MS—-16G1 Ver : OB

Table of Contents

Page Description

: BLOCK DIAGRAM

: PLATFORM

: PROCESSOR-1 (HOST BUS)

: PROCESSOR-2 (DDR3)

: PROCESSOR-3 (POWER)

: PROCESSOR-4 (GRAPHICS POWER)
: PROCESSOR-5 (GND)

: PROCESSOR-6 (RESERVE)

: DDR3 SODIMM 0

: DDR3 SODIMM 1

: M92/Park-Sx(PCIE_Interface)

: M92/Park-Sx(Main_|O)

: M92/Park-Sx(MEM_Interface)

: M92/Park-Sx(Power&GND)

- M92/Park-Sx(DP_Power)

: DDR2(64MX16bit)

: M92/Park-Sx(Straps&Thermal)

: SWITCH&HDMI

: CRT&LVDS

: PCH-1 (HDA JTAG,SATA)

: PCH-2 (PCI-E,SMBUS,CLK)

: PCH-3 (DMI,FDI,GPIO)

: PCH-4 (LVDS,DDI)

: PCH-5 (PCI,USB,NVRAM)

: PCH-6 (GPIO,VSS_NCTF,RSVD)

: PCH-7 (POWER)

: PCH-8 (POWER)

: PCH-9 (GND)

: Clock Generator (9LRS3199AKL)

: KBC/EC/uP (KB3926)

: PCIE 10/100/1000 LAN (RTL8111DL)
: Cardreader ( UB6250)

: FAN,Lauch board

: HDD,CDROM,USB,NEWCARD,ESATA
: MINIPCIE,CAMERA ,BLUETOOTH,SW
: CODEC(ALC662)&Amp

: AUDIO JACKS

: M_Battery select

: M_Battery Charger

: M_System Power

: SMDDR_VTERM/1_5VRUN
: VTT POWER,+1.8VRUN
: M_CPU power

: M_Graphic Core

: M92/Park power

: SCREW/ME

: 88A USB BOARD

: 88B_Touch Pad Board
:EMI

: Power ON Sequency

: Power Down Sequence
: Power MAP

Calpella Platform

Dual Channel DDRIII
800/1066 MHz

Dual Channel DDRIII
800/1066 MHz

+VCC_GFXCORE
ISL62881HRZ-T

DDRIII-SODIMMO

DDRIII-SODIMM1

PCI-E x16

DDR3 1024MB(64Mx16bitx8)

nVidia N11P-GV1

e f&ACK +3V +5V
Selector TPS51125RGER
+1_5VDIMM +0_75VRUN
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SCHEMATIC ANNOTATIONS AND BOARD INFORMATION

Voltage Rails

Net Naming Conventions

POWER PLANE VOLTAGE ACTIVE IN | DESCRIPTION Suffix
PWR_SRC 19V S0, (S3-S5) = Active Low Signal
+5VALW 5V S0, (S3-S5) Prefix
+5VRUN 5v S0 H = Host
+5VSUS 5v SO M DDR Memory
+3VALW 3.3V S0, (S3-85) TP = Test Point (does not connect anywhere else)
+3VSUS 3.3v S0, (S3-S5)| LAN
+3VRUN 3.3V S0
+1_5VDIMM 1.5V S0,83 DDRIII core i
+17BVRUN 18y S0 PCB Footprints
VIT 1.05v SO
+0_75VRUN 0.75V SO DDRINI command & control pull up. S0T-23 S0T23-5
+VCC_CORE 1.05V-1.1V| SO CPU core rail O: O
+VCC_GFXCORE 1.1v SO0 Graphics core rail ( Dual Core only )
3[7] 4s seen fromtop  []2
Oz Os 4pQ
M92S_VDD_CORE 0.95V SO GPU core power
+1_8VRUN_PARK 1.8V SO GPU PCIE power
+1_5VRUN_PARK 1.5V SO GPU DDR3 power
+1_OVRUN_PARK 1.0V SO GPU PCIE power
VDDR3 3.3V SO GPU 1/0 and DAC power
AC Mode
Power States SLP_S3# SLP_LAN# | +V*ALWAYS | +V*SUS \/*RUN CLK
SO (FulT on) HIGH ON ON N ON
S3 (Suspend to RAM) | |ow ol EF. l
S4 (Suspend to Disk) | | ow ol EF| '
S5 (Soft Off) Low oN o FF -4 u
Battery Mode
Power States SLP_S3# SLP_S4# SLP_S5# SLP_LAN# | +V*AlWAYS | +V*SUS +V*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)| |ow Low HIGH HIGH ON OFF OFF OFF
S5 (Soft Off) Low Low Low HIGH ON OFF OFF OFF
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FDI

Westmere (formerly Nehalem-C) is the name given to
the 32 nm die shrink of Nehalem.

Brand Name Model (list) L3 Cache size Thermal Design Power

Intel Core i3 |i3-3uxh 3IMB I
Eduxtd 3 MB 35w
ARRANDALE PROCESSOR (CLK,MISC,JTAG) Intel Core i5
i8-8 3IMB I W
10 mils trace wide i7-BxxlUM 4 MB 18 W
20 mils trace space
500 mils trace length Intel Core i7 |i7-GuxLM |4 MB 259
U31A
e ICONP! PEG COMP_R409 49.9R190402 i7-Bxxhd 4 MB I W
PEG_ICOMPO
DMI_TXNO, DMI_RX#{0] PEG_RCOMPO R411 h . il be simil h . ies b
DMI_TXN1. DMI_RX#{1] PEG_RBIAS - -
DML_TXNL DRt . NG RXNISO] 11 The Core i3-3xx will be similar to the Core i5-4xx series but
f K35  NB RXN . .
DMLTXNG, DOMIRX#3] P o) Fras—e running at lower clock speeds and without Turbo Boost
- a3z NB RXN
DMI_TXPO, DMI_RX[0] PEG_RXH[] R
Ree B b e
E Y
X X
DMI_TXP3; DMIZRX(3] 3 PEC RS T —
Y
GR—y 7% . [Das NBRXNSE
DMI_RXNO: DMITX#[0] PEG_RXHT] HE Rxne -
R e— R e — (= B i
’ 4 1
7 [ R [D2 NBRXNS
DMI_RXN3: DMITXH(3] PEG_RX#[10] N RN Arund
PEG_R#(11] [-B32— B ——
ST [ - [B2a NBRXN2
DMI_RXP1 DMITX(1] PEG_RX#(13 HE Rxne 2O Lasl roed Lz
- ~ NE RXP CHNB_RXP[150] 11 / Threads 2/4 24 2/4 2/a 2/4 2/4 274
{35 NB RXF
E: e - | E35 _ NB RXF
FDLTXNO D21 | FOLTXH0l PEG_RXI3] " 533 NB RXP EX N coccvi: 10ssVHz  1066MHz | S00MHz  800MHz | 1086MHz  1066MHz
FDI_TXNL FDLTXH1] PEG_RX[4] T
FDI_TXN2 D191 £p rxifz] PEG_Rx(s] [-E34— 0 EE - 3mB 4m8 ame 4uB amB ame
FDI_TXN3 D181 £piTxe(3] PEG_RX[6 N
£10 ] FoITxie I ! £33 NB RXP
Foras FDI_TX#[5] O PEG_RX]8} NE X S00MHz S00MHz 500MHz | 166MHz  166MHz | 266MHz  266MHz
FDI_TXNG QQ—————FE21] ' s i RA
o | P - — o T Tntel® Turbo Boost Technology 766MHz 76EMHz 766MHz | SooMH:  S0OMHz | SesMHz  SeeMH:z
- 3T [ ] W Max Gix Render (MHz)
-  Cao NB RXP:
N Fi % PEG_RX[12] HE X2 Intel® Hyper-threading /VT/TXT/Intel® vPro Yes Yes Yes Ves Yes Yes ves
FDI_TXPO FDI_TX[0] PEG_RX[13] [[A28—BXE2
fA0 NBRXPO
FoiTxes cs | For) i P Grx_RXNISO] 11
- | Las N8 TxN
FDI_TXP4 6221 FoiTx(a) N PEG_TXH(0) R & i
FDI_TXPS FOLTX(S] 1 PEG_TX#[1] [F435—NE-
E20 M33 NB_TXN13 C259 0.1U10X0402
FOI TXPo ForTe] 4 pEG T — S ot
FDI_TXP7 619 { 5 (7] PEG Tx¢#([3] |430. TXN12 €246 410.1U10X0402
= [\ 7 X%) ] a1 NB TXNI1C263 10.1U10X0402
+ 0 PEG TXVl4] gy N6 TXN10 G241 |10.1U10x0402
FSYNCO FDI_FSYNC[0] i PEG_TX¢(5 NG Soas
FSYNCL FDI_FSYNC[1] v PEG_TX#(6] 424 —FE SN —eaas 101
fa31  NB T
7 N s
FOIINT >———————C17 ey T & (8 'Ig:
0
Lsvneo ;;:.1% Fo1 LsvCio] 0 [ Thread 0 | Thread 1 Thread 0 | Thread 1
LSYNC1 FDI_LSYNC[1]
\s P15 Co0s 1+ 0AUIONOMR o > GFX_RXP[150] 11 Core 0 State Core 1 State
PEG_TX(0] [L34—NB TXP15C244 0.1 2
PEC TXI0) "aq b TXP14 C258 |10.1U10X0402 RXP14
PEC TX[1] "3z b TXP13 C260 |10.1U10X0402 FX RXP13
PEC TX[2I 1M 30 b TXP1 C245 {0.1U10X0402 FX_RXP12
PEC TX(3] "yjar e TXP1L Cz62 E 10X0402 FX RXPLL
PEC TXM4] "ka1 b TXP10.C242 40.1U10X0402 EX_RXP10
PEC XI5l "pg B TXPO_C240 {10.1U10X0402 FX_RXPS
PECTX(6] "1 b TXPe C257 10.1U10X0402 RXPE
PEC TXI71 [yoq b Txp7 Gass |0 1U0x0d02 RXP7
vEG’Tx{g Gan___NB TXP6_C250 E 10X0402 RXP6
= Goa N TXP5_Co71 |10.1U10X0402 RXP5
PES TXII0] "5 Ns b4 _cags {0.1U10x0400 RXpa Processor Package State
PEC. TXI1 a7 N TxP3 98 {[01u10X0a02 RXP3
PEC TXI12] 775 Ns b2 Gs06 {F0.1U10x0400 RXP2
PEC T3l Fepy N TxPL Csos E 10X0402 RXPL
- TXI41 " o5 N8 TXP0_C510_{10.1U10X0402 RXPO
PEG_TX[15] L
N12.9880010-006 nation of Thread Power States at the Core Level
PGA989
IC,AUB_CFD_rPGA,ROP9 Processor Core Thread 1
C-State co c1 c3 c6
co co co co co
o
° c1 co c1t c1t c1t
B
@
E c3 co c1 c3 c3
=
c6 co c1t 3 c6
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ugic
SA_ck[oj4-248
sa_ckuo R Ll—m8 ——
sackep fR—m8Mm ————————
SA_DQI0]
SATDQI1]
SATDQl2] .
SATDQI3] SA_CK(1]
SA_DQ[4] sa_ckap B
SA_DQI5] sackep) fRA—
A_DQ[6]
SATDQI7]
SATDQIE]
SA_DQIg] SA_CSH[0] DAE%;;
SA_DO[10) sacsupAEB—on—
SATDQILL
SATDQ[12)
SATDQ[13]
SA_DO[14 SA_ODT(0] ADB—;;
SA_DQ[15 saoprpy (AR
SATDQ[16)
SATDQ[L7]
SATDQ[18)
SATDQ[1)
SATDQI20)
SATDQI21] o
SATDQ[22) sA_pwio] B
SATDQI23 sa_om) 2
SATDQ[24] sA_Duiz] [
SATDQ[2S) SA Du3] (M2
SATDQ[26) SA_DMja] [-AGE
SATDQ[27] SA_Ds] [-AMZ
SATDQ[28) SA_Dus] [-ANL
SATDQ[29) SAZDM[7]
SATDQI30)
SATDQI3
SATDQ[32)
SATDQI33]
SA_DO[34 <C SA_DQSH0] ‘F";’
SATDQI3S) SA_DEsH) PER
SATDQI36) > SA DQs#2] Pl
SATDQI37] o SA_Ds#(3] P
SATDQI38) o SA DS PAKZ
SATDQ[39) = SA_DQSH(s] PAKL
SAZDQI40) b SA D8] PAELL
SATDQI41 SA_DQSH{7
SA_DQ[42) =
SATDQI43
SA_DQ[44] =
SA_DQ[45] w ca A
SAZDQI46) - A Dos(o] -8 4
SATDQI47] ) sA Dos [E2 4
SATDQI48) > SA DQs[2] [ 4
SATDQI49) n A DQs(3] (M 4
SAZDQIS0) SA DQs(a] [-AHE o
SATDQI5L o SA_DQs[s] [-AK10 4
SATDQI52) SA DQs[6] [-AML 4
SA_DQ[53) [=} SA_DQS[7]
SA_DQ[54] a
SATDQI5S)
SATDQI56)
SATDQIST] N N
SATDQI58) sA_majo] [ 4
SATDQI50) SATMA[L 4
SAZDQI60) SA Maf2] [-AA8 o
SATDQI6 SA MA[3] A2 4
SATDQI62) sA Ml [P 4
SATDQI63] SA MA[s] |4 4
SA A A8 4
sa w7 HIL
SA mAle] [
sA_BS[0] SA magg] |6 e
sAes[1] sA_maqL0] [-A) o
saes(2] SA ma 2 o
samanz] - S
SA MAL3] A o
sa w2 h
SA_CAS# SA_MA[15]
SATRAS#
SATWEH

[C,AUB_CFD_IPGA,ROPS

ARRANDALE PROCESSOR (DDR3)

M_CLK_DDRO 9
M_CLK_DDR#0 9
M_CKED 9

M_CLK_DDR1 9
M_CLK_DDR#1 9
M_CKEL 9

M_Cs#0 9
M_Cs#1 9
M_oDT0 9
M_0DT1 9

KCOM_A_DM[7:0] 9
K> M_A_DQsH[T:0] 9
K>M_A_DQS[7:0] 9

COM_A_A15:0] 9

A
A
A:
A
A
A
A
A
R
A

([

l (e

[C.AUB_CFD_IPGA,ROPS

310
sB_ckjoj4 A M_CLK_DDR2 10
sB_CKufoPYE—————————— 5 M CLK DDR#2 10
SB_DQI0] sB_Ckefo] fM3——— 10
SBDQI1]
SBDQl2]
SBDQI3] SB_CK(1] M_CLK_DDR3 10
4 sB_oqi] sB_CK#jPB—————————— 5 M CLK_DDR¥3 10
8- sB_0qis] seckep) P2 ¢ 10
SBDQI6]
SBDQI7]
SBDQIE]
3352 s Tpdle]
12— E2 SBDQuo RSl e—
sepais sBCsH1] M_Cs#3 10
SB_DQI13)
014 3 |
SBDQ[14]
9G4 Sepos SB_oDT(0] A‘"Jigg M_0DT2 10
e R seopTy] [ARL————————————— S wopTs 10
2 —G21 s oon7
o —— )
30— se-bous
o SB_DQI20] o4 p=—(>>M_B_DM[7:0] 10
o —a T s8_owio] (24
o — ) SBDM[1]
92 11 gppoj23) SB_DM[2] [FH2
e D s om(3] (KL
o RS S8_Duia) Ak
226 131 Seoops S8_DMs] [-AL2
2T M1t S5 o7 S8_Dwis] [-484
o ) SEDM[7]
928 K4t Se o9
230 M4t S5 D00
23 N5 Se oL
232 —AF3 | Sp D2
2o B ods o oo b s f—ome o0ua 0
0% i | 3PS 2 BSe) Bea osi /|
236 —AG4 S5 D36 S8 DQSH2] Pl e ]
23T —AG3 | S5 D7 SB_Ds#(3] PLd 05
238 Al S5 b8 [2s) SB_DQSH{a] PAL2 o5
239 —AH4| S5 D39 SB_DQs#(s] PALL s
SBLDQI40) | SB_DQs#(6] PARS oS
SBLDQI41 SB_DQSH{7 OSHT__/
SB.DQI42)
SBDQI43 E
SBLDQI44]
SB_DQ[45) [=]
SB_DQ[46 =
SB_DQI47] g s K>M_B_DQS[7:0] 10
SB.DQI48) S8_DQS[0)
G421 se"0gl40 s8_pospy [E2
0ol ane | 50000 ] S5-bqsis [
222 —ANa] S5 pofs2 E SB DOs(4] [-AG2
o SB_DQSIs)
954 AT5 | Sppojsal 0 SB_DQS[] [AES
B2 —ATa S5 DQ[ss) 5‘., S8 DOSI7] [2R
926 ANZ | S5pq[ss
g: ] o
_Dd8|
e ] Alsofo
e ] s8_MAle) 4
MER 5 A
VAR
o AR it o
s8_maja) |81 4
C—w ) s8_mafs] [ 4
sB_es(1] s8_male] [ B2 4
sB_es(z] S8_maf7] [-BS 4
s8_male] B4 4
SBMALI " agg AID
SB_CAS# sB_maq0] A% o
SBRAS# sB_ma B2 o
SBWEH sB_man2] B3 S
s
SBMA(1s] [ Aot




Ra23
260402 10KR1%0402

RIST

/17

1.5v

B55133

SM_DRAMRST#|

Processor

RS €
(GPID driven by PCH)

power is restored.

03/25 Change C537 from
C11-4732012-W08 to
C11-4732412-W08 for SMT cost down

RESET#

SO-DIMMO1

RESET#

SO-DIMM1

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

03/25 Change C431 from C11-1067314-T34

to C11-1067014-T04 for SMT cost down

318
20R190402 Ra14 comps aT23 |
conrs BCLK [-ALE e RS 00 - BCLK_CPU 26
20R190402 Ra12 compz 124 | Coupa =] s Fats BCLK CPU N R RIS4 A
-
| 49.9R1%0402 R187 comP1 616 | compr a Q souk e TBING TPINC3B (TPINGST
BCLK_ITP# bL
49.9R1%0402 Ra0g COMPO ! PINC38
| sz o\ R cowo  smafcop a5 e sokeeen T am
PEG_CLK K e R Rz O BCLK EXP 22
[-R16~ RIZ_go— 4
TP TG P80 , et e 3
SKTOCC | 18 CKOPR Riz
DPLL_REF_SSCLK |4l TR Oer R B CLK_DP 22
TPas H_CATERR# (&) DPLL_REF_SSCLK# LK DP# 2
O—HCATERRE __ akiad] carermy i
I T4
6 CPUDRAMRST#
26 HPECH & RISS H_PECI ISO 115 | gy T SM_DRAMRST# CEUBRAMESD
oo = SM_RCOMP_0_100R1%0402 R207
SM_RoouPlo) S RCOMP 1 24 SR106002 Ro08 Rats
= A (& SV_RCOMP _2_130R1%0402 R204 10KR1]
H_PROCHOT# 26, b= SM_RCOMP(2]
12/21 PROCHOT# PM_EXTTS#[0)
mnMmomo PM_EXT_Ts#[0] PANL M EXTTSHTT
@ on PM_EXT Ts#(1] PABLS
TRING TPa3 TP39 Koz aKRI0e02
PROY# ;
4 pap27__ XDP FREQH €L
PREQ# — = =
ANZB  XDP TCLK
; TCK
H CPURSTH AB26 s P28 XDP TNS
RESET_0BSY Ee) e L Xor TR
. =
23 H_PM_SYNC RS oo H PU_SYNG R L5 pm_syne % o o [FALZS_JOF TDLE
o0 D0 | TPNC TPer_~rPad
. RIa8 SYS AGENT PWRO| VCCPWRGOOD 1 = oM Aosa—TPINC Tres 81;45
10" trace length S| 3 XDP_DBRESET#
JAN25 __XDP DBRESET#
DBR
26 H_CPUPWRGD RUZ VCCPWRGOOD 0 VCCPWRGOOD_0 = o
> BPM(0]
23 PM_DRAM_PWRGD) R oo VODPWRGOOD R_AKIS{ 5_pRAMPWROK @ |<£ BPM(1]
m BPM(2]
BPMH(3]
M VITPWRGD _ amis |
H VITPWRGD VTTPWRGOOD % i BPM#[4]
BPM(S]
BPM[5]
TR36 TRING TPd9 TAPPWRGOOD 3 BPM(T]
25 BUF_PTL RST# e — L4d RsTINg
R190
750R1960402 IC.AUB_CFD_tPGA,ROPY
+1_5VRUN_PWGD# 38
s - 03/25 Change C335 to
+avsUs C11-1043062-W08 for
+1_5VDIMM SMT cost down +1 SVRUN
+1_5VRUN +3VSUS
c335
R235
03/26 Change R428 Footprint from 1KR0402 ()35 208 R209
0R0402 to NC_0402_6 for cost down NBSS138_SOTZ8 R 10KR0402 u
S 96040
9,10 DDR3_DRAMRST# o ¢-CEUDRAMBST: : T oot R197 1.5KR1%0402
q
| oo mum] oo M YAY
26 DRAMRST_CNTRL_PCH 3 g 100KRO402 Ro11 S0
32 DRAMRST CNTRL_EC ) X_ORO40: R430 | 2KR1%0402 ™
| = = =

RIS6 o o
-6

Ra419
X_12.4KR1960402

| 49.9R1%0402 R198 H CATERR#

=
o7

X_68R04G2 RA404 H_CPURST#

HVTT

é,S, DIMMO_L © BT CN: I RV S—
TS# DIMML L 10 X_8P4R-51R1%0402-RH
XDP_TCLK R157 X_51R1%040:

XDP_TRST# _ RA06 51R1%0402

+3VRUN

XDP_DBRESET#

R407 "IKRI%0402

RA36
23,32 EC_ALLSYSPG] H_VTTPWRGD

Arrandale Reference Clocks

Reference Input Clocks Input Frequency Associated PLL
BCLK/BCLKZ 133 MHz Processer/Memory/Graphics
PEG_CLK/PEG_CLK# 100 MHz PCI Express/DMI/Intel@ FDI
DPLL_REF_SSCLK/DPLL_REF_SSCLK# 120 MHz Embedded DisplayPort (eDP)

signal Name Description Direction/Buffer

Type

VCCPWRGOOD_0
VCCPWRGOOD_1

VCCPWRGOOD_0 and VCCPWRGOOD_1
(Power Good) Processor Input: The
processor requires these signals to be a
clean indication that:

-VEC, VECPLL, and VT supplies are stable
and within their specifications

-BCLK is stable and has been running for 2
minimum number of cycles.

Both signals must then transition
monotonically to a high state.
VCCPWRGOOD_0 and VCCPWRGOOD_1 can
be driven inactive at any time, but 5CLK and
power must again be stable before a
subsequent rising edge of these signals.
VCCPWRGOOD_0 and VCCPWRGOOD_L
should be tied together and connected to the
PROCPWRGD output signal of the PCH.

I
Asynchronous CMOS

Frequency and Voltage Ordering

RA37
1KR1%0402

2KR1%0402 j
I+v1.|_cpjuq

Processar

SM_DRAMPWROK
1.5k0 +V1.1S1.5S_PWRGD
(o0)
F4RHC1GOB
PCH
7500

!
|/ Temperature
Tk
f Frequency
VIDfyuy
R —
VIDf,"TTm T VD
PROCHOT#
Time —

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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ARRANDALE =
SV=48A
LV=35A
ULV=27A

PROCESSOR CORE POWER

IMON

VID Estimated

Uncore

Calculated
Power

Turbo
State

Control
Power

Increasingly accurate IMON = more turbo benefi
A

ARRANDALE PROCESSOR (POWER)

—

+VCC_CORE

©268 12x22u
e ARRANDALE - C22u6.3X50805RH| 5510
ARRAND PROCESSOR CORE POWER ST
Lv=TBD
+VCC_CORE ULV=TBD 7x22u HVTT
8x 10u T
G: H14 T Cc264 F C265
G Voo, Mite] C22u6.3X50805-RHC22u6,3X50805-RH.
Ga3 -2 Cann L
Gaz | V&3 vITo 3 - cs32 - c297 = 309 = c299 = c302 = cais = c529 = c294 = cale
Gal vecea VITO_4 214 (C10u6.3X5080: (C10u6.3X5080: (C10u6.3X5080: (C10u6.3X5080: (C10u6.3X5080: (C10u6.3X5080: (C10u6.3X5080: X_C10u6.3X5080%_C10u6.3X50805
G2l vccs vrTo 5 (-
G301 vcce vrTo 6 (-lid
629 yccr vrTo 7 (-4
G281 ycce vrTo g (-H12
G221 vcco vrTo 9 (-G14
£35 | VeoT) e Fer T ca2 T
34 | VeoTs Vho-s [Fen close to cpu socket C10u6.3X5080§  C22u6.3X50805-RH
£33 S =T l
vecis VITO 13
E32 {\cc1a vTT0 14 [FE12 AVTT " . .
31| Vecie ho-a e Note: When voltage selection is not required and the
£30 | VooTe MRS T 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
E28 1 CC1g vTT0_18 [-EL
[ S—T o VT viTo 19 (Rl —— 4 = = =
;"2 VCC20 @ VTT0 20 g: b d 23135: T CSZB;; T 05336
vceal w VITO 21 [ = = cs25 3
| — T N = VITO 22 T b T
naa | yoe2? IS V10 58 |-C14. C10u63X50805  C10u6.3X5080§ ~C10u6.3X5080§ C10u6.3X5080§  C10u6.3X50805
D32 { \ccos o VTTO 24 [-CL
D3t -
03 veezs - vTT0 25 612
0301 vcca = VITO 26 —— e
0291 vccar S viTo g7 (Bl | !
0281 vccag VIO 28 [-B12 | |
0221 vccae > VALY ery
026 ycc3n =1 VITo 30 [-AL | |
G351 vecar - VITO 31 412 | |
Caa | VeSa? VviTo_s2 T | T c266 T ca7 T csis T csi6 F cs12 T csa |
caz | V32 ! C226. 6 6 6 6 |
[ ———rr R
€01 yccag VTTo 33 [-AE1L T | |
| — N VTTO 34 4
Caa | V3T ° V103 [raci T cs0 T o531 | |
C 810
C21-| vecas ] VTTO 36 | | |
261 vccao c ALK Erry
2] vecar o VTT0 38 A0 | |
veca VITO 39 4 4
;q Vecs ] VTTO 40 Lm TT | Ld csnﬁ Ed czmﬁ czasﬁ |
vccaa m VTT0 41 12 | |
| ———ver R VTTO_42
30 1 \cCag o VTT0 43 [-I6 | 9/8 |
 —vr N 5 VTTO 44 . |
vecas s
2] ccas o4
T s Processor Uncore 1/0 Buffer Supply DC Voltage and Current Specifications
4
vCcs2 - .
3| Veces Symbol Parameter Min Typ Max Unit
v | vecee Virr Voltage for the memory contraller and v
01 veess shared cache defined at the 0.9975 1.05 | 1.1025
a | VCC57 metherbeard Vit pinfield via
VCCss
1 26| VeCs Voltage for the memory controller and v
) ST Py AN > psit w0 ™ shared cache defined across 0.9765 1.05 | 1.1235
341 vocez m VTT_SENSE and VSS_SENSE_VTT
vCcs3
32| veces 0 Vpog(DC+AC) Processor 1/0 supply voltage for DOR3 | 1.425 1.5 1.575 v
1 A | vecss (DC + AC specification)
-~ V29|
A vocor o Q . VeerL PLL supply voltage (DC + AC 1.710 1.8 1.890 v
veces = specification)
| e—r NS (s Th Vi PV DPRST PYR R 46 VID6 u 1 Max C t for Vor Rail N a
p Gaa | VECTL 2 |PRoc-oPRsLPVR [AMAMELDERSLER R R g0 pm_oPRSLPVR 40 CCMAX_VTT lax Current for Vyr Rail
s VESrs S
uz2 | VEETS v 18
U311 yccrs VTT_SELECT [F&18% Direction/Buffer ULy 16
U3t veers - 2009/06/23 Can be floating if VTT is fixed Signal Name Description Type 16
veerr i
1281 ycc7a by Intel checklist 1.6 VID[6:0] (Voltage ID) Pins: Uszd to T [ —r - 3 A
Loe ] VecTe support automatic selection of power supply CEMAX_WDDQ oog
VCeeo Itages (VCC). These are CMOS signals B
R35 +VCC_CORE veltag ] I BGA Only. 0.. A
rorm M that are diiven by the procsssor: COMAX VDD, ¢ ki
B33 yocss Iccmax_wrro_opr | BGA Only 2.6 A
vccsa ISENSE [FAMIE——————————MVP_IMON 40 €$C[2:0]/VID[5:3] - Current Sense
B3\ Ccgs nggl%mz Canfiguration bits, for ISENSE gain setting. Tecmax_veep Max Current for Veeey Rail - 1.35 A
VCC86 See I-MVP6.5 Mobile Processor and Mobile -
R291 vecar . araa Chipset Voltage Regulator Specification for Tecroc vt Thermal Design Current A
Ro7 | VCCE8 w VCC_SENSE [, VCCSENSE 40 more information, This value is latched on (TDC) for Vo Rail
26 | VS50 = VSS_SENSE VSSSENSE 40 the rising edge of VTTPWRGOOD. sV
 — 5 N oo m i
| — N ] VT SENSE AL T RVTT_SENSE 39 MSID[2:0]/VID[2:0]- Market S t
w z —= 2 : egmen
B33 veess @ VsS_SENSE_VTT Aﬁwémmw vIDge] Identification is used to indicate the uv 8
par | VS ] = VID[5:3]/C5C[2:0] maximum platform capabilit o 16
B30 ycces @ A VID[2:01/MSIDl2:0] A processor will only boot if the cres Tecave_voog Average Current for Vgpq Rail during - 0.33 A
Veces 1 pins are strapped to the Standb
28 | yccod appropriate setting (or higher) on the (Standby) ¥
227 | Ccag platform (see "Market Seament Selection
PR107 p & -
261 yccioo Truth Table for MSID[2:0]" en page 92 for
—_ X_0R0402 MSID encodings). MSID is used to help
IMVP_IMON protect the platform by preventing a higher
power processor from booting in a platform
designed for lower power processors, Refer :
PR108 to the appropriate platform design guide for Arrandale Processor Core (VCC) Active and ldle Mode DC Voltage and Current
X_OR0402 implementation details. MSID[2:0] are Symbol - " . " . T - it
;i ymbo arameter egmeni in v ax ni
C.AUB_CFD_TPGA RGPS latched on the rising adgeﬂnl VTTPWRGOOD.
= NOTE: VID[5:3] and VID[2:0] are bi- "
- directional. As an input, they are CSC[2:0] Tocmax Maximum Procssser sV 48 A
and MSID[2:0] respectively. Core Icc w 35
uwv 27
Tec_toc Thermal Design Ioc sv 32 A
. . w 22
Table 17. IA 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, Icc_CORE-MAX Lnx CPU Gain Setting | Equivalent Gain — lec tm Iecat LFM sV & A
aximum CPU Core Current (IMON=900 mV Set on Platform [ma] MsID[2] | MSID[1] | MSID[0] Description®2 v 12
mi Via CSC Lines uLy 8
[A] 0 0 0 Reserved
Ios Icc at C6 Idle-state EN 0.3 A
Feature disabled 000 o 0 ! Reserved v 0.3
uwv 0.3
Tee._cone rx 20 A z0 001 45.0 0 : o Reserved
0 1 1 Reserved
20A< Tec_conemax S30 A 30 o010 30.0
1 0 0 arrandale Standard Voltage (SV) 35W Supported
30A< 1, wax S40 A 40 o011 22.5
o com 1 0 1 Reserved
40A< Tec_cone max <50 A 50 100 18.0
1 1 0 Reserved
sy MICRO-STAR INT'L CO.,LTD.
50A< Tec_cone max S60 A 60 101 15.0 T 1 1 Reserved = = - -
B0A< Lec_conemax 70 A 70 110 2.9 PROCESSOR POWER
70A< Tec_cone max S0 A 90 111 10.0 Document Number

MS-16G1




ARRANDALE : ARRANDALE PROCESSOR (GRAPHICS POWER)
SV=15A
Lv=TBD
+VCC_GEXCORE ULV=TBD 224 2x22u
1=14A 2x10u U31G
121
VAXGL
&
T X Co2u6.3x50805-RH | X C22u6.3X50805-RH | X C22u6.3X50805-RH | X C22u6.3X50805-RH | C2u. T S T Cious.axsosos ] Cious.axsdos VAXG3 zz)"uz} VSSAXG_SENSE AT VSS_AXG_SENSE 41
R:
VAXGS o=
R19 h3
VAXGE
R18
VAXG7
R16-1 vaxcs GFX_VID[0] Lj‘ GFXVR_VID_0 41 N
B2 vaxae » GFX_ViD[1] A% GFXVR_VID_1 41
213 vaxcio a GFX_ViD[2] [ARZ2Z GFXVR_VID_2 41
218 vaxcit - GFX_VID[3] P23 GFXVR_VID_3 41
VAXG12 > GFX_ViD[4] [-AM23 GFXVR_VID_4 41
s VACT o o ChViols [-ana PRV S 41 )
mg VAXG15 ::2 O - I 03/26 Change R410 Footprint from
VAXG16 - 0R0402 to NC_0402_6 for cost down
w21 he] & —0402.
VAXGL7 T X_VR_EN GFXVR_EN
t—AMIL | yaxGis z % GFX_DPRSLPVR GEXVR DPRSLPVR 1Y R410 BS GFXVRDPRSLPVR 41
VAXG19 ‘GFX_IMON GFXVR_IMON 41
I V2XC20 2 el— L —
VAXG2L [©) R
L19 yaxG22 ARRANDALE : 2x22u
ALLE | yaxG23 — 3A 5x 1u HgYRUN
L16
VAXG24
K21 Al
VAXG25 voDo1 [t .
K18 | VAXS2S (%] M & C333 L c3z2 L c331 L caz4 L caz9 L caza 31- caso =L cas6
K16 | \/axGos :‘ VDDQ4 (E:; C1ul6X-RH T C1ul6X-RH T C1ul6X-RH T C1ul6X-RH T C1ul6X-RH I C22u6. C22u6. T (C330u2.5pSO-1 |
i WA Z|  Vooos|4m
p——ALB S \axGa1 o vDDQ7 [-AB4
MU vaxGaz > voDes [-XL
i e G | —
HI8 | | AxG35 H vpDQ11 4
g L——AHI16 1 yaxGas - voDQ12 [FI—o
e
o) voDQ1s [T
VDDO15
124 n‘ g VDDQ17 AL*‘HI
T n 5 vDODO18
= cosa T o2 E%H =4 a 03/25 Change C308.C322 from C11-1067313-T04
§-CZ2UBIXSOANSRY G226 3X50B05-R to C11-1067014-T04 for SMT cost down
VTT0_59
VTTO 60 *?T .
VITO 61 —
7T Vo6 e T
E? c308 c3z2
0805 HVTT
> X
VITL 63
- - - o e al vmepa
VIT1Z49 VITL 65
T c311 T cs27 T c285 VITIT50 g - VITL 66 H21
C22u6. C22u6. C22u6.3X5(B05-RH VTT1 51 o VTT1 67 |HH2Q
. -7 [hta
S| e v I I
G: VTT1 54 o c310 C295
(; 2 VTT1 55 = . CZZIA643X508£~RH (C22u6.3X50805-RH
¢ E26 |
25
ARRANDALE : 1x22u “
0.6A 2x1u
1x22u
Symb i 1.35A
ymbol Parameter Min Typ Max Unit 1x4.7u
Iecmax_vaxa | Max Current for Integrated - A
Graphics Rail
sV 22
Ly 15
uLy 12
Iectoc_waxg | Thermal Design Current - A
(TDC) for Integrated Graphics Rail
sV 12
Ly 7
uLy 6 N
‘ Symbol Parameter | Min Typ | Max ‘ Unit |
‘ Vaxe Graphics core voltage | See Figure 15 ‘ |
Vaxe/ Iaxc Static and Ripple Voltage Regulation
Vaxs [V]
2t package VAXG_SENSE, and VSSAXG_SENSE pins L
izl Remote Sense requiec.
Vane_max=
Vaxe_nom+2.2%*GFX_VID
Vaxe_now = GFX_VID
Vaxe_mm=
Vas_won-LLars™ Tecmne_vm —
-2.2%*GFX_VID !
1
1
i
|
4
i
Vs Tolal tolerance window (GFX_DPRSLPVR de-asserted) |
O (5t point +LL tolerarcey AC (ripoi) I
for Standard and Enhanced Performance Frequency Modes | s
IIAXG [A]
0 I .
Teemn_vnxs
MICRO-STAR INT'L CO.,LTD.
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314
120 E34
vss1 vssel
T yss2 vssez [AE3L
[ ara |
vss3 Vsses
R281 vssa vssss [FAESL
R26-1 vsss Vssgs [FAES0
R241 vsss vssgs [FAEZL
R22 vss7 vssg7 [AE
R20-1 vssg vsses [FAE2L
RIZ vsso Vssgo [FAEX
VsS10 Vssoo [-AEE
p—ARI2 yss1y vssor -0
—AR% vssiz vssoz [-ACE
61 vss13 Vsso3 A
AR3 vssia Vssoa [FACZ
20 vssis Vssos [-AB3S
VSS16 VSS9
p—APL yss17 vsse7 [-AB3_g
P10 vssis Vsses (4B
P vssig vssgo [-ABL___g
Ab4 vss20 vssi00 [-AB30——¢
AP2 | vss21 VSS101
N3 vss22 vss102 [-4E
AL vss23 VS5103
22 vss24 Vss104 [-AB26 g
20 vss2s vssi0s [ABE
M vss2s VSS106
W22 vss27 vss107 (A ——
W21 vss2g VSS108
W25 vss29 Vss109 (X2~
201 vss30 vss110 [R5
ML vss31 vssii A
ML vss3 vssi12 A
U vssa3 vss113 Qa2
ME vss3e vssi1e QAL
M5 vss3s vss11s QA0
M2 vss3s vss116 [
vssa7 vss117
TETH i VSS VSsi1s [42t
23 vss3g vssi1g (42
L2014 vssao vss120 S
L7 vssar vssiz1 [
12 vssaz vss122 |8
L8 vssa3 vss123 L
Lo vssaa vssize 2
AL vssas vssi2s (158
K291 vssas VSS126
K21 vssar S e r—
K25 vssag Vvss128
K201 vssag vss129 (A
K12 vssso vss130 150
131 vsss1 VSs131
123 vsss2 vss132 128
1201 vsss3 vss133 121
2 vsssa vss134 12
41 vssss vss135 (18-
VSS56 VSS136
Al vsss7 VvSs137
151 vssss vss138 24—
VSS50 VSs139
M35 vsseo vss140 (35
1134 vsse1 vssiat [N
H32 1 vsse2 VvSs142
VSS63 VvSs143
HaL N3L
a1 vsses vss14s [(N3L
H30 vsses vss145 (N30
VSS66 vssias [
p—AH28 | ysse7 vss147
p—AH2L ysses vss14g N2
p——AH25 vssee vss149 N2
201 vss7o vssiso (Mo
1T vss71 vssisi [0
vss72 VSS152
p—AH yss73 vssi53 52
p—AHS vss7a vssis4 (L2
AH3 vss7s vssiss (L&
101 vss7e vss156 [
Vss77 vssis7 2+
p—AEL] vss78 vssisg K34
— A2 vssT9 vssisg (K32
VSSg0 VSS160
IC.AUB_CFD_tPGA,ROPY
Processor Core/Package State Support
State Description
co Active mede, processor executing code.
c1 AutoHALT state.
C1E AutoHALT state with lowest frequency and voltage operating point.
= 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.
6 Execution cores in this state save their architectural state befere
removing core voltage.
Integrated Memory Controller States
State Description
Power up CKE asserted. Active mode.
Pre-charge Power down CKE deasserted (not self-refresh) with all banks closed.
Active Power down CKE deasserted (not self-refresh) with minimum ene bank active.
Self-Refresh CKE deasserted using device self-refresh,
PCIe Link States
State Description
Lo Full on - Active transfer state.
Los First Active Power Management low power state — Low exit latency.
[E} Lowest Active Power Management - Longer exit latency.
L3 Lowest power state (power-off) — Longest exit latency.

