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Block Diagram
Platform

CPU-1 ( Host Bus )
CPU-2 (DDR3L )

CPU-3 ( Display/Reserved ) N

CPU-4 ( Power ) DISpIayPOH
CPU-6 ( Power & GND ) Page 68
CPU-5 (GND )

DDR3L SODIMM 0

DDR3L SODIMM 1

DGPU-1 ( PCI-E Host )
DGPU-2_N14P_MEM Interface
DGPU-3_N14P_FrameA GDDRS I
DGPU-4_N14P_FrameA GDDRS5 II
DGPU-5_N14P_FrameC GDDRS I
DGPU-6_N14P_FrameC GDDRS 11
DGPU-7 ( Display Interface )
DGPU-8 ( Thermal & GPIOs )
DGPU-9 ( Power & GND )
DGPU-10 ( Power Control )
DGPU-11 ( Power Sequence )
PCH-1 (HDA/ITAG/SATA )
PCH-2 (CLK)

PCH-3 (LPC,SMBUS )

PCH-4 (DMLFDI )

PCH-5 (PCLDDI )

PCH-6 ( GPIO.MISC )

PCH-7 (PCIE,USB )

PCH-8 ( Power )

PCH-9 (Power )

PCH-10 (GND )

eDP Connector & Conn/CAM
LED Driver IC/LED_8051
KBC(KB3930QFB1 )

Card Reader/TPM

USB 3.0/USB3.1 Conn/ iCharger
HDMI Repeater

DP with Repeater

Audio CODEC/Audio AMP
CPU FAN/BTB CONN

INTEL Clarkville LAN(I217LM)
HDD With Repeater

SSD/ DGPU FAN

WLAN /Camera/ClickPad/FP

M Power

TBT Power 5V->12V

Battery Select/Charger

System Power
+1.35VDIMM/+0.675VRUN
+1_05VRUN/ +1_SVRUN
DGPU POWER NVVDD
DGPU POWER FBVDDQ

CPU Power (ISL95812HRZ)
EMI/Impedence

Screw/ME

[A] Audio

[A] USB3.0 CNT-2/-3

[B] LED Board

[C] Power SW Board

Power Delivery Chart

Power on Block Diagram

Power on Sequence

Power down Sequence
TBT_FR_Misc

TBT_FR

FR_PCle_TBT

Vee_Vss

TBT_Power

History

TBT_A

Shark Bay Mobile

VIDIA
THUNDERBOLT |  PPC P Repeat bpIB - PCI-E x16 Gen3 | N
Falcon Ridge L ——— ] PS8330B Intel Haswe" M 8GT/s N15P-Q3-A1(K2100M)
age age A il &
Page 65 Page 38 1364-Ball BGA BG. p _29 29mm
Page 11-21
vow boIC DDR3L N15P-Q3 FrameBuffer A/B
HOMI | M| HOMI Repeater PEG Gen3 PCI-E x16
Page 37 Page 37 HD Graphic GT1/GT2/GT3 GDDR5 /2GB
eDP (128Mx16bit)x8
Pa 12-16
DDI(3 Ports) 2o¢
SO-DIMM x2 DDR3L 1333/1600 MHz
Up to 16GB eDP x4
Page 9-10 eDP Panal
Page 3-8 Page 32
1 x4 DMI(5GB/s)
PCIE2.0 USB2.0
Port 1-4 - port 10 [wLan/eT
;gggﬂ%gBT&T [—] Intel Lynx Point (——— ] AC 7260, Wilkins Peak 2 + BT4.0
ge Page 44
Page s HM87 695.8all BGA usB2.0
PCIE2.0 Port 11 | camera conn
USB3OASMIOR2  Coday |l USB 3.1 [Port 56, page 44
USB3.1ASM1142  Page 3§ N PCI-E 2.0 Ports X 8 USB2.0
PCH PORT 8 age Ports | iPad Charger | USB2.0[ UsE3.0 /3.4 ONTA
b1 TPS2546RTER S ace 36
PCIE20 USB 3.0 Ports X 4 f—1 Page 36 Co-lay Page
RJ45 INTEL Clarkville | Port7 USB3.0
page a| 218N ] USB 2.0 Ports X14 Port125 W
UsB2.0
poiR20 Azalia HD Audio Ports | Card Reader
WLAN/BT ik P e
(—] X
Page s SATA 3.0 Ports * 4 Port 0 Page3s
SATA2.0 USB3.0
HDD Port 2 SATA 2.0 Ports * 2 Port1 | USB3.0 CNT-2
Page 42 V] (16H3R)
a0¢ USB2.0 Page 57
SATA3.0) SPIVF o peaker
mSATA Porto | LPC IF Port2 | USB3.0 CNT-3 —
SSD-1 — RALEEN At
Page 43 ] page 57
SATA3.0 Embedded Clock
mSATA  Port1 | Azalia | Audio Amplifier
SSD-2 K—§ ALC892-CG [ { APA2051
Page 43 Page 22-31 Page 39 Page 39
BIOS TPM in-Subwoofer
16MB/ME , SLB9660 L——— 4 HeadPhone
Page 24 MicroPhone
Page 35 Page 56
LPC
LPC Debu in-MIC Amplifier
’—‘/ Page 34 Page 56 APA2051
Page 56
pasor v f——|KBSesoe |——]|Ecro in-Speaker
Page 33 Page 34 Page 34 Page 56
EPF021J | ] LED KeyBoard ClickPad
Page 33V Page 33 Page 44
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DC JACK

Page 47

BQ24737RGRR
Battery Select/Charger
Page 47

TPS51211DSCR
+3VSUS / +5VSUS
Page 48

+1_5VRUN

J

APL5930KAI-TRG

Page 50

+12VRUN

MP3426DL-LF-Z

Page 46

TPS51216RUKR

+1_35VDIMM oo

L

+0.675VRUN

Page 49

TPS51211DSCR

V105 LANM .o o

N-AON751

L)

+1_05VRUN

6

Page 50

ISL95812HRZ
+VCC_CORE (CPU)
Page 53

TPS51211DSCR
VRAM(FBVDDQ)
Page 52

UP1642PQAG
NVVDD (dGPU)
Page

51
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Voltage Rails
Voltage Description Control Signal
PWR_SRC AC ADAPTER OR BATTERY IN Net Nami ng Conventions
Suffix
+5VALW 5.0V always on power rail PWR_SRC # = Active Low Signal
Prefix
+3VALW 3.3V always on power rail PWR_SRC H = Host
M = DDR Memory
+5VSUS 5.0V power rail SUS_ON TP = Test Point (does not connect anywhere else)
FB = DGPU VRAM
+3VSUS 3.3V power rail SUS ON VIAxxx = Like Test Point, but using VIA.
+1_35VDIMM 1.35V DDR3L power rail (off in S4-S5) DIMM_ON PCB Footprints
+0_675VRUN 0.675V DDR3L Termination voltage (off in $3-S5) PM_SLP_S3#
SOT-23 S0T23-5
On Oz
+5VRUN 5.0V switched power rail (off in S$3-S5) RUN_ON
3] &s seen from top  []2
+3VRUN 3.3V switched power rail (off in $3-S5 / M0) RUN_ON
0=z Oz a
+1_5VRUN 1.5V switched power rail (off in $3-S5) RUN_ON
+VCC_CORE 1.8V Core Voltage for Processor EC_ALLSYSPG
+1_05VRUN 1.05V rail for Processor RUN_ON
NVVDD V Core Voltage for nVIDIA dGPU NVVDD_EN
+3V3_NV 3.3V PEX power rail (off in Optimus OFF) DGPU_PWR_EN#
FBVDDQ 1.35V FB / GDDRS power rail (off in Optimus OFF) FBVDDQ_ON
PEX_VDD 1.05V PLL power rail (off in Optimus OFF) NVVDD_EN —
PowerSW Board
16H2C
e LAN
. USB3.0 CNT -2
(with i-Pad Charger)
e DP-1
USB3.0 CNT -3t . HDMI
6H2A K—) Main Board —
MIC — 16H11
Line-IN  commd b Card Reader
Front Out e e USB3.0 CNT-1
SIGNAL SLP_S3# SLP_S4# SLP_S5# +V*ALW  +*VSUS +*VRUN Clocks HDD
STATE LED Board
16H2B
S0( Full ON) HIGH HIGH HIGH ON ON ON ON
83( Suspend to RAM) Low HIGH HIGH ON ON OFF OFF
84( Suspend to Disk) Low Low HIGH ON OFF OFF OFF
85 (Soft OFF) Low Low Low ON OFF OFF OFF
Note : WHEN AC MODE , System turn on and +V*SUS always keep high Ye g AY ) MICRO-STAR INT'L CO.,LTD.
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Haswell ( DMI,PEG,FDI) - Haswell ( CLK,MISC,JTAG)
Width:12 mils
Spacing:15 mils
U1A HASWELL_BGA_E Length:400 mils
PEG_RCOMP A PEG COMP R252, ,,, 24.9R1%0402 ,\cCioA_OUT
PEG_RXNO PEG_RXNO 11
25 DMI_TXNO DMI_RXNO PEG_RXN1 G108 PEG_RXN1 11
25 DMI_TXN1 DMI_RXN1 PEG_RXN2 510 PEG_RXN2 11
25  DMI_TXN2 DMI_RXN2 PEG_RXN3 E2 PEG_RXN3 11
25  DMI_TXN3 DMI_RXN3 PEG_RXN4 22 PEG_RXN4 11
PEG_RXN5 B PEG_RXN5 11
25 DMI_TXPO DMI_RXPO PEG_RXN6 PEG_RXN6 11
25 DMI_TXP1 DMI_RXP1 PEG_RXN7 PEG_RXN7 11
25 DMI_TXP2 DMI_RXP2 9 PEG_RXN8 M4 PEG_RXNS 11 _
25 DMI_TXP3 DMI_RXP3 = PEG_RXN9 - PEG_RXN9 11 SM_RCOMP_0/1/2 : 15/20/25/15/20/25
PEG_RXN10 X PEG_RXN10 11 SM_RCOMP_0/1/2 Length max: 500mil
25 DMI_RXNO<K—AE2 pyi TXNO PEG_RXN11 PEG_RXN11 11
25 DMI_RXN1K—AEA 1 py N1 PEG_RXN12 Y4 PEG_RXN12 11
25 DMLRXNZ%—AGA— DMI_TXN2 PEG_RXN13 PEG_RXN13 11 uie HASWELL_BGA B
25 DMI_RXN3 <—AG2 pmiI"TXN3 PEG_RXN14 PEG_RXN14 11 MISC
PEG_RXN15 PEG_RXN15 11 C5kg PROC_DETECT o SM_RcOMpo -BESLSM RCOMPO JNG RZTT LR a2 ollenp
25 DMI_RXPOK—AEL pyi TxPO PEG_RXPO —EL PEG_RXPO 11 - g SV RCOMP1 -BBA3
%5 DMIRXPL AE3 | pviTTXP1 PEG RXP1 | D10 PEG RxP1 11 __VIA H CATERR# GO =ATERR z 8 oM hcomps _BBS2 SM_RCOMP2 INC_R276 100R1%0402
25 DMI_RXP2<{K—AG3 py“Txp2 PEG_RXP2 (—AL PEG_RXP2 11 34 H_PECI K G51 | pEC) 3 SM_DRAMRST pBE51 CPUDRAMRST#
25 DMI_RXP3{K—AGL pymi“TXP3 PEG_RXP3 (=2 PEG_RXP3 11 H_PROCHOT# R — F S5rv
PEG_RXP4 2 PEG_RXP4 11 E505 procHOT proY O3S |\ 0P PREOH
PEG_RXP5 & PEG_RXP5 11 27 H_THRMTRIP# <- Q THERMTRIP PREQ D XDP TCLK
PEG_RXP6 4 PEG_RXP6 11 TCK NM? VIA_XDP_TMS
PEG_RXP7 PEG_RXP7 11 o ™S I o5 TRSTE
PEG_RxPg PEG_RXP8 11 . £ TRST PY e o
25 FDI_CSYNC FDI_CSYNC PEG_RXP9 PEG_RXP9 11 25 H_PM_SYNC PM_SYNC . > DI IS GERI)
25 FDI_INT DISP_INT © PEG_RXP10 (-4 PEG_RXP10 11 27 H_CPUPWRGD ) . S BRAV PWRGE R a2 PWRGOOD H TDO M S FERESET
| |
g PEG_RXP11 PEG_RXP11 11 —AomR T EBl TAPAR | oy pRAMPWROK DBR PES
PEG_RXP12 PEG_RXP12 11 27 PCH_PLTRST_CPU Y>———L534Q PLTRSTIN
PEG_RXP13 [~ PEG_RXP13 11 BPM#o HR5L
PEG_RXP14 PEG_RXP14 11 R237 BPM#1 :gig
PEG_RXP15 PEG_RXP15 11 3 CLK_DPN DPLL_REF_CLKN BPM#2
PEG_TXNO FBE——>> PEG_TXNO 11 mKRl%MOé:s‘ CLK_DPP DPLL_REF_CLKP o BPM#3 [0
FDI PEG_TXN1 FE5——5% PEG_TXNL 11 23 CLK_DP_SSCN, SSC_DPLL_REF_CLKN & BPM#4 [-RA9
PEG_TXN2 FE6——% PEG TXN2 11 == 23 CLK_DP_SSCP, SSC_DPLL_REF_CLKP 2 BPM#5 893
PEG TXN3 F24——5% PEG_TXN3 11 oD 23 CLK_EXP# BCLKN BPM#6 o1
PEG_TXN4 FG4——5 PEG_TXN4 11 23 CLK_EXP BCLKP BPM#7 [B51
PEG_TXN5 FE3——5> PEG_TXN5 11
PEG_TXN6 —2——>> PEG TXN6 11
PEG_TXN7 FG3——3% PEG TXN7 11 2 OF 12
PEG_TXN8 F3&———> PEG_TXN8 11
PEG_TXN9 12— PEG_TXN9 11
PEG_TXN10 F&——5> PEG_TXN10 11
PEG_TXN11 FRE——35 PEG_TXN11 11
PEG_TXN12 [R2———02 PEG_TXN12 11 H CPUPWRGD _EC14 X_C15p50N0402
PEG_TxN13 FR4&——5% PEG_TXN13 11 1t SpSC |||-GND
PEG_TXN14 FH——> PEG_TXN14 11
PEG_TXN15 FEb———> PEG_TXN15 11
PEG_TXPO FS6——>> PEG_TXPO 11
PEG_TXP1 FB3——55 PEG_TXPL 11
PEG_TXP2 [F2B——5% PEG_TXP2 11
PEG_TXP3 [FE&——>% PEG_TXP3 11
PEG_TXP4 [FG2——5% PEG_TXP4 11
PEG_TXP5 FE2——>> PEG_TXP5 11
PEG_TXP6 ~8——55 PEG TXP6 11 e e e e i
PEG_TXP7 [F82——>> PEG_TXP7 11 | ‘
PEG_TXP8 [—4——>> PEG_TXP8 11 ‘ ‘
PEG_TXP9 FL——>> PEG_TXP9 11 ‘ p.11 479493_479493_SharkBay_HSW_ext_rev2.0.pdf
PEG_TXP10 Fh—— PEG_TXP10 11 | : Processor JTAG (TDI, TDO, TMS, TRST#, TCK) signals,
PEG_TXP11 FRS——5% PEG_TXP11 11 . PREQ# and PRDY# signals signals have adequate
PEG_TXP12 FBL——5% PEG_TXP12 11 ! 1_35VDIMM [ u !
PEG TxP13 B3 PEG TXP13 11 | Not Support Deep S3 | internal bias resistances to support the removal of the
- [ T3 < | I external pull up and pull down on the board
PEG_TXP14 PEG_TXP14 11 pull up p
PEG_TXP15 —2——> PEG_TXP15 11 : R22 : when debug is no longer needed.
| 1.8K1%0402 |
10F12
: 1.35V :
‘ 25 PM_DRAM_PWRGD) R20 , . JOR1%0402 PM DRAM PWRGD R ‘
————————————————————————————————————————————————————————————— | |
! o | XDP TCLK __ R17 51R1060402
,,,,,,,,,,,,,,,, ! 3.3KR1%60402 !
r +VCCIO_OUT I ! XDP_TRST# _R18 51R1%60402
: EC Sink current 2 mA : :
,,,,,,,,,,,,,,,, il -
I GND o ______ _ I
R236 I |
681R1%0402 I 1K ! I
| on CRB , OR on DG
R235 , , _56R0402 H_PROCHOT#_R : R.C Close SO-DIMM . _____________. :
34 EC_PROCHOT#
: 010 DDR3_DRAMRST# <K R29 . ,OR1%0402 CPUDRAMRST# :
| |
53 IMVP_PROCHOT# { )>———1-Ppf2— | | =
- <« . B ‘ ‘ F¥2S7 MICRO-STARINT'L CO.,LTD.
INCT X_0402 ' 47P close PWM | | EC1 | o
,,,,,,,,,,,,,,,, B | X_C0.1u50X70402 ‘ itle
w ‘ CPU-1 ( Host Bus )
! GND I [ize | Document Number
| |
w | MS-16H3
I ! | Date: Tuesday, May 20, 2014 Theet 3 of 69
5 4 | 3 | 2 | 1




9

M_A_DQ[63:0] <Ky

SODIMM#A

HASWELL_BGA_E

9,10 DIMM_SM_VREF
9 M_VREF_DQ_DIMMA
10 M_VREF_DQ_DIMMB

uic
A DO AHS54
A DQ avsa | 037
A DQ: AKEL | Si-py
A DQ: AKEA | Sp-p3
A DQ. AHS3 | S-S,
A DQ! AHEL | s
A DQ AKS2 | Si-pos
A DQ7 AKSZ | Sp-poyy
A_DQ ANS4 SAiDQS
A DQ! ANS2 SAiDQg
— ARSL 57 DQ10
— ARS3 | 5p pQ11
— ANS3_{ 5p Q12
— ANSL 5A Q13
— ARS2 | 5p"DQ14
— ARS4 | 50 Q15
— AVS2 1 SATDQ16
— AVE3 | SATDQ17
ADOLE  AYR2 | 5apoig
ADQIS AYEL ) apoig
ADQH0  AVRLY 5apoo0
ADQAL AvRA | Sapooy
ADQ22 AR | Shpo%
ADQ23  AYE3 | 5apoo3
ADQAAYAT | 5ppoog
ADQ  Ava9 | 5apoos
N
ADQIL BAIS | Spp0oy
ADQ8 Avas | 5hpoog
ADQ®  AvA3 | apoog
A_DQ30 BA49
A D03l pada gﬁ—gggg
ADO32 mr1a| Sh 085
ADO33mc14 | $hpo%
ADO3__mc11 | $hpo%
ADO% mE11 | Shpo%
ADO% g1 | Shpo%
ADO3T__mp1a| $hpo%s
ADO3 __mp11 | Shposh
ADO3 gent | $hp3%8
— BGI | 5p"DQao
A_DQ4 \_|
A0 BES | S poir
— BOE | 5ADQ43
— BD9 | 5o "pQas
— BE9 | SADQas
— BES | 5A"DQ46
— BD6 | 5p"pQa7
— BB4_| 57 pQas
— BC2 4 5p"pQag
A0S0 Awa | 5aposo
ADBL A2 | 5apos;
— BB3 | 5p"pQs2
— BB2 | 55 pQs3
AL AW Saposs
A0S AW Saposs
ADOS% A $hpdes
ADOST__am | $hp3es
— ARL SA DQs8
— AR4| SA"DQ59
ADOR) Atz | $hpd%0
ADOBT_aua| $hp387
— AR2 | SA_DQ62
— AR3 | SA DQ63
————AMB ) g VREF
———ARG 55 DIMM_VREFDQ

SB_DIMM_VREFDQ

BC53 rsvD

30F12

SA_CKE3

SA_CS#0
SA_CS#1
SA_CS#2
SA_CS#3
SA_ODTO
SA_ODT1
SA_ODT2
SA_ODT3

SA_BSO

SA_BS1

SA_MAL5

SA_DQSNO
SA_DQSN1
SA_DQSN2
SA_DQSN3

Haswell (DDR3L)

10 M_B_DQ[63:0] <K

M_A_CS#0
M_A_CS#1

©©

M_A_ODTO
M_A_ODT1

©©

M_A_BSO
M_A_BS1
M_A_BS2

© oo

|

BC32

BE31

BC31

BE20

BE32

[3>(3>[3>[3>[3>[3> 3> 3> 3> 3> [3>[2> 3> 3> 3> 2>

BE31

AlS2.
APS3
AWS2
AYA46
BD12

DQS#0
DQS#1
DQS#2
DQS#3
DQS#4
DQS#5
DQS#6
DQS#7.

