PR136 to 63.4KR

10.Page 41 modify PC125 value to 0.068uF

11.Page 40 modify PR10value to 30.9K

12.Page 38 for DEPOP function stuff DEPOP schematic
13.Page 43 modify PR14,PR15 value to 1K

14.Page 46 modify DB4 & DB6 color to Amber
modify DB2,DB3,DB7,DB8 to no stuff for ID request

2010/03/29
1.Page 37 modify USB switch IC to ANPEC

2.Page 45 modify USB switch IC to ANPEC

3.Page 21 remove BIOS socket modify to ROM

4.Page 31 modify L3,L4,L5 to indutor 120nH for EMI suggestion
5.Page 31 modify C92,C104,C108 tapstuff

6.Page 46 Add Launch board Mylar fog, ME

7.Page 47 Add TP board Mylar foRME

2010/03/30
1.Page 36 For EMI reqieStidystuff C100

2.Page 32 For EMIgegliestto stuff KB capacity(Cl40 ~ CI48 ~ CI39 ~ Cl47 ~ CI38 ~ Cl46 ~ CI37 ~ Cl45 -~ CI36 ~ Cl44 ~ CI35 - Cl43 ~ CI34 ~ Cl42 ~ CI33 - Cl41)

3.Page 32 FoEMIrequest to stuff ER1 & EC1
4.Page 30€0r EM| request to stuff CI8
5.Pagef25 ForEMI request to stuff C19,C110,C149

MISE  MICRO-STARINT'L CO.,LTD.

et i vt e

[Title

0B NOTE

ize
Cu:

Document Number

s‘|>m MS-1481

ev
oB

Date:

Bheet 54 of 56

Thursday, April 08, 2010
I




MICRO-STAR INT'L CO.,LTD.

Title~ ——
1.0 NOTE
Size Document Number Rev
8 MS-1481 .
Date Thursday, April 08, 2010 [Sheet 55 of 56
D




MS-1481B

MS-1481A

MS-14811
MS-1481C
S IMISE  MICRO-STARINT'L CO.,LTD.
[Title
, ;I'OP'(N)LbOGY
TP s MS-1481 [ |
- I Date: Tlllursday April 08, 2010 h:et 56 of 56