ARRANDALE PROCESSOR (RESERVED)

311 31E
TRINC TPS3~  TP4S
RSVD32
. RSvDs2 TPING TP5203  TP46
vssi61
K8 vssiez »4B25 | psvp1
VSS163 L2514 Rsvp2 RSVD34
K2 vssie4 >aL201 Rsvp3 RSVD35 TRING TRigy  TRS7
VSS165 L2214 Rsvpa
1301 vssi66 AL RsvDs RSVD36 TRING TPify  TP38
121 vssi67 *AC Rsvpg RSVD_NCTF_37 [282x
S8 vssies ML pevp7
H3s vssiee L2814 Rsvps RSVD38 ﬁﬁ%é
L] vSSITo ot S e—a e Rovos9
Vvssi71 TPaL RSVD10
26 vssizz *G251 psvp11
24 vssi73 *E11] psvp12
2 vssiza *E3 Rsvp13 RSVD_NCTF_40 |28 TPING TP~ TPAT
VSS175 B30 Rsvp1a RSVD_NCTF 41 -AT2——TPINC TP5y
H15 vss176 -
HIZ vssi77 RSVD_NCTF_42 [-413x
i vssize RSVD_NCTF_43 [-ARLX
H8| vssir
Haf vssieo
221 vssis1
G341 vssis2 crco RSVD45
__CFGO___ amao |
G311 vssis3 TPa2 TpoNC TRIT cFa[o] RSVD46
20| vssisa Troa TeNC TR CFG[1] RSVDA7
821 vssiss <FaT CFG[2] RSVD48
__Cies |
G61 vssiss Creq L2 crops) RSVD49
53 vssie7 TP TpoNC 7B L3201 Croja] RSVD50
£301 vssiss Tret TENCTE CFGI5] RSVDS51
Vss189 CFGI6] RSVD52
£25 P22 TPING TP: e
£25 vssis0 The TENCTE M2 Crai7) RSVD53
£22-4 yssio1 Tre TENCTE K82 craie) RSVD_NCTF_54
F1g | VSS192 TP33 TPING TP o | CFGI9] [a] RSVD_NCTF_55
18- vssiss Tros TENCTE K281 cropo) w RSVD_NCTF_56
£35- vssisa Tre TENCTE 1281 croju) > RSVD_NCTF_57
E32| yssios vSsSs ey e Te 301 Craiia) x RSVDS8
VSS196 CFG[13]
F24 TP28 TPINC TP: 13: I}
£24 vssig7 Tres TENCTE 1321 cropa) »
Vss198 5 CFG(15] RSVD_TP_59
Fi5 P24 TRINC 130 L
Vss199 5 CFG(16] RSVD_TP_60
E13 P23 TPING K30 o
11| V35200 P43 TPING TP w16 | SECL7 S
-1 vssz01 RSVD_TP_86 RSVD62
81 vss202 RSVD63 X 0R0402
£5-1 vssz03 RSVD64
o2 vss204 vss_NCTFL [FAT% RSVDE5
V55205 vss_NCTF2 [FATLX
D301 vss206 VSS_NCTF3 fas Lomy *B181 psvp1s
26 vss207 " VSS_NCTF4 %2191 Rsypi6
VSS208 VSS_NCTF5
D81 vss200 5 VSS_NCTF6 [FBL—x fa LR RSVD17
281 vss210 e VSS_NCTF7 [FA38x RSVD18
C34 vss211 RSVD_TP_66 [245x
G321 vssz12 %8 psypig RSVD_TP_67 [-AA4x
C28 vss213 %19 RsvD20 RSVD_TP_68 [FBE—X
C281 vss21a RSVD_TP 60 203
C28  vsszis AL RsvD21 RSVD_TP_70 [202
C2 vss216 AR RsvD22 RSVD_TP_71 |-A82
€201 vss217 RSVD_TP_72 [2A1x
C12 vssais RSVD_TP_73 [FBE-X
Ll vss219 RSVD_TP_74 [FAGLX
B vsszz0 %L1 RsvD_NCTF_23 RSVD_TP_75 [FAE3X
B2 vss221 %—A3| RSVD_NCTF 24
vss222
B8 vss223 L RSVD_TP_76 [HA—x
SvD_TP 77 [FE—X
isvD_TP 78 [FN2—x
RSVD26 svD TP 79 [-AREX
RSVD27 svD_TP 80 [FADZX
iSvD_TP 81 [FA3-x
RSVD_NCTF_28| svp_TP 82 [FM2-X
RSVD_NgEF 29| SvD_TP 83 (35 .
| | o i Vo TP o | AESx  03/26 Change R402 Footprint from
3 vssaz RSVD_NCTF_30 RsvD TP 85 [-AD8X  QR0402 to NC_0402_6 for cost down
Vss233 RSVD_NCTF_31
vss 4
Vss (AP34) can be left NC
CAUE GO TFGARGRS is CRB implementation;
EDS/DG recommendation to GND
IC.AUB_CFD_tPGA,ROPY
crG0  _ _ _ _ _ _
BCT-Express Configuration Select |
NO_STUFF
crG0 | — !
R159 |
I'$ X aowrinosoz |
DMI States L — = — =
State Desc
Lo Full on - Active transfer state.
Los First Active Power Management low power state — Low exit latency.
[E} Lowest Active Power Management - Longer exit latency.
CcFG3
L3 Lowest power state (power-off) — Longest exit latency. CFG3 — PCi-Express Static Lane Reversa CFG[3] PCI Express* Static Lane
1 :Normal operation STUFF Numbering Reversal .
crea 0 “Lane Numbers Reversed RIs8 app:ll eﬂoatl:;zzsr:v;riglLanes.
520,14 >1, ... 3.01KR1%0402
0: Reversal
Integrated Graphics Controller States
State Description
- crea _ _ _ _ _ _
Do Full on, display active. CFG4 - Display Port Presence T il
NO_STUFF
D3 Celd Power-off. 1:Disabled; No Physical Display Port | = |
attached to Enbedded Display Port 1 ¢ Riss |
cFG4
0:Enabled; An external Display Port | [ XSOIKRI%0402
ice is connected to the Enbedded L )
oisplayPrt [ S=- = ===

Layout Note:
Location of all CFG str

1o be close to trace to m

ap re:
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2.5.4

Note:

SODIMM#A ‘

10,22,30,34 SMB_CLK_DIMM
10,22,30,34 SMB_DATA_DIMM

Figure 33.

M_A_A[15:0] )}
A A o8
o
2 T
A o5
4 8143
A a1 | 4
A o
A I
A £
W CR—
TAAI0 07|
AL AlO/AP
TAAIL g |
TAALZ g3l
A 5 AlZ/EC,t
TAAL g |
AL ot
TAAS 78|
LS
4 M A BSO 1081 8a0
4 M_ABSL BAL
4 M A BS2 91 Baz
4 M_CS#0 141 sop
4 M_Cs#1 1211 51
4 M_CH 1014 ko
4 M_CH 103 Cyop
4 MC 102 { iy
4 M_CH 1041 Ciiy
4 M_CKE 3 ckEo
4 M_CH
i MA sl A
4 MA 10 gasy
4 MA EEEN vt
X SAD DIMO. a7 | WE#
SAL B0 | 34
1
P A
SpA

4 M_ODTO
4 M_ODT1L
4" MZA_DMT:0]

4 M_A_DQSITOKCY

SAQ DIMO
SAL DIMO

4 M_ADQSHTE(Y

Ri27 Ri28

DDR3 VREFDQ Design Implementation

Intel is requesting that customers implement two methods (M1 and M3) to generate
and control the DDR3 SO-DIMM Reference voltage for Data/Strobe inputs (Veeepg) on
Arrandale- and Clarksfield-based platforms. For Arrandale, M1 should be used. For
Clarksfield only designs and common motherboard deslgns (which support both
Arrandale and Clarksfield processors), both M1 and M3 methods should be con-
currently implementad.

DDR3 Vgeppg recommendation outlined above in this document, Vegpea and Veeepg o0
50-DIMM cannot be tied together any more for Clarksfield only anéECDmmtm
motherboard designs in order to support M3 and M1/M3 co-existence.

Clarksfield DDR3 SO-DIMM VREF_DQ Design Requirements

Arrandalé
L Clarksfield
Processor
ChannelB Channel A
VREFDQ VREFDQ
Divider Divider
vDbDQ vbba

Pin1__ DIMMO
o 1ur 0.1uF ChannetA
.1u
[ Pint__DiMm1 |
Channets

SODIMM_S204
N13-2040060-L41

e M_A_DQI30] 4

>|>

12 +1_5VDIMM

16 R240
17 KR

22 R236
23 KR

28 +1_5VDIMM

32 R223
33 10KR(

35 R224
39 10KR(

o o o o e N o o o o o o o o N o o o e e N N e e e e e e

960402

960402

0402

0402

19 LM VREF DQ DIMMO_R

35 LM VREF cA DIMMO

+1_5VDIMM

7

%1 svoim N\
\

N13-2040060-L41

SOCKET7B
15 VDD VSS 44
2] Voo Vs s
51 vop vss |42
524 vop vss |5
51 oo vss |55
&8 vop vss [
2 vop vss [&L
244 Voo vss |65
234 oo vss
1004 op vss (——4
1054 oo vss [
1064 oo vss [
1 vop vss [H28
124 yop vss [Ha2
VoD vss
- ves a4
+3VRUN 1207 V2D ves [
VoD vss
VS Mas
199 | 'VDDSPD VSS 150
VSS 151
c3s56 = C366 NC1 ves [ass
T conoxoued, x 220835125 | \CL Vs M
%125 NCTEST vss [H6L
Vs e
5 TS# DIMO 1 EvENT# vss
5,10 DDR3_DRAMRST# RESET# VSS 16!
VSS 1
i vRer po vss [Hz8
€354 # C364 VREF_CA x:z 184
T couioxosod, cazsaxs VoS s
VSS VSS 189
i VSS VSS 190
R VREF CA D0 vss Ny err—
cio L c3a6 c34 vss vss 198
C680pS0X0402-RH x cxuuszxscws-l; C2.206[3X5 ves =
1a]Vss wecf MECL
8333 Change €346 to 10uF and stuff 5| V32 vecok MEC2
03/23 Change C347 to stuff 61 yss VTT 208
3L VSS vTT
03/24 Change C346.C347 to NC 2 1Vss "
04/08 Change C347 to stuff for SA debug E ves 200 208
04/30 Add CI60 for EMI sugesstion Lss |
DDRASODINM-204PS_BLACK-RH-3
SODIMM_S204 £

T c3a8 carr e C38
CLul6X-RH T Clul6X-RH, Clul6X-RH

= casL i c363
08(5 X C10u6.3X50805 X_C10u6.3X50805

-
! = oca | .'}: c3r3 % c = casL = cums = cae = cae
DDR3 SDRAM, 2GB, 667 (1333) MHz , TRANSCEND/TS256MSK64V3U \ Ca3002]: 3X508¢5 C10u6.3X508(5 C10u6.3X508¢5 C10u6.3X508G5 C10u6.3X508G5 C10U6.3:
\ =3 !
\ /
IDI[;DSpecllmalmn parameters Definition o REWOVE 2 3300
walues are for full operating range of voltage and Temperature] -
Parameter Symbol| Max | Unit - 6 x 1u (per SO-DIMM)
Operating One bank Active-Precharge current;
= 1CK{IDD), IRC = tRC(IDD), RAS = tRASmIn(IDD); CKEis HIGH, /CSis HIGH | \oon | 4000 | ma
between vaid commands; Address bus inputs are SWITCHING; Data bus inputs are
SWITCHING
g Cne bank Activeread-Precharge curen:
, CL = CL{IDD). AL = 0; ICK = tCK(IDD). 1RE€ = RC 10D R4S | oo | 4 aon | e
7IRA.‘:‘|mH1[IDD) #RCD = RCD(IDD); CKE is HIGH, /CS is HIGH between valid
commands: Address bus inputs are SWITCHING: Data pattem is same 3 IDD4W
Precharge power-down current,
Al banks ide; 10K = ICK(IDD): CKE is LOW; Other control and address businputs | IDD2P | 800 | mA
sre STABLE; Data bus inputs are FLOATING
Precharge quiet standby current,
Al banks ide: 10K = tCK(IDD); CKE is HIGH, /CS is HIGH; Cther control and oo2e | o0 | ma
acdress bus inputs are STABLE: Data bus inputs ars FLOATING
Precharge standby current;
Al banks ide; 10K = tCK(IDD]: CKE is HIGH, /CS is HIGH; Cther control and ooz | a0 | ma
acdress bus inputs are SWITCHING: Data bus inputs are SWITCHING
[Active power - down current,
Al banks open; tCK = tCK(IDD); CKE is LOW; Giher control and address bus inputs| IDD3P | 800 | mA
are STABLE; Data bus inputs are FLOATING
Active standby current,
All banks open: tCHK = tCK(IDD), tRAS = tRASmax(DD). tRF = tRP(DD): CKE is paen | 1000 | ma
KIGH, ICS is HIGH between valid commands. Other control and address bus inputs
are SWITCHING: Data bus inputs are SWITCHING
Operating burst read current;
All banks open, Continuous burst reads, IOUT = OmA: BL = 8, CL = CL{IDD), AL=0;
= 1CK(IDD), tRAS = tRASmax(IDD). 1RF = 1RP(IDD): CKE is HIGH, ICS is HIGH | IDD4R | 2120 | mA
between vaid commands; Address bus inputs are SWITCHING; Data pattern is
same 35 IDDGW
Operating burst write current;
All banks open, Connuous burst writes; BL =8, CL = CL(DD), AL = 0; tCK =
1CH(IDD). tRAS = tRASMax{IDD}, tRP = RE(DD); CKE is HIGH, /G5 is HIGH iDDaw | 2320 | maA
between vaid commands; Address bus inputs are SWITCHING; Data bus inputs are
SWITCHING IDD4R
Burst refresh current;
= {CK{IDD}; Refresh command at every IRFCIDD) interval; CKE is HIGH, 1815 | oo | ooy | 0
KIGH between vaid commands; Other control and address bus inputs are
SWITCHING: Data bus inputs are SWITCHING
Self refresh current;
CK and /CKat OV; CKE = 0.2V; Other control and address bus inputs are oos | 180 | ma
FLOATING; Data bus inputs are FLOATING
‘Gperating bank interleave read current;
All bank interleaving reads, IOUT = Omé; BL = 8, CL = CL{IDD), 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

+0_TSVRUN

c358
CLul6X-RH

3x10u
4 x 1u (per SO-DIMM)

N /




SODIMM#B

+3VRUN

R245

10KR0402
sAL DML
SAQ DIML

RI31

snssasssassasss

4 M_B_A[15:0]

SMB_CLK_DIMM
SMB_DATA_DIMM

M_0DT2
M_B_DM[7:0]

M_B_DQS[7:0]

M_B_DQSH7:0]

> >[5z [5 (2[5 [>]= [

S T
SAQ DML a7
SAL DIML 20

p((>> M_B_DQ[63:0] 4

+1_5VDIMM

R243
1KR1%0402

M VREF DQ DIMM1_R

R244.
1KR1%0402

+1_5VDIMM

R242
10KR0402

LM VREF CcA DIMML

R241
10KR0402

+1_5VDIMM

OCKETES
1 vop vss
VoD vss
—w v
221 vop vss
1 vop vss
21 vop vss
21 vop vss
41 vop vss
1291 voo vss
1001 oo vss
1051 oo vss
1061 oo vss
1 voo vss
12 yop vss
12 vop vss
+3VRUN 1237 VOO ves
caos 124 V20 ves
X_C2.206.3X5 Vee
1 199 \ppspp vss
4 vss
= can 2
_couroxosnz 2 | NG ves
5125 NCTesT vss
vss
981 events vss
RESET# vss
vss
M VREF DQ DjMM1 R VREF DO ves
s | JREE
£ cano cam VREFCA vss
1 coutoxoaoe T c22u8f3xs uss
—2{vss vss
W VREF CA DL ] VSs ves
f q
= cat6 cars 13| vss vss
[c10us axs0805-1 | Co.2u6385 14| VSS
vss MECL
vss
ff vss
vss
vss
vss
vss
lebug Vss
Vs
R 04P5 |
= SODIMM_S204_1

N13-2040080-L41

+1_5VDIMM

N e v =
C0.1u10X0407 C0.110X0402 | CO.1u10x0402 | CO.1u10X0402

, N
+1_5VDIM
e M

+0_75VRUN

cas2
CLul6X-RH

V-

ECS“O : I'(1379 C: C3¢
o atun xsua0s] Caoes x5 Coous

caat cass
0805] X C10u6.3X50805] X_C10u6.3X50805
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03/25 Change C99 from C11-2267334-A15 to

i X ‘1‘67” C11-2267014-M09 for SMT cost down
X u
1x 22 03/25 Change C109 from C11-106A334-5S02 to
X 22U C11-1067014-T04 for SMT cost down
2x0.1u
1z Near GPU VL
NB_RXN[15.0] e Under GPU
DRSOl g RXN(150] 3 PCIEXPRESS Pex 10voD H
NB RXP[L PEX_IOVDD
N RXPISO] 3 PEX_IOVDD [ Lwsr o Lo z O L3 g L7 g L2l
PExlovon |4 Ed §T 5 T TlET it T
GEX_RXNJ[15:0] PEX_IOVDD |4 £ g g S C4.7u6.3X5-1
—SRRXNIRO L GEx_ RXN[150] 3 g kS s s
FX_RXP[1 = 3 : g 4 4
=SRXRXBUSOL ¢ Grx RXP[15:0] 3 ' ' 9 2 £ £
PEX_IOVDDQ [ © 8 I8 I3 13}
PEX_IOVDDQ 4 L =
PE; Q [
o [
[
PEX_IOVDD
PErAovoR2 [ 2x1u,1x47u,1x10u,1x22u
_lovDDQ
PEX_IOVDDQ [} 2x0.1u
+3VRUN_N11P PEX_IOVDDQ
- - PEXIOVD0Q [ Near GPU v
25 PCIE_RST# Y——CI=RSTH  AMIB ] pey RsT N PEX_IOVDDQ [ Under GPU
R317 , J10KR0402 +3VRUN N11P PEX CLKREQ N \R1] | 5
PEX_CLKREQ_N PEX_IOVDDQ =
PEX_IOVDDQ [ Lwos o s z L1, z L Lol
FEx1ovbog |- Ed §T 5 T iT it T
idi fant PEX_IOVDDQ |4 < ] S g C4.7u6.3X5-1
01/13 Nvidia Recommend R354 isn't stuff PEX_IOVDDQ [} Ef S £ s
oY PEX_IOVDDO [4 El 3 ] < 2 b
Reference Schematic: PEX_IOVDDQ | 3 1 < ] £ £
R354 is 1% 1 PE Q j © g sl 3] 3]
Q
L
Reg 20010402 1 PEX_TSTCLK OUT PEX_IOVDDQ |4
PEX_TSTCLK_OUT_N PEX_IOVDDQ j
! PEX_IOVDD - -
Sr-REEe 18 pex_REFCLK PEXIovhog H 150mils 750mils  03/25 Change C95 from C11-106A334-S02 to
PEX_REFCLK_N PEX_IOVDDQ [} C11-1067014-T04 for SMT cost down
PEX_IOVDD
NB_RXPO 0.1U10X040: C98_GEX_TXPO L17 | ooy xo - < 1x1u 03/25 Change C121 from C11-2267334-A15 to
R D.1U10x04024) €105 o1 % 01 ML pEX TXON C11-2267014-M09 for SMT cost down
CTXO0_! 1x0.1u 1x47u
GEX_RXPO \P1] -
GEX RXNO aug | PEXRXO 120mA  *3VRUNNIIP
NB_RXP1 0.1U10X040: C106 GEX_TXP1 M1 G19 PEX QVDD 3V3 Under GPU Near GPU JINCA8 1 X_0805
NB RXNL 0.1U10X0402){ C114 GEX TXNL w16 | PEX-TXL PEX_SVDD_3V3 T
- PEXCTXI_N PEX_SVDD_3V3_NC ca T kes
GEX RXP1 i o &
GEX RXNL p1g | PEX-RXL o L £ g
Mo P o1uloxomozy, CLsGRX TXP2 018 | oo o wois |42 g g
NB_RXNZ 0.1U10X04023 €124 GEX_TXNZ w19 | e Ne1y [Aad 3 = 3 §=
i CTx2_| 3 3
e L § N [ E ¢
OF% Rfhd = PEX_RX2_N NC14 [RCS o=
- | AD6
NB RXP3 0.1U10X0402,,  C125 GEX_TXP3 TE! 3 et [Fare
NB_RXN3 0.1U10X040: €132 GEX_TXN3 M PEX TX3 N NC11 [HRGE
- {-A)s
NC10
GEX_RXP3 P: | AK15
5 m—— 8 L= ey
NB_RXP4 01U10X0402y, C133GFX TxP4
T — 7171 T S W B P | wer 47
GEX_RXP4 A | 32
PEX_RX4 NG
GEX RXN4 22 { pEX Rxa_N GPI024 j 4
NB_RXPS Luu:loxuzw%:F C143 GFX_TXP5 'E: 3 . nNes ™
NB_RXNS 0.1U10X040: = €148 GEX_TXNS K: PEX_TX5_N
GEX RXPS R
GEX_RXNS R28 | PEXRYS
NB _RXP6 0.1U10X040: C150 GEX_TXP6 L
NB_RXN6 0.1U10X04023 C155 GFX_TXN6 w2g | PEX-TXE
GFX_RXPG |
s — W A voos
CFS Rl PEX_RX6_N vDD33 [ -
NE_RXPT 01U10X0402y, CI58 GEX_TXP7 wizh | oo M 3 <
NB RXNZ 0.1U10X04023 C162 GFX_TXN7 w28 | FEXT vooss [ 2 g
e CTX7_ 3 g
GEX_RXP7 . 2
PEX_RX7
GEX RXNT e CH e
PEX_RX7_N 3 3
NE_RXPS 01U10X0402y, C163 GFX_TXP8 P! 3 I ©
NB_RXN8 0.1U10X040: - C170 GEX_TXN8 K: PEX_TXB_N
GEX RXPB R
GEX RXNS 2 | PEXRSE
NB_RXP9 0.1U10X040: C172 GEX_TXP9 L K
NB RXNO ulu:loxmo%‘ C175 GEX TXNO w2 | PEX-TXE Vop-ENeEe B } NP Vsense 59
T [
GEX RXPY P [
PEX_RX9
GEX_RXNS NZ8 ] PEXRXO_N GND_SENSE2 |-
NB_RXP10 0.1U10X040: C176 GFX_TXN10 M PEX_TX10 GND_SENSEL
NB_RXN10 0.1U10X040: C182 GFX_TXP10 M PEX_TX10_N e 1x1u
GEX RXP10 AL
PEX_RX10
GEX RXNIO e28 | PEX RX10 N bR 120mA 1w
NB_RXP11 0.1U10X040: C183 GFX_TXP11 L 1 x 100nH o
NB RXNAL 0.1U10X0402§}C184 GFX TXNIT wof | PEX-TXL
e R CTXLL T Near GPU
GEX RXP11 o 3 p— PEx PLLVDD |-AGLL_ PEX PLLVOD L3
GEX_RXN11 R PEX_RX11_N < e 0.1u300mA
NB RXP12 0.1U10X0402y,  C185 GEX_TXP12 K28 | o 1y z o 2]
NB RXN12 0.1U10X0402§}C186 GFx Tx12 w28 | PEXTS T o7
GEX RXP12 P 3 3
PEX_RX12 £ 3
GFX RXN1Z A ,
PEX_RX12_N E
NB_RXP13 0.1U10X040: C187 GFX_TXP13 M a
NB RXNA3 0.1U10X0402§}C188 Grx TX1z wap | PEX-TAS ©
GEX RXP13 N3
GFX RXNL3 el | pEx s
NB_RXP14 0.1U10X040: C18FFX TXP14 M3 PEX_TX14
NB_RXN14 0.1U10X040: CI19FX TXN14 M3 PEX TX14 N
SEX Rabe B3 Pex RX14 PEX_PLL_HVDD_NC 620
PEX_RX14 N PEX TERMP |AG2L_ PEX TERVP R106, R320
11 s 3 4R ) 2 e i
- = PEX_TX15_N 22 GFX_REFCLK#] -6
GEX_RXP15 \R3Y R322
PEX_RX15 .
GFX RXNIS ead | PECRAS | TEsTMODE |-AR35 GPU TESTMODE R37, .
03/26 Change R320 and R322 Footprint from
NITPGVIASTE 0R0402 to NC_0402_6 for cost down
04/27 Change Gpu Footprint from BGA969_1 to
BGA973 for description incorrect

2.2A

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

Gst Platform

PCIEZ0x 16

126-bit DDR3 128-bit DDRS

Memory Interface GDDR3
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

s WESE

— MICRO-STAR INT'L CO.,LTD.

N11P-GV1 PCIE Host
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(e

1415 FBA_D[63.0]

14,15 FBA_DQU(..0] { ey

14,15 FBA_DQS[7..0] {( ey

14,15 FBA_DQSH7..0] ) ee——

FBA Under GPU Near GPU
MVDDQ|
MVDDQ
T L38-1 Fea Do Favopg 2 2 2
= 53] FeaDL FBVDDQ 20 4x0.01u
H—+ FBA D2 FBVDDQ
H—+ Na3-{ Fea D3 FBVDDQ - - cws  3x0.047u
H—+ FBA D4 FBVDDQ (4422 196, L [fies | Lo g g on 2 3x0.1u
- B38| Feaos FBVDDQ [~4a3l § §F T 4T 2T & :
b —Fea o7 FBA_D6 FBVDDQ [4E: K] 8 8 g g b 2x4.7u
T — R e w gl 5| §| & & 3
o K38 Fea o8 FBVDDQ [4S El 3 2 2 3 g 3
| FeA bio K381 Fea 09 FBVDDQ (42 s s g g g 2
Hi oAb K34 Fea D10 FBVDDQ [4E ° = 2 3 3
RN cah | FBAD1L FBVDDQ [~g % g g 8 8
—— 3k ran piz FBVDDO E E
I Ty G281 Fea D13 ravopQ 2L
Hi oA D 38 Fea D14 ravoDQ gL
oA D E3 rea 15 FBVDDQ
A D Gal Fea D15 FBvDDQ |2
H oA 3 Fea D17 FavoDQ g8 can cor
== S fan o1 FevoDo [ s oororm
oAt G321 Faa D19 FevDDQ |22
Hi Ao K381 Fea D20 FBVDDQ RO
oAt K381 Fea D21 FvopQ 412 L OKR0402
. FBA_D22 FBVDDQ Fan 007 1210
) 023 !
H oA K3 Fea 023 FevoDQ i FBA ODT L
Htea b FBA D24 FBVDDQ [l
Heterton FBA_D25 FBVDDQ T
Hao M3 Fea D26 FBVDDQ L
EmET Vah| FBA D27
EmET o
RN Bag| FBA D20
i teator B3#1 Fea D30
EaY 232 FeA D31
it FBA D32
= D33 !
S FoA D3 v FBA RST
FE T Hat Fea 3
R £ Fea 03
o FBA_D36
£ D37 | Fa oK (Gox 61210
e S e ] e
Ao C3#-1 Fea D38 L
oAb 0391 FeA D39
HE FBA_D40
) T Eron [‘ Ra82 l FBA ke (6T2m)
[=eane wzs | oD 10KR040:
= FeADas 381 A Da3
o FBA D4
s D45 !
He A K321 FaA_Das E R;“g; u;
oAb L1381 FeA Das
He oA Dis 3| FeA Da7
He oAb Vi
A Do 331 FeA Dag
H A 33| Fea Do
H A 1321 Fea D51 ™
R 38 Fea D52 FBA_CMDO FBA ODT L 14
H A D L33 FeA D53 FeA_cvp1 [0
A De M3 Fea Dse FBA_cvD2 3 FBACSO L 14
H A M33{ Fea D55 FBA_CuD3 432 FBACKE L 14
H A E38-1 A D56 FBA_CMDa [ FBA A9 A1l 1415
R E3%- Faa D57 FBA_CMD5 [ FBA A6 A7 1415
H A D £33 e D58 FBA_CuDs -4 FBA A3 BAL 1415
T 331 Faa_Dso FBA_cvp7 133 FBA A0 A12 1415
oA bor £34-{ Fea o0 FBA_CMDB FBA_AS 4,15
l-=trapes 38| Fea D61 FBA_CMDg [ FBA A12 A0 14,15
H oA es 8381 Fea D62 FBA_cup10 [ FBA AL A2 1415
Samn FBA_D63 FBA_Cvp11 [ FBA RAS 1415
. . Fan-cuiD1s 1 FEABALAS 1415
I FRABAME 3| rea_pouo FBA_CMD14 (132 FBA_AL4_A13 1415
A DOMS 13 Fea DML FBA_CMD15 40 R S 1415
T 381 Fea_pQm2 FBA_CMD16 [-4B830 CKEH 15
T £3%-1 Fea DoM3 MRl [
T AESe Fea_pQua A E 5
S FRABAME L3 Fea DoMs o
A DOM? L3 Fea Dove R
FBA_DQM7 A g
A 14,
o S0 5
e — ] = A -
> =5 1331 FeA DOS wP1 FBA_CMD25 FBA_AL0 WE 1415
z = Jla2-| Fea_pos w2 FBA_CMD26 |5 FBA A5 A4 1415
i s e Fea_bos wes FBA_CMD27 ({34 FBA_BA2 A5 14,15
: e =38 Fea Dos wPe FBA_CMD28 ({3 FBA WE A0 1415
: —~ 1381 FeA DQS_WPS FBA_CMD29 ({30 FBA BAO 1415 FBC oMz FBx_CuD11 Rast st
: = 133 Fea DQS W6 FBA_CMD30 FBA_AL5 BA2 14,15
FBA_DQS_WP7 FBA_CMD31 [F2X FBx CMDZ5 FB2 CuDQ el
. S0 N GB1-128ModeC | GEZ-1ZBMOdEE | DRAMFuncti DRAM Funct
: S L33 FBA DS RNO FBA_CLKO FBA CLKO 14 single Rank forpagits 0-31 | for Do Bits 32-63
> 53 G331 FBA DQS RNL FBACLKON I S%BA Clkor 14 FBx D25 e DS "
z 573 Hal- FeA DOS RN2 N e —— A L LSS ! - il
5 FBA_DQS_RN3 FBA_CLKI_N BA CLK1¥ 15
7 Sia \ DQS |  CLKL] FBx_CuDz7
: =5 0321 FeA DQS_RN4 - e cuie oF
> =0 iaf | Foapos s FBx_CMDZE FBx_CMD20 RsT ”ST
7 SHT \ DS |
Cai| Fn-Das e mvooQ Toon o 0w e s
228 { a0 FBX_CHD30 FE_CMD30 3 BAZ
B2 Ne21 dizble o
Sei2e | NE5S A DEBUGO | 130 FBA DEBUGO  R13 Mot Avail Fax_CMD31
] o FBA_DeguGH [J29~—FBA DEBUCL s
| nezs
| nezs
| nC2a
NC27
16mils
MVDD FB_DLLAVDD
Q FB_DLLAVDD s FB_PLLAVDD
- 1
00ma 300L500mA-250 T 1x1u
R134 curr g 1x4.7u
a2 g
X_60.4R190402}1 ) g 1x 3000hm
S S
K P
5 a
FB VREF 3 S
1281 FB_VREF_NC
c1o8
R136 g ] N11P-GVIAZHE
£ .
§ S 04/27 Change Gpu Footprint from BGA969_1 to
= 2 BGA973 for description incorrect
< s
= g
! =
NET MNY_IMPEDANCE CRITICAL
FB_CAL_PD_V¥DDQ S00HM
FB_CAL_PU_GHD S00HM