DQSO
DQS1
DQS2
DQS3

DQS4
DQS5
DQS6
DQS7

Dol B Do B Do B Dol D g o Do b D] Bl B B g D g B g g B D B D D g D D g g B g g

|||-GND
M_A_RAS# 9
M_A_WE# 9
M_A_CA:

St 9
(> M_A_A[15:0] 9

(> M_A_DQSH[7:0] 9

(> M_A_DQS[7:0] 9

SODIMM#B
U1D HASWELL_BGA_E
gg Aczs| SB_DQO RSVD [RY36
o n SB_DQ1 SB.CKNO FAMWZZ %%\ B CLK_DDR#0 10
oo AE51— SB_DQ2 SB CKO AL — 5%\ B CLK_DDRO 10
oG AR5 SpDQ3 SB CKEo FAWBE — % v gckED 10
o) Ao SB_DQ4 SBCKNL FAM26 %\ B_CLK_DDR#1 10
o n SB_DQ5 SB CKI A8 3%\ B CLK_DDR1 10
567 AES21 sB7DQ6 sB CKEL A ——————— S vpokel 10
BG AES3 5B DQ7 sB_CKN2 [BA26
bO Alag | SB-DQ8 SB_Ck2 [AV26
DO Avaz | SB-DQ9 sB_Cke2 [AY35
DQ. Avas | SB-DQ10 SB_CKN3 —ﬁv =4
DQ. Auaa | SB-DQ1L SB_CK3 —ﬁvze
DQ. Auas | SB-DQ12 SB_CKES [
o) Aula5 1 se_pQ13
o) \vag | SB_DQ14 SB_CS#0 —BAZ“—gg M_B_CS#0 10
e} AV49 S8 DQ15 sB_cs#1 AL ———— ) meCsi 10
e} BC49) S8 DQ16 sB_Cs#2 ALY
DOT8  hiar SB_DQ17 SB_Cs#3 [
Dolo olal- SB_DQI8
D020 hnas | SB-DQL9 SB_ODTO —Aﬁﬂ—gg M_B_ODTO 10
Do5T  ooed SB_DQ20 seopT1 FBAS ) wpopTi 10
D027 ooal— S8 DQ21 SB_ODT2 _ﬁww
D025 e SB_DQ22 SB_ODT3 [
[Ay2z
D024 mEaq | SBDQ23 SB_BSO M_B_BSO 10
oo Liad SB_DQ24 sBBSLBAZ S vEBST 10
[Bazg <
DO26  RCa2 gg gQgg 337555 AU30 M_B_BS2 10 =
D027 ppay Q __Vvss
Dos8 a2 SB_DQ27 SBRAS AV S\ g RASH 10
D020 Bias| SB_DQ28 SBWE DA ) M B WE# 10
D030 paz | SBDQ29 SB.CAS pAV — meoas 0
DQ31 REaz | SB-DQ30 BA30 A > M_B_A[15:0]
D032 Ra16 | o009t SBMAD awan A
SB_DQ32 SB_MAL
DQ33 AU16 AY30 A
DO34_ga1s | 50093 SBMAZ Imavan A
D035 avis | 50003 SBMAS awaz A
DQ36 ayig | oB-D35 SBMAY Tavan A
DO37 v | 900936 SBMAS "aTan A
DO38 avis | oo-0Q%7 SEMAG Iavar A
SB_DQ38 SB_MA7
DQ39 AU15 BA32 Al
DQA4 AU12 SB_DQ39 SB_MAS AU32 Al
BG4 A12+ S8 Q4o SB_MA9 AU a
562 2112 sppQa1 SB_MA10 A2 &
D62 BAL0 55 Qa2 sB_MAL1 AL o
DQA4 AV12 SB_DQ43 SB_MA12 AU20 A
DQ4 Ba12 | SB-DQ4 SB_MAL3 FALZ0. -
D62 BALZ S8 _DQ4s SB_MAL4 AU o
D62 A0 sB"DQ4s SB_MA15
2 SB_DQ47 (> M_B_DQS#[7:0] 10
DQ48 A8 ADS2 DQS#0
DQ49 RAg | SB-DQ48 SB_DQSNO I g DQS#L
DQ50 Ave | SB-DQ49 SB.DOSNL Papsg DOS#2
DQ51 RAG | oB-DQ50 SB_DOSN2 Mapga DOS#3
DQ52 avg | SB-DQSL SB_DOSNS 7)1 DOS#4
DQ53 ays | 58-DQ52 SB_DQSN4 )\ 10 DQS#5
DQ54 AU | SB-DQS8 SB_DOSNS 7\ wa DOS#6
DO55 ave | SB-DQS4 SB.DOSNS 7)) 5 DOS#7
Done—aXE+ SBTDQSS SB_DQSN7 [£E2-
DoE7 AMZ 5B 7DQs6 RsvD BESS b0So e > M_B_DQS[7:0] 10
DQ58 A1 | SB-DQS7 SB.DOSO 7vag DOSL
DQ59 A4 | SB-DQSE SB.DOSI Mopsg DOS2
DQG60 an | SB-PQ59 SB.DOS2 MhEss DOS3
DQ6L Ag_| SB-DQSO SB.DOSS T wis DOS4
DQ62 AKp | SB-DQ6L SB_DQS4 7 \1o DQS5
DQ63 A3 | SB-DQ62 SB.DOSS Pawe DOS6
SB_DQ63 SB_DQS6
SB DOST AL DQS7
RSVD [RD38
RSvD [BF39
RSVD [RE39
RSVD [RF37
RSVD [RE37
RSVD [RD39
RSVD [RC39
RSVD [RC37
RSVD [RD37
40F12

msi
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38 DDIB_LANEO_DN
38 DDIB_LANEO_DP
38 DDIB_LANE1_DN
38 DDIB_LANE1_DP
DDIB_LANE2_DN
38 DDIB_LANE2_DP
38 DDIB_LANE3_DN
38 DDIB_LANE3_DP

DP 38

37 TMDS_D2#:

37 TMDS_D2
37 TMDS_D1#

HDMI 37 TMDS_D1.
37 TMDS_DO#
37 TMDS_DO

37 TMDS_CLK#
37 TMDS_CLK

HASWELL_BGA_E

Display/Reserved

(—C25 |
DDIB_TXNO
D25 |

DDIB_TXPO
DDIB_TXN1
DDIB_TXP1
DDIB_TXN2
DDIB_TXP2
DDIB_TXN3
DDIB_TXP3

(C21 |
DDIC_TXNO
D21 |

DDIC_TXPO
DDIC_TXN1

A1 |
—B21 |

DDIC_TXP1
€20 |

DDIC_TXN2

D20

DDIC_TXP2
A0

DDIC_TXN3
——B20 | ppic TxP3

giﬁ— DDID_TXN2
Alﬁ— DDID_TXP2
Blﬁ— DDID_TXN3
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4 M_A_DQ[63:0] () SOCKET2A e S M_A_A[15:0] 4
A DQ 5 98 A A
A0 - po Ao -8 A
DQ1 AL
A _DQ: 15 { po2 > |26 A A
A DQ 17 o5 AA +1_35VDIMM +1_35VDIMM
A DQ 4| DX3 I AA
FNLE DQ4 A4 =
> 51 bgs As L hb :
A DQ 16| 29 20 AA
= DQ6 A6 >
A DQ 18 { poy7 A7 |88 AA
A _DQ! 21| 038 s |ae A A C607 C584 C585 C609 C588 c613 c614 C587
A DQ 23 DQQ A8 Ies A A C1u25X0402 C1u25X0402 C1u25X0402 C1u25X0402 C10u6.3X5-HF | C10u6.3X5-HF | C10u6.3X5-HF | C10u6.3X5-HF
A DQ 33 DQ Y 107 A A
A_DQ 35 | DQ10 ALOAP 7o) A A = = = = = = = =
A DQ 2o | PQlL ALL [7oq AA GND GND GND GND GND GND GND
DQ12 A12/BCH
A _DQ! 24 | 3513 A3 119 A A
A DQ a4 | P9 a0 AA
DQ14 Al4
5
A DQ 36 78 A A15
A0 o pQ1s A15
A DO o DO16
DQ18 BAL Al
2 38 o Zg DQ19 BA2 M_A_BS2 4 +1_35YDIMM
A DQ 42 | D920 So# WA=t SOCKET2B
A D0 22 p21 si# _A_ - "
DQ22 cKO M_A_CLK_DDRO 4 VDD vss
A LDQ 521 pQe3 CKo# M_A_CLK_DDR#0 4 26 { vbD vss |HE——e
A DO =7 ] bPQ A SAO_DIMO 81 49
A DO DQ24 CK1 M_A_CLK_DDR1 4 |I-GND & | VPD VSS [
ADQ26 g7 | D9 oK MGl DDRAL 4 INC12 X_0402 o7 | VoD vss q
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ADOT 3| D% e v — 1 Voo vss
DQ37 oDT1 M_AODT1 4 VDD vss 38—
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DQ38 VDD vss 32—
A DQ39 142 D 11 +3VRUN 124 144
Q39 DMO VDD vss
A DQ4 147 3
A0 1471 po4o om1 [2—— 100 | vss |43
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A _DQ: 157 63 = 151
A D0 151 po42 DM3 vss -3l
A D04 12| 0342 o 28— 504 ca90 T | N ves [Fase
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os i e
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Iy i 12 Feg_cMDe 0 | G774 Vs voD_11 e
12 FeB CMD? A1AG vss 12 Voo 12
common omuon 3 Fanonos i 55 e VD15 £ |
wnnoneo 12 FeB-cvDS A2 REUNG vesia VD14
R FER— 0 1] ysso 1 VoD 1 [-BL [ cos ¢ ocoz T ocad T cao
P pea *AULLTO T [ne 121 vssQ 2 vopQ_2 [B12 ! 3 3 g g
*U2+ 501 o XA b7 [ne 4 vssQ 3 vbpQ_3 [-B1 g g g g
*T4 002 e *BL1po1g | ne A3 vssQa vooQ_4 B2 ‘ & & & 3
%24 pg3 e *BLaipo19  [ne 12 an,cmmzig:ﬁ‘ RESET* ClL vssQ 5 voDQs Bk
xNadods | XEL 100w 12 FBCMD14 Crer CIL ySsoe VBDQ 6 [BL2
xM2tpgs  fne *ERpoo1 e 121 vssq 7 voDQ_7 (B !
MA pog ne *EL b2 ne 12 FBB_CLKO gg:mm— cK 24 vssQe vDDQ8 P2 |
PRTE [ JOISEN Fitr R 12 FeB CLKo# i i V8sg VDDOD FovoDO
cad Vsse o Vo010 [£5
*xB2Iepco [ ne 1 — o S £ vssq 11 vopQ 11 [-EL
fom = i <Dl G Tl Vobei2 [EL2
14 \Ss0 13 VDDQ 13 |
VRerp |10 FBB VREFD L VRerp | A0 FBB VREFD L E10 | V220 1e M e e |
FBB_D8 ULl pog 12 FBB D24 A4 o4 ES | ySSQ 16 voDQ 16 & TITY TS TOTET®ITHTOTIT L
FBB D9 U3 pog 12 FBB D25 421 bg2s HI3 vssq 17 vopQ_17 [ g g g g g g g g g g
FB8 D10 T 5310 12 Fee oz B4 56 VPP_NC 2 yssq 1 vog1s (2 g g g g g g g g g g
FBB D11 13 po11 12 FBB D27 821 po27 VPPRINC o vssQ_19 VDDQ_19 [ 3 g g g g g g g g g
F35 D12 bo1z = 12 FBB D28 D28 VSS9 20 VDDO 20 | 2 2 2 2 2 2 2 2 2 El
Fo 015 iz | 31 o | 1 Fosoe £z 0% as 10| V33650 VBoer [ | | | | | | | H 2 B
it 091 e | B £ D326 & s V33 Voot [ \ s 8§ &8 & & & & & 8 8
Feo 15 DERfce ThE | % e £2 5331 § N VS8 Vo0g 25 [
[ g 12| V353 20 VoDQ 24 |12 ‘
STl em— L8 | B omeee e 2 N Ve % Voo 2
Fo8_DBIL oBIL 418 12 e 0B o8I 2 82 VSSo 26 VDD 26 [Ma
L g § il vssQ_27 voDQ 27 AL !
Fe_wekol wekot 12 FBB_WeKz3 wekas VS0 28 VDDQ 28 —_—_—— e — e
R Comm— v ClosetoVRAM | 3 FEEVEER———niquass Close to VRAM iz V22250 VBRe % et
s R4 E 29 oy
VREFC U4 vss0 30 voDG a0 [B12
V330731 VDO 31
|—ese Fes 701 e 5] V509 Voo
VSO 33 VDDQ 33
Fa8_SEND 10 X x
S SEN U121 yssq3s vDDQ_34 L
e —
VoG35 [-L
VDDQ 36

0.81A( Hynix VRAM Max Current )

TBD(Samsung VRAM Max Current

)
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12
12
12
12
12

12
12

12
12

0.81A( Hynix VRAM Max Current )

9B TBD( Samsung VRAM Max Current
INs38374533 INSas374422
Louman Louman
Normal o
a3
12 FBB_CMD28 RAS*
12 FBB_CMD31 L33 cast
M9D MoA 12 FBB_CMD21 Lizd e 2 i vss oo
INS35374615 INS35374648 12 FBB_CMD16 cs* ﬁg xgg =
CoMMON Coumon 12 FeB_CMD24 U gt Reaz vss vop (21
NORMAL NORMAL g vss voD &L
12 FBB_CMD26 Ha 1 a10_n0 2 vss voD [-GLL
12 FBB_D32 12 FBBD4B U] b0 12 FBBCMD27 H5] 29 AL H vss vop [-G14
12 FBB D3 12 FBB DY U3 ] o1 12 FBBCMDIS HIL 525 nz g vss VoD [-S4
12 FBB D34 12 FBBD50 Tl pQ18 FBVDDQ 12 FBB_CMD17 H10 1 6p5 a3 = vss voD (L
12 FBB_D35 12 FBB_DS51 T3 no1 12 FBB_CMD19 K111 ppo"ag vss vop [H11
12 FBB D% 12 FBB D52 NIL{ 5520 - —-— - — - — — 12 FBBCMD K104 BA1 s vss VoD (L4
12 FBB_D37 12 FBB D53 NI3 | 551 | 12 FBB CMD23 K5 1 A117A6 vss voD (4
12 FBB D38 12 FBB D54 ML 5o R219 12 FBB_CMD22 KA ag A7 vss vop -1
12 FBB D39 12 FBB D55 MI2 | 5o3 Close to VRAI 12 FBB CMD25 15| A12_RFUINC vss vop B0
— = 549R1%0402 vss VDD
12 FBB_EDCA 12 FBB_EDCE g;:ﬁg eoc2 [ | a1
12 FoB DBl Fg vREFD W 12 FBALOBI osiz wol | regeerpu | vsse vooQ 15
B14
- VSS VDDX
1 - ‘ 230 220 "1 ree_cmoze 2 ReseT+ vese Vo0 &2
%Al fo0s | e R cs | 3 R 1 Fp-cwba0 22 e VSse VoDo Bt
¥A13 pog N & g g M n VSSQ VDDQ [~
MBI pol0 | e RS g 1| 8 g 12 FBB CLKL ok vSSQ voDQ
JoETEN Fr il H g L3 § | B Fesciias aid e V8o VoDQ {22
*ELipo12 | ne L—{+3 g ‘ =g ] | VSSQ VDDQ [+
SEBI0315 | e 2 H] @ VSsQ VODQ
40.2R1%0402 EL
DQ15 Ne (M I fl VSSQ VDDQ F14
Close to VRAI VSSQ VDDQ
1 | €0.01u16X0402
| Eoci_[oo VS5Q vog 53~
» LGBt W | VSsQ voDQ [-&
‘ ‘ VS5Q voDQ [-E2
12 FBB. wcmsgg:% WCKOL 12 FBB. wcxmggj weK23, VPP_NC vssQ VDDQ [
12 FBEIWCK4SH WEKoL* 12 FBBIWCK67A WCK23* VPPING VSSQ vooQ (-4
| VS5Q voQ [
| VSSQ voDQ [
| FevDDQ VS5Q voDQ [+
VSsQ voDQ (-
| VSSQ voDQ [
VS5Q voDQ [
! Rt vsse vo0g
2014.03.17 Modify
a | | 549R1%0402 Vs Voo e
R216 ° FBB VREFC1 14|\ oerc vSSQ VDDO ;;
| VSsQ vobg [-B12
‘ VS5Q voog £
VSsQ VoDQ
Q36
2 ‘ R222 VssQ voDQ (1
13,14,15,18 GPIO10_GDDRSVREF Y———————4| | & co81 vssQ voDQ
F g g < vSSQ VODQ
‘ wa0n soTeacm | H § Vel Vone [
2 £
g H
€
! | & 18
| = 8
8
wac FBVDDQ FBVDDQ ‘ FBVDDQ
mag INS35374190
INS35374373 |
2 ovion Common aoat ‘ 10 uF 0805 X 2 !
Mirrored TKR19%0402 | | 1 uF 0603 X 4 |
12 FBB_CMD28 RAS* ool ‘ T Cis T cus 0.1 uF 0402 X 10 ‘
12 FBB_CMD3L cast w10 g 2
12 FBB_CMD21 WEr 810 yss 1 vop 1 [-Cle ) g
12 FBB.CMDI6 s s Vs voD_2 [E8 | < e |
5 i ciVes: vo03 g [ i |5 |
12 FBB_CMD24 3 » Bl G yes yoocs & ‘ g g
12 FBB_CMD26 AL0.0 vssTe VD6 g g
12 FeB_CMDZ? s N R Hid yes? voD_7 [-64 © © 2014.03.13 Modif ‘
12 Fo5CuDIS K1 B 2 K vsss voo's L1 | Fevooe +03.13 Modify ‘
WD e [ 3 Fascois e e ba VSl Voo 5o 114 | |
Lo i sy o e
12 Foo cupaz s 25" a o VS5 VoD 15 [
j— 12 FBB CMD25 A1Z_RFUINC vss 14 VDD_14 | T oom T cmg oas T cm
Xz x AL vssq 1 Voo 1 [-BL X X X X !
prca T i vese? Voe s et R S U N N !
*Blipgis e A3 vssQa vDDQ_4 [ ‘ © © © ©
*B131 0019 | e 12 FBB_OMD2O RESET* VSSQ 5 VDDQ 5
o | 1 Fee-moso & D e Voog ¢ [B12
*EBpgar | we 12 vssQ_7 vDDQ 7 2 | esvopQ |
%EL 5022 e 12 FBB_CLKL gg:ﬁf K 14 vssq VoD 8 (D3 |
forsen T e 1 Feecnar ke o | V3ss- V003 [
41 vssQ 10 voDQ 10 [-E5
8 o vt Vs ‘
*Dlad5p v E1Z] ssd12 VDD 12 [E1Z
VSSQ_13 VDDQ 13 L L L L L L L L
o s Slam maE CTETETTTE YISO
. VREFD " VREFD 101 vssQ 15 VDDQ 15 | g g g g g g g g g g
FBB_D40 DQ8 12 FBB_DS6 DQ24 VSSQ_16 VDDQ_16 2 2 2 2 2 2 2 2 2 2
FBB_D41 W3 | 5o 12 FBBDS7 D025 HIZ 1 yssom17 VDD 17 [HL: 3 3 3 3 3 3 3 3 3 3
111 | 0% B4 H; Q. Q17 s El El El El El 2 ] 2 ] El
FBB_Da2 T poto 12 FBB D58 84 pg2g VPP_NC 22| vssq 18 vopQ_18 [+ 2 2 2 2 2 £ £ £ £ E]
FBB_D43 T DQ11 12 FBB_D59 Fa DQ27 r *‘ VPPINC K: VSsQ_19 VDDQ_19 K -] -] -] s s s s s s s
FBB_Dada DQ12 r = 12 FBBD60 Q28 . VSSQ 20 VDDQ 20 | o © © © © © © © © S
o0 Dis N1 0313 s | 22 Fomoot £2 03 Il € 10| SS3 5 VDo 71 [
FobDip i 0355 Lo | B Reaoe £ Doso T8 e /e85 2 Voog 22 (L2 [ |
FBB_D47 DO15 T, g 12 FBBDG3 Q3L g 2 vssQ 28 VDDQ 23 [-ML
[ I, 2 Nia ] VSSQ 24 VDDQ 24 [~y ‘
Sl en— e g | 2oy T dne H N Ve % Voog 2
FBB_DBIS bBIL* & 12 FBEDBI7 D8I+ ] N3 vssQ 26 VDDQ 26 M2
1 8 = 3] R11 ] VSSQ.27 vDbDQ_27 ! !
FBB_WCK45 gg:% wekol — 8 12 BB chmvgg:'i weK23* Close to VRAM BRI vssQ 28 vDDQ 28 -4 - - - — - — - — - — - — — —
FBB_WCKA45#] WCKO1* Close to VRAM 12 FBBWCKG7 WCK23 FBB VREFCL Bia] VSSQ_29 VDDQ 29 [~
T  eeewveeFcl g
VREFC 14 vssQ 30 VDD 30 |12
VSSQ_31 VDDQ_31
I|Eezs FBB 203 SR P TR VDog 3z 23
. VSSQ 33 VDDQ 33
FBB_SENZ o X X
— SEN U2 ys5Q 34 vbDQ 34 [-IX
TS| 7
14 vssQ 35 vDDQ 35 [T
VSSQ_36 VDDQ_36
0.81A( Hynix VRAM Max Current )
TBD( Samsung VRAM Max Current
)
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A% |

| IFPAB_PLLVDD _Apg

IFP A/B LVDSDual Link

G5)
A
E3RRIBN
5/17 IFPAB
E G —
DP(GK208) Lvos
DPA_L3 IFPA_TXC 3( AN6
DPA L3 1FPA_TXC [Z¢ AM6
IFPAB_RSET =
DPA L2 IFPA_TXDO () AN3
DPA_L2 IFPA_TXDO [ AP3
IFPAB_PLLVDD
DPA_L1 IFPA_TXD1 3( AMS
DPA_L1 IFPA_TXD1 =, ANS
DPA_LO IFPA_TXD2 3( AK6
DPA_LO IFPA_TXD2 [0 ALE
IFPA_TXD3 3( AH6
IFPA_TXD3 [, AJ6
OPB L3 IFPB_TXC [y AHO
DPB_L3 IFPB_TXC [5¢ AJ9
IFPA_IOVDD
DPB_L2 IFPB_TXD4 3( AP5
IFPB_IOVDD DPB_L2 IFPB_TXD4 (5 AP6
DPB_L1 IFPB_TXDS 3( AL7
DPB_L1 IFPB_TXDS [, AM7
DPB_LO IFPB_TXD6 AM8
DPB_LO IFPB_TXDS6 [ AN8
IFPB_TXD7 3( AL8
IFPB_TXD7 [ AK8
GPo4| N4 (4 TPINC3