FB_CAL_TERM_GMD

500HM




MDD
Under GPU @
oa7 FeC.DIs.0) (€ B { rac_po FBVDDQ Near GPU
o1t 20D FBvDDg W0
131 Fec o2 FBVDDQ
s o o g
Ay FEVDDO §T T T & oo
A1 £5¢ 00 FBVDDo s | 8| & B
- D8] Fac o7 FBVDDO g § § £ 3
5 C18-| Fac os FBVDDQ 3 g g g &
= < Bl Fac oo FBVDDQ g1 3 38| @ S
i 1T FBC_D10 FBVDDQ = = > 5
- raco11 g g g 3
m L G101 FBC D12 8 8 ©
= 13 b Fec o1
= L FBC D14
= L 281 rac o1
= L EB Fac_p1s -
= i B rac o1
= L 18- Fac_p1s
= L £ Fecoro
= - 121 rac o2
= = D8 Fac_p21
= = o] Fec 22
: = Ed Fac p2s
= = FBC D24
e = FBC D25
= = E8 1 rac p2s
= = o
: -~ E13 Fac 28
= = E1B 1 rac p2o
£ 2 ELR 1 Fac pao
£ 2L £ Fac_pa1
£ 2 D28 1 Fac paz
o = £281 Fac pas
o = 28] Fac D34
o = E28| Fac_pas
o - D281 Fac pas
z 2 £20| Fac D37
< 2 D24 Fecp3e
= 231 Fec D30
2 Esh{ rac_pao
= 34 Fac_pa1
= D3| Fac_paz
: E3l| Fac_pas
= C3B1 Fac pas
= £28- Fac_pas
2 D3| Fcpag
= 231 Fac a7
2 = 8281 Fac_pas
= = 3t Fac_pay
2 L £ Fac_s0
o = B34 Fac_ps1 e
o = ag| FBC_DS2 FBB_CMDO [ 16
E =3 532 FEC s FB5-cMO3 [ £19
= = 8331 Fac_Ds4 FeB_cmp2 91
= = FBC_DS5 FBB_CMD3 (11—
> = A28 | FacDse FeB_cvDa [£12
z - FBC_DS7 FeB_cmDs €1
z o 2281 Fac_pss FeB_cMDG 81
= = 28| Fac_pso FeB_cvo7 €20
2 2L C24-1 Fac D60 FBB_CMDS (812
- 2 D23 | Fac_61 Fee_cvino 920
= 2 FBC_D62 FB_cMD10 412
FBC_D63 Fea_cvD11 (212
16,17 FBC_DQUI7. 0] (et 5 5010 4 H
b D18 Fac_pom Fal
e en o £l Fac_oowe FBi
e Ba D18 Fac_pomis Fee
—peaa 0211 Fac Qw4 Fee
T FBC_DQMS X
oo A3 Fac_oowis FeB_CMD20 [£23
FBC_DQMT FBB_CMD2L 1617
« FeB_CMD22 [§22 1837
16,17 FBC_DQS[7. 0] (o FBB_CMD23 1617
e Best S| Fac_pos weo FBB_CMD24 [423 1617
B 2181 Fac_pQs wpL FeB_CMD2s 822 1617
B E1B| Fac_pos we2 FBE_CMD26 1617
n c Dot 276 FBC_DQS_WP3 FBB_CMD27 16,17
B 281 Fac_pos wpa FBE_CMD28 1617
B 38| Fac_DQS WP5 FBB_CMD29 422 FBBBA0 1617
= cbos? a8 FBC_DQs wPs FBB_CMD30 ¢ FBB_A15_BA2 16,17
FBC_DQS_WP7 FeB_cmD3a1 [F§20x
16,17 FBC_DQSHY.0] Yy
TR 8181 Fac_pos_rNo
b 81 Fac DS RNL 5
FBC DOSTS £13 ] FBC_DQS_RN2 FBC_CLKO [ET FBC_CLKO 16
—FBC DOSHA 26| FBC_DQSRN3 FBC_CLKO_N FBC CLKO# 16
+FBC DOSHS Hai| FEC_DOS RN4 FBC_CLK1 222 FBC CLKL 17
T FRC DOSFE 1] FEC_DOS RNS FBC_CLK1_N FBC_CLK1# 17 Mot Available FRe_ouDm
B FBC_DOS _RNG
FBC_DOS_RN7 WVBDQ
b | | ¢ FBE DEBUGO RS
jorss1a syl ey ¢ FBE DEBUGL _R8Y NET NY_IMPEDAMNCE CRITICAL
%G N33
%G1 N3
%82 nea FB_CAL_PD_vDDQ S00HM
%628 ncao
G2 oo FB_CAL_PL_GND S00HM
g O 8 e PLACE CLOSE T0 BALLS
Nea7 C120 ;,  CO1u10X040: FB_CAL_TERM_GND S00HN
r RI17 NC36 1k
L0KR FBB ODT L =
C131 C0.1u10X040:
E R312
FB_CAL_PD_VDDQ FBCALPDVORQ RIZS  OZRT%0402_ uvong 03/19 Change to 40.2R 1% for N11P-GV1 Spec.
FB_GAL PU_GND FB_CAL PU GND R11§, . 40.2R1%0402
FB_CAL_TERM_GND R119, . 40.2R1%040
[ FB_CAL_TERM_GND
== |_NIIP-GVLAGHE PLACE CLOSE TOBALLS
10KR040; FBB CKE L

r R69
10KR0402 | FBB CKE H

Ra26
10KR0402

04/27 Change Gpu Footprint from BGA969_1 to
BGA973 for description incorrect

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

R148
4.99KR1%0402

MVDDQ

R389
4.99KR1%0402

o
2
VRAM VREFOL vy E3 A D20 ,
t e mfimE—me ¢ -
E: A D18 2 T H1
Rua [T 12,15 FBA A0 12 wl EE] s — TR O VREee 1%
. : 1215 FBA AL A2 e poLs 2 A DL QFA D17 12 R38E [" e ] 1215 FBA_AO_A12 N3 L o 12
g T
§L: 5 ey 2l | o i e i S— H
= 3 3 A S I A D16 X I
B El 12,15 FBA A4 AS n DQL7 KFBA D16 12 L 12,15 FBA A3 BAL A3 12
g s 1215 FBA_A5_Ad 22 4ns = 1215 FBA A4AS 5 12
g 12,15 FBA A6 AT a6 . s 12,15 FBA A5 A4 A5
& 03/25 Change C218 to 1215 FBA A7 A6 So———————— R2 L7 pQuo {2224 FBA_DO 12 o 215 FBA A6 A7 B8 )6
C11-1042042-W08 for SMT 1215 FBA rre (A ooui fFEA—A% FBA D4 12 03/25 Change C479 to 1215 FBA A7 AG B2 47 12
Cost down 1215 FBA A9 AL o I oquz A2 FBA DL 12 C11-1042042-W08 for SMT 12,15 FBA AB a8 12
1215 FBA_A10_WE AL0/AP DQU3 B FBA D6 12 cost down 215 FBA A9 ALl oo— R34} 12
1215 FBA AL A9 BZn1 DQUA o FBA_D3 2 0 1215 FBA_A10_WE L7 4 p1oimp 12
12,15 FBA_A12_AO NZ 4 p1o/BC qus |-A2—=2% FBA D7 12 12,15 FBA A1l A9 BRI 12
12,15 FBA A13 Al4 30— T3 1,33 pqus |-BE—=% FBA_D2 12 12,15 FBA_A12_AO NZ L p1o/8C 12
12,15 FBA_Al4_A13 T2 414 pQuU7 A% FBA D5 12 12115 FBA_AL3 A4 3413 12
12115 FBA_AlS_BA2 go———————MI 415 MVDDQ 12,15 FBA_Al4 A13 90— —TT4a1q 12
1215 FBA_A15_BA2 ML s
12,15 FBA BAO BA0 VoD
12,15 FBA BAL A3 BAL VoD 12,15 FBA BAO BA0 VoD
12,15 FBA BA2 AIS BA2 VoD 1215 FBA BAL A3 BAL VoD
VoD 1215 FBA BAZAlS BA2 VoD
VoD VoD
VoD VoD
12 FBA CLKO oK VoD VoD
12 FBA CLKO# oK VoD 12 FBA CLKO (4 VoD
12 FBA CKE L CKe VoD MVDDQ 12 FBA CLKOY cK VoD
12 FBA CKE L CKE VoD MVDDQ
12 FBA ODT L K14 oot vDDQ i
12 FBA CSO L cs VDDQ 12 FBA ODT L oot vDDQ
1215 FBA RAS s Ras vDDQ 12 FBA CSO_L L24cs VDDQ
12,15 FBA CAS Cas vDDQ 1215 FBA RAS RAS VDDQ
12,15 FBA WE_A10 J0—————— 13 JWF VDDQ 12,15 FBA_CAS — e TN VDDQ
VDDQ 12,15 FBA_WE_A10 Latwe VDDQ
VDDQ VDDQ
12 FBA DQS2 ;;:g{ DQSL vDDQ vDDQ
12 FBA DQSO DQSU vDDQ 12 FBADQS3 DQSL VDDQ
12 FBADQSL DQSU VDDQ
12 FBA DQM2 DL vss
12 FBA_DQMO DMU vss 12 FBA DQM3 DL
vss 12 FBADQMIL DMU
vss
12 FBA DQSH vss
12 FBA DQS vss 12 FBA DQS#3 DOSL
vss 12 FBADQSH#L DQSU
vss
vss
1215 FBA RST >——————— T2 4 REeEr vss n
vss 1215 FBA RST RESET
2Q vss
R146 «
243R1%0402 hould'be 385
vssQ
vSsSQ hms +-1 SR1%040
vssQ
= VvssQ
- vSsQ L] |
pomren 105 vssQ
*—LLinca VSSQ *—I 4 ney
*—12 N3 VSSQ *—LLinca
x—L2dnca VSSQ *—12 3
INFINEON 96-BALL = nea
e INFINEON 96-BALL =
AMSUNG ( KAWTGI646E-HC12 ) et
AMSUNG ( KAWIGI646E-HC12 )
Under GPU
MVDD
o0 Under GPU
FBA CLKO MVDDQ
R [230 R [cass R [caeo R [cass
S+ 87 g7 §F 243R190402
E E E E EBA CLKOY £ Lo 8 pese 8 [cams 2 e
© © © © EEd EEd EEd EEd
El El El El
S S S S
5x0.1u 5x0.1
4x1u B x by u
(per VRAM) x 1u
(per VRAM)
MVDDQ
11.0 1Gb gDDR3 SDRAM E-die IDD Spec Table MVDDQ
[ Table 44 | IDD Specification for 1Gb gDDR3 E-die ?
| L foas | oass | oisT - fcara
L 4 T T B4Mx16 (K4W1G1646]
sT &7 &7 €7 € { 2 : o £y ey s oo oo
3 2 2 2 2 Symbol gDDR3-1066 gDDR3-1333 gDDR3-1600 gDDR3-1800 gDDR3-2000 Unit gT &7 87 €7 &7
3 3 3 3 3 g g g g g
=32 2 3 2 [EE] 999 [EIED 121212 131313 gl 2] 2] 2] %
s} s} 8] 8] 8] E 3 3 3 3
IDDO 65 70 £ TBD TED mA g 3 3 3 3
8 8 8 8 8
IDD1 85 ] 105 TBD TED mA
IDD2P-F 25 25 25 TBD TBD mA
IDD2P-S 10 10 10 TBD TED mA
IDD2N 30 35 35 TBD TBD mA
IDD2Q 20 25 35 TBD TED mA
IDD3P-F 25 27 30 TBD TBD mA
IDD2N 45 50 55 TBD TED mA
IDD4R 130 160 200 TBD TBD mA
IDD4W 120 185 195 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_WIDTH WOLTAGE
FBA_CLKD_TERM L8
FBA_YREF_DQO LEmIL 0o
FBA_VREF_CAD LEmIL e
FBA_Z00 LomlL 0o
FBA_ZQ1 LomlL e

ST MESE MICRO-STAR INT'L CO.,LTD.
e’
N11P-GV1_FrameA DDR3 |

MS-16G1
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R143 R384
4.99KR1960402 i 4.99KR1960402 8
, VRAM VREF03 ua ] rerca oquo 2 £ 03 FBA DA3 " VRAM VREF04 ua ] rerca ooo £ 23 S
VREFDQ DQLL FBA D42 12 VREFDQ DQLL
QL2 |-E: tab FBA D5 12 QL2 |-E: 3¢ X
R147 12,14 FBA_AL2 A0 Nad po QL3 & B8 DI0 FBA D40 12 ko2 SoeL 12,14 FBA_AL2 A0 rsa I DQLs [E& 38 X
g 1214 FBA_A2_AL — e L1 DQLa 2 A DT FBA_DA7 12 1214 FBA A2 AL o DQL4 1 S
] 1214 FBA AL A2 23y, DQLs fHE £bA DL FBA DAL 2 L 12,14 FBA AL A2 Toa [ pos jHE— S 3
B 12,14 FBA BAL A3 224 53 oqLs |8 FEAD FBA D6 12 g 12,14 FBA BAL A3 24 a3 QL |8 A D37 S
g 12,14 FBA A5 A4 = L QL7 fH FBA D44 12 El 12,14 FBA A5 A4 5 DQL7
2 3 12,14 FBA A4 AS B2 455 3 12,14 FBA A4 AS e
< 1214 FBA AT A6 oo—————RA{ g 1214 FBA_A7_AG A8
03/25 Change C24 to 1214 FBA A6 A7 8247 oquo |2 A D2 FBADS2 12 03/25 Change C24 to 1214 FBA A6 AT 247 oquo |22 o0
C11-1042042-W08 for SMT 12,14 FBA A8 o oous |3 — FBADSL 12 C11-1042042-W08 for SMT 12,14 FBA A o ogui |62 a0l
cost down 12,14 FBA ALl A9 A9 pQU2 T FBA D54 12 cost down 12,14 FBA ALl A9 ea pouz |-£ s
12,14 FBA WE A10 L2 a10/aP qus |-£: D FBA D49 12 12,14 FBA WE A10 ALO/AP DQU3 A Da3
1214 FBA A9 ALl BZ Y1 DQUA S FBA_D53 2 6 1214 FBA A9 ALl R a1t DQUA S
12,14 FBA A0 A2 NI A12/BC DQUS S FBA D48 12 12,14 FBA A0 A2 S wiziee DQUS A2 A Do2
1214 FBA'AL4 A3 T34 s oQus |88 Do FBA_D55 12 1214 FBA'AL4 A3 A oQus |82 Do
1214 FBA_A13_Al4 s nm DQU7 FBA_D50 12 1214 FBA_A13 Al4 ven [N DQU7
12,14 FBA BA2_A15 MZ Y015 MVDDQ 12,14 FBA BA2_A15 Al5 MVDDQ
12,14 FBA_BAO BAO vop & 12,14 FBA_BAO BAO VoD
12,14 FBA A3 BAL BAL voD 22 12,14 FBA A3 BAL BAL VDD
12,14 FBA_ALS_BA2 BA2 voo f-& 12,14 FBA_ALS_BA2 BA2 VDD
vop (K2 VoD
vop (K& VoD
VoD VoD
12 FBA CLK1 oK vop [ 12 FBA CLK1 oK VDD
12 FBA CLK1# oK vop (&L 12 FBA CLK1# cK VDD
12 FBA CKE H CKe VoD MVDDQ 12 FBA CKE H CKE VoD MVDDQ
12 FBA ODT H K14 oot voog AL 12 FBA ODT H K14 oot vDDQ
12 FBA_CSO H L2 3¢cs vobo A2 12 FBA CSO H Zcs VDDQ
12,14 FBA RAS 134 RAS vooo |EE 12,14 FBA RAS = VDDQ
12,14 FBA CAS K3 Cas voog f-£ 12,14 FBA_CAS 13 CAs vDDQ
12,14 FBA_A10_WE Latwe NG ey 12,14 FBA_A10_WE E VDDQ
voog [E2 VDDQ
voog £ VDDQ
12 FBA DQS5 DQSL oo |2 12 FBA DQS4 ;;:gt DQSL vDDQ
12 FBA DQS6 DQSU VDDQ 12 FBADQST DQSU VDDQ
12 FBA_ DQMS DL vss A2 12 FBA DQM4 DL vss
12 FBA_DQME DMU vss B2 12 FBA_DQM7 DMU vss
vss fEL vss
vss IS vss
12 FBA DQS#5 0 vss |2 12 FBA DQS#4 ;;j 0 vss
12 FBADQS#6 DQSU vss i 12 FBADQSH#7 DQSU vss
vss vss
vss e vss
vss fBL vss
1214 FBARST  HD—————T2{RESET vss |2 12,14 FBARST  H—————— T2 RESET vss
vss L vss
2Q vss 2Q vss
Should be 240 R141 [ Shouid be 240 R386
Ohms +-1% 243R1%0402 1% 243R1%0402 vsso
e |
oy
oy | | |
Under GPU
MVDDQ
243R190402
Under GPU FBA CLK1#
MVDDQ
R f229 R paro ® fcann { [c23
g+ 8T 87 &7
£ [231 £ [c232 R [c20s R [c233 a a a a
% = % = % = % = NET MIN_LINE_WIDTH WOLTAGE i) i) i) i)
S S ) S
FBA_CLKO_TERM 105
5x0.1u
5x0.1u FBA WREEF_DQO 1ML 0g 4x1u
r VRAM
4x1u FEA_VREF_CAD LEmIL e (pe )
(per VRAM) MVDDQ
o
‘e FBA 200 1oml 0o
FBa_2ui 12mIL 08 o L1 Lo, [ [c03 fate
T T T T T
| SO S S S §T ¥T ¥T T &
§qr §qr §qr §qr §qr 3 2 2 2 2
g 2 2 2 2 3 3 3 3 3
g = = = g s s s s s
= 3 E E E °© °© °© °© °©
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

D33
D36
D34
D38
D32
D39
D35
D37

D60
D61
D57
D59
D63
D56
D62
D58




R28L
4.99KR1%0402

VRAM VREF05 o baLo
VREFDQ DQLL
DQL2
Rz [T 13,17 FBB_AQ_A12 = DQL3
g 13,17 FBB_AL A2 = PN DQLa
g 13,17 FBB_A2 AL B3 17> DQLS
3 13,17 FBB_A3_BAL s DOL6
3 13,17 FBB_A4_AS = ™ DQL7
g g 1317 FBB_AS A4 22 4ns
< 1317 FBB_A6 A7 A6
03/25 Change C416 to 1317 Fog a7 A6 2] oquo
C11-1042042-W08 for SMT 1317 FBB_A8 A8 DQU1L
1317 FBB_A9_All so———————— R3 Q)9 DQU2
cost down 1317 FBB_AL0 WE o DQU3
13,17 FBB_ALL A9 o DQUA
13,17 FBB_A12_AO NZ Y 215/8C DQUS
1317 FBB_AL3 Al4 e I DQUE
1317 FBB_Al4 A13 $—————— T {1y DQU7
1317 FBB_AL5_BA2 s 5
1317 FBB_BAO BA0 VoD
1317 FBB_BAL A3 BAL VDI
1317 FBB_BA2 AIS BA2 VoD
VoD
VoD
VoD
13 FBC_CLKO oK VoD
13 FBC CLKO# oK VoD
13 FBB_CKE L CKE VoD
13 FBB_ODT L K4 opT vDDQ
13 FBB CSO L L24¢s VDDQ
1317 FBB_RAS vy [0S VDDQ
13,17 FBB_CAS K3 JCas VDDQ
1317 FBB_WE_A10 = I3 VDDQ
VDDQ
VDDQ
13 FBC DQS2 DQSL VDDQ
13 FBC_DQSO DQSU VDDQ
13 FBC_DQM2 DL vss
13 FBC_DQMO DMU vss
vss
vss
13 FBC_DQS#2 DOSL vss
13 FBC_DQS#0 DQSU vss
vss
vss
vss
1317 FBBRST ~ HD——— T2 RESET vss
vss
Q vss
R283
243R1%0402 Voo
vssQ
vssQ
vssQ
- vssQ
»—14 o1 VSSQ
boanrs 1) VSSQ
oy L) VSSQ
*—L9qnca VSsQ

INFINEON 96-BALL

Ea

AMSUNG ( K4WIGT646E-HC12)

Under GPU
MVDDQ
o
LM ELT ELME
El El El El
3 3 3 3
5x0.1u
4x1u
(per VRAM)

MVDDQ

i
i

L
=

g
E
g

C0.1u1pX0402'
C0.1u1pX0402'
C0.1u1pX0402'
1
C0.1u1pX0402

[c208  [casi  [c4s3  [cas4  [CATL
L L L L
- - - -

MVDDQ

io}
3
R
e
4+
io}
E
2
"
4+
Q
3
2
"
4+

C680p50X0402-RH
C680pSOX040P-RH
C680pSOX040P-RH

04/30 Add CI62,CI63,CI

243R1%0402
FBC CLKO#

< FBC_D20 13
£ = FBC_D17 13 r22
- FBC_D21 13
e c e s 52 4.99KR1%0402 g
e e = . IR
E < FBC_D22 13 VREFDQ DQLL E
FBC_D19 13 DQL2
T8 FBB_AO_AL2 A0 DoL3 |EE
o - g FBB AL A2 AL oQus |2
< FBC_DO 13 g FBB_A2 AL n2 DALS
ca < FBC_D7 13 =35 FBB_A3_BAL A3 paLs f&
8 - FBC_ D1 13 g FBB AL A5 o PR Ly pqL7 fHH
C < FBC_D6 130 3 g FBB_AS_Ad as
- FBC D3 13 < FBB_A6_A7 A6
42 < FBC D4 13 03/25 Change C24 to FBB_A7_A6 a7 oouo (22
= FBC_D2 13 C11-1042042-W08 for SMT FBB_A8 A8 DQU1L
3 FBC_DS5 13 cost down FBB_AY ALl ————— RiL4g pquz <8
MVDDQ FBB_AL0_WE AL0/AP QU3 &
FBB_ALL A9 ALL DQUA
N FBB_A12 A AL2/6C oQus |42
82 FBB_A13 Al4 A oQus |88
FBB_AL4_A13 AL4 DQU7
o —1 FBB_ALS_BA2 AL5
Ka
b FBB_BAO BAO VDD
hg FBB_BAL A3 BAL VDD
Bl FBB_BA2_A15 BA2 VDD
MVDDQ VoD
VoD
VoD
1 FBC_CLKO oK VoD
8 FBC_CLKO# oK VoD
CL FBB_CKE_L CKE VDD
ca
D:
E9 £BB_ODT_L oot vDDQ
E1 FBB_CSO L cs VDDQ
H2 FBB_RAS RAS VDDQ
FBB_CAS cAS VDDQ
FBB_WE_A10 VDDQ
VDDQ
a9 VDDQ
52 13 FBC DQS3 DQSL VDDQ
EL 13 FBC DQSL DQSU VDDQ
1
a8 13 FBC_DQM3 oML vss
i 13 FBC_DQM1 DMU vss
b vss
Bl vss
13 FBC_DQS#3 DoSL vss
JT;é—< 13 FBC_DQS#1 DQSU vss
[ vss
vss
vss
:; 17 FBGE R P SET VSS
B2 vss
oL vss
E: Shouldibe 240
£8 Ohms ##1% VvssQ
£ | | VS0
&l vssQ
vssQ
vssQ
NCL vssQ
NC2 vssQ

INFINEON 96-BALL

AMSUNG ( KAWIGT646E-HC12 )

MVDDQ

&

C1u10X5

C0.1u10X0402
C0.1u1pX0402

i
C0.1u1pX0402

R a8 R [casT
S+ §F
El El
S )
5x0.1u
4x1u
(per VRAM)
Loy Les o L7
T ET ET
2 2
b b
8 8

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

KF8C

FBC.
FBC.
FBC.
FBC.

FBC.
FBC.
FBC.

D31
D30
D27
D26
D28
D29
D25
D24

D11
D12
D9

D8
D13
D10
D15

NET

FEC_CLID_TERN

MIN_LINE_WIDTH

WOLTAGE

FBC_VREF_Da0

ABMIL

ooy

FBC_VREF_CAD

ABMIL

0o

FBC_Z@0

1ZMIL

ooy

FEC_zal

AZMIL

0o




R13L
4.99KR1%0402 24

13,16 FBB_BAO BAO
13,16 FBB_A3 BAL BAL
13,16 FBB_ALS_BA2 BA2
13 FBC_CLK1 oK
13 FBC_CLK1# cK
13 FBB_CKE_H CKE

13 FBB_ODT_H KL

DQSU
13 FBC_DQM4 DML

13 FBC_DQM6 DMU

13 FBC_DQSH4

13 FBC_DQS#6 DQSU

»>————— T2 JREsET

13,16 FBB_RST

2Q vss
R132
243R1%0402 vssQ
vSsQ
vss
vSsQ
vSsQ
Should be 240 fomn [V vese
Ohms +-1% oy L) VSSQ
*—L9qnca VvssQ

Scccccccccc
RERGRBRRH G
el QOB RH0HH 50

INFINEON 96-BALL =

AMSUNG ( KAWIGT646E-HC12)

oot voDQ
13 FBB_CSO H L24¢cs VDDQ
1316 FBB_RAS 1Y RAS VDDQ
13,16 FBB_CAS K3 1 CAS VDDQ
1316 FBB_AL0_WE = I3 VDDQ
VDD
VDD
13 FBC_DQS4 ;;ﬁ DQSL VDDQ

13 FBC DQS6

, VRAM_VREFO7 o oo | &2 roc oz
VREFDQ oou1 |£ )
QL2 =
R, 1T 5% 1316 FBB_A12 A0 r=a ) poLs [ EA—FES B3
g 1316 FBB_A2 AL e I3 DQLa [ ERC DA
g 13,16 FBB AL A2 e o) oous |8 RS D30
B 13,16 FBB BAL A3 go——— M2 3 DQL6 FRe D3t
= 3 13,16 FBB_AS_A4 = ™ pQL7
g s 13116 FBB_A4_AS 22 4ns
: 1316 FBB A7 A6 a6 c
¥ 03/25 Change C192 to 1316 FBB A6 A7 24w ouo |2 o
ST Y
C11-1042042-W08 for SMT 1316 FBB_AS rre [ S S
1316 FBB AL1 A9 n9 QU2 <
cost down 1316 FBB_WE AL0 L Aome QU3 -5 D
1316 FBB A9 All AL DQU4 T
13,16 FBB_A0_AL2 NI A12/BC DQUS oot
13,16 FBB_A14_A13 T34 ns oQus |88 )
13,16 FBB_A13 Al4 s DQU7
13,16 FBB_BA2 A1S ML s MVDDQ

MVDDQ

Under GPU
MVDDQ
o

227
£
T

c201 c207 215
£
T

C1u10X5
C1u10X5
C1u10X5
C1u10X5

5x0.1u
4x1u
(per VRAM)

MVDDQ

212 [cars_ [car2
L L L
- T -

i

[c206  [c193
L £
- T

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

R328
4.99KR1%0402
, VRAM VREF08 o
VREFDQ
ol bl 13,16 FBB_A12 A0 N3 po
g 1316 FBB_A2 AL =
g 1316 FBB_AL A2 e I
3 1316 FBB BAL A3 oo— M2 453
] 1316 FBB_AS_Ad =
g s 13116 FBB_A4_AS 22 4ns
4 1316 FBB_A7 A6 a6
¥ 03/25 Change C452 to 1316 FBB A6 A7 B2 4 n7
C11-1042042-WO08 for SMT 1316 FBB_AS e—C L]
1316 FBB_ALL A9 n9
cost down 13,16 FBB_WE A10 L2 hiomp
1316 FBB_A9 ALl BZ 411
1316 FBB_AO_A12 NI A12/BC
1316 FBB_AL4 A3 I3 a13
1316 FBB_AL3 AL4 v
1316 FBB_BAZ A1S MZ L %5
1316 FBB_BAO BAO
1316 FBB_A3 BAL BAL
1316 FBB_AL5_BA2 BAZ
13 FBC CLK1 oK
13 FBC CLK1# oK
13 FBB_CKE_H CKE
13 FBB_ODT H K4 opT
13 FBB_CSO H L24¢s
1316 FBB_RAS vy [0S
13,16 FBB_CAS K3 JCas
1316 FBB_AL0_WE = 3
13 FBC_DQS5 DQSL
13 FBC DQS7 DQSU
13 FBC_DQMS DML
13 FBC_DQM7 DMU
13 FBC_DQS#S
13 FBC_DQSHT
1316 FBBRST ~ ————— T2 {RESET
Q

Should be 240
Ohms +-1%

ww.aitech1.

243R1%0402
FBC CLK1#

R327
243R1%0402

Ea

D46

Das

o
3
a3

D45

Eg

Daz

Ha

Da3

Dar

DaL

Ehi
3

D40

MVDDQ

cas9.

Under GPU
MVDDQ
o
R pate R p1ee { 23 {
S+ 87 87 &SF
a a a a
S S S S
5x0.1u
4x1u
(per VRAM)
MVDDQ
o £907, Lees L6, LA
§T 87 §T &7 ¢
g 2 2 2 g
2 2 2 2 2
s s s s s
8 8 8 8 8

_k:zus

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

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

Document Number Rev

MS-16G1
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IFPAB PLLVDD.

IFPAB_RSET

R77
R314

IFPAB_IOVDD

X_1KR190402

IFPC_PLLVDD

IFPC_RSET _ag]

1FPAB
| Aa
IFPA_TXDO_N
IFPA_TXDO [MBX
IFPA_TXD1_N 4&32
1FPA_TXD1 [
8 IFPAB_PLLVDD IFPA_TXD2_N J&K
" 1FPA_TXD2 [
IFPAB_RSET
IFPA_TXD3_N Jm
IFPA_TXD3 |4
| A1z
IFPA_TXC_N
IFPA_TXC [~k
IFPB_TXD4_N [H4E8X
IFPB_TXD4 [HANBX
G IFPA_IOVDD IFPB_TXD5_N JE&
il 1FPB_TXDS |4
IFPB_IOVDD
IFPB_TXD6_N 4&22
IFPB_TXD6 |4
IFPB_TXD7_N JE}Q
1FPB_TXD7 [
IFPB_TXC_N 4%
IFPB_TXC [
Gpioo [HH—x
LNIIP-GVIAZHE ]
04/27 Change Gpu Footprint from BGA969_1 to
BGA973 for description incorrect
gl
1FPC
AR \FpC_PLLVDD
IFPC_RSET

IFPC_AUX_I2CW_SDA_N [}
IFPC_AUX_I2CW_SCL

!

IFPC IOVDD_ a)f

IFPC_L3_N [H4B2x
IFPC_13 [HB1X
| A,

IFPC_L2 N
IFPC_L2 [H4M3x
| Auss

IFPC_L1N
IFPC_L1 [HL5X

IFPC_IOVDD

IFPC_LO_N [4MEx
IFPC_Lo [HMIX
Gpio1 2=

11P-GVI-AZHE

04/27 Change Gpu Footprint from BGA969_1 to
BGA973 for description incorrect

1#PD
IFPD_PLLVDD 8 | 1pp piLvoD
IEPD RSET a8 | o, pser

IFPD_AUX_I2CX_SDA_N jMx
[ = R286 IFPD_AUX_I2CX_SCL 484X
§ | Ara

IFPD_L3_N
2 IFPD_L3 [4B5X

<

E | Aes.

IFPD_L2_N

| L2 |
x IFPD_L2 [H4N5X
IFPD_L1_N jm%
IEPD_10VDD _ ] IFPD_L1 <

IFPD_IOVDD
IFPD_LO_N [F4BIX
IFPD_L0 [H4RBX
[ R72

Gpio19 [HH—x

1

04/27 Change Gpu Footprint from BGA969_1 to
BGA973 for description incorrect

+3VRUN_N11P

+3VRUN_N11P

+3VRUN_N11P
Near GPU
120mA
W ancag [ R301 RE6 ] GI2M
4 x_080s For GPU Test 10KR0402 10KR0402 MIOA
B 120mA 2| MIOA_VDDQ_NC MIOA_DO_NC juﬁ
o 2 MIOA_VDDQ NC 24
DACA VDD up | o | ¢ C0.1010X0402 3] MioA_vDDQNC FE>
DACA_VDD 12CA_SCL 'f;— - MIOA_VDDQ_NC ¥ 22
12CA_SDA 2
DACA VREF K12 | o ach vRer = [fa 2
DACA HSET K13 pAcA_RSET DACA HSYNC [-4LE 8 TPINGa2 = M
T s ces (80 443 DACA_VSYNC TPINC24 T
T L o L% L 8L i
S 8= 8= S5 [o2 5
S g g g X_124R1%0402 - TPINC34 - - 86 5
> = = = DACA_GREEN [-AM14 O 1pincas TR MIOA_CAL_PU_GND_NC D13 NC [HE—X
E 1 1 1 MIOA_D14_NC [
o) M S M DACA_BLUE 114 ) o
M = = = ! TPINC3L
- N2 MioA_VREF_NC
L DLCoVATE FIVRUN_N11P
04/27 Change Gpu Footprint from BGA969_1 to 01/13 Nvidia R "
BGA973 for description incorrect lvidia Recommen
03/24 Change C65.C68.C80.C443.R76 to NC P
RS0 RaB MIOA_CTL3_NC j>5ﬁ<
10KR0402 10KR0402 mgﬁ—czmg—:g g 2
'MiOA DE NG 825
DACB
DACB VOD _AGI pacs vop 12c8_scL g3~
A 12CB_SDA MIOA_CLKOUT NC [-84—x
) DACB_VREF MIOA_CLKOUT NC_N Aﬂ—x
DACB_RSET DACB_HSYNC 342
DACB_VSYNC [ NiPovimm
04/27 Change Gpu Footprint from BGA969_1 to L
DACB_RED [K4 BGA973 for description incorrect
DACB_GREEN [#14
DACE_BLUE [#94 =

04/27 Change

it from BGA969_1 to

Gpu Footpi

BGA973 for description incorrect

IFPEF_IOVDD _ AF}

IFPEF n

B

i3

IFPE_IOVDD IFPF_AUX_I2CZ_SDA_N
IFPF_AUX_I2CZ_SCL

IFPF_IOVDD
IFPF_L3 N
IFPF_L3

IFPF_L2_N
IFPF_L2

IFPF_LLN
IFPF_L1

IFPF_LO_N
IFPF_LO

GPIO21

04/27 Change Gpu Footprint from BGA969_1 to

BGA973 for description incorrect

+3VRUN_N11P

120mA

<Lm
B
H
S
8
<
]
5
1of
z
8

l' c81
€0.1u10X0402

h1.ru

AS MIOB_CAL_PD_VDDQ_NC

MIOB_CAL_PU_GND_NC

At

MIOB_VREF_NC

MIOB_D:

MIOB_D1:
MIOB_D1:
MIOB_D13_NC
MIOB_D14_NC

STRAPO
STRAPL
STRAP2

el

MIoB
MIOB_VDDQ_NC MIOB_DO_NC
MIOB_VDDQ_NC MIOB_D1_N

4 NC

H
s}
®
9
a
z
Il

H
s}
®
g
S
z
Il

H
s}
®
g
g
z
Il

H
s}
®
g
2,
z
Il

H
s}
®
g
@,
z
Il

E
o]
@
2
5
Z
5

1.NC
2_NC

MIOB_CTL3_NC
MIOB_HSYNC_NC
MIOB_VSYNC_NC

MIOB_DE_NC

MIOB_CLKOUT_NC
MIOB_CLKOUT_NC_N
MIOB_CLKIN_NC

R298

11P-GVI-AZHE

R295
04/27 Change Gpu Footprint from BGA969_1 to L_JEISB\HDZ.]

BGA973 for description incorrect

Hix
E
[Aeaz
[Fag2 2
B v
[Ac1Z
[FAc2Z
[acaZ
[AEaZ
e Ro88 Ro87 R289
Fws 45.3KR1%0402 ¢ 357KRI%0402 ¢ X_10KR1%0402
7

5

R297 R2%9 R294
X C

7
a2
P
K7
lva_

L

Resistor Values | Pull-up to VDD | Pull<down to GND
Sk 1000 0000
10k €2 1001 0001
15k €2 1010 0010
20k & 1011 0011
25k & 1100 0100
30k & 1101 0101
35k & 1110 0110
45k & 1111 0111
Resistor Values | Power Rail | Logical Strapping Bit3 | Logical Sirapping Bit2 | Logical Strapping Bitl | Logical Strapping BitQ
STRAFZ VDD33 PCI_DEVID[3] PCI_DEVID[Z] PCI_DEVID[1] PCI_DEVID[T]
STRAPL VDD33 3GI0_PADCFG[3] 3GID_PADCFG[Z] 3GI0_PADCFG[1] 3GID_PADCFG[O]
STRAFD VDD33 USER[3] USER[Z] USER[1] USER[0]




04/27 Change Gpu Footprint from BGA969_1 to

I

ix1lu BGA973 for description incorrect
1x47u G150
wi_sw
’T " 1x 100uH XTAL_PLL
60mA
) GPU_PLLVDD, A
: s i t 08 | Vg "eiivop 45mA
& 1201200mA-200 P - A o £ 2 | Sp_pLLVDD
g | ca car = gT x = gT B 45mA
3 bl 3 2 3
< g E| g g
wpsw o §E L, 2 =S 5 2
220L2A-50-RH
z L‘B 1x1u ks T ksa —BH xTALIN XTAL_OUT
il ban 70T B3z | L —TEE
] ] GVIAT
a © ¢ ca17 TXCTA
8] 3 3 = 22PSON 1 cus
4 Co402 STUFF PDs on XTALSSIN and T 22PSON
= L -4 Coa02
= = XTALOUTBUFF WHEN EXT_SS -~
+3VRUN_N11P +3VRUN_N11P 1S NOT USED - =
T [ R286
. WSz om Rs2 RS Ra2 Resistor Values | Pull-up to VDD | Pull<down to GND
61 f €3 ROMCS# | = (!
o7 ROM_CS_N 5 Sk 1000 0000
ROM_SI
RoM S0 -4 10k 2 1001 0001
ROM_SCLK
- +3VRUN_N11P 15k & 1010 0010
o w [ bk o bt 20k 02 1011 oLl
savRUN NP g Moo 25k &2 1100 0100
| hes [s7m R70
ness LOKR0402 ¢ 10KR040; 30k 2 1101 0101
[ “;3";"; g; 12cH_sct. |HE——12CH SCL = 35k & 1110 0110
12CH_sDA [-fa——IZCH-SDA 45k &2 1111 0111
Ay CEC
SPoIF_Ne [5-x Resistor Values | Power Rail | Logical Strapping Bit3 | Logical Strapping Bit2 | Logical Strapping Bitl | Logical Strapping BitD
Al
|
= R e 28 . B s 5 ROM_SO VDD33 HCLK 417 FB_0_BAR_SIZE SMB_ALT_ADDR VG4 _DEVICE
. MULTI_STRAP_REF0_GND
By — DI [ E ME MULTI_STRAP_REFI_GND o | A1 , ROM_SCLE VDD33 PCI_DEVID[4] SUB_VENDOR SLOT_CLE_CFG PEX_PLL_EN_TERM
© 03/19 Change to 40.2KR 1% for N11P-GV1 Spec. e o 1 ROM_81 VDD33 RAMCFG[3] RAMCFG[Z] RAMCFG[1] RAMCFG[O]
04/27 Change Gpu Footprint from BGA969_1 to N [
+3vRUN_N11PBGA973 for description incorrect
+3VRUN_N11P
}{ JINC24. I
X_93519
R279
e |01U10X0402 | | 2.2KR0402 [ | ]
3
NL1P THRMDA 1 8 G SMB THM CLK o5 ok 3
e, TEFEI=——— BB
L -y [ 5——INCZop, g X Cone
T 2200ps0x0402 AmeRws_GNp [
N11P THRMDC SNSR-G780PBIURH =
12CS SCL___R278 0R0402
32 GFX_OVERT# GEX_OVERT# 12CS SDA___R276 0R0402
01/13 Nvidia Recommend to reserve I12CS for Internal Thermal Sensor
+3VRUN_N11P Ball Name Availability | GB1-N11x Normal Function Function Description
LVRUN N11P GPI00 General Purpose N
" GPI01 1 Hot plug detect for IFP link C
RI61 R285 = - .
3 [ 10KRO40 10KR040; GPIO2 O | High Panel backlight brighmess(PWM capable)
N11P THRMDC Bl THE’;‘SMC;N cs sc &2 Egz gg; [ nggw Tm GPI03 o) E‘Lgh panel power ?r.ab.e ;
) ) 12CS_SbA e ol o GPI4 O | High Panel backlight On/Of(PWM capable)
10mils trace wide 120e set PRI S GPIO3 ] GPU VIDD
Neso g GFIO6 0 GPUVIDL
Mel? MDA B8 THERMDP Neds e +3VRUN_N11P GPIOT 0 GEU VD2
GPIOB 0 [ Low Thermal Catastrophic Overtemp
R267 R284 R61 R54 R84 Hed o Low Therrﬂa. e
Shoz ¥ 2.2KR0402 2.2KR04( 10KR0402 ¢ X_10KRO402 GPIOL0 0 Memoary VREF switch
|82 = -
Shoe i ow swz 30 GFIOIL 10 | Low SLI raster sync
SPI0S I g o ovens ow_swi 39 GPI012 1 AC power detect input
S GPIOB [ B Crx ALERTY Rs5 R80 GPIO13 8] MEM_VID or Pawer supply control
§/L TTAGTTMS cpioo (4 X_10KR0402 ¢ 10KR0402 GPIold 0 Power supply contra
4 JTAG TDI GPio11 E Power supply contral
P16 ] AR N s b = GPI01S HPDE 1 Hot plug detect for FP Link E
- GPIO14 [ GPIOI6 FAN_PWM 0 Programmable Fan Control
eriote [ G017 Reserved 1
Ra10 GPio1s [-H#4 L— Ac ok n11p 36 GPIOLS Reserved 1
S
g cpiozo (48 GPIO19 HPD-D 1 Hot plug detect for [FP Link D
e T e .
g Griozs [ e GPIO20 Reserved 1 S MISE MICRO-STAR INT'L CO.,LTD.
S= HE GFI021 HPDF 1 Hot plug detect for FP Link F e
04/27 Change Gpu Footprint from BGA969_1 to GFIO22 SWAFRDY 1 SLI swap ready signal N11P-GV1 Thermal, GPIOs
BGA973 for description incorrect GPIO23 STEREQ o




Under GPU GND ono [EIS
N Gno [EL8
N N
NVWOD ND onp 422
ND onp &
oo N
2 % 4700) GND GND @
DA-04661-001_v04 x 4790p 145 fC1es o111 k101 fces _k:m D oo g
DA-04882-001" 6x0.01u YT LETET LT LT & ND Gnp (£
4x0.022u g T 18| & & 8 T oo oND .
. r 3%0.047u glglgl gl gl g e GNp [Har
Products GPU () |Mem (@) |NVCLEMCLE (MHz) 2%0.22u 5 5 5 8§ & &L ND Gnp (34
2298 5.07|575/7190 1x1u El a 4 El El a- o o n
1x4.7u 8 8§ 8 8 8 8 GND GND
1481 4784751700 oo WvoD oD | S o s
em—————— N
2285 4.971450/790 s vgee 8131 G onp HiL
ot [ oo § ait L3N0 Co [
a3 | Vo Voo 82 F pwsg oo gl ciozp s 520 1 C\o Gho 21
Products |NvvDD 224 voo Voo g ER §T 8T ¢7 2] 90 SN Pl
B 1 2 2 1
095V 2144 [2033W a2t | Vo0 Voo IRy i3 § 5 ¢ ot 50 Co [t
3 m ] ] 2 o:
085V 14374  |12.22W 28| V00 VoD A1 3 3= § § 3 018 | END G [T
cii ] Vo0 Voo s s 8 8 o1 1D NG [
09V |2mioa  [19.97w ci Vo3 Voo [ a0 &b o H
S v oo B o e
18 \op Voo 822 028 | CNp cnp (16
cit Voo Voo |82t T e o [z
VoD VoD ND N
Products FEVDD L5V FEVDDQ GPU+Mem 1.5V £ e = § b oy prag s o0 e s
1544 |276W  |2.56a 384w i el g§T &7 87 ¢ ST oo (428
1694 |254W 2484 273w oo voo [ 14 § §§ % o aip 422
VDD VDD 5 5 5 GND GND
1524 [228W  |2.984 4.48W 2 oo vop e § 8§ 8§ 8 £161. o ano
C: VDD VDD 0 L GND GND L.
L VDD VDD L ND GND 14
L VDD VDD 4 L ND GND 16
1 0. m '3 15
Froducts PCI Express 1.05V /O PLLYDD 1.05V 1| V2D N NVWDD NWWDD 21 [ SN0 N 600
o 15 'S
50027méa [0.63W  |186.77mal02w 2] 2 vee iz S oo 822
581.74ma (061w |186.77maA|0.2W = Voo e : cie e 2L = anp oo i s
VDD VDD 3 ND GND
578ma 0.51W 186ma  |0.2W L8 vop vop 25 g g3 63 Gnp GND 85
L1 VDD VDD 11 & G: D GND 1L
L84 vop vop [ g q G chp onp [HH2
L Vo VoD [ 8 LT 5 =L a1 oo oo [
Products IO PLLVDD L8V 1] Voo Voo o v R S
88.5ma  [0.16W 51 voo VoD (4612 g G oo Hat
vos VoD [ Change C38.C166 from C11-2242033-S02 to AL1g | SN ONe 25
88.5ma  |0.16W 1281 Voo vop a8 C11-2242013-W08 for SMT cost down L1B . GnD GND (1L
L VDD VDD 0 L GND GND 1
8ma  |0.d6w N veo [t N &b oz
Voo Voo Near GPU e e o
I 7 ] it Sho o e
Products Other 3.3% : D G oo g
39.97ma [0.13W SRR oo g “
P N 1
39.97ma |0.13W ‘ 5 No oo
ND o
39ma 0.13W 5 e oo 24
& 21 o Gno (B2
= : = GND GND m
3 230 6o Gnp (14
286 Gno (s
= NLLP-GYLASHE 212 {2\ Gnp (422
NVVDD £ VDD33(+0.5/ms) 04/27 Change Gpu Footprint from BGA969_1 to 216 | c\p N
A FBVDDQ Z VDD33(+0.5v/ms) BGA973 for description incorrect : ND GND 1;‘
- ! ) o 524 Gno ono (¥
The ramptime for any rail must be more than 40 us FBVDD FBVDDQ. PCI Exp 10 and VO and r Gxg gxg :1
GPU | Mem | NVCLK (GPU+Mem) | (1.05V) PLLVDD PLLVDD Other Rag | SO oo [
) | (1,5) | MCLK NVVDD (1.5V) (1.5¥) ®) (1.8) (1.05V) 33y ND Gno (s ,
N1 ND GND
19
VDD33(+3VRUN P N N
! ! W) | (MHz) | (V) ‘ (A) ‘ W) | (4) | W) | (A) ‘ (W) (mﬂ)‘ (W) (IIIA)| (W) | (mA) |(W] [mll‘ (W) r o oo -
I N 3
. PEX_VDD can ramp up any fime n /700/0.85 [15.82 [13.45 [1.66 [2.49 [2.47 [3.71 [572 [0.60 [8B.50 f0.16 186.77(0.20 [39.97 .13 04/27 Change Gpu Footprint from BGA969_1 to
BGA973 for description incorrect
PEX_VDD(L.05V] I o |
NVVDD(0.95V) I L]
| tFPAE_|OVDD
IFPA_IOVDD I ! :
IFPB_IOVDDI+3VRUN) . !
| 1
| et !
ptFevoD |1
- 1 >
1
FEVDDO+1SVDINM | ! | :
1 L (I
=
.
=3 "
S MESE MICRO-STAR INT'L CO.,LTD.
e’
N11P-GV1 Power & GND
Document Number
0A
Y T 5 T c T o T




+3VALW

IBEXPEAK - M (HDA,JTAG,SATA)

€455
C0.1u16Y0402
| 8
e
we cLK SPI_NO:
=l &
: LMX25L.3205DM21-12G-RH

Disable iTPM:

M31-25.3203-M24
SIC8_SST_S2A

:Enable iTPM: Connect to Vee3_3 with 8.2-k
Left floating, no pull-down required.