R274
X_10KR0402
AG!
il IFPAB_IOVDD
R261
X_10KR0402
AN |

i IFPD _PLLVDD _ AG7

R266
X_10KR0402

| IFPD_IOVDD _AG6

IFP D Dual Mode DP

R275
X_10KR0402

il DACA VDD _AG10
R265 AP |
X_10KR0402

Apg|

IFP E/F Dual Link TMDS DVI-I

G5M
23R
8/17 IFPEF
| ALL PINS NC FOR GF117
DVI-DL DVI-SLHDMI oP
12CY_SDA 12CY_SDA IFPE_AUX [Ty AB4
12CY_SCL 12CY_SCL IFPE_AUX [=¢ AB3
‘\}_AN\;'FPEF_PLLVDD ABS8 | IFPEF_PLLVDD I~
R262
™ ™ IFPE_L3 [ ACS
X_10KR0402 ADG_| IFPEF_RSET ™o ™e IFPE_L3 z AC4
IFPE_L2 [ AC3
NC FOR GK208 DO -
oo i e[ Acs
D1 TxD1 IFPE_L1 7y ACL
IFPE D1 DL IFPE_L1 [ AD1
" - IFPE_LO [y AD3
o Tee o[ AD2
NC FOR GK208
HPD_E HPD_E P01 | Ry
Ac7_| iFPe_tovop
12CZ_SDA IFPE_AUX [T AF2
X IFPF_AUX AF3
| IFPEF_IOVDD IFPF_IOVDD 12€z_scL -/ =
R273
NC FOR GK208 ™ IFPF_L3 [ AFL
X_10KRO0402 ™ IFPF_L3 ;XX AGL
D3 @00 IFPF_L2 {7y AD5
D3 @00 IFPF_L2 [ AD4
IFPF XD4 D1 IFPE_L1 {7y AFS
TXD4 D1 1FPF_LL [ AF4
D5 TXD2 IFPF_LO [~y AE4
D5 D2 IFPF_L0 [0 AE3
NC FOR GK208
GPIO19
HPD_F L P3
IFP C Native HDMI OR DP
G5K
A0
28MRion
6/17 IFPC
| ALL PINS NC FOR GF117 |
ARE| IFPC_RSET
DVIHDMI oP
;} IFPC_PLLVDD E7 | IFPC_PLLVDD 12CW_SDA IFPC_AUX AG2
IFPC_AUX [ AG3
R270 120W_ScL _AUX [0
X_10KR0402
™ IFPC_L3 [y AG4
™ IFPC_L3 [0 AGS
TXDO IFPC_L2 [y, AH4
IFPC TXDO IFPC_L2 z AH3
D1 IFPC_LL [y AJ2
T™XDL IFPC_L1 [S0 AJ3
D2 IFPC_LO [y AJL
D2 IFPC_LO [0 AKL
IFPC_IOVDD |FPC_IOVDD opiots| . pp
R282
X_10KR0402

G5L
BGAA08
COMMON
7117 IFPD
| ALL PINS NC FOR GF117 |
IFPD_RSET
DVIHDMI oP
IFPD_PLLVDD 12CX_SDA IFPD_AUX [y AK2
120X_scL 1FPD_AUX [ AK3
™ IFPD_L3 () AKS
™ 1FPD_L3 [0 AK4
™00 IFPD_L2 [ AL4
IFPD Txoo ronts [ ALs
01 IFPD_LL () AM4
™01 1FPD_LL [0 AM3
02 IFPD_LO "y AM2
TXD2 1FPD_LO [0 AM1
IFPD_IOVDD cpio17| . me
+3V3_NV
G5N
BGAY08
COMMON
417 DACA R301 R302
T e g g
e GF117 Gr117 S H g
2
DACA_VDD NC NG 12CA_SCL g |4
NC 12CA_SDA d g
DACA_VREF TSEN_VREF o o
DACA_RSET Ne NC DACA_HSYNC |_AM9
NC DACA_VSYNC [ ANS
NC DACA_RED [ AK9
NC DACA_GREEN | AL10
NC DACA_BLUE | ALY
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external EEPROM

+3V3_NV

C0.1u16Y040:
ua

4 Cray

+3V3_NV

\ Ré4
2 10KR1%0402

pull up to enable two phase.

----N14X DG.

Item Location N15P-03
8lyee csk L R4S J3RM402 ROMCS G Strap Mode R3365 MULTISTRAP REF GND,40.2K PD to GND
- ROM SO - -
HOLD# SO
ROM SCLK G_R42 33R0402 5|1 3 o Device ID 0x11FC
ROM SI G ___Ra4 33R0402 3 e VIV
Package GB4-128
MXIC ( MX25L2006EM11-12¢
M3L-2006E02-M24 Memory Type GDDRS
R3175 0x4, Hynix 2G, 24.9kohm PD
ROM_ST
- R3175 0x7, Samsung 2G, 45kohm PD
170-N15P-GT
ROM_SO R3193 0x8, 5Skohm pull up
ROM_SCLK R3179 0x1110, 35kohm PU (with ROM)
Strap0 R3170 45kohm pull up
X_49.9KR1%0402
R11-4992T12-W08
ava v Strapl R3180 Skohm pull down
\ava v osp Strapz R3171 DID,0x1100, 24.9kohm PU
- Strap3 R3188 0x0 for Optimus, Skohm pull down
omon -
T[T 71| 2014.03.15 Change to 4.5%K 1% Strapd R3183 0x0111, 45kohm pull down
.| 12117 MIsC2 R288 |
| 8 R258 R307
Ra8 RZB# R267 R256 R272 o o
45.3KR1%0402 § | g g
glrsite 18 g $ g
g g ROMCS [y HE ROMCSG = 13| g
2| | § 2 o < 4 BEAD-300hm| .GT
g, | & & & ROM_SI|__H5 ROM SI G ! ‘ g ! 2
! < 3 ! APO_12 | STRAPO ROM_SCLK |__H4 _ROM SCIK G
* < - ﬁ ; ] ST 175-N15P-GT 177-N15P-GT
16| sTRaP2 -N15P- L -N15P-
| 1 AP3 ) $R2T9 R264 R300 78mA X_30L5A-10-RH G50
AP4_)3 | STRAP4 o N L02-3008043-M26
A e s |13 s
- — GKz08 § g 2 5¢_to 30 Ohm Bead
R35 ‘ RZSd R2f R283 X_4.99KR1%0402 ! g g X_4.99KR1%0402 | TP
x L3 & L& x ; ; ;
| | 51 BURRST [y L2 Rivagortizwos | € 10 @ 3 RI1-4991T12-W08 | Routing 16mil wide.
Ei] 8 g5 ¢ X% GeU pLLVDD 08 | euivoo
g1 g 218 x T AES| sp_PLLVOD
= 2 a | § _ _ __12014.03.14 Change to 24.9K 1% for Hynix H5GC2H24BFR-T2C memory DI—
% ‘ § | g j % MULTI_STRAP_REFO_GND ceclx L3 BOM Option B Tzs = (zszo GPU_SP_PLLVDD VID_PLLVDD.
£ & 3 . v 8
oS BT = CECISNC FOR Hynix VRAM : R279 24.9K P/N R11-2492T12-W08 g g GroaGKor
- - GK107/GK208/GF117 3 g
2014.03.13 Chang s Samsung VRAM : R279 45.3K P/N R11-4532T12-W08 3 E|
o =3
40.2KR1%0402 XTAL_SSIN XTAL_OUTBUFF
RI7LN14P 112mA 8 s X
R175-HYNIX
PEX_VDD = XTAL_IN XTAL_OUT
= R165-N15P-GT R33 R286
o o
L7 g g
X_24.9KR1%0402 180L230mA-300-RH 2014.03.13 A § §
R11-2492T12-W08 X_34 BKR1%0402 ) . . g 8
R11-3482T12-W08 14 T = ¥ Y1 = ¥
X_10KR0402 [ R N g 27MHz S
Q2 < DGPU_PWRGD  11,20,27,34,52 R11-0103012-W08 | gw 5439—: L cass caz \_» caze XTALIN 1 gD% XTALOUT
i = T S | ————— D
34 SMB_CLK_EC D; i g ° S S l l i
CLkEC E 12cs scL Add 0.1U CAP for DGPU_PWRGD glitch. ---Dragon 12/19 2 | 3 g s I+ cn cr2
34 SMB_DATA EC D1 = 12CS SDA C79 I_ < ) ‘3 — =g = | C18p50N0402 C18p50N0402 !
{ s1  12CS SDA & : El =
T I C0.1u10X0402 Vs § 3 3 3 ‘ :
S s L i%
NN-2N7002DW-7-F_SOT363-6-RH B 2014.03.13 Change to 10k Ohm © © 1 B )
7
IR I -
NN r R38
G5Q 1 RN: R304 R3o3 |
>0, 8P4R-2.2KR0402;:HF R162-N15P-GT
. Py ffs Wlg
[ g g g L , B Recommended Default
TO19 MISCL Pin Name Normal function | I/O Functional Description - Z
j2cs_scL | Ta___I2cs scL [ g ‘§ g P Pull-up or Pull-down
125 SDA [ T3 12CS SDA | EHE GPIO0 FB_CLAMP_MON T FB Clamp monitor
[ N P X_10KR0402 _ ]
12cc_scL |R: 12CC SCL G R11-0103012-W08 GPIO1 NC o)
120C spa | B3___12CC SDA G
GPIO2 NC )
NC l2ce_scL |_R: 12CB SCL G
Ka s | THERMON NG 12c8_spA | RE_12CB SDA G RI63NISP-GT GPI03 NC )
K3 5| THERMDP PR Fo— GPIO4 NC )
I The FB_CLAMP signal holds the GPU frame-buffer GPIOS NC 0
M10. JTAG_TCK i F-
INCS AG NS _Ap11 ] J1AG Ths in self-refresh,even when the GPU core power rptls C GPI06 FE_CLAMP TGL REQ| O FB Clamp toggle request
AG TDI M11 JTAG_TDI are off. ---N14X DG R11-0104042-W08 — — —
TPINGS A6 100 __ap12 | Jrac 100 GPIO7 NC 0
T ANIT () JTAG_TRST GPI00
g Gpio1 [ X OR0A0E" R3O0 FECLAMP 122034 GPT08 OVERT T Thermal Over Temperature TO00K pull-up
Gpio2
R24 rio3 [ 85| 20140319 ad§ for no GC6 GPI09 ALERT 1/0 Active Low Thermal Alert 100K pull-up
o GPioa
§ Gpios [ 4 GPIOL0 MEM_VREF_CTL 0 Memory VREF Control 100K pull-down
GPios :
g Grio7 [ 48 P> FB_CLUP_TGLREQ! 34 GPIOIL PRM_VID o GPU Core VDD PWM control signal
= & GPI08 THERM SHDWN N i
S GEX_ALERT# . . GPIO1Z PWR_LEVEL T AC power detect 100K pull-up
Gpio10[ 11 SDDRS s | R39 .\ IOKR1%0402 =
JTAG D aPion [ GPIO10_GDDRSVREF 13141516 VSNV GPTO13 ST ) Phase Shedding TOX pull-up
GPi012 | N3 - GPU_ACIN OK R46 X_OR1%0402
T K GPU_ACIN a7
GPIO13 | M4 GPIOI3_NVVDD_PSI# 51 | GPIOL4 NC I
R25 R23 GPiole | NC  [oPiole TPOTS |88 | | BS3 ORIOMO0Z  ((Gpy aciNt 34
o S Griozo | NC NG Gpiozo [ pa o ge aet mame T e R GPIOLS NC T
g g apiog e NC Gpio21 | B1 R37 | |
g g | : HIGH GPIOL6 NC 9
2 2 GK208  [GF117 GK107 | GF108 100KR0402 + LoW |
~ & T £ [ J GPIOL7 NC T
= Vs GPIOL8 NC T
Stuff R163&PQ10 for performance issue. ---Dragon 12/19 GPIOLO NC T
NC NC
Ra9
10KR0402
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2014.03.18 Modify

csE

mon

Zr»x szgooool
il e

,,,,,,,,,,,,,,,,,,,,,, o,
P

x6 0.1uF 0402 X7R Stuff x4
T FBVDDX
Locws T oo g oom & ocm T oo = caw
H H § § § ER ~a pees
3 3 H 2 3 g | a2z revoo
g g g g g I
3 3 E 3 3 IR =oa et
5 5 5 5 5 8 | La]rovoo
[ S, I ot | Fovoo
LR v
4 E16 | FBVDDC
x6 1uF 0603 X7R Stuff x4 1 e e
T {eit1 | ravooe
| iz e
Low tow fom &om %om T ool E
% % g g % % {15 | ravon
g g g g g § | {16 ] FevoD
3 3 3 3 3 3 L +18 | FevoDe
3} O, o 3] 3] o | FBVDDC
= = Fia] ovo
| Ih21 ] eevone
| L] reven
| {H24 | Fevonc
X6 4.7uF 0603 X6S Stuff x4 i
127 | ravon
| $-D2Z ] FavoDC
N T o £ e
5 £ £ £ £ £ | 1] e
g g < < < < } 133 | FBVDDI
[ [ [ [ [ 5 1 Dz esvon
3 3 3 3 3 R criva e
o T Foves
4 Y27 | FBVDDC

FB_VDDQ_SENSE

FB_GND_SENSE.

1U CAP-NISP-GT

X_C1u6.3X60402-RH
C11-105A312:M09

Under GPU

2014.2.24 add

< FB_VDDQ_SENSE

FB_CAL_PD_VDDQ|

FB_CAL_PU_GND.

FB_CALTERM_GND

£2 FB_GND SENSE —RaT __ORGaDz__ []FBVDDQ
 E——

x R243

Lp#B CALPUGND  RosB

LB CAL TERM GND___ R248

Low o doo don dom
£ £ E £ H
N I
A N R B

va v 0.085A
Under GPU Near GPU

2

lcutox?
H

bo.foxos02 Q

X_C0.110%0402

Design guide suggest:
4x 0.1u under GPU;
1x 1u_near GPU;

1x 4.7u near GPU;

45A(at TDP)

(Voltage range:0.7125~1.15V)
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X_C22u6.360605-HF
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X_C22u6.360605-HF

sl

— NVDD

mon

917 XVDD

CONFIGURABLE.

POWER

CHANNELS

T
U

xvoo [ L8
xvop | v
xvoD
xvop [z
xvoo [va
XvoD
xvoD [ V6.
XvoD
xvoo [vE
xvoD
xvoD
xvop [wa
xvoD
XvoD
xvoo [we
xvop | 1
XD
xvop [z
xvoo [ 4
XvoD
xvoD [ 6.
XvoD
xvoo [ Y&

XvoD
xvoo [aad
XvoD
xvoo [a6
XvoD
xvoo [aa8

GND_0PT
GND_0PT
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DGPU_Power Control

PWR_SRC GND +3VRUN +3V3 NV
= PWR_SRC
PQ38
b 85mA
PR170 100KR0402
100KR0402 PR168 PR169 N-AO3404_SOT23
47TKR1%0402
PLT_RST# N PR115 X_2MR040: DGPU_PWR_EN
PLT RST# NV _ PR166 _2MR0402 37,48,49,50 RUND 3
R31: 0R0402 G | PQ40
26 DGPU_PWR_EN#
Q62 PR167 PC153 R 1 N-2N7002_SOT23-3-RH
N-2N7002DW-7-F| 470KR1%0402 | CO.1u50X70402
GND =
<36> PLT_RSTH))
o 0B add PLT_RST# to avoid 3V3_NV Leakage

+3VRUN
+3VRUN
PR113
X
PR118
X_10KR0402
> NVVDD_EN
+3V3_NV
I-X_gN7002DW_SOT363-RH
g
PRI12 ,  10KR0402 +3V3 NV OK
HGPU PWR EN P-IRLML6402PBF|
e P
q
PC134
€0.1u10X0402
INCO o o g 1 X 0402
|
. . . |
Discharge Circuit +avsus FBVODQ
+3V3_NV PEX_VDD NVVDD |
|
PR4S R52 !
RS5 R54 R311 10KR1%0402 68R0402 |
200R1%0402 33R0402 68R0402 |
FBVDDQ_ON#

DIS_3V3_NV DIS_PEX_VDD DIS_NVVDD DIS_FBVDDQ !
|
|

. 3PQ2L 421PQ20 22 PQ43
26 DGPU_PWR_EN# 3> V88N 2N7002_SOT23-3-RH 8K N 2N7002_SOT23-3RH V&¥ N 2N7002_SOT23-3RH FBVDDQ_ON s T PQL7 |
¥ N-2N7002_SOT23-3-RH &K\ 2N7002_SOT23-3RH |
|
- - - |
GND GND GND = !
GND |
|
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1
+3VSUS +3VSUS !
X_S-RB551V-30_SOD323 !
|
c |d o |
USA N UsB ‘
NC7WZ14_SC70 DB1 NC7WZ14 SCT0 |
NVWDD_PWRGD_L 6, 1 RAQ 4 (NVVPD_PWRGD 51 |
0R0402 |
|
|
= cn |
X_C1u10X7 20140303 add |
= !
|
|
|

51

PEX_VDD

+5VSUS PWR_SRC
+1_05VRUN
PRS2
100KR0402 lUDKRMDZ
JPEX_VDD_EN 4
- o
po24 0B to Timing
NN-2N7002DW-7-F_S) T
PC49 PR47
T C0.1uS0X 470KR1%0402 Qs
i N-AON7516_DFN3X3-HF

NVVDD PWRGD L PEX_VDD

= = 3A Width

0R0402 R308
20140319 add [for no GC6
VST

51 NVVDD_PWRGD D)—e SYFOVDDO ON 3452

12,1834 FB_CLAMP )
X_SN74LVC1G32DBVR_SOT23_5

,,,,,,,,,,,,,,, GND_ _ _ _
+3VSUS
R306
100KR0402 SPDGPU_PWRGD  11,18,27,34,52
DGPU_PWRGD# Q14
PEX_VDD N-2N7002_SOT23-3-RH
R305 JPEX VDD R Q13
l N-SST3904_SOT23
cass GND
C0.1u50X70402
GND GND
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0.6--1.2V

1.35V

1.05V

VDD33

NVVDDD

FBVDDQ

PEX_VDD

PCIE_RST#

PCIE_CLK

NOTES:

GPU POWER ON SEQUENCE

D OO0 .0.0.0.0.0.¢

The ramp time for any rail must be more than 40 us.

The total time for all rails to ramp up should be within 6ms.

A power rail has to ramp up to 90% before the next rail in sequence can

No signal should be applied to the GPU before the power rails are fully ramped

NOTES:

NOTES: All rails must be powered off within 10 ms from the first rail powering off.

For optimus system,

GC6 TIMING

start ramping up.

VDD33 usually drops down earlier than NVVDD and FBVDDQ.

Min| Max| Unit Description
T1 0 10 mS GPU asserts toggle request to GB CLAMP assertion
T2 0 1 mS Assertion of FB_CLAMP to de-assertion of toggle request
T3 0 10 mS De-assertion of toggle request to GPU PWR_EN=0
T4 0.01 1 mS PEX reset assertion to GPU PWR_EN de-assertion
T5 0.1 5 mS GPU power stable to de-assertion of PEX reset
T6 3.3 mS De-assertion of PEX reset to toggle request assertion
T7 0 1 mS Assertion of toggle request to de-assertion of FB_CLAMP
T8 0 1 mS De-assertion of FB_CLAMP to de-assertion of toggle request
T9 TBD| TBD| mS GPU power enable to GPU ready for normal operatioon

Notes: *System designers should minimize T1,T3,T4,T5,T6,and T7 to increase the time spent in GC6.

This increased GC6 residency will improve both power savings and user experience.

**If10 ms expirs for Tl, the GPU will de-assert FB_CLAMP_TGL_REQ# and abort the GC6 entry procedure.

FB_CLAMP should never assert outside an FB_CLAMP_TGL_REQ# handshake.

ENTRY SEQUENCE (NOT support)

To EC  FB_CLAMP_TGL_REQ#
| |

! T2
From EC  FB_CLAMP

PEG_RST#

From PCH

DGPU_PWR_EN

=N

DGPU_PWR

DGPU_PWRGD

FBVDDQ

From

DGPU_PWR_EN

GPU_PWR

GC6 EXIT SEQUENCE

FBVDDQ

/1 T
DGPU_PWRGD | | T9
|

PEG_RST#

FB_CLAMP_TGL_REQ#

From EC FB_CLAMP

msi
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L Point (HDA/JTAG/SATA)
SKU High Speed SATA 1/O Ports
SATA-0 | SATA-1 | SATA-2 | SATA-3 | SATA-4 | SATA-5
L3VALW HM87 GEN3 GEN3 GEN2 | GEN2 GEN3 GEN3
HM86 GEN2 N/A GEN2 N/A GEN3 GEN3
RTCVCC Y4
higs ? Main source: D04-0305500-535
2 . R72 20KR1%60402 . i -
a l N—i— l 2nd source: D04-0305400-T16
Iy
(e}
| cs77 co8 EC13
8 C1u25X0402 C1u25X0402 | X_C15p50N0402 2014.2.17 Changed
]
N
© C586,, C15p50N0402 RTCX1 INC
R415 = = = GND“‘F
1KR1%60402  GND GND GND
CON1
] R71 20KR1%0402 Y7
3 32.768KHZ12.5p_S-RH-21 = R395 U7A WTPCHMEDS
- D04-0305500-S35 10MR1%0402 ! i
LU Ci2sx0402 0832 B5 SATA_RXN_0 : SATAORXN 43 |
BATL B2 R74 RTCX1 SATA_RXP_0 ‘ SATAORXP 43 SATA SSD I
BCR1220H2.8AM1KB ~ IMR1%0402 — GND“‘chgsl C15p50N0402 | RTCX2 INC B4 | prexe SATA TXN O |-AWE SATAOTXN 43 m- :
D06-0105001-K26 | GND 3 SATA_TXP_O iﬂ—o—gg SATAOTXP 43 |
“i SRTCRST# B9 sRTCRST# 3 ‘ |
SATA_RXN_1 b SATAIRXN 43
SM_INTRUDER# A8 RXN_ § |
BH1X2#S-1.25PITCH_BLACK ‘| INTRUDER# SATA_RXP_1 T SATAIRXP 43 mM-SATASSD |
N32-10200Q0-A81 RTCVCCO- R376 330KR0402 PCH_INTVRMEN G10 INTVRMEN SATA TXN 1 AV10 | gg SATALTXN 43 |
i Twp L AWl o
GND RTCRST# Do, SATA TXP_1 SATAITXP 43 SATA GEN3
34 RTCRsT# <K 'Q RTCRST# e B
A — A v R TIO |
SATA_RXP_2 SATAARXP 42
SWAP HDA BIT CLK PCH R 825 | ;00 gy [ :
favia
SATA_TXN_2 SATAATXN 42
HDA SYNC PCH R £22 | oA sYNC SATA TXP 2 Amz_‘_gg SATAATXP 42 SATA GEN2 1|
C__ /7 Shem e ST EEE S
39 HDA_SPKR <K A0 5pR SATA RXN_3 -BC12
HDA RST# PCH R o4 SATA_RXP_3 [
O HDA_RST#
Lo < SATA_TXN_3 —ﬁ?llé"
39 CODEC_HDA_SDINO HDA_SDIO ,E 5 SATA_TXP_3 [ R
H
) rR_N-Z‘ , K22 1pa_spi1 D13
39 CODEC_HDA_BIT_CLK FENAA . SATA_RXN4/PERN1 —ﬁBB
39 CODEC_HDA_SDOUT A 22— HDA_SDI2 SATA_RXP4/PERP1 [
39 CODEC_HDA_RST#
39 CODEC_HDA_SYNC ’ Z it F22- 1A sDI3 SATA_TXN4/PETNL [FAV1S
SATA_TXP4/PETP1 FAW1S
md md md m 8P4R-33R0402 HDA SDOUT PCH R p24 | |0 oo ~
65T 6T 3T e} B SATA_RXNS/PERN2 BC14
(2} (2} (2} (2} -
2 Jt b L ge L 25 34 FLASH_SECURITY S)>—RE6 \\IKR1%040 BIIG DOCKEN#/GPIO33 SATA_RXPS/PERP2 [-RE14
g g g g
a a a a c224 | AP15
g g g g - - HDA_DOCK_RST#/GPIO13 SATA_TXNS/PETN2
Zz _L z _L Zz _L Zz _L Flash Descriptor Security Protect - - SATA TXPS/PETP2 [FAR1S
2 = 2 = 2 = 2 = -
S GND S GND S GND S GND Low = Enable
HDA_SDO High = Disable SATA_RCOMp |_AYS__ SATAICOVP R384, . 7.5KR1%0402 O+1_5VRUN
SATALED# RO4___IOKRI%0402 R LEDHDDS 40
__VIAJTAG TCK  AR3 |
VIA JTAG TCK JTAG_TCK SATAOGPIGPIO?1 SATAOGP __R85 " al0KR1%60402
__VIAJTAGTMS  Ap1 | | AUz BBS BITO R82, ,. 10KR1%0402 .,
VIA JTAG TMS JTAG.TMS SATALGPIGPIO9 BBS BITO__R82 10KR1%0402 3VRUN
_VIAJTAGTDI  Ap2 | g
VA JTAG TOI JTAG_TDI H SATA_IREF (D4 O+1_SVRUN
__VIAJTAGTDO  Ap3 |
VIA JTAG TDO JTAG_TDO Tpg HBA2
P& 1p2s Tpg RB2
€28 1p22
ABR Tp20
10F 11
The Signal has a weak internal pull-down
SPK Note: the internal pull-down is disabled after PLTRST# deasserts.
If the signal is sampled high, this indicates that the system is strapped to the "No Reboot" mode
(Panther Point will disable the TCO Timer system reboot feature)
-
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Lynx Point ( Clock)

PCIe devices or addin cards that do NOT support CLKREQ# functionality should not route this signal to PCH.
Intel recommends terminating PCIECLKRQx# pin on PCH with 10 kQ #10% external pull-up resistor instead of No Connect.

Only PCIECLKRQ[2:1]# on PCH are core well powered. All other PCIECLKRQx# are suspend well powered.

+3VSUS
Q RN4
1 ooex2 GPIO26
3 g CLKREQ1 and 2 core well orher SUS WELL
'—5_1 .\’"._ﬁﬁ u7C LPT_PCH_M_EDS +3VSUS
1 A4 To THUNDERBOLT 100-MHZ_GEN3.0
8P4R-10KR0402
R463, , X 10KR1%0402 THUNDER CLKREQ# 66 CLK_PCIE_THUNDER# <K— ,ML CLKOUT_PCIE_N_0 CLKOUT_PEG_A —AB35 >> GFX_REFCLK# 11 R398
66 CLK_PCIE_THUNDER << Y45 | KOUT_PCIE_P_0 CLKOUT PEG_A_p [-AB36 > GFX_REFCLK 11 10KR1%60402
66 THUNDER CLKREQ#  K—gmomsp™ A myagt L DER CLKREQABRA peiect krQo#/GPIOT3 PEGA_CLKRQ#/GPI047 DAES { GPU_CLKREQ# 11
OR0407 R459
WLAN x};: CLKOUT_PCIE_N_1 CLKOUT_PEG_B |39
CLKOUT PCIE_P_1
R95  10KRI%0402 CLKOUT_PEG_B_P |38 R394
0 R95,,OKRI%0402  Ap1q X_100KR040)
+3VRUN PCIECLKRQI#/GPIO18 { X
bU4__ REGB CLKRQZ _ R89, , JIOKRI%0402
PEGB_CLKRQ#/GPIO56 3vsus
AB43 CLKOUT_PCIE_N_2 - 20140206 add
Card Reader 8 - CLKOUT DM [FAE32 ?> CLK_EXP# 3
#| cuour_pete.p.2 CLKOUT_DMmI_p -AE40 D > CLKEXP 3
+3VRUNO—R96 A A AOKR1%0402 _CARDREADERL CLKREQ# AE3]| poIECLKROZHIGRIO20/SMI il PV .
AD CLKOUT DP =20 gg CLK_DP_SSCN 3
LAN CLKOUT_PCIE_N_3 CLKOUT_DP_P CLKDP_SSCP 3
R410 10KR19%0402 PCIECLKRQ3# AP CLKOUT PCIE P_3 et e |AE3S
+BVSUSO———w N ‘Ol PCIECLKRQ3#/GPI025 CLKOUT_DPNS [—=22% gg CLK_DPN 3
AF CLKOUT_DPNS_P RNTZ CLKDPP 3
AE#3 CLKOUT_PCIE_N_4 - CLKIN DMI N s
GPI026 CLKOUT PCIE_P_4 CLRIN DM (X4 —=HTu-S0p LRRA2
S V3d pCIECLKRQA44IGPIO26 CLOCK SIGNAL CLKIN_DMI_P A q
20140505 add 44 CLK_MINI_PCIE3# §§ AE44) CLKOUT PCIE N5 CLKIN_GND [-AR24 LR S5 o8
44 CLK_MINI_PCIE3 CLKOUT PCIE_P_5 CLKIN_GND_P
0R0402  R563 v MIMI PCIES REQE AA2 8P4R-10KR0402
. MIMIPCIES_REQLH < +8VSUSO— it TokRi%0402 T O PCIECLKRQS#/GPIO44 CLKIN DOToGN |-Had— CLKIN DOTo6N R324,  10KR1%0402 |
_PCIES_| I—— 4840 | ¢ ouT POIE N 6 IKIN-DOTegs [ G33_CLKIN DOTS6P R326, LOKR1%0402 C88 {}C30p50N0402-HE |||_GND
41 CLK_PCIE_LAN CLKOUT PCIE_P_6
_PCIE_| PCIECLKRQGA AE4, _PCIE_P_| | pEg  CLKIN SATA N R73, . 1O0KR1%0402
41 PCIECLKRQS# ) Q) PCIECLKRQE#/GPIO4S LN SATA Tacs CLKIN SATA P R76 2 LOKR1%0402
Al44 - -
USB 3.1 36 CLK_USB_PCIESN <K CLKOUT_PCIE_N_7 REFCLK14IN | E45_ REFCLKIAIN R61, . 1OKR1%0402 |||_GND R62 = x
[Diz CIKPCIFB
svsUS R102 10KR0402 36 CLK_UsB_PCIESP <K A2 cLKOUT_PCIE_P_7 CLKIN_33MHZLOOPBACK Sk ol Pe 1MR1360402 25MHZ20p_S
4
PCIECLK_USB REQ# PCIECLK USB REQ# __va AM43_ XTAL25 IN
[ —r X_OR0402 PCIECLKRQT#GPIO46 o5 2oiy CaLad —XTAL2S OUT CB7 4| CI0PBONOAOZHE 1.5
AH43 CLKOUT ITPXDP - b
12/08 $ihE ! Can  VIA TP CLK FLEXO
A cout Toxop P CLKOUTFLEX0/GPIO64 -
THUNDERBOLT o CLKOUTFLEX1/GPIOBS K
44+ CLKOUT_33MHZO0 | 36
20140127 add CLK PCI FB R316, ,, ,22R0402 CLKOUT PCI1 F44 CLKOUTFLEX2/GPIO66
creouT_sRzL CLKOUTFLEX3/GPIO67 [-E33—VIA TP CLK FLEXS.
34 oLk pel_kee <K R320. 422R0402 _ CLKOUT PCI2 B2 | (| ot sambize e
ICLK_IREF
34 CLK_PCIF_PORT80 < RS1T, \422R0402  CLKOUT PCI3 E41 | ¢\ ouT_33MHZ3 | abzo
—= P TP19
35 CLK_PCI_TPM < Lo a2ER0202,  CLROUL PCI RA0 1 ¢y ouT_samHza TP1g [AD38
L cons L conr Lo J_ e DIFFCLK_BIASREF |-M44_DIFFCLK BIASRER RIS . , 7.5KR1%60402 OH_EVRUN
X_C10p50N0402| X_C10p50N0402| X Jc10psoN0402 X_C10p50N0402
2 OF 11
GND GND GND GND
2014.2.17 Add
The CLKREQ# function can be disabled via intel management engine FW .Please refer to INTEL ME FW Bring up guide for configuring/disabling CLKREQ#
-
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L Poi LPC,SMBUS
ynx Point ( , )
u7D LPT_PCH_M_EDS
a0 SMBALERT#/GPIO11 PNZ  SCI_WAKE_UP# 34
34,35 LADO K LAD_O SMBus SMBCLK |-R10 SUS SMBCLK
C20
34,35 LAD1 K LAD_1 SMBDATA |11 SUS SMBDATA
34,35 LAD2 K ALB | AD 2 3
e - 3 SMLOALERT#/GPIOG0 DNE DRAMRST CNTRL PCH
+3VRUN 34,35 LAD3<<<< o LAD_3 SMLOCLK |-UB SMLO_CLK. S ———
34,35 LPC_FRAME# O LFRAME#
R « D21 SMLODATA [-BZ SMLO DATA »  SMLO_DATA 41
34 L_LDRQO# Q LDRQO#
R 1960402 o SML1ALERT#/PCHHOT#/GPIO74 DHE Fen GPoT 20140127 add
200 L DRQI#/GPIO23 o SMLL CLK
SML1CLK/GPIOSS TS R~~~
34,35 INT_SERIRQ & AL SERIRQ it MLt DATA ! §ML13<1§)5HPCH |
—_ SML1DATA/GPIO7S CoRE
AF11
GND | ECS7_y{X CLODSONGA02 _ SPI CLK _Re1s, , 5R042  SPI CLKR JNITH DR CLcLK P M2WLANGLCLKR 44
SPI_CS0# Al N C-Link CL_DATA [HAELD % M.2_WLAN_CL_DATA R 44
q spI_cso# -
Ad CL_RST# [ > M.2_WLAN_CL_RST_N_R 44
#
o sP1LCst 2014.2.7 Add
AL
SPI MISO 1soca2 R sei_csai 8 | gads
SPI_MOSI EENAAI ] SPI_MOSI R AH1 ™
SPI 103 FENAA | SPI_MOSI | goss
SPI 102 FENAAR SPI MISO R A3 Thermal P2
VS SPI_MISO | geas
8P4R-15R0402 | SPl 102 R AlL P4
SPI_I02 | s
SPI 103 R AL TP3
SPII03 To_Rer |-AY42 TDIREE RS0, \ B2KR1%60402_|| onp
3 OF 11
+3VSUS
o
PCH GPIO74 R405 ., 10KR1%0402
SCI WAKE _UPZ RA02T10KR1%0402
DRAMRST CNTRL PCH_R403 ., 1KR1%0402
20140310 OA%;_Esocket,N14-0080030-L06 SMLOCLK  R64 . .  499R1%60402 |
FEAL , M31-25Q06402-E17 ) . SMLO DATA ReS 499R1%0402
(OA Footprintt:FSPIFLASH8 is Socket footprint) RNG
*—W-;g.". 7 q
[ - SML1 DATA NN [
I ! SMLL CLK FENAAE
| +3VRUN | VS
| o | 8P4R-2.2KR0402-HF
20140125 modify to 3VLAN ‘ |
|
|
|
+3.3V_SPI +33V_SPI  +3.3V_SPI I Q7 ‘ 13VSUS +3VRUN
|
I SUS SMBCLK D1 _\ﬂ‘\_ 21] SMB_CLK_DIMM 9,10 ! RN5
, €117, C0.1u50X70402 | S2 I SUS SMBCLK 15oca2
R106 on|| R104 | SUS SMBDATA D2 L a2 SMB_DATA_DIMM 9,10 I SUS SMBDATA FENAA 1
1KR1%0402 1KR1%0402 ‘ | SMB_CLK_DIMM RN
u12 | NN-2N7002DW-7-F_SOT363-6-RH | SME DATA DIMM RN
SPI_cso# P = 531
SPI_MISO 2] ___vec SPI 103 I ! 8P4R-2.2KR0402-HF
SPI_102 DO(101)  HOLD(103) SPI_CLK | !
WP(102) CLK [H——5vos—— ‘ |
GND pog) fA——++>=— L e o
SPIFLASH-8P_BLACK-RH
= SPIFLASH8 BIOS1
GND
N14-0080030-L06
2nd : M31-25L6442-M24 /64M
Using Socket Footprint MX25L12873FM2I-10G-HF -
M31-2512832-M24 #77SFi MICRO-STARINTL CO.,LTD.
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20140127 add NS
SLP_LAN# R420, X_10KR0402
SUSPWRACK RA406, 10KR1%0402
AC_PRESENT R407, 10KR1%0402
PM_RI# R401, 10KR1%0402
PM_BATLOW# R404, 8.2KR1%0402
PCIE_WAKE# R87 10KR1%0402

+3VRUN

Q

PM_CLKRUN# RA416, 8.2KR1%0402
PM_SYSRST# R92 10KR1%0402

Lynx Point ( DMLFDI)

3 DMI_RXNO
3 DMI_RXN1
3 DMI_RXN2
3 DMI_RXN3
3 DMI_RXPO
3 DMI_RXP1
3 DMI_RXP2
3 DMI_RXP3
3 DMI_TXNO {{——————————BD21 |
3 DMI_TXN1 {——————————BE20 |
3 DMI_TXN2 {{———————BDI17 |
3 DMI_TXN3 {——————————BF18 |
3 DMI_TXP0{{——————————————BB21 |
3 DMI_TXP1 L~ BC20 |
+1_5VRUN
0 3 DMI_TXP2{{————————BBI7 |
3 DMI_TXP3{L——————————BC18 |
BE16
AWIZ |
AViZ |
R358 7.5KR1%0402 DMI_COMP_R AY17

GPIO31 : If not used,require pull up +3VSUS

DSWVRMEN - On Die DSW VR Enable
HIGH : Enable internal 1.05V regulator
LOW : Disable

DPWROK
Without deep s4/s5 support tied together with RSMRST#

+3VSUS
o

1 608015070402 | G

6,34 EC_PCH_PWROK
EC56

NC7S08P5X_SC70
EC55

X_C15p50N0402
GND

GND

|
|
|
|
|
|
|
|
! 53 CPU_PWROK yy———— 1
|
|
|
|
|
|
|
|
|

X_C15p50N0402

2014.3.2 NON AMT VA SUSACK: By
non-AMT R793 stuff
ANT 34 PM_SYSRST# < PM _SYSRST# AM1g
R793 unstuff S8 PURCK AD
EC_PCH _PWROK, E10
R412_, X OR0402 N
Ra11 45 PM_MPWROK > AB
10KR1%0402 Ha
3 PM_DRAM_PWRGD
EC delay 99ms o N
L 34 RSMRST# pp———————12g
- GND 34 SUSPWRACK f(——— 49
20140306 modify <
34 PM_PWRBTN# py———————Kig
34 AC_PRESENT pp—————— 6|
PM_BATLOW# e
PM RI# N4
ABL
APWROK 2
not supporting Intel AMT , it can be connected to PWROK 44 SLP_WLAN# L———— D29

SUSWARN#/SUSPWRNACK/GPIO30
PWRBTN#

ACPRESENT/GPIO31
BATLOW#/GPIO72

RI#

TP21

SLP_WLAN#/GPI029
40F11

u7B LPT_PCH_M_EDS
DMI_RXN_0
DMI_RXN_1
FDI_RXN_0
DMI_RXN_2
DMI_RXN_3 FDI_RXN_1
DMI_RXP_0 FDI_RXP_0
DMI_RXP_1
FDI_RXP_1
DMI_RXP_2
DMI_RXP_3 TP16
DMI_TXN_O PS5
DMI_TXN_1 omi DI
P15
DMI_TXN_2
DMI_TXN_3 TP10
DMI_TXP_0 FDI_CSYNC
DMI_TXP_1
FDI_INT
DMI_TXP_2
DMI_TXP_3 FDI_IREF
DMI_IREF P17
P12 TP13
™7 FDI_RCOMP
DMI_RCOMP
SUSACK# DSWVRMEN
SYS_RESET# DPWROK
SYS_PWROK WAKE#
PWROK System Power CLKRUN#
Management
APWROK SUS_STATH/GPIO61
DRAMPWROK SUSCLK/GPIO62
RSMRST# SLP_S5#/GPIO63

SLP_S4#
SLP_S3#
SLP_A#
SLP_SuUs#
PMSYNCH

SLP_LAN#

| AJ35
| AL35
| AJ36
| AL36
| Ava3
|AY45
|Avas
LAawa4
FAL3 %% FpICSYNC 3
R e e 3

>>EC_SUSCLK 34

|aT4s

|auaz

Lauas

|aR44

I DSWVRMEN ___R77 330KR0402 ORTCVCC

13 RSMRST#

K ECIE WAKE# PCIE_WAKE#  36,41,44,64

AN PM CLKRUN#  RALT, X ORIN0A02 s e o i 34

bu?