Boot Flow for Ibex Peak

+3VALW
7
2.2KR0402 L PI DEBUG
SPIMISO
SPIMOSI
SPI_CSO07
SPICLK
 BHIX10S-1.25PITCH_WHITE-RH
ON_B1101X_K2645
SPI_HOLD# 132-1100090-H06
5]
g
=

04/28 Change CONN7 to NC for MVT

weak pull-up resistor

When booting from Global Reset the PCH SPI controller will look for a descriptor
signature on the SPI flash device on Chip Select 0 at address 0x0. The descriptor fetch
is triggered whichever comes first, the assertion of MEPWROK or deassertion of
LAN_RST#. If the signature is present and valid, then the PCH controller will boot in
Descriptor mode. It will load up the descriptor into corresponding registers in the PCH.
If the signature is NOT present the PCH will boot in non descriptor mode where
integrated LAN and all Intel Management Firmware will be disabled. Whether there is a
wvalid 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 programmed on the SPI flash part on
Ibex Peak based platforms. The Descriptor data structure describes the layout of the
flash as well as defining configuration parameters for the PCH. The descriptor is on the
SPI flash itself and is not in memory mapped space like PCH programming registers.
The maximum size of the Flash Descriptor is 4 KBytes. It requires its own discrete
erase block, so it may need greater than 4 KBytes of flash space depending on the flash

architecture that is on the target system.

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

—4KB—-

Flash Descriptor

OEM Section

Management
Engine VSCC
Table

Reserved

IBX Soft
Straps

Master

Region

Component

Descriptor

MAP

Signature

Reserved

03/04 Change P/N from OB1-1675002 to BO1-BD82H85-106

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

TP_HDA DOCK EN# RE5 1KRU402>> BIOS_LOCK 32
Ca48
R31¢ 102-2 J- X_1KR1%0402
(C18p50N0402
caar | Y11 = stuff can override SPI flash (ME code)
R316 T RTCRST7 R321
1MR0402 X C: CLul6X-RH¢ X OR
€450
SM_INTRUDER# | +3VRUN
32.768KHZ12.5p_S-RH-9
=  C18p50N0402
INT_SERIRQ 10KR0402 RI0:
U26A X R353 PCH JTAG TMS
X R352 PCH JTAG TDI
,,,,,,,,,, 813 | paa LADO
RTCX1 FWHO / LADO LADO 32
D13 | 1% Rt/ LADS |83 20T CAD: b X R337 PCH JTAG TDO
BATL 20KR040; FWH2 / LAD2 TADS LAD2 32
-4 3: X_10KR0402 R338 PCH JTAG RST#
BAT-BT-CR2032-RH FWH3/ LAD3 LAD3 32
= a = Cl4d rrcRsTH
T o ol o FWHe | LERAME PG LPC FRAME e rraws 32
[ttt SRICRSTH ’ L LDROO " 9/16 QS % = JJTAG_TCKefiz =~
SM_INTRUDER a6 o LORQOH TRINC22INC KL LorQoi 32
INTRUDER# E | 4 wrau/crioz e Orpancis
’HS-1.25PITCH-RH R318 330KR0402 14 B9 9717
i RTCVCCO: INTVRMEN SERIRQ INT_SERIRQ 32 L
03/25 Change C442 to
————————————————— C11-1053312-W08 for SMT cost down a0 close to conn
HDA_BCLK
\ SATA4RXN C _C0.01u25X0402 C540
SATAORXN SATA4RXN 33
HOA SYNG PCH R 2 ke SATaire ¢ cootussxoaoz s
HDA_SYNG SATAORXP [~y i TSATATTXIV C_CO0LUZ5X0402 w satare 3 HDD
X 10kgose2 oA SYNG pCH T s o S RERETE SRl B s @ —
HDA RST# PCH R _can, Pre-
HDA_RST# re-Production Systems Systems
RN18 - saTaRy (A8 Caroxbads 1 Cads SATASRXN 33 PCH Pin | RefDes | ES1 ES2
1 aor RIL4 Gan SATAIRXP SATASTXN C_C0.01u25X0402 |t €551 SATASRXP 33 OoDD
35 CODEC_HDA_RST# o 35 CODEC_HDA_SDINO oo HDA_SDINO SATAITXN SATASTXP C GO 01U75X040% @; SATASTXN 33 R1 No Stff 200 Ohms No Stuff
AT S— AT TPINC23 HOA SDIN B e S 2l Lo 0[R2 Mo Stff___| 100 Ohms o Stuff
35 CODEC_HDA_SDOUT &—— T~ B - SATAZRXN [FAEL | R3 200 Ohms | 200 Ohms No Stuff
8P4R-33R0402 e HioA_SoIN2 g : §ﬂfé$§5 [H8ELx | 01/28 SWAP TMS R4 100 Ohms | 100 Ohms No Stuff
CODEC HDA BIT CLK_CI53__j; X C TRINCLS HDA_SDING I | SATAZTXp [AEG NOTE: SATA Port 2,3 may not be | rS 200 Ohms | 200 Ohms No Stuff
1k - S available in all Ibex Peak SKUs. | ™1 [Re 100 Ohims | 100 Ohms. No Stuf
cisa xc HOA SDOUT PCH R_B29 {115 spo SATAIRXP [-AHL | TCK | R7 51 Ohms | 51 Ohms 51 Ohms
1k | saTA3TXN [FAE3X 30K
’ SATATXP [FAELX | 1 '
s ‘e avsUs  wrr TPINCRS__ TP HDA DOCK ENY ka2l o pock eni/GPIoss <C PSSR _____ RS Ohms Not Applicable’ | Not Applicable
* TRINC TPINC25INC = SATA4RXN [FAD25x 0K
————— =y @) [BINC2BINC 130ql ipp pock_RsT#/ GPIOL3 |<C SATA4RXP [FADEX TRST# | RO Ohms Not Applicable! | Not Applicable!
os2 4 xc | | | N SATMTN Fanex Note 1: For [BX ES2 and later, TRST# does not require an external pull-up;
R355 R373 | | - but should be routed to a test point pad for PCH JTAG debug purposes.
X_ORO4 X_OR0402 | RAOL T M3, JTAG_TCK SATASRXN g: LSSAVA RXN 34 ESATA
777777777 SATASRXP ESATA RXP 34
X 2000402 _ B30 K3 17ac_THS SATAgTN |48 ESATA XN 34
SATASTXP ESATA_TXP 34
o1 X_200R0402 R363 K1 JTAG_TDI ©
X_200R0402 R351 X ITAG_TDO '5 SATAICOMPO AﬂﬂMI:OMPO +\§’|’
X_20KR0402-2 R342 J4 JTAG_RST# -~ 'SATAICOMPI \F15. R85 37.4R1%0402-RH
(_BIOS_LAB +3VRUN
G51-LA01678-A09 SPI_CLK 33R0402 R333 By Pl CLK
24 Copy BIOSL1 info. to SPI_SOCK7 and cis6 -
SPI_Cso#
+3VRUN X_C10p50N0402 £ DQ# 31

Region Access Control Table

size of each.
Master Read /Write Access
The Component section has information about the SPI flash part(s) the system. It -
includes the number of companents, density of each component, read, write and Region GPuand B106 ME GbE Controller
erase frequencies and invalid instructions. Descriptor /A WA WA
CPU and BIOS can
The Region section defines the base and the limit of the BIOS, ME and GbE regions BIOS -"W::!E;e:g);mm 3:“ Read / Wirite Read / Write
X wri jon
as well as their size. feg o - =
can always re
The master region contains the hardware security settings for the flash, granting "“:‘I“:'i‘l"':"‘ Read / Write from and write to ME Read / Write
read/write permissions for each region and identifying each master. Region .
GbE software can
PCH chipset soft strap sections contain PCH configurable parameters. Gigabit Ethemet Read / Write Read / Write a‘m’[fl':‘c‘:jé":;im“
The Reserved region is for future chipset usage. Plat;c;:!:“?au WA NIA N/A

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

The Intel® ME VSCC Table holds the JEDEC ID and the ME VSCC information for all

the SPI Flash part(s) supported by the NVM image. This table is NOT used by
Intel” ME Ignition FW only. BIOS and GbE write and erase capabilities depend on
VSCC 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.




IBEXPEAK - M (PCI-E,SMBUS,CLK)

U268
PERN1 'SMBALERT# / GPIO11 PCH_GRIONLL
PERP1 .
14 SUS SMBCLK
PETN1 SMBCLK SUS SMBCLK SML1 CLK
PETPL Cc8 SUS SMBDATA
PERN2 SMBDATA SUS_SMBDATA SML1 _DATA
PERP2 ;
% PETN2 'SMLOALERT# / GPIO60 PCH_UPEK INIT# q q
e _____ PETP2 SwLocLK. SMLO CLK Q8 Q15
| | 5AU30 | pepns ) Lo DATA NN-2N7002DW-7-F_SOT363-6-RH NN-2N7002DW-7-F_SOT363-6-RH
PERP3 =1 SMLoDATA [FOB—SHLODATA
| REMOVE TV TUNER | % jisie a
PETP3 a4 a4
,,,,,,,,, bMia PCH GPIO74
-_| = PERN4 SMB_CLK_DIMM 9,10,30,34 _( | 5
{ E10 SML1 CLK
34 PCIE TR SLOT2 S Cer—JfoTuioxoto pETPE PETNA SMLIDATA/ GPIOTS SMLL DATA
TP M R122 R128 Ro7 R79
PERNS. w | 2.2KR0402 2.2KR0402 2.2KR0402 2.2KR0402
PERPS T N CL CLKL TPJINC28INC TPINC26
% PETNS - o - s oo
- TPINC29INC TPINC29
PETPS [ CL_DATAL
a7 E -
st POIE GLAN X 8834 | perne gE o TPONC30INC TPaNC28 +3VRUN +3VRUN
Awad | -
34 PCIE_GLAN_RXP c3a CO 1uT0X0402 _PETNG PERPO s
34 PCIE_GLAN_TXN égﬂﬁ -G0-Tu10X0407 PETPG PETNG
34 PCIE_GLAN_TXP e PETPG | PEG CLKREOH
—————————————————————————— - = - PEG_A_CLKRQ#/ GPIO47 pHL—PEG CUREQE
| PERN7 |
. - PERP7 ittt +3VSUS
| NOTE: PCI-E Port 7,8 may not be pemy | CLkoUT PG A N{-AR : X REFCLKE 11 a
| available in all Ibex Peak SKUs. PETP7 | CLKOUT PEG_AP - GFX_REFCLK 11 | .
—————————————— P m— e ————— - ———
! perNg | o T BCLK_ExPh ‘ | pe GPOTA __1sca2 4
AN2 PCHUPEK INMT# 3 %,u4ia ]
| PERPE | o CLKOUT_DMI_P: BOLK EXP 5 | savsus, PCH GPIOTL FENAA q
| PETPE | 1 A
,,,,,,,,,,,,,,,,,,,,,,,,,, i CLKOUT_DP_N /CLKOUT Lk nd-A1L CLKDP# 5 ! X AOKROUZ RIS ! 8PAR-10KR0402
CLKOUT_DP_P / CLKOUT BCLK1P ckoP s | |
gdiponourrceny | | L0KR0u02 341 | sussumclc  mus ... 2zcger
- w CLKIN_DMI_N{-Al24 CLK_BUF_EXP# 30 .
*—Bag poieciirqoi/Gpiors [ CLKIN_DMI_p{-BA2L CLK_BUFEXP 30 I ! Lo shuonTh BUS ann R2KRQIOZ
A RN11
e ccour roew e Cui_soLk 423 CLiBUE BCLK# 30 suLL oAt a2 g
SMLICLK 3 ta 1
CLKOUT_PCIELP _‘ CLKIN_BCLK_P! CLK_BUF_BCLK 30 IS ANA
] Mo e S iy
*—U4d peiecLkrQLs / GPIO1S s Lk BUF DOTeSH 50 — ooV
13 CLKIN_DOT._ ., o
S CLKIN_DOT 96P4 E1. CLK BUF_DOTS6 30 8P4R-2.2KR0402-RH
CLKOUT_PCIEZN =
01/05 Remove NewCard CLK  Jauds{HioUr o2y y
CLKIN_SATA_N/CKSSCD_N{~AE: CLK_BUF_SATA# 30
[ ]>e“4c PCIECLKRQ2# / GPIO20 CLKIN_SATA_P / CKSSCD_P* CLK_BUF_SATA 30
SRCS N AH42 |
34 CLK_PCIE_LAN# R — CLKOUT_PCIESN REFCLK14ING-BAL~ CLK_BUF_REF14 30
34 CLK_PCIE_LAN ——Rll2 g CLRPCHORCI P AHAI 3¢\ koUT PCIESP WIT
.
34 CLK_GLAN_RQ# R4 oo — PCIECLKRQ3# | GPIO25 CLKIN_PCILOOPBACK {4 CLK_PCIFB 25
-
————————— -
! | AN peucour paey xTAL2S INq-AKSL—XTALZS IN !
| Rewove Tv ToNER | CLKOUT PCIE4P XTAL25_GUT :
! | %Mo pCIECLKRQ4# | GPIO26 |
e — = - = = = = values depend on Xtal
u cucum poes & R sl CLKOUT_PCIESN
34 CLK_MINI_PCIE3 — R4 g — CLKPCHSRCLP A2 3¢\ kouT PCIESP |
34 CLK_MINIPCIE_RQ# RUl9, CLk MINIPCIE R Hod peiEcLkRQs! 1 GPIO4s | X |
T TPINCIBINC TPINC17 ! =
S pouour pes s CLKOUTFLEX? /GPIOGS | |
Ckourpec P g omERIEReRTETE T
(=]
»%P13Q PEG_B_CLKRQH / GPIOSE | CLKOUTFLEX3 / GPIO6T 7
o
IbexPeak-M_Rev0_9

PCIECLKRQ1# / GPIO18
PCIECLKRQ2# / GPIO20

RUN Well

PCIECLKRQO¥ and
PCIECLKRQ3# ~ PCIECLKRQ7#
PEG_A_CLKRO#

PEG_B_CLKRQ#

SUS Well

b
[ GMCH thermal constrained @ max turbo TDOP (Recommended!) ]

/\/ [ Thermal constrained @ nominal TDP ]

GMCH
/ F}ower

No thermal constraint.
Power limited only
{Package Power Limit)

401 WD
oqn) xen

! +3VSUS

10KR0402 _ CLK GLAN RO R

01/28 Add CLK_MINIPCIE_RQ# Pull-High

+3VSUS

RI16, , J10KR0402 CLK MINIPCIE RO R !

R33:
‘ 01/05 Remove NewCard CLK pull high

1. Processor turbo — Most challenging in terms of
power density, drives Heat Exchanger design

2. GFXturbo-Doesn't affect Heat Exchanger
design, just ensures that Thermal Interface
Material is capable

3. TDP (Legacy)-Slightly relaxed Heat Exchanger

design

20w
i
g& 7| 125w A Processor thermal constrained

- @ max turbo TDP
P (Recommended!)
Game  gocoad
W pup | compuid
&
1die(DC) 4 .
Processor ™J Thermal constrained

Power [Homed = @nominaliDp
Top

® The system can be maximized turbo benefit by:
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

01/05 Remove EDID_SELECT# pull high ‘

* Turbo Boost control- EC passes
parameters through PCH to host
software for real-time Turbo Boost control.
* PCH can be programmed to notify EC
when a device is outside of limits via
TEMP_ALERT# signal- No SW alert in PCH.

Block Read Data Structure

* EC can read from PCH via SMBus: _Jik Data Format
_ Temperatures 4o Unsigned byte | 19C/bit
~ CPU, GMCH PCH Temparature Unsigned byte | 1°C/bit 0-255°C
- Sequence number CPU Temperature 10.6 Formar | 1/64°C/bit_| 0-256°C
— Host status 4 MCH Temperature Unsigned byte | 1°C/bit 0-255°C
. . s DIMMO Temperature Unsigned byte | 1°C/bit 0-255°C
* EC can write to PCH via SMBus: 6 DIMM1 Temperature Unsigned byt | 1°C/bit 0-255°C
— Disable and enable power sharing - DIMM2 Temp - Unsigned byee | 150751t 25550
— CPU and package power clamps — —
C 8 DIMM3 Temperature Unsigned byte | 1°C/bit 0-255°C
— Biasing preference -
~ Upper and lower temperature limits 1] 2 Sequence Number Unsigned byte | Count 0255
- 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

+ PCH can alert EC to out of range
temperature conditions
- TEMP_ALERT# signal assertion

SMBus Turba Status (STS)

EC-PCH Write Command:

Registar

CPU Temperature Limits

10.6 Format

= EC can monitor Intel® ME health WMCH Temperature Limits

Unsigned byt

IBX Temperature Limits

Unsigned byt

- Increments each time the Intel ME

refreshes data DIMM Temparatura Limits

Unsigned byt

Indicates optional usage Processor Power Clamp

by checking "Sequence Number”
{ with Turbo Boost

Unsigned
word




IBEXPEAK - M (DMI,FDI,GPIO)

bits 9:8 of PCHSTRP15.

u26C
FDI_Rxno [-BALE FDILTXNO 3
3 DMIRXNO DMIORXN FDI_RXN1 FDITXNL 3
3 DMIRXNL BI22{ pyinRxN FDI_RxNz [-BD1E FDITXNZ 3
3 DMIRXN2 DMIZRXN FDIRXN3 (B8 FDITXNS 3
3 DMIRXN3 BI04 pigrxN FDI_RXN4 [-BALE. FDITXNG 3
e FDITXNS 3
3 DMI_RXPO 80241 puioRxP FDI_RXNG [-BALL FDITXNG 3
3 DMI_RXPL DMIIRXP FOIRXN7[BE12— X FDITXN7 3
3 DMI_RXP2 BAZ0 pizrxp
3 DMI_RXP3 BG20{ pyizRXP FDI_Rxpo [-BE18 FDITXPO 3
FDI_ RxP1 [-BEL FDITXPL 3
3 DMILTXNO BE22{ pmioTxn FDI_Rxp2 [-BC16 FDITXP2 3
3 DML_TXNL DMILTXN FOIRXP3[BG6 X FpiTxP3 3
3 DMITTXN2 D201 pyiaTxn FDI_RxP4 [-AWAS FDITXP4 3
3 DMITXNS BE18 pisTXN FDI_RxP5 [-B014 FDITXP5 3
FDI_RxPG [-BA14 FDI TXP6 3
WIT 3 DMI_TXPO 80221 pmioTxP FOIRXP7BRI2— X FDITXPT 3
3 DMITXPL BH2L pmiTxe
3 DMITXP2 DMIZTXP
R310 3 DMITXP3 BDIB pyiaTXP Foi_nT (B4 FDLINT FDLINT 3
. " = o FDI_FSYNCo [-BE13 e FDI_FSYNCO 3
49.9R1%0402  4mils trace wide DMI_ZCOMP o - BH FDI_FSYNC1
500mils trace length owt cowe & [ pezs oMl IRCOMP FDLFSYNCL FDLFSYNCL 3
N FDI_LSYNCO [-BIL FDLLSYNCO, FDILSYNCO 3
3032 WIDG# ) FDI_LsynC [FBGLA — FDI_LSYNCL 3
+ Q17
SVRUNG N-SST3904_SOT23
01/28 Add PM_SYSRST# Pull-High EM SYSRSTH SYS_RESET# wakgy pli2—POEWAKEE (¢ peie waker 34
byi  PMCLKRUNE
40 SYS_PWROK ME sys_pwroK 4 CLKRUN#/GPIO32 EM CLKRUNG
oz g
INC19
}{ X_0402 PWROK E
JO— 532 EC ALLSYSPG RI2Q X OR0402 MPWROK R K5 | | EPwROK D sus_sTate /cpiost TRING TP20 P16
L ____ c
| ——AUXPWROK R __a10q) | an_RsT# g SusCLK / GPIoB2 [ ooe oo O TP18
R81 |
X_10kR0402 5 PM_DRAM_PWRGD D9 { HRAMPWROK E SLP_ssi/GPIogs PEA———PM SLP SS# % oy gip ssk 32
NO_STUFF ) = )
- 32 RSMRST# ESMRSTH Cl6q] RemRSTH g stp_saypHl—PMSLPS# % oy gip sas 32
hlor 32 SUS_PWR_ACK SUS PWR ACK M1 5us_pwR_ACK / GPIO30 E sip_say pR12—PMSIPS¥ 5 b sip sa 3238
eu pumsT o, 2 e b o 08/20)
Raze 32 PM_PWRBTN# PWRBTN# B stp_my prE—TEEEIE——O 1p12 08/20,
10KR0402 2] 4 |
# SUS_PWR ACK = SUS_PWR_DN_ACK ___AC PRESENT __ P7 |, opesent) GPIos1 P23 —\N%O P19 08/20,
H_PM_SYNC < v SYNG 5
PULL LOW FOR NOT INTEL LAN 2008.12.12 C
+3VRUN +3VSUS
RN20
Py _CLKRUNY | R33S . 82KR0402 SUS PWR ACK PRSP |
AC PRESENT RN 1
ERNN
03/25 Change R335 from R11-0822T12-Y01 —PMRI T B
to R11-0822012-R01 for SMT cost down 8PAR-10KR0402
PM SLP LAN# __ R121 10KR040
Source Dest Signal Name
M BATLOWS Raa 8.2KR0402 03/25 Change R345 from R11-0822T13-Y01
? | to R11-0822012-R01 for SMT cost down
Board PCH PWROK 208 __PCIE WAKER — TRBT JOKRO402 |
|
| 9/17 sch checklist2.0 |
PCH  Processor DRAMPWRGD s e
1209
PCH  Processor PROCPWRGD 1
Sym Parameter Min Max Units Notes 01/28 Remove PM_DRAM_PWRGD Pull-High 1.1KR1%0402
N See
t209 | PWROK active to PROCPWRGD active Note 7 — ms 7
t206 | PWROK deglitch time 1 - ms 6
6. Ensure PWROK is a solid logic '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

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).




02/08 Remove pull high
resister LVDS Connector side -

IBEXPEAK

- M

(LVDS,DDI)

+3VRUN

|
|
|
! U260
! 51 LvDS BLON 18 L\ e sovo mvend-Blib
| 31 LVDS_VDD_EN L_vDD_EN SDVO_TVCLKINP
! Y4B | prLTCTL SDVO_STALLN jﬁ
| SDVO_STALLP
31 1vDs DDC CLK Los ooc ol _amast ppc i
| 31 LVDS_DDC_DATA L_DDC_DATA SDVO_INTN ﬁk
| TPINC14 TPINCI6INC L CTRL CLK SDVO_INTP
3 TPINC13 8 TPINCIAINC i TR o
TP LVDS 18G 3o
LVD_IBG SDVO_CTRLCLK:
TPINCIS — LVD_VBG SDVO_CTRLDATA
03/26 Change R41 and R39 Footprint from Place near PCH LVD_VREFH
OR0402 to NC_0402_6 for cost down 237KR1%0402-RH LVD_VREFL DDPB_AUXN
R DDPE_AUXP
DDPB_HPD
31 LVDSA_CLK# :] LVDSA_CLK# 8 -
31 LVDSA CLK wosacik S DDPB_ON
DDPE_OP
B4 -
14X onlly LVD_1BG, LVD_VREFH and LVD_VREFL AN BAS: LvosA paTAsS ] DDPB_IN
floating. VCCA_LCD and VCCTX_LVD can be connected 31 LVDSA DATAL a5 LVDSA_DATA#L 3] boPB_1p
0 GND. 31 LVDSA DATA2# LVDSA_DATA#2 @ DDPB_2N
LVDSA_DATA#3 - DDPB_2P
2.1F use LVDS, LVD_IBG connect 2.37k to GND. BR48. | DDPB_3N ﬁﬁ
LVD_VREFH and LVD_VREFL connect to GND. 31 LVDSA DATAQ RAs0 | MVDSA_DATAO O DDPB_3P
VCCA_LCD and VCCTX_LVD connect to power . A g9 | LVDSA-DATAL -
. c
LVDSA_DATA3 = DDPC_CTRLCLK ﬁgz
DDPC_CTRLDATA
————————————— 31 LVDSB_CLK# ":j" LVDSB_CLK# %
| VDS VDD EN | 31 LVDSB_CLK LVDSB_CLK - DDPC_AUXN [-BE44¢
DDPC_AUXP
| ! 31 Lvbse_paTAOK 30l LvDSB_DATA#0 2 DDPC_HPD ﬁaﬁ
| Raz | 31 LVDSB DATA1# 1499 Lvose DATAYL 9 -
X_100KR0402 31 LVDSB_DATA2# U320 LvDsB DATA2 DDPC_ON
| | LVDSB_DATA#3 DDPC_0P
DDPC 1N
! I 31 Lvpse paTa0 Y51 (vDse DATAD DDPC_1P
| | 31 LVDSB_DATAL Lisg | LVDSB_DATAL DDPC_2N
- | 31 LVDSB_DATA LVDSB_DATA2 DDPC_2P
L e e e e LVDSB_DATA3 DDPC_3N
P — e ——— - === — = = A DDPC_3P
! |
Ll b gun 92| CRT_BLUE DDPD_CTRLCLK {130
| B53 US;
8521 CRT_GREEN DDP! LDATA
| cereum | [
! i
4
19
| T 34 CRT_CLK UMA Lk
! cnr n Cuopdoporcz FREARTUCIONS & onm—
|
1 o C10pSON040Z ! 34 CRT_HSYNC_UMA DDP!
| T | 34 CRT_VSYNC_UMA NC ! DP(
DDPD
! Iy —— | I~ DDPD_2N
| . | 5 DDPD_2P
| EMI suggestion | CRT_IRTN DDPD_3N
DDPD_3P
| 1KR1%0402 = =
7777777777777777 | bexPeak-M_Rev0_9
P ——————— == — = 5 e
04/30 Chang_e CI12,CI13,CI9 to stuff for | 10 note: Place near PCH
EMI suggestion CRT B UMA |
| -
| ! [ e bl
CRT G UMA ! | |
| | +3VRUN
! |
! crT R UMA | | R270  X_22KR0402
| | 1 CRT CLK unA !
I ;! !
| R273 R272 R27L ! |
| R264  X_2.2KR0402 |
| | CRT DATA UMA
| |
|
|

CLOSE TO CHIP PCH

37.50hm : 7/10/20 , 8/10/20 , 800mils

C0.1u10X0402
C0.1u10X0402
€0.1u10X0402

HOMI_SCL 34
DHDMI_SDA 34

N
P
E1N
0_MKEL P 3%
DPD_LANEO_N 34
DPD_LANEO_P 34

DPD_LANEC_N 34
DPD_LANEC_P 34

110KR1%0402-RH

DisplayPort DVI/HDMI
DP_X_LO TX_x_D2
DP_X_LO# TX_x_D2#
DP_X_L1 TX_x_D1
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_AUXE DDC_x_DATA
“auron |
HOMI_SDA R12 4,7KR0402 |
HOMI SCL R13 4.7KR0402 |
,,,,,,,,,,,,,,,, 3
. DOVIAHPDR RH3 HOMLHPD 34




Boot BIOS Stray
[POT GNTRO | Per G [ Boot BToS Tocation | PCI GNT#0
o [ | R

+3VSUS I

0 T Reserved PCI GNT#1 U26E
1 0 P
g T T »HA0{ pg NV_CE#0 PAYSx
Ro4 Re3 x N34 pg NV CE#1 gzg-gz
5 e W Cere
X_1KR0402¢ X_1KR0402 »A38 | 03 NV CE#3 PBDES
G381 py -
x4 hp5 NV_DQS0 [FAYEx
XA pg NV DQs1 [FBE8X
D451 o7
*E368{pg NV_DQO/NV_I00 [FABZx
HaB 1 g NV_DQ1/NV_I01 [FABEX
*E401p10 NV_DQ2 /NV_102 [FATEX
o *C401 py NV_DQ3 /NV_103 [FATX
A16 swap override Strap/Top-Block [ Semas |0 NV DO/ NV i0g [BBLX
Swap Over: —L oA M45 1 p13 NV_DQS5 / NV_105 [FAVEX
*E831 D14 NV_DQ6 / NV_106 BB
Lo = 0 v jorron fiveed = Wooor/hwvior [BALC
PCI_GNT#3 override/Top-Block >e13LX :g:‘; b4 m{@gmwgg BEXX
Srop Querride enabled gt »KaBt \pig & ' Bo10/ v Toto [ EDSX
o = efau X 2KR0402 jorra e = Woooit/woion: |88
L4214 \p2o NV_DQ12 / NV_Io12 [-BSEX
- KaB 1 poy NV_DQ13/NV_I013 [-BIB
*MEL{ p2z NV_DQ14 / NV_I014 [-BIE¢
%1521 Apo3 NV_DQ15 / Nv 1015 [-BGEX
*K5L] apog
%134 { Ap2s NV_ALE [FBB3x
DGPU WM SELECTH X hin] A0 NV_CLE [XE
%6481 pog
s for=Ta e Nv_Rcomp b
M7 pzo
X_1KR0402 forreral - bavz R34
AD3L NV_RE#
8 - X_32.4R1%0402-RH
1800 c/peon NV_WR#0_RE# PAYEX
%6424 cige1y NV_WR#1_RE# PAYSX
*HAIQ Craeoy -
*624d cjpeay NV_WE#_cKod-2Xk
INT_PIRQA# NV WE#_CK1§-BESX
INT PIROBY ___ psi §:§8§ﬁ |
INT_PIROCH
P == === == PIRQCH UsBPON USB_PON 34
INT PIRQD# ___ Ada]
‘ —: INT_PIRQD. PIRGDH USBPOP uss_pop 3¢ 00_USB
USBPIN USB_PIN 34 -
PCILREQH 51
| CLK PCIF PORTS0 | Eg QE ;g RI USBP1P uss PP 34 01 _eSATA USB
e REa—2459 REQLH / GPIOSD usep2n 205 - -
| | REQ3# / GPIO54 USBP3N 120 USB_P3N 34
pCl GNT#O UsBPaP [—H20 uss psr 3¢ 03_USB
PCICONTHO _ FdBd —_—
| CLK PCI FB BCT GNTAL GNTO# UsBPaN [-E20 USB_PAN 31
—CLK PCLF PCICGNTHL  Kasd
| DGPU_PWM SELEGTF GNTL#/GPIOSL usepsp 520 USB_P4P 31
DCGPU PWM SELECT# _____ E36
cie | BCI GNTIA GNT2# | GPIOS3 USBPSN USB_P5N 34 s
| LELONIEHB3d 634/ GPIOSS usgpsp G0 < uss Psp 34 05 WiFi
1 X_Coauievga02 | r —ussPen FM25 — — — _ _ _ N T e =
| = cus | ANT PIROE? _____Ba1d pypoes  gpioz il NOTE: USB Port 6,7 may not be
| X_C0.1u16Y(402 N RO KS3d pirgr#/ GPIO3 | Usep7n [-B2LX  available in all Ibex Peak SKUs. |
INT PIROGY _ ass] - oyl (VRIS AR RS TR I o
12/24 ‘ INTPIROHI— pad] piRacH !SP4 By
I . | PRGN | GriOS Usmpan 5225
| EMI suggestion o UsepeP [H22X
| *—K8g peirsTH 7] UsBPoN [HE22x
! | PCI_SERRY Eaa] =] usspop 535
———————————————— R SERR# USBP10N USB_PION 34
LCLPERRE  ES0d peRRi usBp10p (& USB_P10P 34
Usep11N [FG24 USB_P1IN 34
pCI IRDY; usep11p (-H24 usapiip 34 11 BT
LR B&2g Rpyy usep12N 24 USBPIN 33~ —
pol pEveELy | XM AR usep12p (424 USBP12P 33
Pl DEVSELY ™ Fag] "
PoLbEvSEL DEVSEL: USapian |42
PCIFRAMER a6
FRAME# UsaP13p G245 [
PCI LOCKi# naod o,
Jas —~
i
Vit BIAS
TP17 R311
O PIOS =
LTRSTH# och Gpi
bEwe 4
0C24/ GPIOa1
[ CLK PCI FB R262 22R0802_ CLiouT P X iy Bty 7 I
PO CLK PCI KBC R35 22R0402  CLKOUT PCI2 pas | Peie 4
e, CLK PCIF_PORTEO R261 22R0402CLKOUT PCI3 i ey A < S
- P48 ol kouT PCI4 oc7#/Gpio1a PTS Usk oc# B8 LOKR0402
ibexPeak-M_Rev0_9
+3VSUS
+3VRUN
PLT RS;
,2KR0402-1 1
3 26 DGPU_HOLD_RST#
oKRO402-1 32 DGPU_HOLD_RST#_EC )>—— A
2KR0402-1
! RN12
y2KRO402-1 3L SWLANRSTHE 34
¢ ——S b SSipc RsTH 32
$ T8 SianRsTE 30
2KR0402-1 8P4R-33R0402
] L R4 o g SSBUF PTLRSTH 5
| —DCPU PWW SELECTH _Ra9 Jokro462 |~ T T T T T

EHCI1:0~7
EHCI2:8~13
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IBEXPEAK - M (GPIO,VSS_NCTF,RSVD)