Y& SUSCLK R4, . 22R0402
RAOE, X 22R0402

PYL—— < VIA_PM_SLP_S5# 34,64 —EEEMAASEEEEE LSS WILAN_SUSCLK 44
pee —  SSPM SLP_S4# 3449

unstuff 0B
pHL — SSpM SLP_S3# 34,4964
E SPSLP_M# 34,45
1
P 20140127 add

FAYZ KH PM_SYNC 3
peE———— 5 sieave 415 20140127 add

GPIO Setting : Ref 486708_LPT_EDS Section2.18

PLL ON DIE VR_ENABLE

Internal pull high (Enable
GP1062 P on )

Low: Disable
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L Point ( PCI,DDI
ynx Point ( , )
U7E LPT_PCH_M_EDS
lRag
+3V3UN T434 VGA_BLUE DDPB_CTRLCLK >> DDPB_CLK 68
RN11 U44 yGA_GREEN DDPB_CTRLDATA FR3&—————— > DDPB_DATA 68
PIR -
R <
—5 ;82 AL i V431 VGA_RED DDPC_CTRLCLK (B3—— 35spvo_CTRLCLK 37
I_PIRQB [N
— :8c RN M4% 1 yGA_DDC_CLK DDPC_CTRLDATA FR3— & SDVO_CTRLDATA 37
VS
8P4R-8.2KR0402 M43 vGA_DDC_DATA 3 DDPD_CTRLCLK (V40
2014.3.2 RN13 N42- VGA_HSYNC DDPD_CTRLDATA (Y38
INT_PIRQE# 1 rom22 Nag|
A VGA_VSYNC
INT_PIRQF# RN N DDPB AUXN 45— &> DPCL_AUXN 3865 DDI-B : DP
Bt —— ¢ DAC_IREF 3
INT_PIRQG# NN ono | - 5 DDPC_AUXN 43 DDI-C : HDMI
§ ' VGA_IRTN a
8P4R-8.2KR0402 DDPD. AUXN |42
N36 DPC1_AUXP 38,65
32 EDP_BKLTCTL EDP_BKLTCTL pDPB_AUXP 43— & _ :
DGPU_SELECT# R67 . ,8.2KR1%0402 i & | g . >
DGPU HOLD RST#  R69 . X 8.2KR1%0402 32 EDP_BKLTEN <K K36 | £pp_BKLTEN ° DDPC_AUXP 45
DGPU PWR EN# R70 . 8.2KR1%0402 32 EDP_VDDEN <K G361 £pp_VDDEN DDPD_AUXP 44
K40
GPIO_3 FORCE_PWR R356, . X_8.2KR1%60402 INT_PIRQA# H204] piro DDPB_HPD KDDPB_HPD 38,65
R68
100KR0402 INT_PIRQB# Log DDPC HPD K3&&——— K TMDS_B_HPD 37
q PIRQB# | 4120
il INT_PIRQC# K174 DDPD_HPD
GND PIRQC#
HHHReDE M20q pIRQD# G17 INT_PIRQE#
DGPU_HOLD_RST# PIRQE#GPIO2 PG
A12
GPIOS0 bELZ INT_PIRQF#
DGPU_SELECT# 812 | cpioss pei PIRQF#/GPIO3
PIRQG#/GPIO4 PHB INT_PIRQG# 2014.3.2
20 DGPU_PWR_EN# <K €12 | Gpios4
VIA BBS BITL PIRQH#/GPIO5 DM1S GPIO 3 FORCE PWR (¢ IGPI0737FORCE7PWR 64 I
C10
GPIO51 bADIQ  VIA PCI PME#
VIA DGPU PWM SEL _a1q PME#
GPIO53 PLT RST#
pLTRST# DY
VIA GNT#3 A6 | Gposs
+3VSUS 50F 11
[¢)
Cl15 | CO.1u50X70402 |||.GND
9 us
DGPU HOLD RST# 4 [ =
R , 4 RST1 INC R88 , . 33R0402 SSPCIERST# 11
NC7S08P5X_SC70
= Boot BIOS Strap
GND
BBS_BIT1 BBS_BITO Boot BIOS Location
avSus 0 0 LPC
C113 m C0.1u50X70402 |||-GND 2014.3.1 Add Thunderbolt Reset 0 1 Reserved (NAND)
[fe
U1l 1 0 N/A
1 = \ RN7
4 PET RSTE GATE 1 k32 > Thunder RST# 66 1 1. SPI
2 2, e WLAN_RST# 44 E
] NC7S08P5X_SC70 NN tiﬁ_sgi ‘31‘11'35
©PYR-33R0402 =
L ecis oD JRita,,33R0402 SyussaL RsTi 36 |
X_C15p50N0402 =
e J77Si MICRO-STARINT'L CO..LTD.
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L Poi GPIO,MISC
ynx Point ( , )
GPIO Setting : Ref 486708_LPT_EDS Section2.24
PLL ON DIE VR_ENABLE
U7F LPT_PCH_M_EDS GPIO28 Internal pull high (Enable)
R374, . 10KR1%0402 PCH_GPIOO ATB -
+3VRUNO O BMBUSY#/GPIO0 Low: Disable
34 KBsMILL: E13 | tAcHU/GPIOL
[
For USB 3.1 I 36 USBSMI# = Ald | TACH2/GPIO6 N |
G1s CPUIMisc I A*ﬁlOOR |
20140218 add 34 KBSCI# 315 | TACH3/GPIO? | |
VIA ICC_EN# - empty ‘
Y1 GPiog e ’
20140127 add[ 41 LAN_DIsABLE% <K = KI2 | | AN_PHY_PWR_CTRL/GPIO12
TP14 AN1O <H—AZOGATE 34 +1_05VRUN 2014.2.20 remove for Haswell
64 GPIO_5_PLUG_EVENT ABLL Gpi015 VIA PECI _ _
LAYl VIA PECI
VIA JTAG SATA4GP AN2 | SATA4GP/GPIOL6 FEct
ATE
GPIO RCIN# O K KBRST# 34
DGPU_PWRGD 11,18,20,34,52 DGPU_PWRGD Cl4 TACHO/GPIO17
PROCPWRGD AV >> H_CPUPWRGD 3 X_1KR1%0402
R378, . 10KR1%0402 BIOS REC RR4 X
+3VRUNO SCLOCK/GPIO22
THRMTRIPS DAVL PCH THRMTRIP% R R80 . ,390R0402 T L THRNTRIP 3
R366 VIA HOST ALERT#2 Y10 coi04 =
100KR0402 AU4
PLTRST_PROC# O PCH_PLTRST_CPU 3
+3VSUSO R400, , \10KR1%0402 PCH_GPIO_27 R11 | Gpioo7 | > N X
vss [0
— ADLL Gpio2s
GND N VIA_STP_PCl# ANG
41,44 PCH_GPIO_27 Q GPIO34
20140206 add VIA EDID_SELECT# AP1 GPIO3S/NMI#
e POl GRIOS0 A3 | SATA2GP/GPIO36
VIA_PCH GPIOS7 AKL | SATA3GP/GPIO37
R368, . 10KR1%60402 MFG_MODE ATZ
+3VRUNO LN SLOAD/GPIO38 PCH_THRMTRIP# R
VIA CRB SV _DET AM3 | SDATAOUTO/GPIO39 Vss ’/:\‘21
VSs
+3VRUNO—RE3 . 1O0KR1%60402 TEST SET UP ANA | oo A TAGUTLIGPIOMS vss [443
VSs
VIA GPIO49 AK3 B1 EC15
ATASGP/GPIO4 v
. SATASGP/GPIO49 v§§ B2 X_C15p50N0402
+3VSUSO—_R0 4 1 X_10KR1%60402 GPIO57 U12 | cpiosr ves Faed
VSs 4
C18 TACH4/GPIOBS vss —BAL oND
ves [ BCL
D131 tACHS/GPIOGY VsS :g;
VSs
GI3 TACH6/GPIOT0 vss D44
VSS BD45
HI3 1 tAcH7/GPIO71 vss (-BE2
ves BE3
BE41 vss gt
VSS NCTF VSS
BE5 | oo ves | E45
ca5 Al
45 vss vSs
V2
I 6 OF 11 I
GND GND
— v
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L Point ( PCIE,USB
ynx Point ( , )
Intel Lynx Point ECHI USB(2.0) debug transport FE$#Portl or Port9
2014.2.24 Modify to four lanes TBT un LPTPCH_MLEDS
UsB
66 PCIE_TBT_LANEL RXN | Wi B37
A _TBT_| | PERN1/USB3RN3 USB2NO USB_PON 40 i
: ‘ 66 PCIE_TBT_LANEL RXP g Java | PERP1/USB3RP3 UsB2po FR3Z USB_POP 40 USB 2.0 USB 3.0 Device Note
[Ag
I USB2NL —om— USB_PIN 40
66 PCIE_TBT_LANEL TXN <{(——oiad . CO.1US0X70402 PETNL JAF32 | peqyyiyspars USB2P1 USB_PIP 40 0 1 USB 3.0 Port1 16H3A
b 66 PCIE_TBT_LANE1_TXP C145 jj—C0.1u50X70402 PETPL BC32 | perpy/sBaTe3 UsB2N2 —A36
i}
1 TBT_LANEL_ USBZN2 |3 1 2 USB30Pori2 | 16H3A
THUNDERBOLT ! : 66 PCIE_TBT_LANE2_RXN 31 | bERN2/USB3RNA USB2N3 [A34
b 66 PCIE_TBT_LANE2_RXP R31 | pERP2/USB3RP4 USB2P3 :ggg Card Read 2
I ard Reader
USB2N4
1 sroereume o (S ot eene bow senusom e 3 e
: : 66 PCIE_TBT_LANEZ2_TXP I JBB33 | pETP2/USB3TP4 USB2N5 :Em&:géiiusms 3, 7 NG
USB2P5 USBP5 35
I was usB2ne 51 ! = Ve
I 66 PCIE_TBT_LANE3_RXN PERN_3 USB2P6 3
Il 66 PCIE_TBT_LANE3_RXP Y33 | pERP 3 USB2N7 822 USB_P7N 33
o C692 C0.1u50X70402 PETN3 usszpy H23 use pre - 33 6 NC
I 66 PCIE_TBT_LANE3_TXN K——geeo——E57\ Zox70405 PETPS PETN_3 usg2ns 432 USB_P8N 36 7 EPFOZL 37KEC
I 66 PCIE_TBT_LANE3_TXP il - PETP_3 USB2P8 Ca30 USB_P8P 36 @)
I USB2N9
66 PCIE_TBT_LANE4_RXN 133 30 8 3 USB 3.0 Port 5 16H31
b 66 PCIE_TBT_LANE4_RXP ; R33 iEEsfj UEEE?J;Z _g” USB_P1ON 44
|l 1Bl — - D29 - 9 4 USB 3.0 Port 6 no use
b 66 PCIE_TBT LANE4 TXN ((——S89% 4y CO.1uS0X70402 PETNA PETN_4 Hgggm | A28 ggg{ﬁ)ﬁ 23
1 _TBT| - C690 C0.1u50X70402_PETPA . . 10 WLAN
66 PCIE_TBT_LANE4_TXP {K——==2—] PETP_4 USB2P11 _5%4323—26 USB_P11P 44
USB2N12
-~ 36 PCIE_USB_RX7N AW36 | bRy 5 § 8 usB2pP12 k26 11 WebCam
L 36 PCIE_USB_RX7P A3 pERP 5 UsBaN13 -0 12 SECOND DISPLA
1 36 POIE USB TXIN C739 C0.1u10X0402 PETN7 INC BDaz | pery s use2P13 &
L o PO Uen T §§ C741 II C0.1u10X0402 PETP7 INC @37 | borpo 13 NC
uUsB 3.1 : ! - - USB3RN1 USB3_RX1_N 40
| 36 PCIE_USB_RX8N AY38 | pepN 6 USB3RP1 USB3_RX1_P 40
: : 36 PCIE_USB_RX8P AW3B | pERP 6 USB3TN1 _BEﬂ—g USB3_TX1_N 40
[BD2a <
USB3TP1 USB3_TX1_P 40
L 36 PCIE_USB_TX8N ig%l ggﬂigig:gg Eggg jmg PETN_6 USB3RN2 §USB3_RX2_N 40
[ 36 PCIE_USB TX8P (K— = =2 | —~=22uainsie =70 S~ BE38 perp g USB3RP2 USB3_RX2_P 40
‘e USB3TN2 FBR2S —  SSSB3 TX2 N 40
B 41 PCIE_GLAN_RXN ﬂ;‘g PERN_7 USB3TP2 USB3_TX2_P 40
LAN ! 41 PCIE_GLAN_RXP PERP_7 USB3RNS USB3_RX5_N 36
I 555 C0.1u50X70402 PETNG USB3RPS USB3_RX5_P 36
 C855 , CO.1uS0X70402 PETNG pF4q | [BE26  N\isp3 x5 N 36 o m e e el
! 4 PR SN T §——cmi i consodwio2 PP acan | PETN e — 7 | :
| - | 1t - _TX5_| |
- 44 PCIE_RXN5_SLOT AN28 USBIRNG :*%Egg ! ‘
B _RXN5_ PERN_8 USB3RP6 N |
WLAN : | 44 PCIEfRXPS—SLOTg AN39 | pERp g USB3TNG —ﬁgg; : HM86 ;ZUSB3.0 PORT 5,6 |
I C576 C0.1u50X70402 PETNS USB3TP6 2! | !
X 44 POIE TXNS SLOT S Gor |t OO0 TuSX70d02 PETPS pngr | HETN -8 F—— B EEEEGEEEEEE T :
| _TXP5_ ik X
I SBRBIne K26 USB BIAS _R345 22.6R1%0402 |||.GND
BE30 | | 33
PCIE_IREF P24
P23 (33
BC3Q 7p1g 0C0#/GPI059 PEI—
0C1#/GPI040 PY1—¢
B8 oc2#GpPioal PY2—se +3VSUS
2% Tpe 0C3#/GPI042 PEL—¢
oca#/GpIoa3 PMi—ae
OC5#/GPIO9 ]
+1_5VRUNO R332 PCIE RCOMP__BD29 - peie_rcomp 0C6#/GPI010 22— [, poos 10kR1%0402
oc7#/GPI014 PM
7.5KR1%0402
9 OF 11
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Lynx Point ( Power)

u7G LPT_PCH_M_EDS
+1_05VRUN
pas
VCCADAC1_5
T 1 312A AA24 P43
vCcC CRT DAC VSS
J- l AA26 | \/CC |
AD20 M31
vce VCCADACBG3_3 |1:enD
AD22 — | .
cs33 526 536 o xgg +1 5VRUN:183 mA
C0.1U50X70402 | C10u6.3X5-HF C1u25X0402 AD26 | VoS VCCVRM |-BB44 O+1_5VRUN
20281 vee FoI A 3.629 A
— e — AEo0 | VCC VCCIO O+1_05VRUN
GND GND o AEZZ 353 vcelo
s Vet
2G18 vce HVCMOS VCC3_3_R30 O+3VRUN
AG18 vee VCC3_3_R32
520 e
VIA 1 05V_DCPSUS1
86221 ycc DCPsus1 X2 HEY_DCPsUs 98 mA
524 ycc
Y26
vee o veesuss 3 -adi—y 261 mA
g > [A122
529 R360 H] VCCSUS3_3 0+3VSUS
C1u25X0402 5.1R1%60402 A6 VIA 1 05V _DCPSUS3
aND| L DCPSUSBYP R DCPSUSBYP 1114 | | oc cavp usB3 DePeuss 476 mA
| " AA1S AK20
+V1.05M VCCASW VCCIO
L“J;g VCCASW VCCVRM ﬁgg
L20 vecasw VCCVRM +1 5VRUN: 183 mA
670 mA 422 yecasw .
7 VCCASW VCCVRM O+1_SVRUN
V18 PCle/DMI
V20 | VECASW AK18
20 vocasw vcelo
VCCASW
cso6 s34 V24 coaAsw VCCVRM ANLL
C10U6.3X5-H C1u25X0402 C1u25X040 01u25x0402 C1u25X0402 Y18 | \Ccaow -
L2804 vecasw vcelo FAK22
= = = = = VCCASW AM18
GND GND GND GND xgg:g AM20 O*+1_0SVRUN
VCCMPHY vcelo (FAM22
AP22
vcelo
vcelo HAR22
AT22
vcelo
7OF 11
- - - - - - - - """ —"—""="=""">""\>"\""”""”">">">">">">">”"¥>">"57¥"7¥7=>""»"">">">">">"">">">"”">">">">"~""%>”«+{*°%7-¥#¥%7"}°¥/2/?;75V0/VWV0/WV_ il - - - - - - - - - - il
| +1_05VRUN I | +3VRUN I
| |
! | ! |
! | ! |
! 3 ’ ’ 3 | ! |
! | ! |
| l U14.AK181 Ul4.AK221 U14.AK201 U14.AM18 J Ul4.AK181 U14.AN34 | | |
| ca79 cs15 C522 c527 539 cs18 | | €520 |
| C1u25X0402 C1u25X0402 C1u25X0402 C1u25X0402 ClOu6.3X5-HF | Clu25X0402 | CO.1US0X70402
: L - - L - | : |
= = = = = = | = |
| GND GND GND GND GND ‘ | ‘
| |
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Lynx Point ( Power)

UTH LPT_PCH_M_EDS
261 mA
261 mA R24 R20
+3VSUSO B24 vcesuss 3 VCCSUS3_3 O*+3VSUS
B2 vcesus33 vecsuss s Rz
o6 ] VCCsUs3 3 GPIOILPC
VCCSUS3_3 e 15 MA
GND || VCCDSW3_3 O+3VSUS
! |—M— vss
bCpssT _AAL4  *VCCSST INC  CS50 |, CO.1u50X70402 |||.GND 3V3 K8 CS60_1jCLu26X0402 | 6
+1_05VRUNO U35 | \cousepLL '
o veces 3 FAELL O+3VRUN
+3VRUND 124 1 yces 3 ® VCC3_3
vce33 133 mA C573 3 C0.1u50X70402
+1_05VRUNO U;g VCCIO RTCVCCO | =
vceio
V30 yccio vceio 36 O+1_05VRUN
vap | veS19 C57L ,C0.1u50X70402
28 mA VIA 1 05V_DCPSUS2 ;
O5V_DCPSUS Y35 pepsus2 Azalia ot 10 mA oavSUS
VCCSUSHDA
+1_5VRUNO AE4 | \coVRM 261 mA €872 jCluZ5X0402
+1_05VRUNO AP45 | \/cc veesuss 3 K8 3V3 K8 e P GO 3VSUS Gﬁ)
55mA VCCCLK are VCeRTC A8 ORTEVCC 105V AJI12  C542 ) Clu25X0402
1r
Y3VRUNG M29 | oo 3 eprTe |14 #VCCRTCEXT INC _C545 ,, CO.IuS0X70402 |||.GND
DCPRTC
129 | \eoika 3 4 mA L osv A2 C546 |, C0.1u50X70402
L26 | cociks_3 V_PROC_[O |FALL2 gl 05V AJL2 R362 ~ORIN0402 641 0SVRUN €543, C0.1u50X70402
M26 | ceoLka 3 cPu V_PROC_IO ===
32
VCCCLK3_3 = 22 mA
306mA V32 | yCCCLK3 3 8 sPI vcespl (FARI2 3.8 _SPI O+3.3V_SPI
m .
140125 modif
o vee Lpia o O+1_05VRUN U odl
VCCCLK vce
e S70mA
VCCASW O+V1. .
0140129 modify
aca VCCASW
G301 yeceik
332 1 yeceLk g L svRUN
VCCVRM O+l
L aps6 | oeoik +33V SPI C565 ) CO.1uS0X70402
vces_3 FAKa0 O+3VRUN
AE30 Thermal -
A0 vecelk =
VCCCLK vces_3 oND
8 OF 11
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o
: : : [ |
I +3VsSUS | | +3VRUN | | +1_5VRUN
| [
! [ : : |
| [ [ |
! ! ! L ! ! ! ! ! ! [ :
| |
| l Ul4.R21 l U14.R20 Ul4.Al16 J Ul4.A26 : J- U14.M29 Ul14.L.29 Ul4.L.26 J- U14.U32 l U14.AE14 l Ul4.L.24 J U14.AK301 U14.AD12 : : U14.AF34
! cs514 c517 c538 516 L c502 ca95 €510 cas6 c544 cs521 505 c508 . cass |
CO0.1uS0X70402 | CO.1uS0X70402 | CO.1u50X70402 | CO.1uS0X70402 ' ! C1u25X0402 C1u25X0402 C1u25X0402 C1u25X0402 C0.01u50X0402 | CO.1uS0X70402 | CO.1USOX70402 | Clu25X0402 | | C10u6.3X5-HF
! [ |
| I — : : — :
| N N P N N N GND GND I GND ‘
[

| +105VRUN

|

: l U14.P18 J- U14.AE30 J_ U14.AG30 J- U14.AD35 J_ U14.AD34 J_ U14.AA30 J_ U14.AP45 l U14.U30

| c528 cass C525 car7 ca82 ca78 ca75 €507

‘ C1u25X0402 lcmzsxcmoz C1u25X0402 lmuzsxmoz C1u25X0402 lc1uzsxo4oz lcmzsxcmoz lco.1u50x7o4oz
: ppe— pe— pe— ppe— pe— ppe— pe— pe—

| GND GND GND GND GND GND GND GND

GND

U14.U35

C4a84
C0.1u50X70402
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S - - """""""&>"=">"=>"»">"\"»"=>"”W-""=—""=="==">="=">="" - - - - - -"-"""""""""">"="»"="»"//""“"»"="”/\"/"»"®”>"”/-"=>"»"”>-"“="===="==="===7 . -
| b - ! LCD Module Pin Define
' Pannel Device Logic Power | eDP CONN +3v_LeD ! _ —
: | | : Pin No| Symbol Description
: +3VLCD +3VRUN : : 15A — | 1 WP EEPROM Write Protect(Keep open)
u26 I . I -
! GND | -S4S7_yC10u.3x5:H o m | : GND. |Gl Co.1us0x70402 1 m | 2 H_GND High Speed Ground(0V)
: cara | | g § : 3 eDP_Rx_3N Complement Signal Link Lane 3
GND:
| | eND R l62~2u6v3><0402 b s | Z eDP_Rx_3P True Signal Link Lane 3
| 26 EDP_VDDEN Y»—23HEN  ss — | ! ! i
! GND I : 5 EDP TX3 DN C468 )  C0.1u50X70402 EDP_TX3 DN_C s 4 I 5 H_GND Righ Speed Ground(0V)
| (LCD PWM) APL3512ABI-TRG_SOT23-5 I, 5 EDPTX3DP ggj*; C0.1u50X70402_EDP_TX3 DP C 8 ! 6 eDP_Rx_2N Complement Signal Link Lane 2
9
I 136-3512A09-A30 ca72 ! I 5 EDP_TX2_DN €470 4 CO.1u50X70402 EDP TX2 DN C 10 | 7 eDP_Rx_2P True Signal Link Lane 2
| €0.01u50X0402 : | 5 EDP_TX2 DP g; ca7l I; €0.1u50X70402_EDP_TX2 DP_C 11 ‘ -
: = tss=2mxVinxCss ! : 5 EDP TXL DN C462 ) C0.1uS0X70402 EDP TX1 DN C = I 8 H_GND H_GND
| GND 15566 I | 5 EDPLTXLDP ;gj}'; C€0.1u50X70402_EDP_TX1 DP C 1 : 9 eDP_Rx_1IN Complement Signal Link Lane 1
$5=6.6ms I
! B I ca64 €0.1u50X70402_EDP_TX0 DN_C - -
e BN <5 O Com - | ~ K17 2 OM T2 1 ! 10| sDP_Rx 1P True Signal Link Lane 1
: I : 5  EDP AUXN §§§ C466 | C0.1U50X70402 EDP AUX DN C - : u H_GND H_GND
. - g:cmw 1 €0.1u50X70402_EDP_AUX DP C i i
| BaCklIg ht 3VSUS : ;5 EDP_AUXP - u gg 42 ‘ 12 eDP_Rx_ON Complement Signal Link Lane 0
: Q | : O EDP_TEST JNC 2 I 13 eDP_Rx_OP True Signal Link Lane 0
! L TRINCS 24 | 4 | H_GND H_GND
I
‘ b 2% ! 15 | eDP_AUX_CH_P | True Signal Aux Channel
| | 5 EDP_HPD <K 2 ! -
‘ | : - 28 | 16 eDP_AUX_CH_N | Complement Signal Aux Channel
S 29
I Lo L T a0 | 17 | H_GND F_GND
I ackli a1
e ZGkFD;;BKLTEb"l‘ )> b ( 9 ) BLON____ 2 ! 18 | LCD_vVCC LCD logic and driver power
acklight enable I
! 9 . ! * EDP—“““@ EDP_HSYNC NG 2 . | 19 | LCD_vCC LCD logic and driver power
I
| 100KR0402 o : | TPJINC10 PWR SRC EDP 26 | 20 LCD_vCC LCD logic and driver power
I
| . | : LaA 38 : 21 LCD_VvCC LCD logic and driver power
= | . 39
: GND | p‘(NR_SRCO R310, . ORO805 40 | 22 TEST LCD Test Port
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
e - | l caso L cuss i*ﬁ[ | 23 | LCD_GND LCD logic and driver ground(0V)
I I T L | - -
: +3VSUS Hall Switch | | l0041u50X70402 L010u25X0305 , ‘ 24 LCD_GND LCD logic and driver ground(0V)
‘ T I ! = = S I 25 LCD_GND LCD logic and driver ground(0V)
UB1 | I GND GND |
! X{ vpp | | | 26 LCD_GND LCD logic and driver ground(0V)
! GND l——“\‘GND | I | ) -
| Y . LVDS40P_BLACK 27 eDP_HPD HPD signal pin
o i Lo : N5Q-40F0130-L41 |
: lco.1u50x70402 10KR1960402 APX9132HAI-TRG_SOT23 : : GND - - | 28 BL_GND Backlight ground(0V)
u - ! -
: oo 136-9132H09-A30 I | J 29 BL_GND Backlight ground(0V)
| Mpﬂmﬂwm : 30 BL_GND Backlight ground(0V)
L ______ ! 20140506 add for RF 31 | BL_GND Backiight ground(0V)
32 BL_ENABLE Backlight enable
33 BL_PWM_DIM System PWM signal input
e e q 34 | SDA 12C-bus Data
| : 3 | scL T2C-bus Clock
! | 36 BL_PWR Backlight power (5~21V)
| EDP_TX0 DN _C EDP_TX1 DN _C | §
! 2 i Place Close eDP Connector [ 37 | BL_PWR Backlight power (5~21V)
| -
38 BL_PWR Backlight power (5~21V)
! =4 RI2 s RI1 I —
: TXO0 ~ X_100R1960402 X1 ~ X_100R1960402 Reserve for EMI I 39 BL_PWR Backlight power (5~21V)
| X_CMC-L12-9008130 X_CMC-L12-9008130 : 20 HSYNC HSYNC output from Tcon
| EDP_TX0 DP_C EDP_TX1 DP_C |
! |
! |
I
| EDP_TX2 DN C EDP _TX3 DN C EDP_AUX DN C :
: 15 14 13 :
! el RIS = RI4 =l RI3 |
I X2 ~ X_100R1960402 ™3 ~ X_100R1%60402 AUX ~ X_100R1%0402 |
I
| X_CMC-12-9008130 X_CMC-12-9008130 X_CMC-L12-9008130 !
| EDP_TX2 DP_C EDP_TX3 DP_C EDP_AUX DP_C :
! |
! |
| L __________ 3
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LED 8051 Controller

i
I
‘ l
€164, C18p50N0402 X_IN_EPF021 I
GND‘\H—‘ll'——p— | o o o o sbics :
T I
| iv4 R162 | é é é é SDI_CLKL !
| 5 24MHZI2p S 10MR1%0402 avsus | S owou oy |
| + |
L"f;’ o : Vee=5V, output current 5-60mA |
GND.| | €165 C18p50N0402 X_OUT EPF021 ! Vee=3Y, output current 2-45mA |
| o o :
| w & -+ O W x
SDI CLKL ‘ EEEE g3 +5VSUS +3VSUS I
C756 | o 0 0 ©° X !
SDISO €0.1u50X70402 ‘ I
__LED3B 7] | 24 sSDISO
EC31 sbics : L e ouTe Xspl SB0 R474 R469 :
__LED3R 3| 23 q
X_C100p50N0402 ! LED3 R ouT? e X_OR1960402 9 OR1%0402 ‘
I
—LEDeB 9]
| — ouTs vee |22 ¢ + |
__ LEDIG 10| !
GND | LED1 G ouT2 REXT |21 REXT e&;glgﬁ 3—‘402 |1enD l ‘
I
LED3 G 1 20 c677 |
: ouTs Xsbo CO.1uS0X70402 |
EPF021J ! 2] oo eng |1esoiep ‘
I
| 9 99934 P |
E FE E E E E
| GND 2 2 2 2 2 2 |
» | GND © O O © O © |
PO(S) 41 I U35 |
GND:| PO(4) :%0 ! P2501NZBO_QFN24 |
( PO |2 ‘ - ‘
I
( Po(1) 29 | 123-2501NOC-E18 |
( P0(0) [ ‘ I
P1(4) P5(7) :ii’g |
P1(5) EPF021J P5(6) +3vsUS B il
P1(6) 5(5) é‘;
TPINC17 EPF0ZLL RX JNC 5%3 5?%‘3 |22
EPF021] TX JINC I
TPINC16 [—EPFO2L TX NG 60 1 p7(y) PS(2) [ 5 RS56 ! !
S;gg gggég 2o X_4.7KR0402 | !
18 SDIGP T0 EC | ‘
P4(0) P7(4)/CIR
P4(1) MODE L K EPF021_OPMODE 34 +3VSUS | LED Keyboard CONN |
I I
PRSI RE55
P S D DS XO e I
o $882883833545, .5 Koz (= . ! Fecs :
T o555
B07-F021J14-EB3 TIRRRRLR22258545e | BEHEEE RS54 I FPC12P-B-0.5PITCH_WHITE |
0 O 51 = [ 47KR0402 TO EC : LED Keyboard :
Pin Define
EPF021 RST (EPFO21_RST 34 | : !
l | Pinl | VCC G |
— | -
= C162 X_C10p50N0402 C766 +BVSUS Pin 2 VCC R !
GND b ;“‘GND C1u25X0603 I o — |
EL1 ! Pin3 VCC_B !
34,47 BATCLK_M |
34,47 BATDATA7M§§§>>: Ry — & »usBPIN 28 L : GNDM‘—-{CHS —C0.1u50X70402 ! T T I
= | I
~ — &K>»uss PP 28 GND I . 3 . |
K use. | -Eg B 4 Pin 5 LED1_R |
X_CMC-L12-900§140- | LEDL R 5 . |
163 X_C10p50N0402 |, LED 5
—#—;‘MGND | ot & Pin6 | LED1 G |
EMI _ _ _ ! LED2 R 8 Pin7 | LED2_B I
Pinl2 & Pinl13 have diff branch | LED2 G 9 _ |
13VSUS | -Eg B 10 Pin 8 LED2_R |
’ O+3VSUS | = = 11 - |
oD | C718);X C100p50NO402 LED G ‘ l Q ‘ LED: 12 Pin9 | LED2 G |
I -
= c763 C! ‘ Pin 10 | LED3_B !
|| 696X C100p50N0402 LED1 R €0.1u50X70402 | C10u6.3X5-HF aser avis ! I
Pin11 | LED3_R !
JL 100KR0402 100KR0402 I — |
GND‘\‘ cssel X_C100p50N0402 LED1 B Gi) Gi) | Pin 12 | LED3_G |
| o |
<HP_L_ADC 39 | q |
I
GND‘\‘ C7214,X C100p50N0402 LED2 G (HP_R_ADC 39 ‘ :
I = I
oD €720, X _C100p50N0402 LED2 R R152 R153 | GND |
100KR0402 100KR0402 | N5A'1 2F0200'H06 |
L - - - - - - - - T T -
GND| C719);X C100p50N0402 LED? B ?
GND GND

GND\\‘ C724l X_C100p50N0402 LED3 G ‘
| C723),X C100p50N0402 LEDS R ‘

GND‘\H—Cm‘l X_C100p50N0402 LED3 B J
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KBC(KB3930QFB1)

VALW

al 1l

Document Number

MS-16H3

Tuesday, May 20, 2014

! |
! |
| A u17 {—cTL_jpconus0xre? o : |
|
1 Hardware Reset | 2435 INT SERIRO 3| seriro vee |2 C169 ) CO.1U50X70402 fiiono ‘ ACK !
! | 2435 LPC_FRAME# 4 LFARAME# vec (-2 |
CEEETY
| 23 CLK_PCI_KBC PCICLK vee . !
| VAW ! 25 EC CLKRUN# 90— 30| CLKRUNWGPIOID | b ) /p vce 28 %ﬂm 700mp:150 | |
| 2435 LADO 281 Labo vee L | . ‘
24,35 LAD1
! | i Taoe aos vee = ci51 = c150 = C156 = c752 = c152 | ‘
| ED before RC R139 | o aos 5 POWER/GROUND C0.1u50X70402 | C10u6.3X5-HF| CO.1US0X70402 | CO.1uS0X70402 | CO.1US0X70402
4TKR1%0402 - LAD3 | BOUT17
| | RC and R Close SW ‘ L 6 |
, 25
| ul 4 RST_Sw# | R140, 33R0402 EC_RST# p— . [ 24 !
| | 27 KBRST# {———————————— 2 1 kBRST# GND - E:x% !
| 1 | 27 KBSCl# G20 SCIHGPIOOE GND o o—ry !
- o« 27 H_A20GATE X——— 11 Gazo GND T e—
= 9 SD-SFI0402-050E10INP = C149 Y ; y T KBINg 20 |
| oo i I C0.1u50X70402 : 26,35 LPC_RST# ) PCIRST# GND [1enD | Kems |
i 18
| sw- TACTBM?:‘QI; | 40 UMA_ON# é L 00F SDAO/GPIO45 BATDATA_M 33,47 | BING 1 |
- - - 23
47 ACCTL PWML/GPIO10 SCLO/GPIO44 BATCLK M 3347 |
I N71-0100560-D02 °° oo | *—221 GPIOLIPWM2 SMBUS SDAL/GPIO47 SMB_DATA_EC 18 2 s |
777777777777777777777777777 22 FLASH_SECURITY GPIO19/PWM3 SCLU/GPIO4S SMB_CLK_EC 18 | 2 |
1_PWMO & o1  FAN&PWM ! oUT12 i3 |
leg 0
43 FAN1_PWM1 FANPWM1/GPIO13 DA0/GPO3C EPF021_RST 33 | T 13
40 CPUFAN_FB 014 DAL/GPO3D [L8—————————————————5%EPF021_OPMODE 33 5 1 |
—_— 43 GPUFAN_FB 9 015 DA2IGPO3E [FIA——————————————————3DGPU_ON# | 0 |
=
DA3/GPOF CTLLEC 36
Cons KBO a AD/DA ADOIGPI38 ETS {FBVDDQ_ON 2052 ! 0 £ |
[6a — mweiD
o 391 KSOVIGPIO20/TP_TEST ADLGPI39 | |
les —— —
SW Debug (LPC) I 401 KSOL/GPIO2U/TP_PLL AD2/GPI3A > ADP_ICC | I ‘
pC FRAMEE 1 aah 41 KSO2IGPIO22/TP_ANA_TEST AD3/GPIZB SUSPWRACK 25 ‘ &
LAD3 o KBO 43 KSO3/GPIO23/TP_ISP AD4/GPI42 BiTO‘EL :7 n |
D> 2o oy 431 KsoaiGPIo24 ADS/GPI43 # | o 4 |
AT i o o 44 KSOS/GPIO25 | 2
ADO ° KB 45 | KSOB/GPIO26 sDI GPXIOAQ0/SDICS# [Fl——————————————»> AC_PRESENT 25 z 2 |
u fee — =
o <80 461 Kso7IGPIO27 GPXIOAO1/SDICLK US_O 46,48 | |
4i L]
L_LDRQO# (& o K60 KSOB/GPIO28 GPXIOA02/SDIMOSI F2———————55 RSMRST# 25 |
23 cu( PCIF_PORT80 ) NSRRI o K80 :g KSO9/GPI029 | !
e KSOL0/GPIO2A GPXIOAQ3 DIMM_ON 49 |
GND 1” Co84_yx — 2o o 50 ks011/GPIO28 1KB GPXIOAO4 RUN_ON 464850 | =
+5VRUN O——————101 o <800 51 KSo12/GPIO2C GPXIOAO5 EC_PCH_PWROK 6,25 | !
‘BVRUNO—LL o 3 KSO13/GPIO2D GPXIOA06 BATLOW N 64 |
RS0, X_1OKR1%0402 _ FwH 100 [ 2] © = 531 KsoL4/GPIO2E GPXIOAO7 WLAN_PWRON AAI 2014.3.2 DELETE, tlﬁen add it. |
GND« \H—WL% o KB a1 | KSO1S/GPIO2F/ESL_RXD(ISP) GPXIOA08 LED_ACPI# 40 |
—1o T B2 kso1/GPiods GPXIOAQS LED_CHARGE# 40 |
= KSO17/GPIO49 GPXIOA10 LED_BATLOW# 40 Pin 105-108 8mA-16mA Sink | oo |
KEIND GPXIOALL LED_BLUETOOTH# 40 | ‘
__KBINO 55|
KSIO/GPIO30/ES1TXD(ISP) GPXIODO SUSPWROK 48
BHIXI#S-1PITCH o KSlwcPiosl Spxiont PMSLP Su4 2549 ! N5A-26F0340-H06 |
GND KBIN3 58 114 EC_ALLSYSPG = S |
N32-1140130-H06 KBING 59 | KSI3/GPI033 GPXIOD3 I o |
KGINE KSI4/GPIO34/EDI_CS GPXIOD4 Jﬁ—g Spg‘vna"ﬁi\gg UPAo . KBOUTO 1 roiy |
KSIS/GPIO35/EDI_CLK GPXIODS # |
61 L T —— HH
Em? KSI6/GPIO3/EDI_DIN GPXIOD6 A5 43R0A02 é LID# | Eggﬂ% :é e 2 |
TKBINT 2|
KSI7/GPIO37/EDI_DO GPXIOD7/PECI DHPEC 3 e pcaTsoNoz | G ! Koou HH- |
2014.3.3 add 3940 EC_MUTEY (——————— 17| GPIOOB/ESB_CLK ESB e ! | g 100p50N0402 !
F 18 (o = -
AT_BMED, GPIOOC/ESB_DAT_O/ESB_DAT_| GPI007/i_clk_8051 S>> GPU_ACINL 18 CNI3 |
GPI008/i_clk_peri > DGPU_PWRGD 11,18,20,27,52 | KBOUT4 el |
13 F2— 5% kesMmi# 27
Rs52 " earoy GPIO4O/CIR_RX/ADS GPI018 2014.2.7 4 | Koours = H 2 ‘
X 0R0402 FB CLMP TGL REQ# EC ——T R SN I/ R GPIO50 (-2 ABotiE HH
18 FB_CLMP_TGL_REQ# )} - 184 GPIOOAIRLC_RXZ E51CS#/GPIO52 [-20—————————————————» BATT OFF 47 . . I —Eorr——HHE |
12,1820 FB_CLAMP ——————————19] GPIOOD/RLC_TX2 E51TMRO/GPIOS4/WDT _LED# (22— %% [ED_WLAN# 40 Pin 92 16mA-20mA Sink | HE 8 |
[es — = -
" 51INT1/GPIO56 PM_PWRBTN# 25
f:é;mz E?; @?fw MISO GPIO57/XCLK32K A5 BT PWR_ON | scPﬁ: -100p50N0402 |
fz ’
— e RE 120 | yos KSPICLKI CAMERA_ON# 44 oniL
s oK MOSI o oss  SPI FLASH GPIOS9/TEST_CLKSPICLKI X | KBOUTE |
Q23 EC CSF Shicss | KBOUTS 3 114 |
X_N-BSS138_SOT23 | KEOUTI0 & {1fi6 ‘
ngmmz FSVRUN :: Tgpﬁ%i B2 pscLK2IGPIOE | KBOUTIL HE& |
TN a
= | PSDAT2/GPIOAF
85 36 y
36 CTL2_EC PSCLK1/GPIOAC Ps2 1/F GPIO1ANUMLED# g LED_NUM# 40 . . | SC’LC 00p50N0402 |
T [ =« g
36 CTL3_EC PSDAT1/GPIOAD E51TMRL/GPIOS3/CAPSLED# SROESF I LED CAPH 40 Pin 39,91 16mA-20mA Sink | KBOUTL2 1 £3%3 |
; 83
3 EC_PROCHOT# PSCLKO/GPIO4A/PBOCLK E51INTO/GPIOS5/SCROLED# TPINC18 | KBOUTLS ; HH
13V 36,40 USB_ENABLE {)———————————84 pSDATO/GPIO4BIPSODAT KBOUTLr HE4 |
. | —Rege s
TPJNC158%E51TXDIGP\OIS UART i ‘ ML{_(;H :
TPINCL4 ESIRXDIGPIOL7 LED | VAL | | 8P4C-100p50N0402 ‘
EC XIN
25 EC_SUSCLK ) RI6E . ORI%040Z _EC XOUT 123 | xorkty | MB_ID ! ! —KBouTIZ_clis. Cionosondoz |
x — KBOUTL6 __Cl13 |{ C100p50N040
| ! e | |
ER2 R167, VISR | PR70 MBil D=1=AMT | | |
X_22R0402 X_1OMRI%0402 | g | W0KRONZ  n T 0 N~ AMT : : |
R169 SUSCLK_RC 5 N KB3930QFBL ! B_ID — |
680KR0402 Y5 2 |
c175 0 S cra B02-0393024-E18 : ‘
X_C22p50N0402 | = C4.7u10X0603 R14L
X_32768KHZL25p |0 ! | X_10KR1%0402 I FLASH/ME DEBUG MODE STRAP
GND GND = c170 == C171 GND ! :
X_C18p50N0402 X_C18p50N0402 L= | 20 1403 11 ad d
L_GND_ o _______
2564 VIAPM_SLP_SS#, TPINC32
e > o
| : 22 RTCRST# S orPaNCLL
! +3VALW
| PU/PD ! 25 PM_PWRBTN# Yp— QTPINCIS
|
| 2.2KR1%0402 | 25 PM_SYSRSTH orPNet2
77777777777777777777777777777777 - | BATDATA M R146, | _ _ _ _ _ _
|
| [ +3VRUN (. +3VRUN |
i ROM n o | ! FOR APS _ TOOL |
| | SMB CLK EC R149 2
: ! ALLSYSPG - L , o T ! pest_ :
+3VALW _ SMB_DATA EC R151 . 2KR1%04( | . "
| R172 ! R52 Tho st Stuff SWrf L || ‘ | s a0 2515, SLPME J_LOH o-,_LOJ—LOAQ«‘beVsV
W 2:2KR1%0402 P sl ! 25,49 PM_SLP_S4# 0-—6——0+3VsUS ‘
! D [|_C158 We# EC ROM | R542 I - o suft | 2 _SLP_S¢4 T
| GND| I 10KR1960402 7‘7 T N | ‘ X_H2X3M_BLACK-RH |
! R173 20 Y [EE——— 5‘““ - 1 KBRST#, H_A20GATE ‘ |
| 10KR1960402 1 EC cs [ 50 +1 SVRUN_PWRGD ) —grerel P llimst (. | ! .
| 2 Ha b Voo o BENEES L e e e e L _ [ [ I - - — - T MP Temove
| e 61 SCLK WP# | ! 45 +1_05VRUN_PWRGD y>—RO21_\JORI%04GE 3/2 AMT [ KBRST: R159 , X_100KR0402
| 54s onD 4 {lleno b e e - - — L - !
- | |
| MX235L151§23‘0|6222 M24 I 49 +1_35VDIMM_PWRGD Wil et >> EC_ALLSYSPG 53 (I |
! - = ! g [ RSMRST# R84, , 10KR1%0402 = - .
| i e P ‘ o | JFTISi _ MICRO-STAR INT'L CO.LTD.
| - 1 ! e
[ T 3/2nonmAMT Lo |
| EC SPI CLK _ ERL, , 22R0402  EC SPICLK _ EC32 flono 1, Lo ‘ KB3930QFB1 )
| | [
|