S GPIOO vad

U26F

BMBUSY# / GPIOD

CLKOUT_PCIEGN
CLKOUT_PCIEGP

ik

+3VSUS

R258
10KR0402

T

03/25 Change C7 to C11-1043062-W08 for
SMT cost down

Q30

INC7WZ14P6X_SC70
N-SST3904_SOT23

= 03/25 Change C431 from C11-1067314-T34
to C11-1067014-T04 for SMT cost down

32 KesMI# C38{ TACHL/ GPIOL
D37 rackz / Gpios
. o cuxour oy AE
32 Kesci TACH3 / GPIOT ] CLKOUT_PCIETP
i =
HOST ALERT#2 £10 | cpog
™ O — K9 { | AN_PHY_PWR_CTRL / GPIO12 A20GATE [P H_A20GATE 32
HOST ALERT#L 12| pio1s
+3VSUS  +3VRUN #
25 DGPU_HOLD_RST# DGPU HOLD RSTH SATA4GP | GPIOL6 CLKOUT_BCLKO_N / CLKOUT_PCiEand-AM BCLK_CPU# 5
DGPU_PWROK £an w1
TACHO/ GPIOL7 CLKOUT_BCLKO_P / CLKOUT_PCH BCLK_CPU 5
R12s RU3 . _10KRO402 BIOS REC - - e s e - YT 03/25 Change R331 from R11-0560012-C36
X_10KRO402 Y scLock/ GPI022 © pecy [BOI0HEEL R RifSeg () nrpect 5 to R11-0560T12-W08 for SMT cost down
IO TRING TP25 H10- Em LED / GPIO24 &5 Reiny pTL KBRST# 32 RaaL
SATA PWR ENHO 812 Gpioz7 5 PROCPWRGD [BEL0: H_CPUPWRGD 5 SER1%0402
e spl csi 13| pioss 5 RuTRIpy EDI0_PCH THRMTRIP: R, .\ R330 L TR 5
C steeo  wng
X_10kR0402 STP PCI e 56R1%0402
10KR0402 Rl SATA PwR e 7 O p— ‘
p |
| DSPUPUWREN . B7{ SATAZGP / GPIO36 TPy [-BA2% avsus
| DOPUPRSNTY B13 SATAGP / GPIO37 TPz A2
MFG_TOSE 3| o) crioss s |-BB22 HOST ALERTH#L _ R126 , , X 1KRO4D:
+3vsus CRB SV DET =
SDATAOUTO/ GPIO39 TPa [AXASC HOST ALERT#2 __R96 10KR0402
RO L\, laGMR_SO? SO 3 poiecuges  Grioss Tps [-aisc
B33 LOKR0402 ELd PCIECLKRQ7# / GPIOAS ™6
SVSETUP s
5 DRAMRST_CNTRL_PCH <& S SETUP TP7
32 CRIT_TEMP_REP#_RK- =3
o
.- -
[ ] 10 | Re crystal footprint on your platform.
will not be avai . retaining the footprint vi
pgayssnereEn P11 [l | Intel and custoner to test and evaluate FCIM for future platforms.
Mvss e 1 o 5-iiHz crystal and associated capacitor footprints only are requested
%85 ysS NCTF 3 o |&a TP12 components do not need to be populated.
A vssheTEs = (@ | --—Keep 1K Ohn resistor un-stuffed to GND on Ibex Peak GPI0B.
AR ySSTNCTF 5 TP13 [FAKAZ
e >-A53 USSTNCTF 6 e it
»—B2 yssTneTF 7 P14 [M32x
| %—B4 yssTNCTF 8
ven fora Vvl To1s A2 i -
| >B53 ySSTNCTF 10 | |
| ;ggf,; VSSTNCTF 11 TP1 (M0 sTP_pCit RI12 . 10KR0402
VSS_NCTF 12 SIEPCE  RUZ o\ JOKR0402 ¢ | |
o | P Tor7 [0 | !
e | VSS_NCTF 14 .
DGPU_PWR_EN# VSS_NCTF_15 P18 = CRIT TEMP REP# R PRy ! DGPU_HOLD RST# _R336 10KR0402 |
DGPU_PWR_EN 37 | VSSTNCTF 16 T AL S |
an23 SVSETUR - TR
> | vssneTE L 19 S GPIOD FRNA ‘ DGPU PWROK Ra0 10KR0402 !
ﬂSNMLVCIGMDBV_SOTZC!-E-RH | SeBIL] VesNeTE 10 NC_1 [-AB45¢ e YOuL vt !
| e VSSNCTE 2 s 8P4R-10KR0402 ! DGPUPRSNT# Ro2 10KR0402 !
;gﬁ;‘it _NCTF_ 2 [AB3% | |
————————————————————— VSS_NCTF 22
% Vs . ! !
VSS_NCTF_25 NC_4 [FAB4L ! |
VSS_NCTF 26
D ySSTNCTF 27 Ne_s 3 — 344 LOKRO, ! +avRun!
o] vesvere 28 R —— ! [
*EE_,L*EL VSS_NCTF_30 INIT3_3vi PRE—x | DGPUPRSNT# R102 10KR0402 |
VSSTNCTF 31 | B
oas |0 ‘ DGPU HOLD ST _RISD . X 10KRO02 [
bexPeak M_Rev0_9 ‘ DGPU PWR EN# __R107 1KRO402 !
|
! |
! |

DGPU_PWROK 32
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IBEXPEAK - M (POWER)

Mobile Thermal Design Power

T 03/25 Change C16 to +3VRUN SKU Thermal Design Power (TDP) Notes
1.432A T U266 POWER C11-1032082-W08 for SMT cost down 4M§—T 0.069A
' 0 8241 \cocoref: VCcADAC]) [AES0—y. — L o R QMs7 35 W 1
CCORE
l 828 {CCCoRe| veeapactz] |¢ o6 1:; cu L o HMS7 35W 1
o2 CCORE[4]
l coueveiz E g ccoRel) g e jiﬂj — 03/25 Change C12 from C11-1067314-T34 es e w !
VSSA_DAC[2] = = ange rom - = — -
£30 ccont] g oAl = = to C11-1067014-T04 for SMT cost down PM55 3.5 W 1
s vecconey O “avRUN Q557 34w 1
M2 VCCCORELT] ()
30 yoccorelzl O »
ojusesrm S
] VESEOREN Vssa Lyps {48 03/25 Change C30.C31 to VRN
— C11-1032082-W08 for SMT o 0 0.059A
= t d .
wrr wrr veerc wosty pa3 +vee Tx Lvbs , cost down P
0.04A L 9 e g s B E
> - [ [ c22u6.
22 1
g V1 1S VCCAPLL EXP __ B124 | \/cppiiexp = t P P .
X_10400mA-RH l. P = = 03/25 Change C19 from Table 8-4.  Measured I.c (Mobile Only)
cant savRun  C11-2267367-M09 to
l X_C10u6.3x§0805-1 w22 | VEEoR » veeasg) C11-2267014-M09 for SMT cost 50 Iccmax | S0 Tcemax | S0 Idle S0 Idle s
== 231 veciofer o vces_aja) [FADE 9 down Voltage Current Current Current Current Icuﬁax Sx Idle
T - Nag ] Vecioze = l Voltage Rail 9€ | Integrated | External | Integrated | External Current G3
waa | VCOI0 9 ca3 ) Graphics | Graphics | Graphics | Graphics C“("S“‘ (A)
aizs | VC0%0 z L conaevome (A) ") ) (A)
126 VCC\OE:Zi /
Ca3l c61 = Cs6 =+ c73 = ca4 vecial 1.1,
F' C1006.3X5080 C1u6.3Y0402-RHC1UB 3Y0402-RHC1u6.3Y0402-RHC1u6 3Y0402-RH Wi eSOk +VCCVRM vcruIo 1.05 o0t 00 oo oot -
= = “2 VCCIO[36,
8 | VCCIOI37] 124 VEREF .001 .001 .001 .001 —
03/25 Change C431 from C11-1067314-T34 wize | VESOE0 VECVRMEZ]
to C11-1067014-T04 for SMT cost down A28 1 vecioa - T VSREF_Sus 5 001 .001 .001 .001 .001 -
veciofad) vecomi)
8428 vedio 2 [] i 0.058A T Vee3_3 3.3 .305 .305 .0176 .0176 —
aoa] veciofss VCCDMIf2]
ac26 | VoSOl l VCcADAC 3.3 .075 .0011 .0011 .0011 —
ac2a | YSSIOl4 X cr9
B0z VeSO w ] lmuNVWZRH VoCADPLLA 1.05 .088 .0176 .825 .0044 —
VCCIO[48] - = —
N veaos 3] PNANDIL) - +1_8VRUN VEcADPLLB. 1.05 .088 L0176 .0044 .0044 —
BE28 2 PNAN
8628 | VSO CRB +3VRUN NO STUFF 0.156A ViecCore 1.05 1.43 1.254 .3685 .2805 -
L BH27 | 53
INCALO VecDMI 1.1 .055 .055 .0011 .0011 —
T el +VCCVRM  +3VRUN e I 0805 -
0.037A j’ razs ) oross 2 ! I 15 _#V_NVRAM_VCCPNAND '{ Veclo 1.05 3.23 2.628 .463 .285 —
. I
K \a0omARH l. ‘ l | | 1.05 .220 .220 .066 .066 .132 —
c1o7
| cass lcl 5 5 9 —
NO_STUFF s : T 1.05 1.2 1.2 .186 .186 .08 .0044
T |l . __=__ - +V1 1S VCCAPLL FDI__ gng | 3.3 021 .031 .0022 .0022 .0154 0022 -
w23 m 1.8 .0055 .0055 .0022 .0022 —
6 uA
c127
PN TE0 S lco,lulsvuwz 3.3 .0011 L0011 .0011 .0011 L0011 L0011 seeln?’tes
) VecSus3_3 3.3 .087 .087 .0132 .0132 133 .0297 —
VecSusHDA 3.3 0088 .0088 .001 .001 .001 .001 —
+VCCVRM
VecVRM 1.8/1.5 156 114 113 .045 —
VccALVDS 3.3 .0011 L0011 .0011 .0011
VecTX_LVDS 1.8 .066 L0011 .0198 0011
The VCCVRM rail (1.8 V/1.5 V) powers an internal voltage regulator module (VRM) that +1_5VRUN
regulates clean 1.05-V voltage supply for analog rails (VCCAClk, VccapllEXP, VCCFDIPLL, | NO_STUFF
and VCCSATAPLL) . This solution will allow us to remove the LC filter requirements for R78 X O0R0805 |
those rails, thereby reducing platform BOM cost. VCCVRM is enabled by default via #L8VRUN | _
internal pull up to GPIO27, therefore GPIO27 should be left as No Connect. The
following diagram shows implementation details on how to enable and disable VccVRM. R86 0R0805
= IS
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VecLAN may be grounded if Intel
LN Ts disabled. IBEXPEAK - M (POWER)
T T
0.052A T L20 X_10u10gmA _0805-RH JtV1 1S VCCA CLK u26) POWER T
cass cass VCCACLK[1] veeiofs) 4‘“;—4 l. cs0
g g veciols]
 C10u6.3X50805-1 X_C1u6.3Y0402Ry vechcLKp) Veciolr |12 C1u6.3Y0402-RH Lavsus
veciofe]
E23 1 yecLan(t) veesuss 3 4 8
vecsuss 3z 28
VCCLANE2] vecsuss gja) 28 cazs
Vecene i e C0.1u16Y0402
o2 coausvoscs TP PCH DSWva0 | [ oocico o VCcsuss o) 225 -
vecsuss gy (28
o8 vecsuss gig) (28
VCCME(1] veesuss s (28
T o0 vecsusa 3] [
T VCCME[2] % veesus3 3 58
VCCSUS3 3(12
1.849A D41 veemeg) > vecsus3 313 [H28
can vecsus3 3] [
4 4 4 VCCME] VCCSUS3 3(15
T Ghievxsoshn | Guussvosz e vecsuss dhol R
- B VCCMEL] Ve s 03/25 Change D8 from DO1-RB551V0-R06 to
C2206.3X50805-RH veewmes] vecsuss il 5 D01-BAS4000-WO1 for SMT cost down
39 1 yceme() » VCCSUS3_3[21] ;22
l 78 5 vocsuss szl e +3VsUs +3VsUs +3VRUN
c32 o - C26
VCCSUS3 3(24
C0.1u16v0402 42 |\ comep) o Ve b I 7 . 03/25 Change D7 from DO1-RB551V0-R06 to
VCCSUS3_3[26) l D01-BAS4000-WO01 for SMT cost down
Yag [} 6 c59 o8
- VCCME(10] VCCSUS3 3(27 S utsvoao o BASAOWS. SODIZER
a1 - T \S40WS ¢ o
VCOME(L1] g veesusa_3(zs] T s o BASAOWS, SOD3Z3 R
Y42 1 yceme(z) b veeiofss) P23 RS7
= Verer sus |-E24 +VSA PCH VCCSREFSUS 0.001A
+VCCRTCEXT DCPRTC | =C74 100R
P c128 ‘g C1u6.3Y0402-RH +5VRUN
# 16v0402 R14
0 1564 { : " o001a
U241 ycovrM3) x [© = c25 100R
+VL1S VCCA A DPL o |y vecs 3ig) [ C1u6.3Y0402-RH
0.068A { e veororan O N s
+V1TS VCCA B DPT vechorLLARl G 1G vees_3(g] +3VRUN
0.069A { - a vees sjio) {438
VCCADPLLB[1] °
VCCADPLLB[2] N vees 3y [FN36—o 1 8
M2 veciop) © veea apiz) [FB36- CO-1u16Y0402
< vecioz2] s +3VRUN
T o 30402 . L anas | VcGiops) vees 33
3.062A § L Sieavonrmn sl yccop |
= vces_afi4) [FARL
L s veeiofs) = C100
C1u6.3Y0402-RH veeiop) C0.1u16Y0402 wiT
vecssT " VCCSATAPLL(1] 0.03
DCPSST VCCSATAPLL[2]
T cue
C0.1u16Y0402 VTT
VI 1A INT u: epsus
i Vel
Tcn
N CO-1u16Y0402 P18 { yocsuss_slze) VCCVRI u
0160A { I
° VCCSUS3_3(30] <
- - o g R P
C0.1u16Y0402 veesuss s | <K
- I o vecio
L 22 1 yecsuss 3p2) 3
= veeiofi2]
o O e Fae
0.357A ¢ . S Vegois) }?%
1 vees 3] o veciojis]
c1ig Y16 a B9
e €0.1u16Y0402 vees 3 xgggﬁ;}
veciofis] ﬁggé T
0.001A ¢ : - VeGioizol
. : . v_cpu_io] s { 0.006A
l l l 2 vComER3]
e —
c1a7 c108 c69
C47u10Y0805 | CO1u16Y0402 | CO.1u16Y0402 veeuio O VCCMELS]
RTCVCC VCCME[16] +3VSUS
0.002A ¢ ; ; § . )
1 1 VCCRTC e | < VCCSUSHDA °
c116 cur x| g l
C0.1u16Y0402 | C0.1u16Y0402 bexPeak-M_Rev0_9 T cs7
€ C1u6.3Y0402-RH Suspend supply for
WIT o o = IntelR High Def tion
V115 VeeA A DPL Audio- This pin can be
w1 10u70mA, 0805-RH .
cagy caos
C220u2 550-RH]1 C16.3Y0402-RH
“V1_15_vCCA_B_DPL
L8 10u70mA, 0805-RH .
: 1
c1s cn
C220u2 550-RH]1 C1u6.3Y0402-RH




AK - M ® & capi . § _ )
IBEXPE (GND ) Intel® 5 Series Chipset Mobile SKUs Table 113. Power Delivery Summary for Intel Management Engine SubSystem (Sheet 1 of
2)
SKU Name(s)
Feature Set
uzeH What Tt _ sx/ | Sx/Moff/ Power OK
16 u26l QM57 | HM57 | PM55 | HM55 | QS57 Powers Rail Sx?/M3 Moff2 woL? Source Enabled By indicator
vss|
o - s V33 veseen i PCI Express™ 2.0 Ports ) 3 ) & B
vssfi] vss(go) VSS[160 VSS[260 2,
0. vssH vss(g1] [AK3L—¢ ::g vss{m VSS[261] JK]A] Platform 5-v VE.0A on on an 5V Always
b | Vo vssiga 4581 za | VS52 vestzed i USB* 2.0 Ports 14 14 14 124 14 Rail (sx)
41 vss[s] vss(s4] [AK35 g B3L{ yss[164] Vss[264] [K4: TA Port 3 5 3 4% 6
-] vssiel vss[as] [-AK3E o B35 vssiies) vssizes] (I SATA Ports DRAM VDD V150 oninS3 |OninS3| Onins3 V15U SLP_S4%
VsS[7] vss[ag] [FAK43—g VSS[166) VSS[266) -
a0 akas ] Ba3 T -
vss[g VSS[87] VSS[167] VSS[267] HDMI/DVI/VGA/SDVO/DisplayPort Yes Yes No Yes Yes V0.755 X -
a | V23] vesiog] [Akae{ T e vesten & play DRAM VT o oft off off* V\?,J??Um SLP_s3% )
321 yss[10] vssigo] [AKE—¢ BZ 1 yss[169) vss[269] [-- VDS Yes Yes No Yes Yes V0.75U -
ai VSSf vesioo) [aka—3 ma12 | VsSlino Vasiero |22 P P R——
823 | 2312 VoSt Fase 8816 | V2317 Vet [ Graphics Support with PAVP 1.5 Yes Yes No Yes Yes CKs0s : o o -
B30 { \/5514] vssfo3] [FAMLL o $—BB20 1 55173 VSS[273] b‘i — Mobile
311 vssiis, Veolos [BBas—] BE24{ /5174 vssizra) |12 FIS Based Port Multiplier Support Yes Yes Yes No Yes i
Bag] Vsstis vssios] 4020 — Hhag] VSsii7s) VSSI275] [y - Intel® 5 1.05 VCORE off offs offf V1.055 PWROK
a3 | VST Vestoel Camzo 1 aaaa | VSS(i70 VSSI276] 75 Intel® Quiet System Technology No No No No No Series
ke Ve e =l Ve chipset
B85 vss{20] Vss[og] [-AM26__g BB49 1 \/55(179 vss[z79] [H438 Intel® Rapid | AHCT Yes Yes Yes Yes Yes
B8 ss[21] vss[ioo] [(AM2B g BBS { y/5si180) vss280] [-44: WLAN V3.3A on on on 3.3 V Always
to] vssize vssion] FRERY ACia] VSSlial vssizst] (2 Storage Raid 0/1/5/10 Support Yes ves Yes No ves
o1p | VeSlZd N v BC1a | VoSie vestzed Ny Technology PP M3 Support + Intel® 82577 GbE LAN
Die | VoS Vestios) ez ac2z | yS3iio veseen M Intel” ME Ignition FW onl No No | ves No No Tntela ME
023 | V350 VSSLOS] Fayas 1 aca | V3ion Ve e 9 Y Lol A V1.05M on off off V1.05M SLP_M6 | MEPWROK
D20 avan ] BC36 D1 ®
B v Voo e B v s ntel® AT Yes | ves | Mo | ves | ves e - H
0321 yss[30) Vss[i09] [AMA2 ¢ BC44 ]\ c5(igg vsspoag] [230 ® PHY LAN e on off on ' SLP_LANZ
Dad veshool Paon 1 acs2 | VSS9 VeSen) [ea: Intel® AMT 6.0 V1.1_LAN_M V1.05M
L2z | VSSI3L Vsl amas BHY Vss{m Veeor [eaa Yes No No No Yes
Dl vss{ﬁ vss[117] [FAV22—¢ BD48 1 y/55[107) vss[202] [-B4: SPI Flash
D46 |/ S[3y) vss[113] [HAM4S ¢ 8049 { /<o g3) Vss[293] [245- o) PCH SP1 W3.3M_SPI on off off" V3.3M SLP_m#6 MEPWROK
VSs[35 vss{114] [FAML BD5 ] y/ss{194 vss[294] [-B4 Intel™ Remote PC Assist Technology for P
D7 yssia vss[i1s] [A250—4 BEL2 | yssiig5, vssizo] & Yes No No No Yes Interface
2] VSS Vesiiie [Ea—4 seta | VS3Ho Vasipag) 25 Business pre—
G e Vachiis) [asso 4 neza | V2S(ioh Vesioon L Intel® Remate PC Assist Technology for N Ve N No No VCTLAN on off off V1.05M SLP_mxt
R i Ve ey R v Ve Consumer S I s eortroller
m Fapsz BE38 T -
cas | VoSl Veslizs Faeas—1 aeaz | V2320% veskos Intel®™ Remote Wake Technology No No No No No HNo M3 Support + Intel® 82577 GbE LAN
o1 | Vosfin Vasiizs [-aesa 4 seds | 35200 Vasiao) [se —
£45 | VSSI48) VoSl Paps 1 aEsq | VSS(20d ﬁgggg L3; "EI V1.05M Off off oOff V1.05M SLP_M#6 MEPWROK
as ] VSSler Vestize) a2 aea | VS350 Vsiang) a4 Local Ram
5. 322{33 3225; AT ¢ BEd 322{385 322{385 1L PHY LAN V3.3M_WOL Off Off aon V3.3M SLP_LANZ N
VSS50] vssfiz] [BAL2—¢ BEA9 1 /55209 vssog] [-E16 V1.1_LAN_M V1.05M
G: VSS[BI vss{130] [FAH4B—¢ BESL{ y5s(210] vss[a10] (RO
it e Ve e R e Ve gcpr.!;slh V3.3M_SPI off off Off’ V3.3M SLP_M#6 | MEPWROK
15| VoSioy Veshiag [T 4 aca| V2321 veshti faa Figure 2-6. Platform Power Block Diagram—53, M-0Off, with Wol, No WoWLAN -3M g M
L AHi6 | G ATAZ. BGEQ 31 Interface
ke Ve e Bt v { et
H32 1 |5 si57] vss136] [(AV12—¢ BHIS | /ss216) I ntegratel =6
18 \log) Vst e BH1a | Voo g LAN VCCLAN oOff off off V1.05M SLP_M#
H43. vss{sg vss{13g] [FAY20—¢ BH23 | /5215 - Controller
"‘37 VSS[60] vss{139] [FAV24—¢ ¢—BH3L 1 ys5o19 I
119 322{2; Vesha Cavaa BH39 ﬁgggf % No M3 Support + Mo Intel® 82577 GbE LAN
X I\Vic}: - BH43
s VeSS 1 ] V2352 i Intel ME | osmynam | off oOff off V1.05M SLP_M#5 | MEPWROK
221 yss[es vss[lag) [AV4E g BHT yss(224 I Local RAM -0SM/1. - "
1231 y/55[66] vss{145] [FAVAL ¢ C12- vssiazs I:
1261 vssier vss[ide] [Ae— C50-1 vssiaz6 I SFI Flash
122 ] VESiE VoSt [aw ] £ | Vo | PCHSPI | V3.3M_SPI off off o V3.am SLp M#6 | MEPWROK te]
24 1 \/55[70] vss{14g] [(AWIE ¢ E16 1 y/55[229) I: Interface
p——AT5 yss[71] vss150] [FAW2—¢ VSS[230]
st VSl e e e Tntegrated
vssizal VSSIS2] [Faag Faq | /SSI232) LAN VCCLAN off off Off Grounded
ML 5s(7) VSS[153] 1 VSS[233] ] y
N19 | \/55i75) vss(154] [(AWA0 ¢ E38 1 /55(734) | Controller
LAaws2 4
VSS[76] VSS[155) ? VSS[235)
K22 { yssi77 vssjise] [AL—4 $—Ed6 sspag) I:‘ Powered
K23 { /55(7g vss[157] [FAY4—¢ EdB 1 y/55[237)
K28 { y/ss[79 vssi15g] [FAY4Z—e :g VSS[238]
herPeak W_REv0.5 i veslos [l Not Powered
VSS[241]
a1a] Vssizaz Self Power-Off, or
VSS[243
ST s Not Powered
rt VSS[245]
G221 vssiaas)
G322 vssfz47]
G361 vssfaag) 3
G0 vssa49)
VSS[250]
‘;20 VSS[251]
H16 | VSS1252 VesIssal Pataa Fi 2-9. Platform P Block Di; —54-5, M-Off, with Wol, No WoWLAN
Vested Vesid igure 2-9. Platform Power Block Diagram , , with Wol, No Wo
H20 1 |55 VSS[354] L"A,_
H30 1 /5255 VSS[355] [AKIS
H34 1 \/ssi256) VSS[356) "
H38 1 \/5si257) VSS[366]
Ha2 1 \/ssi2sg)
bexPeak-M_Rev0_9
l:‘ Powered
[l NotPowered
Self Power-Off, or
Not Powered
B
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+3VRUN
+3VRUN
+3VCLKGEN
o R149 U0
10KR0402 R396 10KR0402 59 CLK BUF BCLK R INC28 1 p g 2 X 0402
#RLATCH CPUT_LO™* CLK_BUF_BCLK 22
R395 10KR0402 PCICLK5 ot VR PURGD CLKEN 2 CPUC Lo CLK_BUF BCLK# R JINC27 X 0402 g;CLK,BUF,BCLK# 22
R393 10KR0402 WTDG# N-2N7002_SOT23-1 Vit_PwrGd/WOL_STOP# CPUT Lipe |56
R394 10KR0402 SEL_STOP 9,10,22,34 SMB_CLK_DIMM 2> 811 scLk CPUC_L1F+ 85— 2010/01/12 remove external CLK to CPU
¢330 o\ JMOKRDA0Z  SEL STOP 40 VR_PWRGD_CLKEN# Yy———-G| 9,10,22,34 SMB_DATA DIMM > Gi SDATA kBT st X 0402
R443 10KR0402 FSA 32 EC_FSBDOCL p. *DOC_1 DOT96T_LR/PCleT_LRO LK BUF DOTS6E R INGIT 0405 CLK_BUF_DOT96 22
32 EC_FSBDOCO 5| »poc_o DOT96C_LR/PCleC_LRO CLK_BUF_DOT96# 22
03/23 Add R443 for FSA pull high resister = TRINC36 (5, CLKCEREERUN 2 1 .o50Hz_OF_2x/PECLKREQO#/Freerun PCleT LR1 — s 2Dz CLK_BUF_EXP 22
_SELSTOP 3
R397 33R0402 FSA *25MHz_1F/PECLKREQA#/SEL_STOP PCleC_LR1 CLK_BUF_EXP# 22
33 CARDREADER 48 ((—Ro0T an33R902 PSR 18 1 rq) pSB_dsmHz
SEL24 484 _R391 X_10KR0402 E) 35 Gk BUF AerTe §§ R392 33R0402 FSC 1| Fede e PCIeT LR2IPECLKREQU# |25
ESC R390 10KR0402 SEL24 48# 19 PCleC_LR2/PECLKREQS# .
— R e ¢ “|TP_EN/24_48MHz
*PCI_STOPH/PCIeT_LR3 [F22—X
_FsB  R3%8 ,,.J0KR0402 [ —Z- PCICLKO “CPU_STOP#/PCleC_LR3 [-30—x
%—E8 pcicLkl
- . %—9{ “FSD/PCICLK2_3x PCleT_LR4 [-31—x
= hEn 13| FsLe/PCICLKS 2x PCleC_LR4 |F32—x
2332 WTDG# ) e ~SELRSET/RESET_IN#RESET#/PCICLK4
_PCICLKS 15|,
“GSEL/PCICLKS PCleC_LRS/PECLKREQ7# [34—X
0 PCleT_LRS/PECLKREQS8# |-35—X
101 voorcl
1| voopcl PCleT_LR6 [31—X
VDDPCIEX PCleC_LR6 [-36—x
+3VCLKGENO 511 yppio
g? VDDI/O PCleT_LR7 [-32—x
VDDCPU PCleC_LR7 [F38—X
1
VDD48 PCleT_LR8 43—
PCleC_LR8 [42—x
| EE—
VDDREF
VRN Gf VDDSATA CPUCLKT_ITP/PCleT_LR9 |F43—x
VDD25MHz CPUCLKC ITP/PCleC_LR9 [-44—x
Pin 3 (SEL_STOP 125 180L1.5A-90-RH VDDA ,CLK 54 .
1= Seﬁects_pin 29/30 to be PCI_STOP#/CPU_STOP# VDDA Pl RO Lz
0 = Selects pin 29/30 to be PCIEX outputs 1 1 GNDA -
= c463 = ca65 6 |50 s
C10u10Y0805 | CO.1u16Y0402 I gmggg: 58':3{23 29
Pin 14 (RESET, 20 -
GND
1=RESET IN#/RESET# 28 CLK BUF_SATA R INC3L X_0402 CLK BUF SATA 22
GND SATACLKT_LR _BUF
0 = PCICLK® output 23 o TR CLK BUF _SATA# R____JINC29 X_0402 ggcmisupfsmm 5
46 gmg - PLL XIINC CaB2y  C22p50N0402 I
Pin 15 GSEL)
1= Selects DOT 96Mhz
0 = Selects PCIEX0/ 3.3V PCI clock output
14.318§8MHZ20P_S-2
Pin 19 (ITP_EN/24_48MHz)
5) = ggue iy cazpsonoavz |,
|

2009/12/24 Add for EMI request

CLK BUF REF14 _ CI58 [ X_10P50N0402
+3VRUN +3VCLKGEN
) CARDREADER 48 CI28 I X_10P50N0402 )

180L1.5A-90-RH

=+ C226 = Cc211 = Cc213 = C220
C0.1u16Y0402 | CO.1u16Y0402 | CO.1ul6Y0402 | CO.1ul6Y0402

C224
C0.1u16Y0402

= C473 T c228 = C225 = C490
C0.1u16Y0402 | CO.1u16Y0402 | CO.1ul6Y0402 | C2.2u6.3X5

MS-16G1

I?a!e: Tuesday, May 04, 2010 Bheet 30
E




+5VRUN
)

BLUE
22 KLED_CAP# 32
D20 LED04-8-20mA2.8V_1608-RH

8PAR-220R0402

RN13 22 LED_NUME 32
roia2
DA D19 LEDO4-B-20mA28V_1608-RH
BLUE
’ ~ «

KLED_HDD# 21

D18  LED04-B-20mA2.8V_1608-RH
BLUE

LED_BLUETOOTHY 32.33

+SVALW

R256.

CLep wians 32

03/04 Change LED color to Blue

03/30 Change D21 from
DO0C-0403000-E07 to DOC-0400600-E07

ORANG
»

R257.

—————<LED_BATLOW# 3:

p21 LED-O_1608
, BLUE

+5VSUS

R253

0R *’»%ﬁsu CHARGE# 3:

LEDO4-5:20mA2,5Y_1608:RH
03/04 Change LED color to Blue

0R N BLUE

LED_ACPI# 32
D16  LED04-B-20mA2.8V_1608-RH

14

FPC12P-B-0.5PITCH_WHITE-RH-3
NSA-12F0200-A81
FPC_S12_3

1 HDD#
NUM#

3 CAP#

4 BLUETOOTHY

5 WLANF

& BATLOWF
CHARGEH

& ACPIF

T OrSVALW

| — AU
1L OH5VSUS

b

03/25 Move ODM LED Function to MB

CPU FAN

to C11-2253413-W08 for SMT cost down

+3VRUN
R38L
10KR0402
—mi»cpurw FB 32
vgerany | 4 BH1X3# white-1.25pitch
N32-1030720-A81

+SVRUN
Modify fo ANPEC
15
€204y C1u6.3Y0402RH FSm# GND
——2{vn GND
~ECFANL 31 oyt GND
3 FANL WMD) RIS, 10KR0J0Z RI3E, TOKROZZ | 4 | cer oD
I /APLS606KI-TRL_SOP8-RH
c200
C2.2U10%RH. C2putov-RH
b £
03/25 Change C200.C202 from C11-2253013-Y01

9/10 chage footprint

CAMERA LVDS ON

37,38

+3VRUN

LVDSA DATAQ

D03-0340400-A68
Q7 N-AO3404_SOT23

CAM_PWR
L7 NC_93519

RUND}

32 CAMERA_ON# )

R11 MRO402
N-2N7002_SOT23
03/25 Change C8 from
- C11-2263027-W08 to
c13 C11-2267014-M09 for SMT cost down
0.1U10x0402

co
X_0.1U16Y0402
RUND DG
d
Qo -4

+3VRUN

R37
1MRO402

24 LVDS_VDD_EN ),

R18

100KR040:

Q12
4V3.3_LVDS_PANEL
IRLML6402PBF_SOT23

D,
i C406 ca07
I 0.1U10X0402 | 10U10Y0805

3 = =
@ R16
GR35 100KR0402| X_1KR080S
S LvDs voDEN#[R
S 03/25 Change C29 to
T g C11-1032082-W08 for SMT cost down

2N7002 Q3

SOT23SGD_T

LVDS VDDEN# @

X_N-2N7002_SOT23

u13
X_IND_CM_FILTER

12
X_IND_CM_FILTER

L1
X_IND_CM_FILTER

14
X_IND_CM_FILTER

u7
X_IND_CM_FILTER

s
X_IND_CM_FILTER

10
X_IND_CM_FILTER

L9
X_IND_CM_FILTER

www.aitech1.ru

PWR_SRC
PWR_INVTER
INCAT
X_0805
ca12 c20

10U25X51210)

0.1Us0Y

ChA.L ChB.H
Follow MS-16GK Pin define
24 LVDSA_DATA2# P p21 (2L LVDSB_DATA2# 24
24 LVDSA DATA2 P2 P22 22 LVDSB_DATA2 24
P3 P23
24 LVDSA DATAL# 4Py pas (24 LVDSB_DATAL# 24
24 LVDSA_DATAL 51 pg pas [25 LVDSB_DATAL 24
PG p2g (25
24 LVDSA DATAO# P7 P27 LVDSB_DATAO# 24
24 LVDSA_DATAQ e ] P28 28 LVDSB_DATAO 24
Py P29
24 LVDSA CLK# 101 p1g p3o (30 LVDSB_CLK# 24
24 LVDSA_CLK prm hict! pa1 3L LVDSB_CLK 24
32 BR-AD-ADIY)—EE S3R0402 131 b3 p33 (32 USB_PAN 25
24 LVDS_DDC_CLK 14 by P34 [-34 USB P4P 25 ,3yRUN
24 LVDS_DDC_DATA e P35 (58 Li-oN
+V3.3_LVDS_PANELO { b et 5
+3VRUN _LVDS.| P17 P37
oY PWR_INVTER O- 1 :: P18 p3s ?ﬂ T CAM_PWR
1 Hre 4
P20 Pa0
———41{ Gnpm1 GrDm2 caot o
03/25 Change C11 to o & T I 0.1U16v0402
C11-1032082-W08 for SMT cost down | coorupsmaice] | | MECUfmEcs  wece | MEC2 o -
pe BH2X20S-1PITCH_ WHITE-RH-1 03/25 Change C394 to

+3VSUS

3 e BlON Sy—R2B% X OROA
32,34 LID# Yy———ri
24 LVDS_BLON )

u22

R260
X_100KR0402

R266
100KR0402 NC7S08_SC70_5

BHEADSMD2X20
N32-2200270-A81

C11-1032082-W08 for SMT cost down

MICRO-STAR INT'L CO.,LTD.