CARD READER_RTS5170

Pin# Name IE(;P Description
cue 3xs§:§§i E E 1 RREF I | Connect external resistor (6.2K = 1%) to reference ground
= 2 DM IO | USB D- signal
3 DP 10 | USB D+ signal
w1 ‘I ?T ET 4 3V3_IN I | 3.3V power input A
£ 5 ¢ § § F 5 | CARD 3V3 | O | 3.3V power for all cards
e . . - 6 SDREG o iiz::;g;;gulmm for SD card. An extemal capacitor should be
+3VRUN R s . o 7 XD_CD# I |xD Card Detect (xD_CD#)
L § § xD Ready Signal (xD_] RDY) SD \Vme Protect (SD WP) and MS
R177 = UsBPs 3 0
s o N 8 SP1 YO | Clock (MS _CLE)
I Havam spg [H8———————————SP8— 9 SP2 10 | xD RE# and MS Card Deteet(MS INS#)
col cies :
18 1 & oo vso RO 5| (o s oyl 10 SP3 1O | xD CE# and SD Data 1 (SD.DATI) il
= = omec ope |13 sP6 11 SP4 /0 |xD_CLE, 5D Data 0 (SD_DAT0) and MS Data 7 (MS_D7)
o . 12 SP5 1O | <D ALE. SD Data 7{5D;DAT7) and MS Data 3 (MS_D3)
lcj“w@w“; ; 5§ 8 2§ B B 13 SP6 10 | xD_WE# andSD Card Déteet (SD_CD#)
= S5170-GR-RH om xD Write Protect (XD WP). SD_Data 6 (SD_DATG6) and MS Data
1 :i i[ B07-051700C-R09 14 SP7 vo 6(Ms _Ds) ||
L com is P8 10 xD Data’ 0 (xD-] DO) SD Clock (SD _CLK) and MS Data 2
a v O L P _ (Ms DY)
o —TE LA ] 16 SP9 10 | xD Data 1.(xD,D1). SD Data 5 (SD_D5) aud Ms Data 0 (MS_D0)
y SD 03 b1 b SowWP c
HARRR . COIPATS " 17 GPIOO 10 | General puipase input/output with interrupt ability
n usens 9 o e o oo 18 SP10 10 | xD Data2(xD_D2) and SD command signal (SD_CMD)
B o e %D Data 3 (xD D3). SD Data 4 (SD_DAT4) and MS Data 4
CARD_3V3! 'VDD/VDD1 10 SPll I L) — )4 - B
CAmD op e — ooaem O (s_pa)
777777777777 -o0om 2 st oo he—4 20 P12 /o |*D Data 4 (xD_D4). SD Data 3 (SD_DAT3) and MS Data 1
[ ra Ve g - - (M5 D1)
I Close Connector | ] ves! 3 3 3
“|'xD Data 5 (xD_D5). SD Data 2 (SD_DAT2) and MS Data 5
S T v ! oo ! B 1 21 SP13 16 EMS ];:)‘ (xD_D3) ata 2 (SD_DAT2) an ata
R1640 A A0R0402_SD D2 | = DCARD24P_BLACK = 5
= FASOROE S0 B ! [ e N5J-24F0030-TB4  °* 22 SP14 1O | xD Data 6 (xD_D6) and MS BS 4
I | _
2 a, gy 20 con I BT £ T 23| XD D7 | 1O |xDData7 (D D7)
] RITE0R0407 S0 5}; : l chmee L * : Regulated supply voltage (1.8V £10%) from internal 3.3V to 1.8V
I oNp | n V18 O | regulator; supplies internal digital circuits. An external capacitance
777777777777 - should be connected
For EMI and Close to RTS5170
e
2434 LADO LADD cpio -6 128, "’KR“‘“ZI O+3VRUN
2031 LADL LAD1
SE s ! e
i e e i B T
o g e LPCRSIE e ves 5 £ T A Y
Il R13GU\X 10KRO402 it oo ﬁ} 3 H
2034 INT_SERIRQ_ . SERIRQ GND
P —— 1 ok SEE I 2014.2.17 Modify
ro14.2.17 Nty , P e e B
*—2- Gpioz NC 2
= o [ = ¥3
- TowmorrraR— e
(L P
= cu s
X_C20pS0N0402-HE lx,czopwnmzrup
FTISF MICRO-STARINT'L CO.,LTD.
e’
Card Reader & TPM
Bize Document Number ev.
0B|

MS-16H3
T Fizel &

of

69




USB3.0 CNT-1

USB3.0 Port-5
USB2.0 Port-8

2
2

=
2

USB 3.0 / iCharger

For 0A Consumption measure

PCIE to USB 3.1

3440 USB_ENABLE )

s

TosasisRTeR_oFIs

136-525460C-T07

e

+VRUN +LOSVRUN_UR

L3 EC u

|
|
|
|
! [ | I ‘
! |
| SPIROM For FW ( stuff first) Pl oo | RS0 o X0l uss ! [
| | N |
~avRUN_UsB sz xom |
! | | nstg oroses LOSVRUN_UR | cre
| +aVRUN_Use ‘ | X Clut0xsoiozHE |
| rar ! “avsus +avsus_usa | | |
Xz [ | P I ‘
! | | Rsas o | |
| T TSETSETEIR | ‘ |
USesiSPTD0 | s i o o
777777777777 —or
| crez SLOSVRUN_UR HOSURUNLUR X_UPOLLIANAS 00-ADY_SOTZ3-S HE |
! - |
‘ Rag0 P2 X_C0.1u16Y0402 105VSUS UR |
X_4.TKRO402 | 23 CLK_USB_PCIESP i TOSVRUN_UR | 131-0111A29-U33
2 CUCusepeIEsn e
| M31-2551283-P81 | s QFNB4_TSMDQ20S L _________ !
" T 3334
| ©avrSk_usa FEAEC ROVIRIEIAEHE L4 | O s R SSRs 1% omers B02-010422C-ADO
Go<<s<<3083E5390
| | £3553553503328 ~avRUN_Use
v 38ggogeszegzeszs | e __________ _
| | X 20MHzi8p B8 | cr44 W EETERTERTEE S |
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! 2 usesmis USBSMi# 20mil -
! | Rsog. oRo402 avrun bse co87 cro1 T T T T T T T T T T TS T T T T T T T T T T T T T T T T -
| | O Confirm BIOS USB SMI pin for legacy mode used CooT_ X CIOBIEHE |, X_C10063XHE X_CL006.3X6-HE |
| sovmn s RS0 X IOKROI2 _CLKREQH US8 oo o I 20140312 add |
| N Az For 1142 |
| X, vRUNUSE TRRT T TR Np_Adwsaez “avsus +L05vSUS_UR |
+avRUN USB 0.1uF*4 +LOSVSUS UR  +3VSUS USB | FVRUN.USE 0———— TART RO INE TPINCI® N Close Pin 13 was
| " ose Pin | o |
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| X
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LM L0 RI76, , 20KR1%0402 ||, H
; v e ; USB 3.0/ iCharger
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FToF S s S e & 2
se_pep 15820 DP2 INC 3 0 usa PP RR STOA_SSRX:
| - op_out o - o = | e 2w om o
‘ | SToR ssrx- o &)
| GNDWMM,ML JUM_SEL STATUSH X All C Close Connector | USB31 RX2P JNC oo | SEARCEIE ]
4§ 9 USB31 RX2N INC ; -
ORIOI0Z_USEI RX2P INC_RS3D,, X ORINOIOZ USE3L RIP : 8B B o
vsss e P 6 ORisi0a0s 1553 NEReaN o OR1oii0s USEst i ! g8 6 6 5 ! e
oo RS ORISDA0ZUSEST RN INE RS- X ORIGK0402 LSRR8 | |
| |
| |
| |
| |
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| I |
| +3VRUN i swvrun_iom - HDMI Connector |
‘ o) L HDMIL I
| C666 ©0.01u50X0402 L |
GND'I”—H—' GND [
: = o Ao Tor I b2+ sHeLLL P4 |
D2 Shield
| ISET H 1 HDMI_TX2N 3 |
! 26 SDVO_CTRLCLK o i ApLl L 3 po. “ !
! 26 SDVO_CTRLDATAYC — SDADDC |1 D3 i - B?Sh I(gND-Z |
| - L SVRUN | | S-BATS4ALT1G_SOT23-RH H c783 HDMI_TXIN 6| oS |
N .
‘ +1_5VRUNO—s SCLDDC . L X_C0.1u50X7040ZIDMI_TX0P 71 o, |
I . L DO Shield I
| J_ &N | . J_ = HDMI_TXON o | DO ‘
| C668 . c782 HDMI_CLKP 10 2, ‘
| C0.1u50X70402 || X_CO.1u50X70402 1| S herd |
| delandddodsl o C667 HP DET . R99 HDMI_CLKN 1o | S shie |
! - 33 —— C0.01u50X0402  p| JGGED 5V O = 2.2KR1%0402 12| S remote |
I O fzzz@gzuzzr = UNPLUGGRD 0V | ! .2KR1%0402  SCLDDC T ggc - !
| g 258 o2 <9 GND O W>20mils SDADDC 16 | Ooc paTA :
a0 [a)¥] 17
GND-1
C665 ) C0.1u50X70402 TMDS B DO# 1 23] "o 30 HDMI_TXON b PF1 1 F-0805L075WR +5VRUN_HDMI 18 X4 I
2 DS D0 cesa 1tco.1usox70402 ThDS B Do 2| IN-D2p OUT D2 179 _HDMI_TX0P 11 YSVRUN_HDMIO 04 HP_DET 19 | f5V _ GND-3 [
%6 TMDS b RO 2 IN_D2n ouT_D2n |23 0P DET I HP DET o ‘
: DS DP_C658 y CO.1U50X70402_TMDS B D 7 i PN B _HDMI_TX2P i = SHELL2 |
H TMDS D2#<G_C656 31C0.1u50X70402_TMDS B D27 5 | N-Dip -Dip o8 HDMI_TX. 1 GND FDMITOPM_BLACK |
M W5 oidd_Ce54 1Co.1u50X70402_TMDS B D 5 | IN-Din OUT Din y=c HDMI_TX1P L N5Y-19M0681-AF2 !
= C647 31 C0.1u50X70402_TMDS B D1% 7| 'N-Dop o OUT_DOp =57 HDMI_TX. I = c110 - - |
5 TMDS_D1 2C_CTL EN 8 :Q‘EDgQL en 05 CFG”ZS%)—SQT 23 —CFG H 1 C0.1u50X70402 |
5 TMDS CLK C632 | C0.1u50X70402_TMDS B CLK o| e g g S R 2, HDMI_CLKP 1 +5VRUN HDMI [lenD |
- C630 41 C0.1u50X70402_TMDS B CLKZ 10 | IN-CKp o5 a R B HDMI_CLKN I = |
5  TMDS_CLK# [ IN_CKn [247] ) OUT_CKn - BAV9O9ILT1_SOT23 =
I 2 B = ‘
SWAP for Layout from Vender 2% o3 u‘._ x SWAP for Layout from Vender I D6 GND |
g Z0ows ¢ [
But CI:Kidgnit 777777 995489uw5x29 But CLK don't o |
| ; 1 >>0000Wx>> DL |
— L
: | I N ) PSBA0LATQFNAOGTR-A4 |
| | [2CCTLEN +3VRUN A5 =N B07-8401A0C-P97 +1_5VRUN . An HDMI Source shall have +5V Power signal
[ ! | s 2 T I over-current protection of no more than 0.5A.
! R454 | al 5| !
| +1_5VRUN z(3 s—O+1 5VRUN [ -
L OR1%0402 | gla| [#ofd | HPD_SNK Internal PD 150kohm i
| ‘ | o] |afo)|x : — ‘
|
| = : C629 c628 R442 C625 C626 c627 I i EMI Close Connector
| I GND | C0.1u50X70402 C0.01u50X0402 = 4.99KR1%60402 | CO.1u50X70402 | CO.1u50X70402 | CO.1u50X70402 I :
! GND |
e
I Add 12C_CTL_EN pull 1 1 1 l_ l_ 1 ; ! HDMI_TXOP -
| = = = = = = EL13
‘ down to GND for Vender GND GND GND GND GND GND | | 1 2
suggest | I W ER12
|
‘ | | TXO0 ~ X_180R1%0402
| ‘ ! 14_ Jj
| ! | HDMI_TXON omcL12.900d140. HE
o 1 | -
|
7777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 - | HDMI_TX1P
| T T Tt T Tt TS T ST TS TTTTTTTTTTTTTTTTTT T TTTICTTTTTTToTTTTTTTIICICICC ‘ | BT
| | DCIN_EN:DC coupling enable (Deleted) | |~ Configuation pin (Deleted) [ |
| DCIN EN H Internal PD at 150kohm | CFG H | Internal PD at 150kohm A ER10
| —————COrPiNc13 | Libefault, AC coupling input ‘ ——=——CrPiNC3s | L:HDMI ID disable b ! == X_180R1%60402
| | H:iDC coupling input | | H:HDMI 1D enable o : =
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .
: I | F
| | Enable active DDC buffer , Internal PD at 150kohm | |” Receiver equalization setting ~ | I
| DDCBUF H R443 ., 4.7KRO402 . 3ypyy | LiDefault, passive DDC pass—through | EQH _ R427 X 4TKRO402 5 pyy | Internal PD at 150kohm o : HDMI_TX2P
H:Active DDC buffer with default threshould | | L:programmable EQ for channel loss up to 12.4dB | EL12
: ‘L M:Active DDC buffer without internal pull up resistor R433 X 4.7KR0402 | H:programmable EQ for channel loss up to 4.3dB | | | 1T e
5 [I-ono | Miprogrammable EQ for channel loss up to 48.6d3 | | \ X2 W ER11
| I ~~ X_180R1%0402
s ~ -
| PREH _ R428 X ATKROAO2 yavpun ISET H _ R467 X 4TKRO402,aygyy | TMDS ouput swing adjustment L I
| | PRE:output pre-emphasis setting Internal PD at 150kohm| | Internal PD at 150kohm Ll | HDMI_TX2N CMG-L12-0008240-HF
| R434 X_4.7KR0402 lono L:No pre-emphasis | RA66 X_4.7KR0402 (= | LiDefault o | =
| Hil.6dB pre-emphasis | | Hincrease +13% i |
! M:2.5dB pre-emphasis | | Mireduce -13% o | HDMI_CLKP
G yMmesdspreemphasls 0y Meduee Y
777777777777777777777777777777777777777777777777777777777777777777777777 Loy | [ EL10 ]
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, I
I B | e ER9
| =
| . ‘ CLK =~ X_180R1%0402
. Avoid HDMI Leakage ! ‘ A
I2C control bus address ! +5VRUN +5VRUN_HDMI ‘ ! HOMICLKN —OMC-L12-800¢ 140-HF
ADDR1 ADDRO (Internal pull down at ~150kQ, | ? W>20mi | ! ‘
| s D mils ' L ___ s
(CFG) (EQ) 3.3V I/0) | - |
|
|
0 0 0x4C / 4D (default) | N-A03404_SOT23 :
|
0 1 0x5C / 5D | 20,48,49,50 RUND Yy—RI19\ 1 JOR1%0402 RUND_HDMI I
| = {]
| -
T 0 0%xCC / CD ‘ . | I77Si MICRO-STARINT'L CO.LTD.
| [Title
1 1 0xEC / ED X_C0.1u50x |
| HDMI R
| epeater
|
| GND | [Bize Document Number ev
|
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DP_SINKO_AUX_P 26,65