Lauch board conn




U9

i cu3
I (_C10p50N0402

i cuaz
I (_C10p50N0402

consumption in operating
state under Windows
environment. All clock
domains are running, and
no keybeardimouse
activities.

| 1 +3VALW
+3VRUN ! | 9
21 INT_SERIRQ SERIRQ vee ?
R26 X_10KR0402 KBSt ! o, S sty | 21 LPC FRAME#EE LFARAME# vee 22— ™ +IVALW
| 19 GFX_OVERT# —-K— | 25 CLK_PCI_KBC EECTRRUNF PCICLK vee 29 EC AVEC sl H
7 an
CLKRUN#/GPIO1D vee
R28 X_10KRO402 __KBSCI | | o LADO KR LBC I/F Ve v
7777777777777777777777 21 LADL LADL vee (HBa— 4 4
R3L X 10KRO402 H A20GATE o s Lot c122 F cla F c2 c430
R27 X 10KR0402 _ KBRST# 03/26 Change R30-Footprint from 0R0402 to NC. 0402_§ for cost-down JaVALW 21 LADS LAD3 POWER/GROUND  ,ycc C0.1u10X0402 C10u10Y0805 | (C0.1u10X0402| CO.1u10X0402| ~CO.1u10X0402
= | | AGND [-52
RNS | R33 10KR0402 EC RST# a7
o " | T ECRST# GND
PR it " T 2
1 ARR EC_CLKRUN/ ‘ | 2 KBRST# N KBRST# GND
26 KBSCl# &— (BRI 201 SCIHIGPIOOE GND
4 NN -AD- =
¢——TLiB—— ROMRSTH S / 25  LPC_RST#)) PCIRST# GND
| 9/10 |
8PAR-10KR0402 | | 3 ACCIL 1 pWMO/GPIOOF SDAO/GPIOAS Jﬂl’:§8 BATDATA M 36 VAW
********************* 3L ECBLON SR WAL 2| Pusicpiolo sMpUs  SSOSPIO i ovm oy paTE BATCLK M 35
2 79— SMB CPU CLK BATCLK M R9Y 2.2KR0402
34 LED_CINEMA# GPIOLI/PWM3 SCLL/GPIO46 SATOATA T
31 FANI_PWMO 5 12 BRADAD) R B1 L2KR0402
-AD-
21 BIOS LOCK FANPWML/GPIO13 e ol B —
31 CPUFAN FB —2“} 14 DAL/GPO3D KD USB_ENABLE 34
35 EC_MUTE# 15 DA2IGPO3E J‘—; EC_FSBDOCO 30
x SMB CPU DATA RI23
777777777777777777777777777777777 DA3/GPO3F EC FSBDOC1 30 —Mb cru a1 == SMB_DATA_EC 22,40
| +3VALW AT | AD/DA "ADO/GPIZ8 — TRINCZS B erd b R2Z oo 8 SMB_CLK_EC 22,40
I R11L 2.2KR0402 KSOO/GPIO20/TP_TEST ADL/GPI39 Ao TPINC27 B e i
| 104 =k | KSO1/GPIO21/TP_PLL AD2/GPI3A Ry SUS_PWR_ACK 23 Q16
| c126 | KSO2/GPIO22/TP_ANA_TEST AD3/GPI3B CRIT_TEMP_REP# R 26 | >
KSOB/GPIO23/TP_ISP AD4/GPI42 36 1SL »G_SMB_THM_DATA 19
| 2KR0402 - CO.116Y0403 N N eccsr | KSO4/GPIO24 ADS/GPI43 5608712/18 BATIN# 36 !
| SPI_HOLD# ROM vee - cs# EC RDF | KSOS/GPIO25 2 roo | K»G_SMB_THM_CLK 19
S SHICLE I rotor so |2 KSOB/GPIO26 DI GPXIOAQV/SDICSH [-21— et wWIDG# 2330
T
| CWRE & SCLK WPi [ RI20 | KSO7/GPIO27 sl GPXIOAOL/SDICLK [~o¢ SUS ON 737 | KD DGPU_PWROK 26
| S GND 1 | KSOBIGPIO28 GPXIO) RSMRST# 23 | NN-2N7002DW_SOT363-RH
IXESIETaNC. KSOBIGPIO29
Ri21 IX25L512MC-12G-RH KSO10/GPIO2A GPXIOA03 |02 DIMM ON 38 - — = — = — =
! SPI ROM ! IKB foo ——
KSO11/GPIO2B GPXIOA04 RUN ON 37,39 -
| | KSO12/GPIO2C GPxIOADS [0 0 03/26 Change R90 Footprint from
| | KSO13/GPIO2D GPXIOA06 m DGPU_HOLD_RST# EC 25 | OR0402 to NC_0402_6 for cost down
KSO14/GPIO2E GPxion07 04 WLAN_PWRON
| | 015/GPIO2F/ES1_RXD(ISP) GPXIOA08 LED_ACPI# 31
T S " 1
T EC 5P ClK o5 EC SPICIK KSO16/GPIO48 GPXIOAD9 10K LED_CHARGE# 31 Keyboard conn
[y RIS cioa | KSO17/GPIO49 GPXIOAL0 [+ LED_BATLOW# 31 ﬁ
| TPL. | GPXIOALL [~ oot LED_BLUETOOTH# 31,33
; KSI0/GPIO30/ESITXD(ISP) GPXIODO SUSPWROK 37 M
| TR SPI HOLD# ROM X_C10pSON0402 | KSIL/GPIO3L Gpxiop (112 PM_SLP_Sa# 23
| | KS! Gpxiopz (112 PM_SLP_S3# 23,38
KSIGPIO33 Grxiops (114 EC ALLSYSPG 523 KBOUT17 1
| | KSI4/GPIO34/EDI_CS GPxiops & Swi AT
Kol KSI5/GPIO35/EDI_CLK Gpxiops (-1 EC_LAN_RST# 34 Ear
xeNe a1 5
| I TEs_paD 1 FERERE ARATSK 51 KSIBIGPIOY/EDI DIV GPXIODE CD# 3134 L 2
777777777777777777777777777777777 KSI7/GPIO37/EDI_DO GPXIoD7 [FHA———————————————55 AN PWR ON# 34 oI 4
™ O— o ieek ] crioosress clk ESB GPioos [ ECO Sw¢ 34 KB £
GPIOUC/ESB_DAT_O/ESB_DAT_I GPIOO7ii ck 8051 (14 TURBO_SW# 34 e z
N GPIOOS/_ckk peri [ CINEMA SW# 34 KoING y
33 TOUCHPAD_LED# RG] GPIOAOICIR_RX GPIO18 KBSMI# 26 KBme, 2
E 74 [ea S
24 GPIO41ICIR RLC_TX IR Gpioso (B2 ENCHG 36 KN 1
For SW Debug (LPC) cont 34 VOL_UP_Sw# 181 GPIOOARLC_ RX2 C Es1 PWR_LED# 34 oo L
" ) 9 "
34 VOL_DOWN_SW# GPIOODIRLC_TX2 ES1TMRO/GPIOS4WDT LED! (32 LED_WLAN# 31 K89 12
51INTL/GPIOS6 PM_PWRBTN# 23
__LPC FRAMEZ 1 | _ECRDY 119 |
P a— i iSO GPIOSTIXCLK32K 2L BT PWR_ON 34 K89 1
Y- R ECWRI 20 ]
MOSI GPIOSO/TEST_CLKSPICLKI CAMERA_ON# 31
Y- _ECSPI CIK 126 | B
e [ I 0| U0 (opioss  SPT FLASH 0 i
TADO 519 | SPICS# KBOUTS I
S
2 Lo 3 oo pscxacpiose KBoUTS 5
25 CLK_PCIF_PORT80 ), T SERR ol 881 PSDAT2/GPIOAF PS2 1/F KBOUTS 1
Q 1 las
1PC RSTH o 34 LED_TURBO# o] PscLKkuGPIOsC S: GPIOLAINUMLED! ;g LED_NUM# 31 KBOUTH
o 3334 LED_ECO# 88 { pSDATI/GPIOAD E51TMRY/GPIOS3/CAPSLED! LED_CAP# 31 R BOUTE 2
+SVRUNO————————— 101 o | BHIXI4HS 125PTCH WHITE-RH 23 SLP_S5# PSCLKO/GPIOAAIPBOCLK EINTO/GPIOSS/SCROLED! [—23—x KEOUTs 2
+3VRUNO——————— 0| e 18 - 5 DRAMRST_CNTRL_EC PSDATO/GPIO4B/PBODAT KBOUTL 4
FWH 1Dg reE | N32-1140060-H06 KBOUTO 7
R10: X_10KR0402 ° ED +3VSUS E
1 FPC26P-T-1PITCH WHITE-RHIL —
] Ra44 FPC_26_C1470903 d
10KR0402 N5A-26F0270-A81 325
03/24 Keyboard pin define swap
KB3926QFD2-RH
Footprintffé 3926C )
2 1u6.3v0402-RH 03/23 Move LID# pull high
- resister R444 to Main board \--- - - oTTTT oo oo oo oo T oo T
| o cNi2
32.768KHZ12.5p_S-RH-9 __KBOUTS ;R _LED BLUETOOTHY 1 £3f12
- [ TeIVi PN | I E— R — i —
cis - c17 KBOUTL § 311+ 1 TED ACPI# [ 1
Ciapsono4oz Ciapsono4oz +3VRUN I GRS | A E— o Ty a— | £ —
| talns talns
8P4C-100pSON0402-RH-1 X_8p4C-0.1u25
Touch Pad I cni ot
03/26 Change R307 Footprint from nggmuz | %—ﬁ'ﬁ%r Wﬁ'ﬁ;
0R0402 to NC_0402_6 for cost down PO o1 5 | & - — Ko HHEA—
+3VSUs [ — i HHs —1 b e lockr 3 H "“E;I. 2
| 8P4C-100p5ON0402-RH-1 X 8p4C-0.1u25Y
{ CcNI9 CcNILO
+SVRUN 41 GVR_PWRGD 3 I KBOUTIL 1 {37 2 | KBOUTIS 1 {37
i i - i- +3ysus Rial N ECVIEORN i | 7 S “keoumam Qg
Pin define follow MS-16GK Multi-Touch Pad o7 39 +1_8VRUN_PWRGD ) st £C ALLSYSPG | Heotre o H t ot H
eveUN 30 +TT_PwRoD —R4Z g g I | —keoure s :‘_'] E: : 1 ——KBoUTI> S :‘_'] E: 5
38 +1_svoIMM_PWRCO)>—B0_g g | SOBP5X_SCT0 cazs ! 8P4C-100pSON0402-RH-1 8P4C-100pSON0402-RH-1
1 ':ggzsz X_C2.2u6.3X5 |
c234 D14 LED04-0-25mA2.4V_20125-RH _ | L KBOUT16
R155 R154 0.1U1040402_LEFT D 1 S3 CNTRL X OR0402 . R308 ALLSYSPGX OR040% » R303
|
10KR0402 10KR0402 oy = q |
fomra = TP_LOCK SwWit Qa1 | 12/24
— 5 l EMI suggestion
TEbATR z s | 0120 SWAP
i Y e
L 1 ?[’ﬁ@n
= cas 11 S 03/25 Change CI21.CI22 to C11-1012012-WO08 for SMT cost down
X_0.1U10X0402 1 L b 7338 PMSLP_S3# ) X_NN-2N7002DW-7-F_SOT363-6-RH 523 EC_ALLSYSPG & / 9
SW-TACTB1-6PSRHZ
SWTA_S6 5 2X6_3
N71-0100900-D02
. FPC12P-B-0.5PITCH_WHITE-RH-3 )
9 FPC_S12 3
N5A-12F0200-A81
SW-TACTB1-4PS-RH-14 SW-TACTB1-4PS-RH-14 - =
SW9  SWTA S6_2x9 SWB  SWTA S6_2X9 imi i
N71-0101780-D02 N71-0101780-D02 Symbol Parameter Limits Unit
RIGHT D LEFT D
Typ
lec Typical current 20 mA

igh page 12




SATA ODD SATA HDD 22.GND
21.7X
15.GND Fragted
3 14.6ND 83 18.RX#
8 13.GND g 8 -
£ i £: 1R
ong RN CoN1L 16.GND
—15low o - 2o 8 s
3 S 3
{1alcyo @[ o.GND 21 SATAATXP e 2 3| 15.v33
13eNn 2| 9.Rx# 21 SATA4TXN O e = 2| 1a.va3
21 SATAITXP 121 7xi 8.RX T Peviy 13.va3 SCREW3 SCREW4
21 SATAITXN 1] 1. 7.GND 21 SATAGRXN 181 1 Rxn 12.6ND
+—10 Gnp 21 SATAIRXP 121 i Rxp -
21 SATAIRXN 2 Rx- 6.0P p—L6 GRo iégzg
21 SATA3RXP 7 EE‘D 5.45V 9.V5
4,45V -
2 3D & o 8.V5 M2x4 M2x4
SSVRUNO—R220n 10KROM0Z | 6 [ 5D fou ES 7.5 E43-1204005H29  E43-1204005-H29
[ 1:eNo I e .GND
+5VRUNO { 41y - SETH vy 5.Reserved
T+ En =T GND. 03/30 Add SCREW3.SCREW4 for
Csa5 C543 c544 5 Ne g 9| SNP - ME h
T X Cl00u16ELRI® 1u10X0403._CO.1u10X040: Howo g ) I o] sv 3.v12 requestion
oo 4 +5VRUNO- t v 2.v12
5v
. SATA22PSF_BLACK-HF C546 1.v12
& NoN-13F0080-AB1 €0.1u10X040: o s
4 saTA S135 02/08 for o +—41 GND
Layout space rcsse R225 v o oo
T cio0u8.3xs1 Ccs47 ¥-ORot02 Hiav g g
v = 3
X_C0.1u10X0402 T SATA22PSF_BLACK-HF
8 8 sataswi
= 2 2 N5N-22F0350-A81
2009/05/15 = for Staggered Spin-up 4
02/02 Remove BT Connector
+SVRUN
+5VRUN R249 220RED20 || 77 X LED 8V_1608-RI
Card Reader UB6250 OEM TP LED
R192
+3VRUN  +3VSUS X_10KR0402
32 TOUCHPAD_LEDH Mg—rre—s s Q24
R229 5 R228 CARD_3v3 X_P-IRLML6402PBF |
X_OR ¢ OR
l cas2 pveeis CARD. 3V3 03/25 Change Q24 from D03-352AP09-F01 to
c3s1 X_C0.1u16Y0402 o . ConNE D03-0640219-108 for SMT cost down
C10u10Y0805
02/08 add 4.7K pull high D3v3 C552 & C553 33 | o vee D CLK |24 /SDIMS_SCLK
for ENE sugesstion 1 cass c353 C10u10Y0805| C0.1u10X040: R o SN ¢ RDVED CMD_
C4.7u10Y0805 X_C0.1u16Y0402 3 | YSvee e D0ISD DUMS 0O
= - 09 20
+3VSUS i l caso XD RDVISD cMD 0 RE e T D D2ISD D2IMS DZ
C355 X_C0.1u16Y0402 Eii 11 D3/SD_D3/MS D3
03/19 Change C4.7u10Y0805 d o g XD _CD#IMS INS#
R239 to NC for R239 21 49 9 - D WEFIMS BSSD
UB6250 X_4.7KR0402 = x> 288 2
*—Hiezwz 55 § 2 2§
Ne da €8 2 ¢
T p— ) EE B2 X0 wes
i
30 CARDREADER_48 ), ECIKI_XI SmWpZ_GND
03/26 Change R238 Footprint from  —_CARD xoUT & g | 12m0ut X0 smwez_sowep wsas [-3-—SB-HEHNS RA00 WP [ |
7 ;
0R0402 to NC_0402_6 for cost down SmCDZ_MSINSZ
USB_P12N UbDmB
% Ussbln §¥——i yeome o cux |24 XDSOS Sacn
[22 XD ROVISD CMD__—
Smeay? SHCND %
REXT = MS_SCLK
26 SD CDZ R237 R230 XD CD#/MS_INS# 17
N spcpz X_4.7KRO482 X 4.7KR0402 XD WE#MS BSISD WP | MSINS MECL
16| SaoePhY, smete |22 xpcle = XD DO'SD DOMS D0 19| MSBS MECL
w53 PR menen  oMOE ocer oo — e 03/30 Add R446.R447.R448.LED27.LED28.LED29
i = 1o | MS! >
i owm 55883885  snrez (5 _ 1S 52 weCo} MEC2 for ME requestion
RRESERRE MS_b3
33888888
ezsoNFAs 1ol ] 1 02/08 Change R237 R230 to NC
q for ENE sugesstion SD_MS_MMC_XD-RH-1
7 10ASM 4IN1 38_1
I3 N58-38F0020-T84
5
7y
3/SD_DaVS D3
2/SD_D2/MS D2
1/SD_DUMS D1 HSVRUN 03/29 Add ECO LED for Medion
0/SD_DOMS DO
BLUE
[ R4d5 2208 ﬂ&—«mu ECo# 3234
LED26__X_BLUE 1608:RH
BLUE
R2ss 2208 2 K LED_BLUETOOTH# 31,32
LED25  X_BLUE 470nm-20mA3V_1608-RH
FOR UB6252
369X C CARD XIN B
R234
X_270kR1%0402 2 Y8
1’ X_12MHZ16P_S-1
cangx ¢ CARD XOUT B

02/02 Remove LED for match Medion and Channel new rule

MICRO-STAR INT'L CO.,LTD.
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(#* [MHDMI,Audio,USB x 2)

E2B-1371010-RH
H_R220D146_PT
E2B-1371010-A89

E2B-1371010-RH
H_R220D146_PT
E2B-1371010-A89

AGND 1
35 FRONT_OUT L 4 DPD_LANEC_N 24
35 FRONT OUT R 5 6 DPD_LANEC P 24
35  FRONT JD T
35 MIC_IN_L 10 DPD_LANEO_N 24
35 MICINR i 12 DPD_LANEO_P 24
35 MIC_JD
15 16 DPD_LANEL N 24
X 1] 18 DPD_LANEL P 24
HDMI Level Shift+SPDIF  +3vRun o—:ﬁ peo—
2 DPD_LANE2 N 24
23] DPD_LANEZ P 24
e — s
28 HOMI_SCL 24
29| HDMI_SDA 24
USB X 2 +5VSUS 3 4 B
24 SPDIFO 35
36 HP_ON 35
0 "
HOMI_HPD 24 N
41| o — % USB ENABLE 32 03/25 Move ODM LED Function to MB
—4 LD# 3132
03/25 Move ODM —az | ;g ;]
LED Function to MB — USB_POP 25
e 3
52 ; USB_PON 25 00_USB
ss | L ;; USB_PIP 25 N
51| USBPIN 25
04/27 Add +3V_SPDIF for
SPDIF LED issue
04/29 Remove +3V_SPDIF o8 ETBsnPF,ELﬁcK-HF
22 N5C-60F0080-A81
TOP side

03/24 Remove HDMI_V

+5VRUN

+5VSUS

32 LED_CINEMA# e 1 9402
32 LED_TURBO# ML 1 pg2 50002
32,33 LED_ECO# ANCI6 1 0402
32 PWR_LED# ety 1 202
INC1a 1 0402 Iy
32 PWR_SWi# NeTs
1 0402 5
32 ECO_SW# et
1 0402 4
32 TURBO_SWi e
T 0402
32 CINEMA_SW# NeTo
T 0402
32 VOL_UP_SWi pe— iz
32 VOL_DOWN_SW#
FPC14P-T-0 5PITCH_WHITE-RH
FPC_S14 2
N5A14F070-A81
CLOSE TO CONNECTOR +3VSus
+3VALW
D9
X_S-RBS51V-30_SOD323 D25 D26
4 X_S-BATS4C_SQT23 X_S-BATS4C_SQT23
03/25 Change R91 from R11-0103033-Y01
to R11-0103012-Y01 for SMT cost down
+3VSUS o1
ROL
RN10 8P4R-10KR0402 X_S-RBS51V-30_SOD323 10KR0402
ECO swit
TURBO SW7 4
CINEMA_SWit FENAMI PWR_SWi
VOL UP_SWi FE 4
VOL DOWN SWF RE3 10KRO40Z
cos
4
Ed
0.1U10X0402
c89 coa cos c8s cor
4 4
Ed T Ed T Ed
0.1U10X0402 | 0.1U10X0402 | 0.1U10X0402| 0.1UI0X0402 | 0.1U10X0402

24 CRT_R_UMA
24 CRT_G_UMA
24 CRT_B_UMA

( MESATA,USB,LAN,CRT,BT+WLAN)

7

24 CRT_HSYNC_UMA
24 CRT_VSYNC_UMA

21 ESATAT

21 ESATA_TXN]

21 ESATA RXP

21 ESATA_RXNS

22 PCIE_GLAN_TXP

22 PCIE_GLAN_TXN

22 PCIE_GLAN_RXN,
22 PCIE_GLAN_RXP.

22 CLK_GLAN_RQ#

23 PCIE_WAKE#

05 WiFi 25  usePsn
— 25 USB_PSP

11 BT 25
- 25

USB_P1IN:
USB_P11P

BTB_S60_F
NSC-60F00§0-A81

MH11 MH7
X_HOLES236D118 P X_HOLES236D118_P

BTB6OPF_BLACK-HF

4 USB P3N 25
8 uss P 25 03_ESATA_ USB
= 1 CRT_CLK_UMA 24
o % » CRT_DATA_UMA 24
= = CLK_PCIE_LAN 22
1z & CLK_PCIE LAN# 22
L LAN RST# 25
2. 4 EC_[AN RST# 32
3 A, USB_ENABLE 32
2, WLAN_PWRON 32
22 a0 BT PWR ON 32
A LAN_PWR_ON# 32
35 36 5
3 ag +avRUN  BT+WLAN
39 40 T
a1 4 «avsus  LAN
43 a4 T
45| T
; 48 +svRUN  CRT
49 50 T
51 5
I s3] ,M\;i
55 56 +svsus  USB
5, 58 {
59 60 T

WLAN CARD

aitech1.ru

SLOT-MINIPCIS2P-0.8PITCH-RH
SLOT_MINIPCIEXP52_H9
N11-0520040-A81

E28-1010010
HOLES_R177D91
E2B-1010010-L63

E28-1010010

HOLES_R177D91
E2B-1010010-L63

+3VRUN +1_5VRUN
6891 USE 1.5VRUN
CN9
1.1A
23 poiE wakes KB X OR0402 1 e aav 1 P
»—3{ BT paTA N7 [ 375mA
*—5] BT cHeLK +15V_1
CR— .
22 CLK_MINIPCIE_RQ#K- H ciireor RSVD13 fFE—x cav8
Z cnor RrsvD14 [H10—x
22 CLK_MINI_PCIE3# REFCLK- RSVD15 [H2—X
22 CLK_MINI_PCIE3 :: REFCLK+ RSVD16 4—x C10u10Y0805 02¢_C0.1u10X0402
D2 RsvD17 fH6—x
pin23,25==> Tx
. > Rx KEY
Library is changed. 9/12 *—1Z] rsvp: GNDs &
*—L4fRrsvos  woisasLex |20 WLAN_PWRON 32 +3VRUN
GND3 PERST! WLAN_RST# 25
22 PCIE_RXN2_SLOT2 24 PET_NO +33_aux |24 caos
22 PCIE_RXP2_SLOT2 5 pET PO GND9 : 1
GND2 +15V_2
9 | Chos Rsvpis 30 ;; SMB_CLK_DIMM 9,10,22,30 X C2.206.3¢
22 PCIE_TXN2_SLOT2 ;; PER_NO RSVD19 ;A SMB_DATA_DIMM 9,10,22,30
22 PCIE_TXP2_SLOT2 32 peR Po Gnp1o 34
avRUN e use_o- |28 USB_PION 25
RSVDS usB D+ |38 USB_P10P 25
3] rsvos GND11
414 RSvD: icuaz 42—
+———431 Rsvps LED_WLAN# |F44—x
*—454 RsvD: ~NCras 8
%—4Z1 Rsypio +15v 3 -8
*—44 RsvD11 GNDI2 |3
514 RsvD12 +33V_2
sa 54
LaVRUN GND17 GND17
ncf 56
55
caz28 caay c401 Ne#sS:
4 4
Ed EA
X_C0.1u10X0402X_C0.1u10X040Z C10u10Y0805

Reserved for EMI

MICRO-STAR INT'L CO.,LTD.
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03/25 Change C502.C503.C504.C505 to

EC_MUTE# for HP POP noise
solution

04/28 Change R175.R174.Q21

L]

04/27 Fix incorrect circuit

b5 T HE £ BB RIS TR to 2n7002

04/27 Remove R16;
04728 Change
04728 Change

04/27 Add R449.

33, Q34 for SPD[F LED issue

04/28 Change R‘8 IDkOhm 0 100kOhm

04/29 Remove R449. Q

20.. Sl input from PD# to EAPD for HP POP noise solution
20 from BSS138 to 2N7002

AVDDSV
Placement near to Pin25 C11-1022032-Y01 for SMT cost down
+SVRUN AVDDSV
= c280 = ce82 SPK_OUT L+
C0.1u10X0402
C10u10v0805| O L oo
1 ; L% C1009p16X0402
AVDDSV AGND +3VRUN R X_Z-DFLT6V5A_SOD123-RH T C500 JSPK8
Placement near to Pin3g Placement near to Pin9 - - X_C1u10X50402-HF
(oR040Z = 503,
SPK OUT L c 1 BH1X4HS-1.25PITCH-RH
C325 & c307 = C303 = C304 = C296 215 Nsaéa;ﬁusg o8
- C0.1u10X0402 C0.1u10X0402 X -
1+ C10410Y0805 u C10410Y0805 u ok ouT . —o,
C0.1u16X04022 T
c3 MIC-VREFO-R RIBO . , 4.7KR1%040 T cs02
- +5VRUN L18 80L3A-70_080fPlacement near to Pin39  AGND C1000p16X0402
- +5VRUN_PVDDL
C0.1u16X0402-2 l +3VRUN MIC-VREFO-L R181 4.7TKR1%6040: = Cca99
ca27 T c320 ca17 T C305 Placenent near to Pinl X_C1u10X50402-HF
c C0.1u10%0402 | €0.1u10X0402
AGND | 1 wic {TCoBL g TIC K CRITL | IKR1%040 e m R 3 SPK OUT R+
T c511 = 25912 10x040 C4.7u10Y080: N 02/01 Change from AGND to PGND
C10u10Y0805| CO.1u:
—Mic I} C279 g MICLC RI72 1KR1%040: MICINL 34 02/05 Change from PGND to DGND (include
45VRUN L17 80L3A-70_0805 Placement near to Pin46 45VRUN +V5 AMP WIDTH > 40 mils ALL PGND for Layout work)
+5VRUN_PVDD2 03/25 Change C279.C281 from
cus i PR § cm‘%‘ Tow  Low C11-4757434-T34 to C11-4757013-M09 A
- C10u10Y0805| CO.1ul0X0402 | C10u10v0805| CO.1ul0X0402 H for SMT cost down
C0.1u16X04022 | | do @ ol AGND 180L1.5A-90
ca86 uig cr2 | cers
- FERCTE =
A+ a3 a3 28 1 & 03/25 Change €298 from 10U10Y0805 0.1U10%0402
) 88 88 1 a% H C11-2257423-T34 to mIC7
| ___COlu16X04022 03/26 Change R401 Footprint from 5 53 82 | & o
R40 S o C11-2253413-WO08 for SMT cost o
t—"%%-e—1 | 0R0402 to NC_0402_6 for cost down | "7 —2 o | down iz L [EEE W T CRast Lc | ALWAYS ON
CA:7uI0Y0805 3 BHLIGHS 1 25PTCH-RH AGND
R I [ ‘ ez e s PR PO 8 on pafo v e
02/05 Remove PGND With 21 CODEC_HDA SYNC Yp————— 10 gy | MICLR (22— MICR —510 Nz A0aD00A8L 18
— SPK2 OUT R+
DGND bri Resi OR 21 CODEC_HDA BIT CLK p———————————— 6 dpcik 2 | LINEL-L [F23—x 03/25 Change C237.C238 from PVDD RoUT+ [18—SPKZ OUT R+
GND bridge Resistors ; g LINELR [24—X C11-4757434-T34 to C11-4757013-M09 PVDD RouT. [14—SPK2 OULE Rast
21 CODEC_HDA_SDOUT 2—L SDATA-OUT < for SMT cost down Voo 4 SPK2 OUT L+ X_100KR0402]
Ri87 . 33R0407 _SDATAIN g : ’ FRONT SPK L C[ G278 FRONT SPK L . C
21 CoDEC_HDA_SDINO. & SDATA'N s UNE2L FRONT SPK R O G217 FRONT SPK R AGND FRONT SPK L s Louts I3 SPKZ OUT -
eapp iz oo 3 LNE2R e a— tout-
04/28 Change R184 to +SVRUN 34 spoiFo (—————48 1 spopiro g | MIC2-L Jﬁ* 03/25 Change C277.C278 from Ne 12—
NC for ACPI POP noise 3 miczR (2R — C11-4757434-T34 to C11-4757013-M09 MUTE INTSPK R
CODEC HDA SDINO. 19 i
issue and Realtek 01/28 Remove GPICODMIC-DATA | for SMT cost down o0 L omuiox A SoTseT
i GPIOLDMIC-CLK 2 SPK OUT L. o (I e —
suggestion I 2 spourtis 40— SPKOUT L p——C2L Jp04TUIX LNy 9 f .
Ri84 a| oo H 4 SPK_OUT L= cars
R189 X_4.7KR0402 o I & sProuTL 1 |2 R166 R165 X_C1u10%5
amros( V(L ______ IS our e SPx OuT - C247 X 047UIpX BYPASS 10| oace o 1L X_OR0409 0R0402
Q2 1 MIC2-VREFO 29 I & SPROUTR: GAINO ooy AGND
=3 9 oz MCVREEOR fafuceveero | § e — o g earp
32 EC_MUTE# »—E o G MCVREFOL 31 YiciivREFOL < HPOUT-L LHodloul -2 RIB ISR FRONT OUT L 34 P ATTRITRTSSoR T
aNT002 SOTZS g | o OuTL 33 FRONT OUT R KRI85 anAl5R RN OUTR 5 €236 10,1 0v0805 APAZ03IRI-TRL_TSSOPZ0-RH o -
21 CODEC_HDA RST# ) — 50T 51
NN-2N7002DW-7-F_SOT363-6-RH 6| oon € Sensen RI73 ORR1960402 ) I 03/23 Change R166.R165 stuff
= = & .
Close to Codac C2auovRH S sensed [ | | izg | aookrinodos CrronT 0 34 lose to Codec Sho states for mute AMP pop noise
g
| VReEr z : peBEEp [ 12— G288 yjcouien 2 For APA2031 For FAN7031
& co86 BI co87 | | 18- JoReF ono.ouT |20 - T R V5_AMP
CO.1u10X C2.2u10Y-Ri : : I Av | GAINO \ GAIN1 L Av | GAINO \ GAINL \ SE/BTL#‘ T
AGND ’7777\7777\777“777\7777\777T7777‘ 168 X
AGND 0 6dB 0 0
cs20 | 6dB, L Y T A U | TIGB x
03/25 Change C287.C301 from C11-2257423-T34 C10u10Y0805 | | | | |
tO/Cll-22593413-W08 for SMT cost down 10d | 0 | 1 Il 10dB | 0 | 1 | 0 ! 03/25 Chahge R164,R167,R168,R169 from
AL i aiairtaiiah Rl T T —I' R11-0104043-W08 to R11-0104042-W08 for SMT
1 1 0 Il 156dB 1 0 o | costdown
| B e B
| | | | | | 167 100KR0402 | GAINO.
|
AGND LZE'GEB,\, I :,ZE'GEB,\, IR o - }N 164 100KR0402 _|GAINL
! | | ‘ | | |
4308 X X _nasds o X L _ox Lot ] Agho
+3VSUS +3VsUS
) +5VSUS PWR_ SRC
Ri75 174 04/28 Change R170
R162 R170 SPK2 OUT L+
X A0OKROAGE 4 100KR0402 100KR0402 33KR0402 f"°{(“ r1|°°k°h”" to SPKZ OUT L
oo 04/28 Add R451 m BHIXGHS L 25PITCHRH
o SPK2 OUT R- N32-1060410-A81
== POp nose solution (34 won geare
EAPD R450 OR0402 330KR0402 | T C495 = 7 7 -
S 1u25Y8 X ¢ 6
EC MUTE# -_SOT363-6-RH = AGND
P! ag u1 - SOT363-6-RH
X | 04/28 Change C495 from AGND
04/28 Change Q21.51 input = C11-1067038-T34 to
from CODEC_HDA_RST# t0 4755 fncorrect circu C11-1053054-W08

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

input voltage set 19 Voltage

+VBATA
DC_iN+ SDC_IN+ SaVALW 03/04 Change Battery Conn. to N91-09M0041-AF2
° 9 po13 12/15 Change Battery Conn.
PR75 C0.1U25Y0402
z QORWXTRA e e
8 PR72 | i
gl y 100KR04020 I JBAT1 Pin Definition |
3 |
2 = |
g o - cons | 1: GND |
3 By .
PR26 E a z PR29 a | : 2: GND |
365KR1%0402 o a a 33R0402 8 .
2 loewewos o, 8 8 e s smavce v g b | BBATIN#
1 S-RB751V-40_SOD323-RH ¢—b{ ol 4: SMBDATA !
pezs 1us0x50005./H | z sacucw 7 b ! : [
CluzsxsRH= 32 BATOATAM o | 5: SMBCLK |
8781A_AGND o AT +—2+ <ol ! 6:NC
PC83 T T o e - !
wasaaC o [ PRRVEES X_C0.1025Y0402-RH 0 I 7:NC |
& PC93 1 PCI1 1 PC90 | N |
SR0U25X1206 T 10U25X1206 T CO.1uS0X .
4B TKRIKOOSIE L pC24 = | 8: VBATA+ ‘
. 2 T .
M31ALDO C1u10X50402-RH ! 9: VBATA+ |
L.
03/25 Change PC27 to st BATOP_BLACK-RH-10
7 PR22 L BATHOLD_D9_1
c1 1{}1042813"”08 for SMT  g7%1a acND 10KR19604025 PR PC30 N91-09M0041-AF2
cost down 13 1R0402 [C0.1u16X0402-2
= AC_OK AcoK E3 04/30 Change RI15,CI18 to stuff for EMI sugesstion
R38 PQ28 04/30 Change CI18'from C11-1022012-M09 to
ll o 24— N | , | C11-4712012-W08 for EMI sugesstion P — == 5
15.8KR1%0402RH | BATSEL 2] PL10 V_CHG | |
8731A_AGND CH-4.7U10A40mS-RH-2 | BATDATA M
11 3 PR30 RO |
VoD Lx
VALWO— e BRI | _eatckcw I
03725 Change PeiT e + rew < Coatpsonosoe pozrasIR peis | 2 cuo!
€11-1047512-T34 for SMT T ST 2-2 T i NN-SI4914BDY-T1-E3 = PCo4 = 10U25X1206 ! T x_coliu16v0402
cost down Fco.1us0x ] I -
JINC8 scL I B PCg2 | + ciso
32 BAToLK M K CLK SMB {70p50X0402 110U25X1206 ‘ X_Co.1u6vQ402 |
SDA |
3 BATDATA MK e PoND 491 | |
N = 1/1
NP = |
INCT = _ |
B EMI suggestion -4
Il csip Jra—meiacsie | g T |
|
—SH cal enpti iiirn ———————————————— | e e e s s s s !
afces ash M31AFBSA _]P'w
100R
PR23 T PR25 REF FBse
@0KR19%0402 | &= PC18 4.7KR0402 —— bac 03/25 Change PR24 from R11-0101012-W08 to
C0.1u16X0402-2 ER 2 R11-0101033-Y01 for SMT cost down
5 & 5
pc2o pca1 pc22 AX ETIH]TQFN28-RH
£ = = = PC25 PC19 +3VRUN_N11P 43vsus
C1u6.3X50402-HF C0,1u16X0402-2
JINC26 .
PR15 PR16
03/25 Change PC18.PC19 to C11-1047512-T34 for SMT cost down Y%
8731A_AGND 4.7KR0402 100KR0402
19 AcBK_N11AKS
8§ 3 I=8A
IINP | | | pos i o11a
1. The transconductance from (CSSP - CSSN) to IINP is 3mA/V. Diode : [¥iCisos sos
2. V_IINP = lINPUT x RS1 x 3mA/V x PR25 NN-2N7002DW_SOT363-RH Is: 6A
4 SDC_IN+ O*ﬂ%l-‘—
- PR?W].UKRMDZ PR 1Q0KR0402]
AC OK i .
pQ26 Diode :
N-2N7002_SOT23-1 Is=3A
80L6A-30_0805-RH L PD11
PQ23
DC_IN+ +VBATA
PWRCONN7 9 80L6A-30] 0805-RH, +DC IN T
BH1X4#S-2PITCH_BLACK-RH 2 3 i 2 —0
EADSND1X4 90 7 33 TERTER I=8A PUR_SRC
N32-1040830-A81 &g FERRY 4 P-AD4433_SOICS-RH PQ10B
g s 8 — PR7 PC89 PC82 Pcas .
:I 0.47U25Y0805 240KR0402 0.01US0X Tu 1Us0Y = 10U25X1206 PP-A04805_SO8
= = = I=8A
I=8A s
PQ8 PRE 178KR1%0402 i . Pous Diode : g PRI3
. Diode : 47
Is=2.6A '0KR0402
Is=2.6A PP-A04805_S08 PP-AQ4805_SO8
P-DTA114EKA_SOT23
PQ7
32 AC_CTLY I-2N7002_SOT23 =
PR12
100KR0402 =
= . PQ27
32 ENCHG > AN G iN-2N7DDZ,SOTZ3
03/25 Change PC16 to
2KR19%60402 =

C11-1042813-W08 for SMT
cost down

MICRO-STAR INT'L CO.,LTD.
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71 X_COPPER

3vsus EN ING20 X Ri2__5VSUS EN
PWR_SRC o
GND_TPS51125 GND_TPSS1125
PaN PWR_SRC
Place these CAPs PC47 | C1u6.3X50402-HF -
close to FETs 1 [ praz g
PR38 b d 20KR1%0402 é 1
20KR1960402. 1 g | g
z o by T .8 5 T.8
z < 9] 28 Tgd
Bl El €2200p50X0402 PR3Q VEB2 &} VEBL pitag ! 3o gs g8
T .8 T8y Froau gﬂ | | g
ag PR3 | S 7 S I
gs g -4 TI7KR1YRNA02 9 g 143KR1%0402
3 (3
GND_TPS51125 GND_TPS51125
g o E
+3VALW T s
voz 2 @ @ b B 2 4
3 3 vor
VAW O iHwos ~ 5 7 7 23 SUSPWROK
03/25 Remove Power Gap G13 C46 g1 COLUSOY PRIG \ &TR 91 ootz PoK PRAG . 4TR Zc?usov Limi 6a £ 5
- BOOTL =5 Current limit at 6A for +5VSUS
Current limit at 6A for +3.3VSUS PQzs B0 yoater 2w licd M
PLLL 8 ITEREETH (R, UGATEL g 3
+3VSUS foH-4.7u10adoms-RH-2L_2 | . PHAsEL |20 LLL Iz pL12 +B5/SUS  03/25 Remove Power Gap G14
— — LGATE2 H— —
+3VSUS O 0 0 L G2 5. eI o LoaTe: [H8—DLL - +5VSUS
| SS— -4 o— ExposedPad 5 P 1z | SS—
u T =
C10u10Y0805 NN-514914BDY-T1-E3_SO|C8-RH d TPS51125RGER_QFN24-RH PC57 C220u6.3S0-HF
PEC17 PR110 PC45 q4 PR130 (C10u100805| PEC18
X 221 C4.7u6.3X5-1 X_22R
PWR_SRC
49
8Pz
pPC112 S pc124
X_C2200p50X0402 3 o LB Al W X_C2200p50X0402
+
= 03/25 Change PC45 from e pest +IVALW
- - GND_TPS51125 T
C11-4757014-W08 to cag C22u6.3X50805-RH _ _ 2
PC109 C11-4757013-M09 for SMT cost 0.14150
N C0.1u50Y down ! e
! 10KRO40:
[
32 susPwrok  ((—SUSEWROK
q
Qu1 NI1P +3V NVWDD
N-MMBFO20INLT1G,JSOT23-3-RH
+3VRUN_N11P
+SVALW
PWR_SRC
PWR_SRC
9 PWR_SRC
PR PWR_SRC g
100KR0402 PRI8
PRS3 33KR0402
100KR0402
PRSL PR20 NI1P +3V NVWDD
RUN ON R 4TKRO402 100KR0402 +3VRUN_NLLP +3VSUS +3VsSUS
z
z
PQ39 ROND 3 PR2L g
NN-2N7002DW_SOT363-RH o z F33 3
H 4 o a7okroace] 50 PR
PQ19 PRS2 g g 100KR0402
NN-2N7002DW_SOT363-RH T 38 PQ12 = 2
a7okroace] 58 8 PR14 u7a
32 sUS.ON 1 NN-2N7002DW_SOT363-RH 100KR0402 =
- ! 4 NVVDD EN NVVDD EN 39
z 8 7 R7 "1 5KRI%0402 -
PRI3L = 32,39 RUN_ON 3 © o
X_47KR0402 - R orst g - Q8 INC7TWZ14P6X_SCT0
~00KRO40: T §§ 26 DGPU_PWR_EN Y>——— PRI19 N-2N7002_SOT23-1
g 100KR0402
=38




+5VSUS
°

+3VSUS
)

PULL

PCe7

CLul6X-RH

PCEY =
Clul6X-RH
Y

PRS8
X_100KR0402

32 +1_5VDIMM_PWRGD

PR63 OR0402 15

PRET
L 1vs a

03/31 Change PR61 fromy—14 |
R11-3651T12-C36 to
R11-0222T12-WO08 for

Power requestion

32 DIMM_ON

PC72 l
X_C0.1u25Y0402-RH

ILIM=

pvce

POK

ENPSM

PD10
S-RB751V-40_SOD323-RH

PWR_SRC

PR64
1MR0402

UGATE

DH_1vs

BOOT

PHASE

| 03/25 Change PC71 to

= PCo4

C2200p50X0402

= PCes = Pces
C0.1uS0Y
PQ21

C10u25X651206-RH

C10u25X651206-RH

|

N-SIR472DP-T1-GE3-HF

OCP 12A
MAX 8A

LGATE

n C11-1043612-WO08 for | 03/25 Remove Power Gap G11 +1_SVRIMM
C0.1u25Y0402.RH_| SMT cost down PCHOKELL |
1 Wwavs 1 39 : —
& | E—
PQ41 PRL41 |
CH-1.518A15MS-RH-1
8 — 4 22R i 7 C3su2spsO-1 o  C330425pSO-L
| L pecis L pect!
< |
‘ = pc1aL
PGND. J—“\ C1000p50X0402 | 0
05/11 Change PR59 from N-SIR4G6DP-T1-GE3_POWERPAK-SOB-HE | ! 12/15 /15 po17 A pois
N 10.7K to 11.3K for system stable = - t = A °

vout

& PR59
11.3KR1%0402)
UP6128AQDD_WQFN16-RH

PCE5
X_C100p16N0402

(Rimax X 20uA / Rdson) + 1.82A

MAX 2A
thermal pad(GND) ‘q——“‘
VIN NCL

u10

L c339
X_C0.1425Y0402-RH

q

PM_S3 CNTRL G s; Q27
N-BSS138_SOT23 =

NN-2N7002DW-7-F_SQT363-6-RH

-

+V0.755_VTT_SODIMM
(Voltage Regulator)

R STEY Enatie

+V1.55_CPU_VDDQ.

+1 SVDIMM
(2
+5vSUS
PRS56
PRS5
+avsus 10KR1%0402
10KR1%0402 =
03/24 Change
R221 to 1KR
U208
& and stuff
5 +1_5VRUN_PWGD# ) oo
14P6X_SCT0 PRS7
10KR1%0402
31,37 RUND R219 100KR040:

GND. C:

VREF

vouT iC:
APL5331KAC-TRL_SOP8-RH

PR60
10.5KR1%0402

+5VRUN

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

S0-DIMM1
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 b
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).

= Pce2 E
PCe1
C0.1u25Y0402-RH

C11-2267367-M09 to C11-2267014-M09
03/25 Change PC61 to for SMT cost down
C11-1043612-W08 for

SMT cost down

L
3
C22u6.3X50805-RH

0_75VRUN

2332 PM_SLP_S3# R2Z 2

03/25 Change PC62.PC63 from

+V0.755_VTT_SODIMM

-

S0-DIMMO

555138

RUND__R226

05/04 Change PR141,PC131 to stuff for Power requestion

Vlot=1.515V

+0_TSVRUN
o

PWR_SRC
o}

R222
22R0805

jek 92

Q25

PS_S3CNTRL

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 S3. To avoid any glitch on CKE signals during
S3 entry, faster (22 Q) discharge circuitry ensures +V0.75 ramps down before
processor +V1.55_CPU_VDDQ is turned off.

3137 RUnD R

PS_S3CNTRL_1.55

o

T
470uF, 5%

PS_S3CNTRL

N-BSS138, T23 —_I_
q
BSS138
R

R0402

39 15V_RUNDY

ca3g.
X_C0.

1.5V

Processor

1 N-S14430BDY-T1-E3_SOB-RH
1_5VRUN

1

IRF7822 or
RIKD346

N-S14430BDY-T1-E3_SO8-RH

MVDDQ

In current designs, Processor Vppq is powered with +V1.5, which is "ON" in S3. This is
changed to a switching rail which is "OFF” during S3. A power FET is required to
control the Processor Vppg (1.5 V) power. For N-FET (e.g., IRF7822 or RIK0346), 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
specification is maintained at the Processor Vppq pins.

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.




+5VSUS
°

+3VSUS

¥

PWR7§RC
T+ PCL15 = PCi123 T T
- PR134 C2200p50X0402 | CO.1uS0Y C10u25X651206-RH C10u25X651206-RH
= PD12 1MR0402
1’ [S-RB751V-40_SOD323-RH PQ38
4
OCP 22A
| PC126 -
| Ik a 16
[ 1k pvce Ton 8
rem——— MAX 18A
PR137 2R UGATE DH VIT X
X_100KR0402 vee pCiz7 03/25 Change PC127 to 03/25 Remove Power Gap G9.G10
pc130 & AGND soor (H3 4 C11-1043612-W08 for
CLul6X-RH C0,1u25Y0402:RH SMT cost down PCHOKE10 o
rase L L Vit =
32 +VIT_PWRGD a4t pok Kad
PQ37 PRAL | CH-0.56U25A18mS-RH-1 1+
LoaTE [-B DL VT 4 22R | caxwouzspsol o  C330u25psO-1 T a0z 550-RH-L
= PeCI3 L PECO
3237 RUN_ON PRI33 OR0402 154 enps panp H— i T Peso 03/23 Add C555 for system stable.
R132 -SIR466DP-T1-GE3_POWERPAK-SO8-HF
PC1281 LLVIT gan 10|
X_C0.1u25Y0402-RH IMAX 1 . SENSE VT m
475KR1%0402_5 |\ vout PRI3Y " 10R1%0402
_ PC129 05/04 Change PR41,PC50 to stuff for Power requestion 14
EVH B, . X_C10gp16N0402 Q
PRI136 £ PR140 ASVRUND 4]
4. C542 O0R0402 —L-l
UP6128AQDD_WQFN16-RH l X_C0.1u10X0492 19 w1 sw
- )
ILIM= (Rimax X 20uA / Rdson) + 3.5A
10.7KR190402 = K VTTSENSE © N-AON7430_DFN3X3A-8-RH
1+
+5VSUS == css6
C220u2.550-RH-1
pcas 03/23 Add C556 for system stable. ?
X_C1u10X U8 +3VRUN
= g =
g v o Maximum 2A
ViNz T souove +1_8VRUN PO
32 HLOVRON PWRGD pox . = Froducts PCI Express 1.05V /O PLLYDD 105V
vouTL 7
32,37 RUN_ON PR33 0R04G2 —8ten N11P-GEl 1024ME DDR3 ~ 599.27maA  0.63W 186.77maA 0.2W
vouT2
N11P-LPl 1024ME DDR3 581.74ma 061w 186.77maA 0.2W
X_C1u10Y0402-RH a P
2
© X0402
APL5912KAC-TRL_SOICE-RH ]
3.01KR190402
= FB Vre
03/25 Change PC33 fr¢ 11
C11-4712012-W08 fol IT cl .
PWR_SRC
o
+5VSUS
PO
= PCss = PCss = Pcsl = PC8O Products NYVDD 3
N C2200p50X0402 | CO.1uS0Y C10u25X6S1206-RH | C10u25X651206-RH
- PQ24 N11P-GEL 1024ME DDR3  0.95V 2144 2033w
Free ¥ 4 NIIP-LPL 1024ME DDR3 085V 14374  1222W
PUL Rod0z PD7 p PWR_SRC
PC76 - Is-RB751V-40_SOD323-RH
i ik pvce Ton [H8 PWR, SRC
CLUL6X-RH PRE9 N-SIR472DP-T1-GE3-HF O C P 2 5 A RA7
+3VRUN 22R UGATE DH M2 33KR0402
vee
1 PC]LB 03/25 Change PC78 to quR‘;’f’;g 1.5V_RUND 38
RO pcrr & AGND BoOT 1 C11-1043612-W08 for s 03/19 Change PC12 to stuff NWDD -
100KR0402 CLul6X-RH SMT cost down 12/10 Del PQ41 for for Power requestion PRA8 g
= rasE 1L LL M92 1 G =38 |
92 PWRGD o pox X L 1 Bl arokrooz] §8
CH-0.56u25A1.8mS-RH-1 03/25 Remove Power Gap G7.G8 - L3
PQ22 PR10 PQ16 = e}
03/19 Change to 4.22KR LATE |2 DL M2 4 'J 22% ] . 8
1% for Power requestion = jI L pcr NN-2N7002DW_SOT363-RH
101 1 C330u2.5pSO-1 C330u2.5pSO;
57 NwoD_EN e panp [ -——]i 03/19 Change to 2kR T Crooopsoxoso :
1% for Optimus +M92 PWRGD 1 3 gg 2:MY PWRGD R2
function stable 2 P R%0402 PRS0
ax N-SIR466DP-T1-GE3_POWERPAK-SO8-HF 100KR0402
i >t
o vout ez P lGiz > NuP_Vsense 11 poss &
. 05/04 Change PR10,PC8 to stuff for Power requestion X_C0.1u25Y0403-RH
nez 8 [ PRES F X_C100p16N0402 £
e — 2KR1%0402 =
= UP6128AQDD_WQFN16-RH
ILIM= (Rimax X 20uA / Rdson) + 3.5A "
- PRE6
1oKR%0402 POW_SWI1[POW_SW2
PR74 PR7L
X7 PQ25 0 0 0.80v
X_NN-2N7002DW_SOT363-RH
I - 0 1 085V
IS PR70 X_10KR1960402 POW_SWL 19 1 o .00V
1 POW_SW2 19 1 1 0957
A T 5 T c I o I




PWR_SRC
o]
+5VSUS !
o]
03/31 Change PR84 from L m 4
- - T * T
R11-1212T12-Y01 to PC106 PC40 -~ PEC16 PC38 PC39
R11-7871T12-W08 for PR34 C10u25X51206-RH|  C10u25X51206-RH q\ C470u25EL-RH-2|  [C10U25X51206-RH| C10u25X51206-RH
Power requestion 10R040: 1 1 L L1 1
[ PC104
03/31 Change PR85 from pcar C1ul6X-RH 04/23 Change PEC16 from
R11-0593T12-Y01 to CIN16X-RH C98-4712520-S03 to
R11-6342T12-WO8 for s d q 9 _poi3 €98-4712540-PO1 for SMTsmooth OCP 51A
Power requestion = 4
17082_GND I a GND 3|
o g 8 H
FR TIME . 03/31 Change PR104 from MAX 38A
| —— oH1 |28 R11-0142T12-W08 to
o N-SIR4720P-T1-GE3-HF R11-1821T12-WO08 for
4 BSTL PR1QQ, 0R0402 Power requestion
17082_GND
PRO3 PC105 PCHOKES +VCC_CORE
PWR_SRC O—————¢ ToN Lx1 |22 T cozousxen LX1 CORE 1 2 . A o)
03/25 Change PC102 to 200KR190402 CHT0.36u60A1.2mS-RH
I 110858 008 o2 T 9 Poz 1 Poxt PR10S b b
or C0.1u25Y0402-RH | | HID0 S>—32 | o bL 1.82KR1%0402 z z
SMT cost down - St = pote
R1QE, PRI w3 =1
6 HVIDL3) D1 - RR1%0402  10KRYIS-RH eg £g
6 H_VID2 3y—34 y © ©
6 H_VID3 335 pg R90 PC99
CsP1 >
536 2RY%0402 1
e HVIDa3; D4 €0.22u16X = =
6 H_VIDS 3>—37 ps P PWR_SRC
+%;ISUS 6 H7VIDE>>—3L D6 PQ14
3 | 03/31 Change PR103 from
32 VR_ON »>—130] SHON DHz 23 t R11-0142T12-W08 to
R11-1821T12-W08 for
>—14 | | 21 PROZ AAﬁURU“UZ Power requestion
RIS 6 PM_DPRSLPVR DPRSLPVR BST2 N-SIR4[72DP-T1-GE3-HF q
10KR1%0402 ¢ PR96 T PC103 PCHOKE? +\(/Pccfcons
10KR1$6040RR9) 5= 2 C022125X-RH LX2 CORE 3 2 . .
TokRidoa02 S >>—ﬁ——’5" PSi X2
02/08 Reove or o poze o pos0 CHT0.36u60A1.2mS-RH
ower request - -
23 svs_PWROKSS: 4 194 PwRGD DL2 LK1 i i
- o o
PHASEGD PR EE gst
20 os 3
PHASEGD RRI%0402  TOKRYI%>-RH ] F]
o o
+5VSUSO—————2 THRi
2 1 6DP-T1-Gl PAKSSO! 4 )WERPAK- - E P 0
PN pua—— 2R0%402 - -
04/02 Change PC96 from 0.047u to 0.068u for Power requestion VRHOT c u co.
Pl
6 IMVP_IMONK- T 3KRA%%0403 IMON 10 GNDS PR89 ¢ .
GNDS
PCo 10R0402
©0.068u10X0402-RH |pess PRE2
30 VR_PWRGD_CLKEN# <<——218- CIKEN C1000p16X0402 24R1960402-1 RS
24R1%0402-1
PREG I_rlpR A4 I_ I PREL =
4.TKR1%0402 +3VSUSO——— 17| y3p3 Feac |2 17082 GND L VCCSENSE R s GND (VCCSENSE 6
—I 10R
4| 04/02 Change PR86 from 7.15KR1%0402 to le‘“z ) .
5| 4.7KR1%0402 for Power requestion e 02/02 Maxim sugesstion for OC
-
5VSUS: 1 oeom s e =-C1000p16X0402
03/31 Change PR83 from
R11-2551T12-WO08 to
+5VSUSO 31d siow ca b2 R11-0332T12-WO08 for Power
requestion
a 17082_GND
z +VTT
— pca7 ?
MAXT7082GTL+_TQEN40-RH LX1_CORE LX2_CORE
QFN40_TSMDQT42 S| " +VCC CORE g g g g
i gl 8| g g g
PINCT PR102 PR101
C1000p16X0402 oé wé <r§ R &Y wé Y m§ 2y X 2.2R X 2.2R
R R FRE I RS I REFRE I RE FRE 1] = =
I m§ m§ z§ 45} @ m§ @ z§ 45}
- - — x x - x — x
Bl X_OR0402 PC108 PC107
5 H_VID(
o H_VID: X_C2200p50X0402  X_C2200p50X0402
8 17082_GND H_VID:
>| H_VID:
+5VRUN H_VID: GND GND
H_VID!
H_VID6
PC101,, C2.2ul0Y-RH_||,, PRO2 PM_DPRSLPVR
ik L OR PSI%
o Y ¥ s s Bl s ¥ s
10KR0402 g g g ¢ ¢ ] ¢ 3 ¢
PU14 RE $ RE S RE SR 3 BE ¢ 2 8 ¢ &
253 25 S 85 S 28 S 2 S 25 S & $ g5 S 28
|__PRos X_10KR0402 vee outt ERpED P ED P ES P EY P ET P ES P ET P BT
‘\h BUS_SEL < < x = = < E] x E
22,32 SMB_CLK_EC 2241 scL out2 X
22,32 SMB_DATA_EC SDA
| GND outs &
UP6263AMAB_SOT23-8-RH
CPU Power
ize 'Document Number rev
Custpm 10
MS-16G1
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PWR_SRC
0
+5VSUS
°
PR127
150KR1%0402
03/25 Change PC117 to . PR114, .10R0402 J_ | rcit0 = PC44 = PC43
R R C10u25X51206-RH C10u25X51206-RH
gll 1011512 W08 for PC116 PCJL20 C1u25X5-RH
MT cost down T ctuiexrr C1{i16X-RH
17028_GND
PULS 17028 GND 12/16 = | =
31 1o VDD N GND
PR116 9 13
20.5kR1960402 | TON Vvaps PRI10 d pgas
PR115 29 24 A
2KRY050402 TIME BST
PCI17 0R0402
E %glsuoaol cev 26 0|t
0 DH )|
ILIM
PC118 ==
17028_GND R 0 €0.22u25X-RH N-SIR4720P-TT-GE3-HF PCHOKES 1.25v/22A
+3ysus 7 GFXVR_VID_2 D2 Lx |25 LX_CORE 1 O +VCC_GFXCORE
; ggﬁ—x:g—i gf 4 _PQaa PR111 CH-1u30A3mS-RH
b GEXVR VID & e 1.8K1960402-HF +PEC10 +PEC14
b GFXVR VID & o 3 ]—I - PRT9 C330u2.5pS0-1 < C330u2.5pSO-1
' o o hod
1 2 1] PRI fRR1%0402 PR122
PGD_IN bL 10KRT1%-RH 10R0402
PR117 PR128 7 GFXVREND) SHDN# N-SIR466DP-T1-GE3_POWERPAK-SO8-HF
10KR0402 OKR0402 SR 21 ) PC122 '£0.22u16X =
12/18 PR126 ~10KR0402 | SKIP PGND PRI124 ||| GND PR123 GND
|
7 GFXYR_DPRSLAVR > -l_VY—E_PR125 KRGAo sLow# B e {VCC_AXG_SENSE 7
32 GVR_P\VRGD Y)— PGOOD 10| bwreD csp |5 4.87KR1%0402-RH
121 cLKeN# csN [
28 \RHOT# iMON |- g—FRILZ. AOKRINOI0Z  waGrxvR_IMON 7
+5VSUSO—————————8-f THRM 2 onos 03/31 Change PR1 Ll 00ptexoans
9] from R11- 5111T12
18 R11-4
196040. wer re
0
PR121
K VSS_AXG_SENSE 7
10R0402
PC119
R & PR120
GND 17028_GND =FC1000p16X0402 10R0402
=
17028_GND GND
+VTT
)
GPU Select voltage
LX_CORE
g sl g 8| 8| g g| g| s
°§ Hg N% '~§ m§ ﬂ% wg m% m% PR35
32232232 SE S92 ¢ YE ISP 8RR ¢
e > el P el bal el ) af eyl al X_2.2R
E E1 E 3 E 5] X 5] X
x x x
GFXVR_VID Ca1
GFXVR_VID
GFXVR_VID X_C2200p50X0402
GFXVR VID
GFXVR VID
GFXVR VID GND
GFXVR VID
GFXVR_El
GFXVR_DPRSLPVR o
5 N 5 N o N o ~
<3 <3 g <3 g <3 <3 <3 <3
g 3 g 3 g 3 3 3 g
2l g 2] gl 2] 2] 2| &] 2
R Rt R R T R R R I R EY
S S BE S IS § IS § 5% ¢ 35 $ ]E
g5 ¢ eSsad s efses s afs e &5
x x x x x x
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HOLES 8B DIMM VIAB  HOLES X6 DSMM ViAS
MH12 X 8x8

s
{5
Nt BERGSH

&) &)

3333

HOLES 8B D3MM VIAS  HOLES. 8B D3MM ViAS
MH BE

MH15 HOLES_8X8_D3MM

8.58. MH10 X 8x8 NPTH118 NPTH118
H7 H10

i 01/14 Add ME » &

MH16 MH13
8.5, 8.5,

MH14
{4 T
NS YT
) e

HOLES_8X8_D3MM_VIAS| HOLES_8X8_D3MM_VIA3
MH; 88 MH 88

ls s
e :
ool 18 10 o

02/10 Change to 8 vias 02/10 Add 3 vias for EMI sugesstion

for EMI sugesstion

&)
s

YLAR4 IYLAR!

B IM:|

PPORT_AL_MYLAR  R_IO_Board_Support_Mylar
E2M-6G11611-V42 E2P-6G13011-Y42

B_TO_SHEILDING_MYLAR
E2P-6G12811-Y42

AUDIO_SUPPORT_FOIL
E2M-6G11411-Y42

04/23 Add MYLAR2.MYLAR3.MYLAR4.MYLARS for ME request

CPU

CPU_HB X_CPU SCREW HOLE
HOLES R276D185P_PT
w PN>

CPU_H9 X_CPU SCREW HOLE
HOLES_R276D185P_PT
<New PN>
CPU_ Suppun EKT _Mylar
E2P-6G11711-
CPU BRACKET
CPU_H10 X_CPU SCREW HOLE CPU_H7 X_CPU SCREW HOLE E2M-6G11011-A89
HOLES R2760185P PT HOLES_R276D185P_PT
w P> <New PN>
05/03 Add UME3 and MYLAR6
03/04 Change CPU Holes to NC
RACK1 RACK2

YLARL

L3 8.5mil_37.5 Ohm

L4 8.5mil 37.5 Ohm

L6 7mil 37.5 Ohm

@

37.5 Ohm
=Gono_is =Gono_s =Gono_is
X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH
J68 J35 J63
et L1 6.5mil 40 Ohm L3 8.5mil 40 Ohm L4 8.5mil 40 Ohm L6 _6.5mil 40 Ohm
GND_1 3 GND_1 3 GND_4_6 GND_4_6
X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH
J55 J66 J20
= L1 4mil 50 Ohm L3 4.5mil_50_ Ohm L4 4.5mil 50 Ohm L6 4mil_50_Ohm 1
Hj @*j Hj 50 Ohm
GND_1 3 GND_1 3 GND_4_6 GND_4_6
X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH
Ji2 J7
L3 DiFE 15 65 onme L4 DiFE a1 65 onme @ L6 oiFE 7115 65 onm
GND_1 3 GND_4_6 ND_4_6
X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-F RH
310 a1 2 DIFF_65 Ohm
L3 DIFF_7/4/15 65 Ohm- L4 DIFF_7/4/15 65 Ohm- L6 DIFF_7/4/15 65 Ohm-
o 1.5 v 4 6 .4 6 |
X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH
J65 J8 J60 J56
L1 DiFE @a2e 70 onme L3 oiFE 21428 70 onme L4 DiFE 21428 70 onme L6 DiFE @a2e 70 onme
= GND_13 =GND_13 = GND_4. 6 = GND_4.6
X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH DIFF_70 Ohm

J61 13
L1 DIFF 6/4/24 70 Ohm-

L3 DIFE 7/4/28 70 Ohm-

Joa
L4 DIFE 7/4/28 70 Ohm-

58
L6 DIFF 6/4/24 70 Ohm-

E’j

E’j

E’j

E’j

GND_1 3 GND_1.3 GND_4_6 GND_4_6
X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH
J59 J67 J49 47
[} L1 DIFF 4.5/4/20 80 Ohm+ L3 DIFF 55/4/22 80 Ohm+ L4 DIFF 55/4/22 80 Ohm+ L6 DIFF 4.5/4/20 80 Ohm+
E E E ‘
GND_1 3 GND_1 3 GND_4_6 GND_4_6
X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH DIFF_80 Ohm
J62 J50 Jag
L3 DIFF 5.5/4/22 80 Ohm- =) L4 DIFF 5.5/4/22 80 Ohm- et L6 DIFF 4.5/4/20 80 Ohm-
GND_13
X_H1X2_black-R
J27
L3 DIFF 4/4/20 85 Ohm+
GND_1.3
X_H1X2_black-RH X_H1X2_blac} X_H1X2_blac} DIFF_85 Ohm
336 339 |
L3 DIFF 4/4/20 85 Ohm- L4 DIFF 4/4/20 85 Ohm- L6 DIFF 4/4/20 85 Ohm-
=GND_1_3 GND_4_6 GND_4_6
[ | S H_ {_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH
OLES R163D136 PT HOLES RI63D138 P
E2B-163B010-L63 E2B-163B010-L63 122 124 153 51
L1 DIFF 4/6/20 90 Ohm+ L3 DIFF 4/5/20 90 Ohm+ L4 DIFF 4/5/20 90 Ohm+ L6 DIFF 4/6/20 90 Ohm+
=GND_1.3 =GND_1.3 ==GND_4_6 ==GND_4_6
PCH_H8 PCH_HT X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH
J21 J23 J54 J52
L1 DIFF 4/6/20 90 Ohm- L3 DIFF 4/5/20 90 Ohm- L4 DIFF 4/5/20 90 Ohm- L6 DIFF 4/6/20 90 Ohm-
=GND_1.3 =GND_1.3 ==GND_4_6 ==GND_4_6
X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH DIFF_90 Ohm 3

Ch _MB_H
E2Y-2210311-G40

CRACKL
E2P-6310611-K23

UNEL

PCB

HDMI ROVALTY
Y01-RHDMI03-000

CRACKZ
E2P-6310611-K23

PAD16
cB1 X_HS-MS1011-RH

PCB
P30-1661110-D05

P30-16G1110-H73 i ﬁiﬁ(lﬁ‘:)
P30-16G1110-D05, #() 4

12
X_HS-MS1011-RH

TOP SPRING

BOT SPRING

>< HsMsmn RH

g

>< HsMsmn RH

g

>< HsMsmn RH

g

>< HsMsmn RH

i

>< HsMsmn RH

g

>< HsMsmn RH

g

01/28 EMI suggestion

a3 33
L1 DIFF 4.5/9/20 90 Ohm+

L3 DIFF 4:5/9/20 90 Ohm+

2
L4 DIFF 4:5/9/20 90 Ohm+

a4
L6 DIFF 4.5/9/20 90 Ohm+

E’j

x,mxz,black-RH

32 34
L1 DIFF 4.5/9/20 90 Ohm-

ND_1_3

E’j

x,mxz,black-RH

ND_1_3

L3 DIFF 4.5/9/20 90 Ohm-

E’j

x,mxz,black-RH
a1

ND_4_6

L4 DIFF 4.5/9/20 90 Ohm-

E’j

X_H1X2_t backR

ND_4_6

L6 DIFF 4.5/9/20 90 Ohm-

E’j

E’j

E’j

E’j

GND_1 3 GND_1.3 GND_4_6 GND_4_6
X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH X_H1X2_black-RH
J16 J9
(534 DIFF 4/10/20 100 Ohm+ L6 DIFF 4/10/20 100 Ohm+
lGNDJLE lGNDJLE
X_H1X2_black-RH X_H1X2_black-RH DIFF_100 Ohm
a7 Jis
L4 DIFF _4/10/20 100 Ohm- L6 DIFF 4/10/20 100 Ohm-
lGNDJLE lGNDJLE
X_H1X2_black-RH X_H1X2_black-RH
CPU SCREW HOLE CPU SCREW HOLE SCREW1 SCREW2 UME2
HOLES R236D91_PT  HOLES R236D91_PT
E2B-1221010-L63 E2B-1221010-L63
SB
M2x3 M2x3 'NK
H8 H9 [E43-1203003-G68 [E43-1203003-G68 HEATST
03/26 SB HEATSINK
VGA HEATSINK 9/7 ADD SB Heatsink and Screw x2  E31-0403231-TA9 e
Screw/ME




T
X_0.1U10X040;

ci23 = cn7 = cna
X_0.1U10X0402  X_0.1U10X0402  X_0.1U10X0402

cize =
X_0.1U10X040;

-

cla1 = Cclus = s = s
X_01U10X040? X_0.1U10X0402 X _0.1U10X0402 X_0.1U10X0402

0.1U10X040:

=

o7
X_0.1U10X0402

02/10 EMI suggestion

www.aitech.ru




A B C D E
Label | Min | Max | Usis Description Calpella System Power on Sequence DC mode
Tl 150 ms
™ 9 25 s The powergood function is activated with 2 ms intemal delay after SUSPWEROE zoes high,
: I the outpt voltage becomes within +5% of the target value, PGOOD zoes high around 2.5 s after SUSFWROE goes high.
T3 10 ms oo SUS stable to REMESTH deassertion,
T4 150 ms
5 1 s CPU will detve Gy _WVER_EM when VTT ramps. T
Gfit_VR_EN to Gfi_VID stakle, Timing set by Processor. L
Té 500 s VT stahble to VITPWERGOOD assedion o the processor,
T? ] ms AlL 3YS_PWRGD assetion to IMVE_WE_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, ' 'I
Til 1 ms  |SYS_PWROKPCH_PWROK assertion to DRAMPWROK assertion. Tiring set by PCH, aglE |
T12 1 ms 278 _PWEOEFPCH _PWEROE assertion to VOCFWRGOODONCCFWRGOOD ] assertion. Timing set by PCH, ')‘I_'_l‘(' T4
T13 1 ms  |VOCPWRGOOD_OWVCCPWRGOO0D_] assertion to PLTRET# deassertion |
|
__. .-_ OPWR_SRC I
2 PWR_SWE |
1 +3VALW +5VALW v
4 +3VSUS +5V5U5
|

15.1 +3VRUN +5VRUN

22.1 WLAMN_RST® /
211 LPC_RS +1 BVRUN
135 LAMN_RST# S S e GFIOAA 121 +1_SVDIMM /

12.4 BUT_PLT_RST#

37 PCIE_RST#

36 DGPU_HOLD_RST#

21 H_CPUPWRGD

20 PM_DRAN_PWRGD

SPM SIP 542

SLP_sag GPXIOD1—> GPHIOAD3
PCH 10PM_SLF 537

GPXIDDZ > GPIIOADY

122 +1_SVDIMM_PWRGD +1 SVRUN

14.1 +1_BVRUN T

142 =1 _EVRUK_PWRGD

17.2 H_VTTPWRGD

123 RUND
— 152 =0_TSVRAUN
12 +1_SVDIMM

14.3 RUND

12 +1_SVDIMM > 153 <L 3VRUN

cruU
Arrandale
Corei3
Coreis
VCCPWRGOOD_O

11 H_CPUPWRGD
2 APPSR

15.2.1 VR_PWRGD_CLKEM
18.2 VR_PWRGD_CLKENF —> JRE T SL2B770

15 GFXVR_EN ISL62BE1 17 +VCC_GFNCORE

15.1 +vCC_CORE
15.2 VR_PWRGD_CLKEMNF
15.3 5Y5_PWROK

17 VR_ON

2> /<18

16 +GVR_PWRGD

2<€Tg

17.1 EC_ALLSYSPG 142 #1_EVRUN_PWRGD

14.4 sVTT_PWRGD
12.2 #1_SVDIMM_PWRGD

17.2 H_VTTPWRGD

Jf.—TH

31 DGPU_PWR_EN msz N11P_+3V_KVVDD.

> Cle T10
.: ﬁ
~

< T12

alle T13

31 N11P_+3V_NVVDD
PPEYSTRY  MMEFDZD1 321 NIIP_+3V
312 KWVDD
32 N11P_s3v_NwwDD . TR 513 4MIB2_PWRGD
323 +M92_PWRED

- 33 1_5V_RUND
32 13V RUND 34 +1_BVRUN_N11P

121 +1_BVRUN - -

33 1_5V_RUND.

143 #TT ADNTA430 35IV1_SW

P

MES T
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Power down Sequence DC mode SO to G3

|
|
|
|
l
|
PWR_SRC | PWR_SRC
|
| +3VALW/+5VALW
|
EC | SUS_ON
| - L
|
| +3VSUSPWROK Y
|
EC->PCH | RSMRST#
: | | |
|
PCH->EC | PM_SLP_S5# | —>:Ta>30u=K—
| ‘ | | |
| 1 | |
PCH->EC PM_SLP_S4# TS 1
PCH->EC | PM_SLP_S3# | | | |
EC->POWER DIMM_ON ; H 1 :
I : | I ;
 +V1.5_DIMMO | 1 | |
EC->POWER RUN_ON i | |
| RUN POWER ; | | |
| VTT ; w ‘
+VTT_CORE_PWRGD ‘ ‘
|
|
CPU->POWER GFX_VR_EN
| VAXG | |
POWER->PCH | ALLSYSPG ] | |
| | T
| o | | |
L | | |
EC->POWER - VR_ON 1 | |
VHCORE (CPU POWER) X Tg<200ms |
| I T
POWER->CLK| CLK_EN B | l l
‘ i | | ‘
| ol |
| CLK_GEN S ‘ ‘
CLKGEN | - _§w;§_ Tw>=0ns 3 3
| [ |
T ! ! |
POWER->PCH 1MVP_PURGD(PUROK) T?‘K" Th<100ns :
| : ‘ : ‘ | | |
' PCH VCCcore 1.1V TS X Ti>40ns | |
: | ‘ Tj>5us I I |
PCH->CPU VCCPWRGOOD — —3 &-Tr>lous | | |
PCH->DEVICE PLT_RST# — & Tn>30us | | |
i I | | |
| |
i System State S0 X s3  s4 X s5 ):( G3
. | |
| |

S DVISE \CRO-STAR INT'L CO.,LTD.
Power on Seguency

[Title
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PWR_SRC

11.779A

BAT : 352P =9V
3S3P =9V

VCC_CORE(2 Core) = 38A
+VTT(1.05V) = 18A

+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
+1_8VRUN_PARK = 0.895A
M92S_VDD_CORE=16A

CPU Arrandale (989)
3.425A _~——_ = VCC _CORE 38A 2 Core
W VCC_CORE 0.97V (38A)
VCC_GFXCORE | 1.1V (22A)
1.243A A +VTT 18A
@QD} VTT 1.05V (18A)
Y {15y 1.5V (3A)
1.592A _————_ *+VCC_GFXCORE 22A +1.8V 1.8V (1.358)
ISL62882HRZ _*
N~ [ PCH (TBEXPEAK) |
1.75A +1.8VRUN (410mA)
0.449A
m +1_05VRUN 6.5A +1.05VRUN (6.5A)
N~ @——— 3VRUN (510m)
® +3VSUS (170mA)
P +1.5VRUN (11mA)
+1.5VSUS (300mA)
@—+3VALW (2mA)
1.43A +1_5VDIMM 20.2A 10A OR 3
@———UP6111AQDD ) O T5VRUN oA +1_5VDIMM (10A)
@ = +0_75VRUN (2A)
+1_5VRUN 4.5A PARK XT
N-AO4468, ® +3VRUN_(190mA)

1A

3.545A

TPS51.

+5VALW

16A
UP6111AQDD

+1_0VRUN_PARKZ2.5A

+1_5VRUN_PARK 1.2A

[1.8VREG (895mA)

[+1_OVRUN_PARK (2.5A)

MVDDQ(4A)

+3VALW  0.02A

125RGER)

MOS SwW

+5VSUS
5.236A

‘ﬂﬂ@ﬂﬂﬂy

N

+1_8VRU

A

75A u

= I B
A

+1.5VSUS 0.3A

+3.3VRUN 4.986A

| I— VDDC(16A)

Mini PCI-E*1

+3VRUN (1.1A)
+1 5VRUN (0.375A)

+3VRUN (350mA)

ALC662

DVDD +3VRUN (41mA)

+1_8VRUN_PARK

A 895mA
APL5912KAC

0.061A

+5VSUS (61mA)

+5VRUN

0.38A

MOS Sw

4.85A

USB Port*4

LA

+5VRUN (0.25A)

ENE3926

+3VALW (0.02A)

+3VRUN (0-1A)

SATA HDD + ODD |

[ LED Panel 15.6" |

_* +5VRUN (2.6A) ‘

—} +3VRUN (2.5A) ‘

Audio AMP
VDD +5VRUN (380mA)

+3VSUS (668mA)

NEW CARD

+3VSUS (1.5A)

+1.5VRUN (0.65A)

S |

MICRO-STAR INT'L CO.,LTD.
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MESATA,USB,LAN,CRT,BT+WLAN)

BTB6OPM_BLACK-HF
60 M

ESATA Connector

BTB_S
5C.
BTBA7
CRT R UMA A .
CRT G UMA A 3| @ 4 USB PaN A
CRT B UVA A 5| & 5 USE Pap A
—2 a 8
CRT HSYNC UMA A 9| o 10 CRT CLK UMA A
CRT VSYNC UMA A nl| & Y CRT DATA UVA A&
EsATA TXP A ] o i
ESATA TXN A e 8 CLK_PCIE_LAN A 48
o CLK_PCIE_LAN#A 48
T - [20 |
ESATA RXP A n 4
ESATA RXN A 3 o 4. LAN.RSTH A
— EC_LAN_RST#_A 48
x| o 5 USB ENABLE A +5VSUS_A
48 PCIE_GLAN_TXP. 8 Y S USBSV_A
- L " = a0 BT PWR ON A
48 PCIE_GLAN_TXNA —24 o
—3i o 5 LAN_PWR_ON# A 48 "
48 PCIE_GLAN_RXN A% 34—
35 USBENABLEA 4 !
48 PCIE_GLAN_RXP. 38 +3VRUN_A EN vouTL
a7 | ") .
48 CLK_GLAN_RQ# A 29 40 T VINL vout2
48 PCIE_WAKE#_A 4 42— O +3VSUS_A BT+WLAN
- WAKEH S T
—43 4d. 8 VIN2 VouT3
5| a6 g | g raN:408ma [§_ SO0OMA
= a7 | [48a — | +5VRUN_A S8 T S8 S8 51 ock oD
USB_PSN A 49 0 33T 3 3 1
USB P5p A 51 52 ot %, CRT:1A x' 3 El cA12 - MSOPS-HF F cA3
& 53| S3 ks ts) C2.2u10Y-RH C0.1u16Y0402
usB P1IN A 5 56 1 o vsvsusa 99 i3 GND_A GO, o
e piP A 2 Y R O = ~
¢ 59 | 60 I usB:1A oRD A 03/25 Change CA12 from C11-2253014-W08 to [
¥ onp a C11-2253413-W08 for SMT cost down
GND_A GND_A -
— UsBsv_A ]
3%
gy 2 CONNAT
154 o 3 onp H2—
3 3
CAY7  ==CA38 veus = enp a3
/TWX_C100U63 X_CATOPSOX0402 __ USB P3N AL v S\ -
USB P3P AL D;
oo
= ESATA TXP A GA7 3 C0.01u25X0402 ESATA TXP A C 5|8 ol
oA ESATA TXI A GAS{C0.01025X0400 ESATA TXT A G 107 ] ESATA RXP A CCAIQ,COOLIZSK0DZ ESATA RXP A
TAto “X'O g Wl ESATA RXI_A_CCAO J1C0.01u25X0402_ESATA RXN A
g 1 CQ.01u25X0402 ESATA RXN A
usepan Al 1 [l S ono [B—t
| w | ESATA_[SB-RA3
USB P3P A ~ la . o B
2
S H
‘CMC-L12-9008064-RH

03/23 Change LA10

FMAL0 FMAS FMAT FMAS ;3 s;t;gt \'f:rl; EMI c‘:‘ L CA—:!\AS
%_F_PAD_M120 %_F_PAD_M120 %_F_PAD_M120 %_F_PAD_M120 9 g §
g 3

oSl

02/25 Change MHA8 to HOLES_R276D185P_PT :‘ :I

03/30 Change MHA8 to HOLES236D118_P

BCBAL HOLES_8X8_D3MM_VIAS
MHA8 MHATZ X 88 |
X_HOLES236D118_P 5
3 %;i«
Ty SBAS
San ¥
7 o u |
H_R220D146 PT | H_R220D146_PT
E2B-1371010-A89 _| EZB-1371010-A89
PCB_VIO = =
P30-16G1A10-D05 - GND_A GND_A
GND_A
02/23 Change to 8 vias for EMI sugesstion
2
CRTSV_A
4SVRUN_A
F87 POLYSW-1A __ DAZ, C_BASAOWS
43VSUS_A  +3VRUN_A
—=CA33 CRTSV.A  CRTSV_A
C0.1U10x0402
RALL RA10 RA8 RA7
2K 1% 2K 1% X_OR0402 0R0402
R0402 R0402
CRT R UMA A Lag 0.12u300mA LRED CNA9 500mA
6 CALL
CRT G UMA A a8 0.12u300mA LGREEN ‘ 1 1 X_C0.1u16Y0402
CRT B UMA A LAT 0.12u300mA LBLUE ‘ 1 DDC2BD RAL3 1 g, g 2 X 0402 CRT DAR CONAT. m
| a >< ¥ Givb_A w0 [s
RNAS CNAg CNA7 13 HSYN  RAI4 1 g g2 X 0402 CRT S Y
SR 2 faras 2 > WLAN PWRON A 1
A [ R [ R 14 VSYN  RAIS 1 g g2 X 0402 CRT Vs USB P5N A
FENA CEE| SN CRE SN gl USB PSP A Iy
DA HhH HhH 15 DDC2BC RAI6 | g g 2 X 0402 CRT CLR 5o
Y < BT PWR ON APRA7 1 3 g 040, 4
8P4R-150R0402 X_8p4C-22pSON X_8p4C-22pSON VGAF_BLACK-RH-5 < USB PIIN A
VGAPIS DI 145 2 CAsox |USE PIIP A
N59-15F0621-AF2 active high C330p16N0402RH 1 BH1X10¢S-0.8PITCH_ WHITE-2
BHEADSMD1X10_90_2
N32-1100350-A81
CRTSV_A CRTSV_A GND_
+3VRUN_A
CA41_||__C0.1U10X0402 CA44_||__C0.1U10X0402 03/23 Change CA39 to 330pF and
|- |- { stuff for EMI sugesstion oD A
= 1
GND_A D_A
CRT_HSYNC UWA A 4 CRT HS CRT VSYNC UMA A 4 CRT Vs
CRT DATA UMA A D CRT DA R
uAg UA10
o NC75Z125 o NC75Z125 QA8 N-BSS133 SOT23
MICRO-STAR INT'L CO.,LTD.
q
CRT_CLK UMA A n CRT CLR
QA7 N-BSS133 SOT23




Typical
+avLANA  [CC33=T0MA

T domil

40mil

03/24 Change CHOKEA7 to 4.7uH

VDD33_A
60mil

JINCA1Z X _0805

93C46 Pull-Down GND

CA42
x out "
4+
close to RTL8111E -—
o YAT
| 25MHZ20p_S-RH-2 q !
I ez ‘ RSET XN |
a0 A_ _ _ _ |
RA23 |
\ 1KR0402 , |
VDD10A O — 7 EESK !
9 VIAs to GND 4 |
va2 I iy L
- r a
e 22L2YIR088K Y% |
289522828880 REGOUT and AVDD33_REG_A |
3 £S5 u Y e
GND_A 33 33833 333 ' Do not use via !
g |
" s 3= |
MO 1 moipo ) ReGoOUT [-26—————RECOUT
MDINO & VDDREG [38——¢— —————OAVDD33 REG_A !
MDI1+ r AVDD10 'VDDREG 33 L — = — = — = — = — = — =
MO MDIPL ENSWREG ZE5rOVPD33 A
7)5{ MDIN1 EEDI [ EEDC
MDI2+ AVDDI0(NC) LED3/EEDO 21 Eecs
MDI2- & | MDIP2(NG) ooio 22 DD10_A
MDIN2(NC) DVDD10 )/ allou in
DIz 9 AVDD10(NC) LANWAKEB 28— PCIE_WAKE# A 47 °CTE-WAKERA Pull-up 3.3VRON in M/B
- 0
VI3 13 oIP3(NG) ovopzs 2 ISOLATE#
MDIN3(NC) ISOLATEB R REe VIVRUN_A
VDD33_ A O—A————12 AyDD33(NC) 5 pERsTE P2A—— AN RSTER !
oz
€3a o3
2359 %38, irr?
888%2zPP8880 1KR0402¢
S25%55uh8332
355022820226
EEEEEEEE
RA25
15KR1%0402.
T ;3 ;5’66’ 7117 - ;z ”””” 03/25 Change RA25 from R11-0153052-W08
C56/66 Pull-UP VDD: to R11-0153T12-W08 for SMT cost down g
RA27 B
EFuse/BIOS Pull-Down GND  joimorn,

i
CcA22
C0.1U10X0402
1
i

CcA28

C0.1U10X0402
1
i

n
4+
CcA21
C0.1U10X0402
n
4+

CA20

C0.1U10X0402
1
i

CA29

C0.1U10X0402

_—

CcA18

C0.1U10X0402

CAL9

C0.1U10X0402
1
i

\ EMI

40mil

WWW.dl

GLAN_CK_REQ# A Pull-up 3.3VRUN in M/B
47 CLK_GLAN RQ# A <
HSON CAS5 4, C0.1u10X0402
47 PCIE_GLAN_TXP_A S0 Tuiox0a02 QQPCIE_GLAN_RXN A 47
47 PCIE_GLAN TXN A HSOP @ £0.1u10X0407 ;gmjamjnxp] a7
47 CLK_PCIE LAN A
47 CLK_PCIE_LAN# A OEVDD10_A
CNA1O -
g
LAN-RJ45S-RH-5 g
UALL n
D3 TCTL et 24 T
TEEES oL+ MXL+ . N
3 o1 nixi- |22 -
TCT2 MCT2 —
ot SATE e E
+ 19 -+ -+ 4
D2 nixe- 12 T 5 4 =
MDI1- 1ets w3 [ 3 B =
MDIL= 81 o3+ mxa+ L - =
TD3- MX3- -
MDIO- e mCT4 [H5 Y
11 14
MDIO= 1] 104+ Mxas |4 -
TD4- Mxd- —
TFRH
| cAse eas | cass T
7 T 03/29 EMI Suggestion 48
C0.01U25X0402 [C0.01U25X0402 (C0.01U25X0402 g
GND_A GND_A GND_A
RNA7 GND_A
MCTL 1 goer 2
>l NMCT2 3 ard
INCAIL © ' X 0402 MCT3 & o i 6 02/22 Layout #4405t
MCT4 7 oo g
CAL4 41X C0.1U10X040 8PAR-T5R0407
- BN
D_A CHASSIS_GND_A / ESD CAls T )2 RA9
\ X_C1000p2KX1206 / ¢  OR0402
~ >

CHASSIS_GND_A

close to p34 p35
within 200mil

GND_A

RA19

X_10KR0402

RA20
10KR0402

RAL7
10KR0402

|
|
|
|
03/25 Change CA48 to
C11-1043062-W08 for
SMT cost down
! 03/25 Change CA49 from
! C11-4757313-W08 to
C11-4757013-M09 for SMT cost
down
VDD33_ A
03/24 Change RA18 to NC
VDD33_ A
X_3.6KR1%0402
CA36
X_C0.1U10X0402
GND_A

~_ Typical
N Icc10=300mA

VDD10_A

60mil

REGOUT 4@

CIAT \\ !
X_C10pSON0402-RH )
|

close to pifiNB&
\ within 200mil
N

+3VSUS_A

1 g
INCAI3 " X_0805

-
03/25 Change CA47 to
C11-1043062-W08 for
SMT cost down
’

03/25 €hange CA46 from

~ —C11-4757313-WO08 to
C11-4757013-M09 for SMT cost
down

tech1.ru

D

CcA24
C0.1U10X0402
i
CA3L
C0.1U10X0402
i
CA25
C0.1U10X0402
i
CcA23
C0.1U10X0402
i
CcAL7
C0.1U10X0402

C0.1U10X0402
n
4+
CA4S
C0.1U10X0402
1
i

!{ RAL2

i GND_A
evopioA
40mil
o
l gl g
8| g
9> = a9 |
8% T 83
close to p21 3g 58- |
= |
|
L
GnpA !

+3V_LAN_A

QA9
IRLML6402PBF_SOT23

47 LAN_PWR_ON# A )}

47 LAN_RST#_A

47 EC_LAN_RST#_AD}

RA28 O0R0402

+3VSUS_A

10.1U10X0402

GND_A

»—
UAI3
NC7SZ08

GND_A

LAN RSTH R

‘Document Number

" MS-16G1




HDMI Level Shift

1

(#* [MHDMI,Audio,USB x 2)

BTB60PM_BLACK-HF
BTB_S60 M
NSC-60M0070-A81

AGND_B FRONT OUT L B 3
FRONT OUT R B
FRONT Jb B
MIC N LB )
MICIN R B 1
MIC I B 13
15

HDMI  +svRun_8

17|
*VRUN_BO—— 1]
23|

SO —E

—2a |
45VSUS_B O— a1

CB7 l % §§
X_C1u10Y0402
l 03/25 Move ODM

oo s LED Function to MB

BEbEbEbEE

04/27 Add +3V_SPDIF_B for
SPDIF LED issue

03/19 HDMI_D2N_B and

HDMI_D2P_B swap

HDMI_CLKN_B 50

HOMI_CLKP B 50

HDMI_DON_B 50

HDMI_DOP 8 50

HDMI_DIN B 50

HDMI_D1P B 50

LID Switch

Audio Jack

MICB7

MEC2

MIC JD B 5

|
4
MIC INRB LB16_) 300L300mA-350 MICINRBL | E!/
s/ f
e . 7y | MICINLB L ! ) M:_/\II]
TB15¢/ 300L300mA-350 T 2
3] 3 ‘ o | s
3 o
T332 F 83 ! (_ESD-MLVS0402MO4-EM | |F8 8T 8% g
8g | 8g | gL D! 24T 82 i
g [ 7S ‘ 2 (BLACK)
< = X_ESD-MLVS0402Mt-EM | Lo
‘ AcRBE ® MIC Jack
Ve L i
AGND_B. | EMI suggestion )|

03/25 Change QB8 from D03-352AP09-F01 to C
D03-0640219-108 for SMT cost down

03/25 Change CB36 to

11-1022032-Y01 for SMT cost down

HDMI_D2N_B 50
HDMI_D2P_B 50

%

HDMI_SCL_B 50
HDMI_SDA_B 50

SPDIFO B

HP_ON B

CHDMI_HPD_IO_B 50

USB ENABLE B
LID# B

| I

USB POP B

USB PON B

USB CONN

USB P1P B

USB PIN B

04/29 Remove +3V_SPDIF_B

MECL
MEC2

03/25 Move ODM LED Function to MB

For ODM LED Function

03/25 Move ODM LED Function to MB

Hall Switch

APX9131AI
SOT23 3

I-TRL_SOT23-3-RH =
3 3P_UL GNI
136-0913109-A30

DB

USB 2.0 Connector

JACK-AUDIOF_BL-SP-RH-1
AUDIO_JACK 6P_O
N54-06F0481-H06

04/27 Change QB8 from D03-0640219-108to . Q88 o SPDF B
D03-352AP09-FO1 for SPDIF LED issue RS phosssomp sorzzang O -
oy r— - - - - - il
cB37 | |
cB8 | |
| OUTBTA |
| 9
= AGND_B SPDIFO B RE 1QR0402 !
S ] T
CiB10
_T x_czzpoa0z [
| AGND_B
R 0R0402 |
FRONT OUT L B D ‘ LouTers
B FRONT JD B ! 5 !
SOT23SGD_T—— OR( Il 4 I
AO3404 d L 1
FRONT OUT R B . T 2 |
Y
g g QBQ_‘ ; :
IR d | e
2% 2% | sorassco_T | = cBa1; CB4O | SPDIF MINI JACK
t) t) | | 100p 100ps0 | NN58-09F0041-H06 i
] ]
x x ‘ | o |
| |
AGND_B 12/24 | (BLACK)
ackos L suggestion | AGND_B .
=== LineOut Jack
HP ON B RB4: IMR0402
-,somz:«wHEt CB3s on] 03/25 Change CB39 to
; ) u C11-1057613-T34 for
04/28 Add RB49 for HP POP noise solution
05/03 Change RB49 from 7500hm to 4700hm SMT cost down

AGND_B

usBsv_8 UsBsV_B
Tow Tem Lo T [
T T
C100u6.3X51210 | 470P50X0402| 0.1U16X0402 C100u6.3X51210 | 470P50X0402| 0.1U16X0402
o6 o6 o6 USB REVERSE o8 o o
usBB8
LB14 LB13
USB POP B 1 USB POP BL USB P1P B 1 USB P1P BL
1 4 1 | 4
USB PON B ~ |la USB_PON BL USB PIN B ~ la USB PIN BL
4 4
5:412:9008064:R11 | ciBg ciB1L 5:412:9008064:R11 | cie7 cies
T X_C10p0402 = X_C10p0402 T X_C10p0402 = X_C10p0402
J USBAM_BLACK-RH-3
03/23 Change LB14 to ﬁ??@ﬁ%ﬁi”ibﬁ 03/23 Change LB13 to
stuff for EMI sugesstion i stuff for EMI sugesstion

USB REVERSE

usBB7

+5VSUS_B UsBsv_B
uBs
USB ENABLE B afey Vour: &
VN vout2
| S— N
vinz vours (&
»—51 oc GND
T ce22 5 MSOPS-HF L
C2.2u10Y-RH C0.1u16v0402
=onpe =onpe

03/25 Change CB22 from C11-2253014-W08 to
C11-2253413-W08 for SMT cost down

USBAM_BLACK-RH-3
USB_CONN_0517

N53-04M0411-H06 GND_B

s WESE

MICRO-STAR INT'L CO.,LTD.

e

Audio/USB*2/Conn
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HDMI Level Shift
HDMI Connector SN75DP139 PS8171 Pin no
vecsv_BL +3VRUN_B 03/25 Change RB45 and RB46 from R11-0202012-W08 ot Floating TMDS inputs equalization control (internal pull-down~500K ) Pin 3
T ) ) LB7 /) 180L15A.00-RH] to R11-0202T12-W08 for SMT cost down HDMI D2P R B p— PEQ = LOW: Mid level £Q (Default)
Ho L B o BN PEQ = HIGH: High level EQ
TVRINB —2 b2 ShieldND [F22—¢ = L
CB11 CB10 CcB12 cB9. el PEQ = MID: Low level EQ
C0.1u10X0402 | C0.1u10X0402 | CO.1ul0X0402 | C0.1u10X0402 HDMI DIP R B 4| 5%,
L HOMI DIN R B 5108
z A e A 6| o7 5" ecok MEC: High (Internal pull down~500k ) Pin 4.
X X X X MEC: = LOW: HPD =
voe B2 P HP_DET OE# RB4S LML DOP R B DO+ MECL PIO = LOW: HPD = HPD_SINK @ 3.3V CMOS output
HOMI DON R B —a DO shield PIO = High: HPD= HPD_SINK# (inverted HPD) @ 0.9V
. LE 180L1.5A-90-RH| 1 Cie
i i .L .L UNPLUG 0 1 HIGH Z RB4G HOMI CLKP R B 15| OK Shield GND [ASQL,ASQO] = HL: No automatic squelch (Internal pull down~500k ) Pin 1
oo S oo o3 HOMI CLKN R B e LL: Automatic squelch enable, Level = 120mVpp, default tim,
C0.1u10X0402 | CO.1ul0X0402 | CO.1ul0X0402 | CO.1ul0X0402 14 E(E: Remote vce PAU iC squ @, Level = 120mVpp, ult timer pin 11
PLUG 1 0 (ACTIVE) HDMI_SCL R 151 85c ek LH: Automatic squelch enable, Level = 100mVpp, default timer
oToB oToB oToB oToB HDMI_SDA R 16 | DBC DATA HH: Automatic squelch enable, Level = 80mVpp, default timer
-t -t -t -t +—17- GND ML: Automatic squelch enable, Level = 120mVpp, extended timer
F8g POLYSW-1A 2 : q J
HPD_HDMI 10 R +SVRUN_B O jax; HPD HDMI 10 R 1 o ey o MH: Automatic squelch enable, Level = 100mVpp, extended timer
oML SDA R veesv_e2 SHELL? |-21—4 LM: Automatic squelch enable, Level = 80mVpp, extended timer
CONNTIOToR HM: Reserved
HPD HDMI 10 R CONN-HDMI19P_BLACK-RH-4
HDMI_SCL R +SVRUN.B HOMI S193 MM: Reserved
RB34 DB8 NS5I-19MO180-AF2
EMIL EMIO 10KR0402 BAVO9LT1_SOT23 =
GND_B 465K to GND | 499R to GND Pin 6
ccav_B2 s 3 OEt_p Ji-cno_e CLOSE TO CONNECTOR
- Q87 GND Automatic power down management (Internal pull up~500k ) Pin 12
GND_B RB3L \ X OR0402 |, N-2N7002_SOT23-1 APD = LOW: Automatic power down disable
GND_B APD = HIGH: Automatic power down enable
APD = MID: Reserved
01/22 For AlO TV BUG - ] 9§
SN75DP139RGZR-RH X ¥ % 0 2 & T T T T T T 7 1.2K to GND 2.2uF to GND Pin 10
2KR0402 2223588 CLOSE TO CHIP
22 09 | |
GND. sw\}—iL 253 oD ﬂ—'—“\‘GNbiE GND EMI reduction and filter setting Pin 27
- E ! (EMIL internal pull up-~" ; I pull down-~
. HOMI CLKN R B RB: JoR0402 72501 pull up~500K ; EMIO internal pull down~500K )
49 HDMI_CLKN B ) IN_D1- out_p1- 22—+ 4 ‘ | vee [EMI1EMIO] = HL: No EMI reduction Pin 33
49 HoMLCKPB sl o oUT D1 | HOMICLKP R B CB2LX CO. H | EMIO = HIGH: Reduced riseffall time
N N | | MID: Reduced rise/fall time, 2nd
o— 40 lar ' o o 9 " "
VeCsv_BL veeav TI veeav 1 VCC3V_B2 | EMI1 = LOW: EMI filter setting 1
49 HDMI_DON B~ Yp———————————————41{\ pp. ouT pp. (20— HOMIDONRE  RB3, J0R0402 72502 ‘ | MID: Reserved
> 2 ,|1a | HoMiOPRE CcB1g,X CO. H -
49 HOMLDOP B 3 IND2+ ouT D2 ! Note2 DDC Active Buffer enable and setting (internal pull-down~500K ) Pin 34
oo cw SNTSDP139RGZR  cwo[*a—Licnos I DDCBUF = LOW: No DDC active buffer, passive DDC level shifting
49 HDMIDIN B~ Dp————————— 441y p3 ouT D3 [ 17| HOMIDINR B RB3Q X 10R0402 72503 ! DDCBUF = HIGH: Active DDC buffer enable, setting 1
= - | o ‘ | DDCBUF = MID: Active DDC buffer enable, setting 2
49 HDMI_DIP B Yp————————————451\ p3s ouT_pgs [H6——HOMIDIP R B CB1g}X H |
veesv_BL o——46 yceay veeay HS———ovcecav_B2 | Floating TMDS output driver pre-emphasis level setting (internal pull down~500K ) Pin 35
0 hoMLoEN S 2|1y o our pa 4L MDWON D nen xonowr smos | RE HIOH Low vl preemphsis s addd
e wow ow - = - Low level pre- IS
49 HOMID2P B 3 IN D4+ € § &  ourps|ia | HowowRE  ceigxco W ] PRE = MID: High level pre-emphasis is added
GND 8| oD § 3 3 S ! !
88 .z | - _________
2 g PXEDNIN-NIN E‘ g‘ 5‘ o g 2 Note2: High is HPD logic inverted, Low is HPD logic non-inverted
565838538 %8H8383885
PIEE! ™
o o of of
ASQD B 3 B
g4 =3
VCC3V_B! GND_B
|
03/26 Change RB23 Footprint from GND.B
0R0402 to NC_0402_6 for cost down L2206 60108 R -
49 HDMI_HPD_I0_B <- C397 is for PS8171
supply regulation and R271 NC
R
49 HDMI_SDA B i
RB20 49 HOMI SCL B ; X_4.7KR0402
X_10KR0402
= veddv_e2
GND_B
. vecav_s2 vecav_s2
H: Inverted vecav e For PS8171 & &
L: Non-inverted
RB33 4.7KR0402 APD RB2§ 4.7KR0402 EMIO
RB17 RB3; OR0402 RB2: OR0402
1.2KR0402
|[—RB1G 4.7KR0402 OCLINC :
Il oNp_B Automatic power down oNp_B
GND_B for PS8171 EMI reduction and filter setting
for PS8171
vecav_s2

HOLES_8X8_D3MM_VIA8
MHB10X 8x8

HOLES_8X8_D3MM_VIA8
MHI BE

NS NS
o) 18] o) 18]

02/23 Change to 8 vias for EMI sugesstion

HOLES236D118_P HOLES236D118_P

X_HOLES236D118_P X_HOLES236D118_P

03/24 Remove LABB1

PCB

PCB_VI0
P30-16G1810-D05

HDMI D1P R B

HDWI DIN R B

HDMI D2P R B

HDMI D2N R B

HDMI CLKP R B
RIBS cB23
330R0402| 330R0402|
812
X_CMC-L12-9008064-RH
HDMI CLKN R B
HDMI_DOP_R B
RIBY
RIB7 330R0402|
330R0402]
BIT
X_CMC-L12-9008064-RH
HDMI DON R B
For EMI suggestion CLOSE TO CONNECTOR

04/30 Change RIB7,RIB8,RIB9,CB23 from R11-0181012-W08 to R11-0331012-W08 and stuff on for EMI suggestion

For PS8171 use 499R 1%?

}H RB21 4. OC2INC.
GND_B
For PS8171
TMDS inputs equalization control
vecav_BL
RB13
X_4.7KR0402
;H RBL 4.7KR0402 OCOINC
GND_B

oup g Automatic squelch

~ function for PS8171
vecav_B2

H: Inverted
: Non-inverted

TI

T c




(BLUE) "~ FPCCT
+5VSUS_CO RC10 100R LED PWR# C
- LEDC14 LED04-B-20mA2.8V_1608-RH +SVRUN_C  +5VSUS_C
(BLUE) T 16
22
LEDC13 N LEDO04-B-20mA2.8V_1608-RH 14
13
RC7 100R LED TURBO# C 03/30 Change LEDC7.LEDC8 from 12
DOC-04018F0-LO5 to LED CINEMA% C 1
DO0C-0400600-E07 "LED TURBO# C 9
LED ECO# C 8
LED PWR# C 7
+SVRUN_CO—— ECoswi ¢ .
T TURBO SW# C 4
CINEMA SW# C 3
VOL UP_SW# C 2
VOL DOWN SW# C 1
15 §

GND_C |FPC14P-T-0.5PITCH_WHITE-RH

03/29 Remove ECO and Cinema LED for ID requestion FPC_S14_2
N5A-14F0090-A81

04/23 Change FPCC7 from N5A-14F0070-A81 to

e k F e k F e b k F PWR SWE © =7 1 bicit N5A-14F0090-A81(P/N only) for ME request
SWC12 SWC11 SWC9 I |

X_ESD-MLV$0402M04-EM
E ECO Swi# C g 1 DIC1I0 |
Ing 1 —L\”f n CNIC7
X_ESD-MLVS0402M04-EM LED CINEMA# C rr
TURBO SWit C 2 lgegl 1 DIBY LED TURBO# C
| [l LED ECO# C
SW-TACTB1-6PS-RH-2 X_ESD-MLV$0402M04-EM LED PWR# C

SWTA_S6_5_2X6_3 CINEMA SW£C 5 lpeg q DICO | o
[l X_8p4C-0.1u25Y

N71-0100900-D02 o 03/30 SWAP
X_ESD-MLVS0402M04-EM

=i = VOL UP_Sw# C g 1 DIC8 | =
GND_C GND_C —L’H‘J—L i GND_C
X_ESD-MLVS0402M04-EM
] VOL DOWN SW# Cp oo 1 DIC?

| T I
e C h ’ I SD-MLVS0402M04-EM
u GND_C

04/28 Fix SWC8's
HW mismatch

YNNI NY

N o b

SW-TACTB1-6PS-RH-2
SWTA_S6_5_2X6_3
N71-0100900-D02

SW-TACTB1-6PS-RH-2
SWTA_S6_5_2X6_3
N71-0100900-D02

GND_C GND_C GND_C

CINEMA SW# C VOL UP Sw# C
SwWC10 k F Swcr k

SW-TACTB1-6PS-RH-2 SW-TACTB1-6PS-RH
SWTA_S6_5_2X6_3 SWTA_S6_5_2X6_3
N71-0100900-D0Z N71-0100900-D0Z

SW-TACTB1-6PS-RH-2
SWTA_S6_5_2X6_3
N71-0100900-D0Z

Date:

= = = = = = FMC16 FMC15 FMC8 FMC7
GND_C ND_C GND_C ND_C GND_C ND_C
>S(7l=7F'AD7MiI.ZO >S(7F7PAD7M120 >S(7F7PAD7M120 >S(7l=7F'»‘\D7M120
FMC14 FMC13 FMC17 FMC11
HOLES_8X8_D3MM_VIA8  HOLES_8X8_D3MM_VIAS *X_F_PAD_M120 "X_F_PAD_M120 ’X_F_PAD_M120 ’X_F_PAD_M120
MHC8 X _8x8 MHC7_X_8x8
5 5 NPTH118 NPTH118
6
"O ) 7 "O ) FMC18 FMC9 FMC12 FMC10
8 8
PCB ’X_F_PAD_M120 ’X_F_PAD_M120 ’X_F_PAD_M120 ’X_F_PAD_M120
] ] HC1 HC2
PCB_V1 03/26 Add ME » 5 ST .
P30-16G1C10-D05 . T MICRO-STAR INT'L CO.,LTD.
GND_C GND_C [Title
ize Document Number ev
02/10 Add 8 vias for EMI sugesstion B MS'16G1C 0A
|
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02/10 Reverse Swap Pin define

+5VRUN_D  +5VALW_D FPCD7
) o hl

+6VSUS_D 03/30 Remove HDD LED for ID requestion

LED_HDD# D 12

2 LEDO04-B-20mA3.8V_3216-RH LED_SUSPEND# D BLUE LED_NUM# D 11T
LED CAP# D 0
LEDD8 ; 2 LEDO04-B-20mA3.8V_3216-RH LED_NUM# D BLUE LED_BLUETOOTHZ D )
LED_WLAN# D 8

1 : LEDD14 2 LEDO04-B-20mA3.8V_3216-RH LED CAP# D BLUE LED BATLOWZ D 7
o5 LED CHARGE# D 5
8P4R-220R 2 LED04-0-30mA2.0V_320160-HF LED BATLOW# D ORANGE LED SUSPENDZ D 5
RD7 +5VALW_D O- 4|0
LRAAR I +5VRUN D O—o 3|
o— 2]
5 2 -B-20mAS. - vsus.b FPC12P-B-0.5PITCH_WHITE-RH-3
(ED04-B-20mA3.8V_3216-RH TED WLANZ D
FPC_S12_3
oS 2 -B-20mA3. - LED_BLUETOOTH# D -
LED04-B-20mA3.8V_3216-RH 00 N5A-12F0200-A81
8P4R-220R
LEDD12 2 LEDO04-B-20mA3.8V_3216-RH LED CHARGE# D BLUE
| 3
dd d M E reguestion - I GND_D
BCEDL
HOLES_S276D118T148 HOLES_S276D118T148
MHD1 MHD2
S7D3 X_S7D3
PCB

T 1

P30-16G1D10-D0S GND_D GND_D

MS-16G1 F*A
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www.aitech

ODD _EJECT E 1 SWES8
e ePoioz N F
= PHﬁ e
k ID X_SW-TALTB1-6PS-RH-2
= CIE8
X_C0.1U10X0402
GND_E GND_E
HOT KEY E 1 SWE7
e eP iz A F
= fHﬁ e
k bX_SW-TA:TBl-GPS-RH-Z
= CIE7
X_C0.1U10X0402
GED_E GND_E

NPTH_87

NPTH_87

HE2

GND_E

04/30 Add HE1,HE2 for ME requestion

PCB

P30-16G1E10-D05

HOLES_R197D118
MHE7
S7D3

JTP_E7

16
+5VSUS_E O 14
+5VRUN_E O 1
12
11
el
-
PWR_LED# E »X—m-
PWR_SW# E 6
fome -
—
ODD EJECT E IS =
HOT KEY E 1
=[]
GND_E  N5A-14F0070-A81
FPCE7 :{
12
e 11 |
+5VSUS_E O 10
9 |0

+5VRUN_E  O-

HOLES_R197D118
MHE8
S7D3

1

GND_E

1

GND_E

14

X_FPC14P-T-0.5PITCH_WHITE-RH
FPC_S14_2

X_FPC12P-B-0.5PITCH_WHITE-RH-3
FPC_S12_3
N5A-12F0200-A81

MS-16G1

I?a!e: Tuesday, May 04, 2010
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PWR SW# F SWF7
e i P02 A

= ??ﬂ"l
c FPCF7 :{
) X_SW-TALTB1-6PS-RH-2
T+ CIF8
X_C0.1U10X0402
12
= = 11
GND_F GND_F 15VSUS F O 10 |4
+5VRUNF O—— 9|
PWR _LED# F 7
PWR _SW# F 6
5 |4
L3
+5VSUS_F LEDF7 22 X_LEDO04-B-20mA2.8V_1608-RH PWR LED F
- RF7 X 220R (Blue) T
X_FPC12P-B-0.5PITCH_WHITE-RH-3
. FPC_S12_3
o D—WWW a I e C r o
F
- B
| ] !
1 HOLES_R197D118 HOLES_R197D118
MHF8 MHF7
S7D3 S7D3

PCB
El El

GND_F GND_F

P30-16G1F10-D05

MICRO-STAR INT'L CO.,LTD.

MS-16G1 r“
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0.A

2010/03/04

2010/03/19

0.B
2010/03/23

2010/03/24

2010/03/25

Change D21.D23 to DOC-04018F0-L05 and footprint change to LEDS_19_21SYGC

Change R123 to 40.2R 1% for N11P-GV1 spec.
Change R63.R75 to 40.2KR 1% for N11P-GV1 spec.
Change U21 to UB6250

Change R239 to NC for UB6250

Change PR67 to 4.22KR 1% for Power requestion
Change PR65 to 2KR 1% for Optimus function stable
Change PC12 to stuff for Power requestion
HDMI_D2N_B and HDMI_D2P_B swap

Change C346.C376 to 10uF and stuff

Change C347.C375 to stuff

Add R443 for FSA pull high resister

Move LID# pull high resister R444 to Main board

Change R166.R165 stuff states for mute AMP pop noise
Add C555.C556 for system stable

Change CA39 to 330pF and stuff for EMI sugesstion
Change LA10.LB13.LB14 to stuff for EMI sugesstion
Keyboard pin define swap

Change C65.C68.C80.C443.R76 to NC

Copy BIOS1 info. to SPI_SOCK7 and remove BIOS1
Remove HDMI_V and LABB1

Change RA18 to NC

Change CHOKEA7 to 4.7uH

Change C346.C347.C375.C376 to NC

Change R221 to 1KR

Change PC117 to C11-1011512-W08 for SMT cost down

Change CI21.CI22 to C11-1012012-W08 for SMT cost down
Change C502.C503.C504.C505.CB36 to C11-1022032-Y01 for SMTCos
Change C11.C29.C394 to C11-1032082-WO08 for SMT cost down
Change C16.C30.C31 to C11-1032082-WO08 for SMT cost down
Change PC16.PC27 to C11-1042813-W08 for SMT cost down
Change PC61.PC71.PC78.PC102.PC127 to C11-1043612-WO08 for SMT cost down

Change C7.C335.CA47.CA48 to C11-1043062-WO08 for SMT cost down

Change PC17.PC18.PC19 to C11-1047512-T34 for SMT cost down

Change C24.C192.C218.C222.C416.C452.C479.C481 to C11-1042042-W08 for SMT cost down
Change C442 to C11-1053312-W08 for SMT cost down

Change CB39 to C11-1057613-T34 for SMT cost down

Change C308.C322 from C11-1067313-T04 to C11-1067014-T04 for SMT cost down

Change C12.C337.C402.C431 from C11-1067314-T34 to C11-1067014-T04 for SMT cost down
Change C95.C109 from C11-106A334-S02 to C11-1067014-T04 for SMT cost down

Change C38.C166 from C11-2242033-S02 to C11-2242013-WO08 for SMT cost down

Change C200.C202 from C11-2253013-Y01 to C11-2253413-WO08 for SMT cost down

Change CA12.CB22 from C11-2253014-W08 to C11-2253413-W08 for SMT cost down

Change C287.C298.C301 from C11-2257423-T34 to C11-2253413-W08 for SMT cost down

Change C8 from C11-2263027-W08 to C11-2267014-M09 for SMT cost down

Change C99.C121 from C11-2267334-A15 to C11-2267014-M09 for SMT cost down

Change C19.PC62.PC63 from C11-2267367-M09 to C11-2267014-M09 for SMT cost down

Change PC33 from C11-4712522-W08 to C11-4712012-W08 for SMT cost down

Change C537 from C11-4732012-W08 to C11-4732412-W08 for SMT cost down

Change PC45 from C11-4757014-W08 to C11-4757013-M09 for SMT cost down

Change CA46.CA49 from C11-4757313-W08 to C11-4757013-M09 for SMT cost down

Change C237.C238.C277.C278.C279.C281 from C11-4757434-T34 to C11-4757013-M09 for SMT cost down
Remove Power Gap G7.G8.G9.G10.G11.G13.G14

Change QB8 from D03-352AP09-F01 to D03-0640219-108 for SMT cost down

Change Q24 from D03-352AP09-F01 to D03-0640219-108 for SMT cost down

own |

0.B

2010/03/25

2010/03/26

2010/03/29

2010/03/30

|
I(toe
2010/04/02

2010/04/08
1.0

2010/04/23

2010/04/27

2010/04/28

Change D7 and D8 from D01-RB551V0-R06 to D01-BAS4000-WO01 for SMT cost down

Change PR24 from R11-0101012-W08 to R11-0101033-Y01 for SMT cost down

Change R91 from R11-0103033-Y01 to R11-0103012-Y01 for SMT cost down

Change R164,R167,R168,R169 from R11-0104043-W08 to R11-0104042-W08 for SMT cost down
Change RA25 from R11-0153052-W08 to R11-0153T12-WO08 for SMT cost down

Change RB45 and RB46 from R11-0202012-W08 to R11-0202T12-WO08 for SMT cost down
Change R331 from R11-0560012-C36 to R11-0560T12-WO08 for SMT cost down

Change R335 from R11-0822T12-Y01 to R11-0822012-R01 for SMT cost down

Change R345 from R11-0822T13-Y01 to R11-0822012-R01 for SMT cost down

Move ODM LED Function from B Daughter Board to MB

Add ME » &
Change R428,R410,R402,R320,R322,R41,R39,R30,R90,R307,R238,R401,RB23
Footprint from OR0402 to NC_0402_6 for cost down

ADD SB Heatsink and Screw x2

Add ECO LED for Medion
Add CA56~CA58 for EMI Suggestion
Remove ECO and Cinema LED for ID requestion

Change MHAS8 to HOLES236D118_P

Add MHD1 and MHD2 for ME requestion

Change D21 from DOC-0403000-E07 to DOC-0400600-E07

Change LEDC7.LEDC8 from DOC-04018F0-L05 to DOC-0400600-E07
Add R446.R447.R448.LED27.LED28.LED29 for ME requestion

Remove HDD LED for ID requestion

Add SCREW3.SCREW4 for ME requestion

C om -3651T to R11-0222T12-WO08 for Power requestion
ange AR85 from R11-0593T12-YO L to 1-6342T12-WO08 for Power requestion
n 84 from R —12BT -YOLito 1-7871T12-WO08 for Power requestion

Change PR83 from R11-2551T12-W08 to R11-0332T12-W08 for Power requestion
Change PR103.PR104 from R11-0142T12-W08 to R11-1821T12-W08 for Power requestion

Change PC96 from 0.047u to 0.068u for Power requestion
Change PR86 from 7.15KR1%0402 to 4.7KR1%0402 for Power requestion

Change C347 and C375 to stuff for SA debug

Add MYLAR2,MYLAR3,MYLAR4,MYLARS for ME request
Change PEC16 from C98-4712520-S03 to C98-4712540-P01 for SMT smooth
Change FPCC7 from N5A-14F0070-A81 to N5A-14F0090-A81(P/N only) for ME request

Remove R163

Fix incorrect circuit @ P35

Add R449.Q33.Q34.+3V_SPDIF for SPDIF LED issue

Change QB8 from D03-0640219-108 to D03-352AP09-F01 for SPDIF LED issue
Change Gpu Footprint from BGA969_1 to BGA973 for description incorrect

Change CONN7 to NC for MVT

Change Q20.S1 input from PD# to EAPD for HP POP noise solution

Change R449 from 10kOhm to 100kOhm

Change Q21.S1 input from CODEC_HDA_RST# to EC_MUTE# for HP POP noise solution
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2010/04/28

2010/04/29
2010/04/30

2010/05/03

2010/05/04
2010/05/11

Add R451

Add R450 for HP POP noise solution

Add RB49 for HP POP noise solution

Change R184 to NC for ACPI POP noise issue and Realtek suggestion
Change Q21.S1 input from CODEC_HDA_RST# to EC_MUTE# for HP POP noise solution
Change Q20.S1 input from PD# to EAPD for HP POP noise solution
Change R175.R174.Q21 to NC for HP POP noise sulotion

Change Q20,Q21 from BSS138 to 2N7002

Change R449 from 10kOhm to 100kOhm

Change C495 from C11-1067038-T34 to C11-1053054-W08

Change R170 from 100kOhm to 33kOhm

Fix SWC8's HW mismatch

Remove R449.Q33.Q34.+3V_SPDIF

Change RI15,CI18 to stuff for EMI suggestion

Change CI18 from C11-1022012-M09 to C11-4712012-WO08 for EMI suggestion

Add CI60,CI60,CI62,CI63,CI64 for EMI suggestion

Change CI12,CI13,CI9 from to C11-1001012-WO08 and stuff on for EMI suggestion

Change RIB7,RIB8,RIB9,CB23 from R11-0181012-W08 to R11-0331012-WO08 and stuff on for EMI suggestion
Add HE1,HE2 for ME requestion

Add UME3 and MYLAR6
Change RB49 from 7500hm to 4700hm

Change PR10,PR41,PR141,PC8,PC50,PC131 to stuff for Power requestion

Change PR59 from 10.7K to 11.3K for system stable
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