TPINC34 > +3VRUN
tPancas QO D N I P t
R4
R390 X_4.7KR0402 g % X 100KR0a02
+3VRUN 2 & 0 DP_SINKO_AUX_N 26,65
& ]% <>
<! 08
3 R58 VX 0R0402
2 o
2 o
+3VRUNO—_R391 X 4.7KROA®2 ,3uRuNG DPQL AUXP2 R3| 100KROL2 )| G
GND) DPC1 AUXN2 R388 . 100KRO402 -, 3 RuN
+3VRUN O—R392, \ J10KR1%60402 RST# DPC1 = WRUN
cse0 EEEEE! %%ERJ
C22u63x0402 28 R Close Connector +3VRUN
P REOO®RD QL SC & ®
= 8h28822R=2823
GND axBfaCGGas e e e
> < a> 1 > | [ |
o \
C574 1 CO.150X70402 DDIB LANEO DP C £ N =< oND I Z—[IOND | pocy i aneo pe Lo | | T |
5 DDIB_LANEQ_DP gg C568 C0.1u50X70402_DDIB_LANEO DN _C INOp OuTOp =55 T DPCL LANEO DN _LCO gg DPC1_LANEO_DP_LCO 65
5 DDIB_LANEO_DN - C e L ouTon T DPC1_LANEO_DN_LCO 65 ! ! h c579 c581 !
LEel 40
CFG1 Ne R I I I I
C540 €0.1u50X70402 DDIE_LANEL DP C 20 | DPCL LANEL DP LC1 €0.1u50X70402 | €0.01u50X0402
5 DDIB_LANE1_DP | s 1T ouT1p gg DPC1_LANEL DP_LC1 65 | | [ |
5 DDIB_LANEL DN ?ﬁcm |—C0-1u0X70402 DDIB LANEL DN C 42 4y ouTin {2 D ; — DPCI_LANEL DN_LC1 65 | | i \
x—431ne GND 45——‘ : 9 9 9 9
C531 €0.1u50X70402 DDIB LANE2 DP C 17 DPC1 LANE2 DP LC2 I | GND GND | | GND GND I
5 DDIB_LANE2_DP O ius0%70402 DB LANEZ DR & 444 \op ouT2p gg DPC1_LANE2_DP_LC2 65
2 DDIBLANES DN g; C524 {jCO.1u50X70402 DDIB LANE2 DN C as | N2 Rvib BT  DPCL LANE2 DN LC2 DPC1 LANGS DU LGS 8 : : : : :
5 DDIB LANE3 DP C519 1 COUSOX70402 DDIB LANES DP C a7 m‘;p OU%‘; [V | DPC1 LANE3 DP_LC3 DPCL LANES DP LC3 65 | ‘ . O . ‘
5 DDIB_LANE3_DN ggﬂ:ii €0.1u50X70402_DDIB LANES DN € IN3n o8 ouTan 2 : DPCL LANES DN LC3 gg DPC1_LANE3_DN_LC3 65 | | Close pin 1, 6, 12 || Close pin 25, 32, 36 |
e I | I I
. ‘_ 49 e
GND|| EPAD 288 Goyxy L !
OFF c¢xzz @5 ‘-7 —-=——=—=——-—=—=— === ==
m 000m OOnOon
(:) O TI0E || 1¢
oOx lJgoxoo0000
Quooopguw<gsa<an
SO0Y¥MO>SEOIOI>
AN PSB330BQFN4BGTR2-A0
B0B-8330B0C-P97
+3VRUN O+3VRUN
o =
il
& 3 2 DDPB_HPD 26,65
o of3l 5 ° & 0R0402 R334 <>>DPCl HPD1 68 TBT_A_Configl_BUF 65,68
(=) | _A_Configl_| ,
al 25| ¥ —>» N —=>»
R335 ORO402
——COrpineat TBT_A_Configl_RC2 68
77777777777777777777777777 R336 >
r a €499 4.99KR1%60402 R328 R
: 3 Level Input: : €2.2u6.3X0402 Close chip 1MR1%0402 CAD_SNK Have internal Pull down 1Mohm.
L: LOW R
| H: HIGH | b cﬁ) . HPD_SNK Have internal Pull down 150kohm.
: M: VDD33/2, connect both pull-up and pull-down resistors : GND No problem with Leakage from DP device
L ______. The DP_PWR and RETURN pins of the

box-to-box connectors must support the
maximum current rating of 500mA.

Configuration pin for automatic EQ and AUX interception; Internal pull down at ~150k Ohm, 3.3V I/O.
CFGO R337 X_4.7KR0402 3VRUN

|
! l
| L: default, automatic EQ enable & AUX interception enable |
R338 . X 4.7KR0402 ! H: automatic EQ disable & AUX interception enable |
‘VGND | M: automatic EQ disable & AUX interception disable, no pre-emphasis, 600mVpp swing
! |

Configuration pin for auto test and input offset cancellation, 3.3V IO, internal pull up at ~150K Ohm

CFCL R373 \ X 4TKR0402 -O+3VRUN H: default, auto test disable & input offset cancellation enable
RIGO AWK ATKRO40Z )| oND M: auto test disable & input offset cancellation disable

|

|
|

|
! I
! L: auto test enable & input offset cancellation enable |
|

|
|

|

|
Programmable input equalization levels; Internal pull down at ~150k Ohm, 3.3V I/O.

L: default, LEQ, compensate channel loss up to 12dB @ HBR2 |

H: HEQ, compensate channel loss up to 15dB @ HBR2 |

|

|

M: LLEQ, compensate channel loss up to 5dB @ HBR2

EMI Close Connector

! |
! |
: |
| LANEO LANE1 LANE2 LANE3 |
: |
| DPC1 LANEO DP LCO DPC1 LANE1 DP LCI DPC1 LANE2 DP_LC: DPC1 LANE3 DP LC3, :
| EL9 EL8 EL7 EL6 |
! |
‘ e ER8 W W ER6 W | = _ v
| ~ X_180R1%0402 ~ X_180R1%0402 ~ X_180R1%0402 ~ X_180R1%0402 | I m S L MICRO-STAR INT'L CO.,LTD.
| | i
| DPC1 LANEO DN LCO X_CMC-L12-900§140-11F DPC1 LANEL DN LC X_CMC-L12-900§140-11F DPC1 LANE2 DN LC X_CMC-L12-900§140-11F DPC1 LANE3 DN LC X_CMC-L12-900§140-11F ! DP witch Repeater
‘ : ize Document Number ev
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[ hl
| | . .
| | Audio CODEC/Audio AMP
| b o | udio udio
: INCA " X_93519 :
I I T e . . L
| ) 689 C0.1u50X70402 | | VDD | ‘ L |
1k | +3VSUS i i | !
| ) C139 ) CO.1u50X70402 | | | | Close Pin25 | | Close Pin38 | | AVDDSV wvsus |
| Close Codec ! | |
‘ | | | COQEC LQOOUT [ | 1A !
| ) 6L 4 CO1uS0X70402 | | | l l T | T : ‘ L L0 /3180L1.5A90 |
| | I [ |
| Ji C660 C0.1u50X70402 | | €650 C675 | ! = C685 = C682 | = Ceal = C648 | ! |
| L | | C10u6.3X5-HF | CO.1u50X70402 ‘ I C1006.3X5-HF co,1u5‘b><7o‘402 C10u6.3X5-HF €0.1u50X70402 | I |
I | ce71 €669
| ) EC20 X_C0.1u50X70402 | : = = I [ S - _____/ | €0.1u50X70402 | C106.3X5-HF |
| L 1 | GND GND I ‘ |
‘ L eca  x cowsoxros] o h AGND ! ‘
: : I AGND AGND AVDD5V :
9q |- - - -
| AGND | U4 i
: ‘ €643y X_CL0p50N0402 82 E& FRONT OUT R _C657 C1006.3X5-HF
,,,,,,,,,,,,,,,,,, s 2 | 26,  FRONT OUT R C657 , 3X5
- 4 GND| }—‘H’—Ll 34 EAPDLK: EAPD/SPDIFI 2 0 33 FRONT-R FRONT OUT L G889 FW%FRONLDUTR 40
2 Q FRONT-L [R5 — o= E099 | SBSRoE SO ERONT OUTL 40
PDIFO_R = -
fm— o 40 SPDIFO (K- RAS7 .\ 10R1%0402 _ SPDIFO 48 | sppirour | B g%
I 5 41] _ BACK SPK R F_C646 , C0.47ul0X0402
| 22 CODEC_HDA_SDOUT SDATA-OUT SURR-R BACK_SPK_R 40
| CODEC HDA_SDINO ‘ 22 CODEC, HDA SDINO ( R471__, 33R0402 HD_SDIN 8| Soarai 2one [ae BACK SPK L'F_C649 " C0.47ul0X0402 ggsACK,SPK,L %0
| | 22 CODEC_HDA_SYNC 101 Sync
| 22 CODEC_HDA_RST# 1L RESET#
! 143
! EC59 | 22 CODEC_HDA_BIT_CLK 6 CENTER |44
| C10p50N0402 | —HPABH BCLK LFE
I
I
46 HP R ADC R C644 ,  Clu25X0402
! = | REGREF SIDER 75 HP L ADC R __Cb45 | Clu25X0402 ggﬁﬁ—f—ﬁg’c =
! GND | PDM CLK SIDE-L {F L ADC 33
__POMCLK o]
I | N || -S882 4} ClUu6,3><5-HFT REGREF CPIOUIDMIC-CLKISPDIF-0UT2
| EMI (RADIATION SOLUTION) " eEn UNELR |24
b 40 FRONT_JD py—R499,, [ 5.1KR1%0402 SENS 13 | 5ensE A LINELL |23
20 MIC_JD Sy R498 20KR1960402 * SENSE B
- FRONT SPK R _F C695 C0.47u10X0402 FRONT SPK R
MIC-VREFO-R a2 LINEZ-R 7 FRONT SPK L F C694 11— C0.47u10X0402 FRONT SPK L
30 | MICL-VREFO-R LINE2-L L R497, . 2.2KR1%0402 MIC-VREFO-R
MCVREFOL e | WEEVRERS
a7 | M o MICLR MIC R €700 C4.7u10X0603 _MIC R _C__R50: 75R1%0402 MIC_IN_R 0
VREF_ALC898 AVDDSVO 29 | PN b MIC L C699 C4.7u10X0603__MIC L C__R50%, T5R1%0402 §§M.c,.N,L 0
Close Codec  agNDZ.C673 y  CIO0u63X5-HE] o7 | LINE2-VREFO 2.2KR1%0402 MIC-VREFO-L
- 33 seNsec X MIC2-R |FA—x
Close Codec AGND R458 ., 20KR1%0402 _ JDREF a0 | SENSE g We2R s
3 cp-R [P
3 CD-GND [H2—x
22 HDA_SPKR((R482 C1u25X0402 _PC_BEEP 12 | geep gg @g SND Tia
oo <<
P B ALC892-CG T T T T T T T T T T T T T T T T T T T T T T T T
€680 .

- - - -| -| |
| APA2051 Pin23: Gain Setting [ C0.1u50X70402 PDM_DATA B05-LC89214-R09 [ EMI Internal Mic |
: Speaker Spec: 2.0W(Normal), 2.5W (Max) : : Close Codec |
) VOo=(2"4)70.5=2.828 ! oo oD ! r RAG4,  33R0402 | PDM CLK CONN |
, dB-20LOG(Vo/Vi) | — | | . > PDM_CLK_CONN 44 :
I Gain: 2.828Vrms/1.2Vrms=2.36 | GND  AGND ! ! —RA468, \ OR1%60402 : PDM_DATA CONN > PDM_DATA_CONN 44 |
| 7dB =~ 20L0G 2.36 b ‘ Ly g | o |
| - H A - | IO [a]

, 7dB : Setting Pin23 on 3.1V For 6dB When Using 1.5W (Normal) | | = - | I
, (R103:13Kohm, R106:22Kohm) (R103:10Kohm, R106:15Kohm) | I |2 g ! }
I
|l o o L | |
| a | | EC58 870 | !
| U4 I | ‘ X_C22p50N0402|  X_C22p50N0402 | I
I I I
 AMP 19 OUTR+ | ! I [ s |
! +5VSUS FRONT SPK R ROUT+ [0 OUT R¥ | = =
| INR_A ROUT- +5VSUS | | GRD GRD |
+5VSUS I I
| FRONT SPK L 1 i a ! |
: R109 ., LouTs |5 oUT L+ LT T T T T T T T T T T T T T T T T e
100KR0402 {Cl22 Clupsx0402 BIAS AMP 2 & OUT L# L9 |
! R103 | 6DB/1.5W :AGND BIAS LouT- R135 OR1%60402, 3y5ys 180L1.5A-90: ! I t | S k C |
| 10KR1%0402_ _ _ . - _ | o L nterna peaker c.onn ‘
| AGND IAMP EN VDD |15_HvDD AMP | c 70402 706N |
— 24| | ’ GND I
| § SET_AMP. 23 | o2t Voo |25 _ A 5V AMP | 50mil : ‘ N !
! 9 3 R122 . OR1060402 HP EN 21 _l_ _l_ _l_ _l_ I T
! Q8 R114 ) A SR —— HP EN GND [28——AGND | g ¢ 00 90 90 : | :
| NN-2N7002DW-7-F. -RH 15KR1960402 3 17 34 £5 28 2R | _OUTL# _ ER 0R1%0402 oUT L#t R 1 ON7
| Ne PVDD 5% g~ 5 5" || TOUT L+ ERia VOR1%0402 OUT L+ R 2 I
‘ iy e 53 g 53 53 | OUT R+ __ER U OR1%0402 OUT R+ R 3 |
CP+_AMP 9 & AGND AGND 3 AGND & AGND | TouT R ER '0R1%60402 OUT R# R 4 |
| A cp+ I 8 g g AR
o AGND i S S ! |
! 3440 EC_MUTE#)——— T c8 s h h P
z | #, PGND |
I €2.2u6.3X0402 e AGND h ol xo| xa] X9 9 !
I CP- AMP 111 cp. [ QT QRT 28T g8 =
| | 3 < 3 3 GND |
| AGND vss |12 VSS AMP  Cl40 ,C1u26X0402 ! s s s s |
! o T AGND ‘ : g g g g BHLX4#S-1.25PITCH_WHITE |
| | g g g § = N32-1040AV0-HO6
%28 INR_H | g X |
| HP R 13 | | ~ ~ ~ N GND
| —2fwnn 2 - b J
| g Hp_L H8—x [ e et i
I z !
I = v
I -
: AP REOSTOBITRG, TQFNZ ! #??SF MICRO-STARINT'L CO.LTD.
\ 171-020510C-A30 ! ite . .
! Audio CODEC/Audio AMP
| : i Document Number
AGND
I
R | MS-16H3
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[ e
[ = [ [ |
To 16H3A(Audio CONN/USB3.0) scw 1 EMI "I CPU FAN ‘
| 1 I, M D EC24 41X C0.1u50X70402 n +5VRUN |
| — 4 [ b |
| CON2 1, MCINL EC25 X CO.1u50X70402 : ‘ 30mil vas ‘
| |
| og || MCINR EC26 ;X C0.1u50X70402 ) GND. || -S04y CLu25X0402 1 [ e onD |2 |
| = JE9d [ [ |
‘ || ERONT 9D EC27 4 X C0.1u50X70402 : ! 2|y oD 2 |
| | | |
VCCFAN1 3 6
: : FRONT OUTL EC28 /X C0.1u50X70402 : I vouTt L :
1r | 9 [
| 3436 USB_ENABLE 60 lsg 1 | CRONT OUTR oz X CoLu50XT0M02 1 a0 FANI PwMo DYREBA20KR1%G402 R284 , \ 10KR160402 VSET oD L5 !
| 3439 EC_MUTEH# 58 57 USB3_RX2_N 28 | ; - | APL5606KI-TRL SOP8
39 SPDIFO 56 55 USB3_RX2_P 28 P APL5606KI-TRL_SOPS !
! 54 53 - = ! BACK SPK L EC22 X_C0.1u50X70402 | | C434 = C425 2 0560602 A30 !
| ! ! &3 = = |
52 51 USB3 TX2 N 28 1 | C1u25X0603 C1u25X0
| 50 o /@ =] o 49 2 ST a8 I BACK_SPK R EC23 /X C0.1u50X70402 I I
! 4| e =M@ 47 - ! v b = = I
! 46 e =@ 45 USB PIP 28 ! [ GND GND |
! 44 o (8 =im 43 USB_PIN 28 ! ol !
! 42 d|B B|@D 41 - | ND | 1 |
| 40 dg =|m 39 USB3 RX1 N 28 | EC_MUTE# EC17 _ 4,X C0.1u50X70402 n |
! ¢——381 & &@m 37 2 USB3_RX1_P 28 ! b I
I 36 g =||m 35 - . n +3VRUN ‘
| avsUS 24 dlz =lE 22 USB3_TXIN 28 || SPDIFO EC19 X CO.1u50X70402 n ‘
| 32 == E g ma] 1 USB3_TX1_P 28 [ [ |
w301 o SR TR | | |
: 2| odig =k 7 Uss PoP 28 ‘ : USB_ENABLE EC16 X C0.1u50X70402 | : R271 :
| i}
| oD || -C128yCOTUSIRT00Z ) 26 E g g g 25 é USEPON 28 v : ! 10KR1%0402 |
| L | E— | |
22 dile =k 21 ! = —
! +5VSUS I I S>CPUFAN_FB 34 |
| 39 BACK_SPK_L 20 o8 =@ 19 P GND _ : . |
| 39 BACK_SPK_R 18 o g E = HI T il - 30mil ‘
| | !
14 13 C664 C0.1u50X70402 | VCCFAN1 I
‘ 39 MICID {K— 4l e @m 3_—||—|||-GN|: 1 EMI " |
‘ 39 MICIN_L g 12 @ =)@ < = ! ED6 LED_ACPI# [ !
‘ 39 MICIN R g o =|mo > O+5VSUS | 1 GND| X_ESD-SFI0402-050E101NP b !
| 39 FRONT_ID {L—! 8 == g g o z - L = n c402 I
I 33;’ ,fgg,&‘}gﬁ% ; 4 E B B g 3 » I : GND | ED2 LED CHARGE# Y C10u6.3X5-HF] |
: - 2 dleg =k 1 1 o672 4, CO1uS0x70402 [lNo : ! X_ESD-SFI0402-050E101NP : ‘ |
|
‘ o GND: ||| ER2 LED_BATLOW# I : = = = |
| L BTB60PM_BLACK = P X_ESD-SFI0402-050ET0INP n GND GND GND ‘
AGND GND ! | CON3
| |
| N5C-60M0130-A81 L GND. | EDZ LED WLAN# | : BH1X3#S-1.25PITCH_WHITE :
| X_ESD-SFI0402-050E101NP
et )| = X N32-1030AP0-H06 |
"’”””””””””””’7\GND.Il ED10 LED _BLUETOOTH# ‘: :
| X_ESD-SFI0402-050E10INP | | _ _ _ oo
S3 Breath To 16H3B(LED Board) ' . |
. | 1 onp| ED11 LED_CAP# ‘
S0 No active L X_ESD-SFI0402-050E T0INP !
|
| |
ED12 LED NUM#
|
Q21 : ‘ GND"' X_ESD-SFI0402-050E101NP :
UMA_ON_ACPI
3 LED_ACPIK 3 25 ﬂ = ! : GND-I| ED13 LED_HDD# :
| - X
3 UMA_ONA G1 -;_E— D1 b m X_ESD-SFI0402-050E10INP !
T T
NN-ZN7002DW-7-F_SOT363-6-RH 1 j
= I
Same Side || To 16H3C (Power Board) 1
ame oide o +5VSUS :
LED_ACPI# R515 X_OR1960402 UMA ON_ACPI o . . T
| E' D +3VALW Diff Side FPCL ‘
FPC4 8 !
[
! I I FPC16P-B-0.5PITCH_WHITE I Co50 X COLUBOXTO402 :
! +BVALWO 2 [ GND:| l— ik = &
! 34 LED_CHARGE# ) 3 | ?gégl%oeos | 5 !
| TSVRUNG 4 . 34 DGPU_ON# Y>—gr—ong 4 !
! 34 LED_BATLOW# ) 5 I 3 !
| +5VSUSC 6 I 2 !
| 34 LED_WLAN# ; I 34 PWR_swW# <K 1 :
|
[
I 34 LEDiBLUETOOTH#>>—12— L z I
|
: 3 LED.CAPH ¥ 11 1 ESD-SFI0402-050E101NP c249 FPC6P-B-1PITCH_WHITE ‘
LED HDD - 12 1 C0.1u50X70402
[ e o ow N5SA-06F0320-A81 !
| Q22 34 LED_NUM# ) m D — |
: - D2 LED_HDD# 15 I GND GND :
16 [
| HLJ |
| 22 LEDHDD# ) G1 -;_E D1 RS14 100KRO402_, 3yRUN : T T e ..~
| -
- - I
| = NN-2N7002DW-7-F_SOT363-6-RH % N5A-16F0130-H06 ‘ g # AY MICRO-STAR INT'L CO.,LTD.
| GND o= [ [Ttie
N |
! GND | CPU FAN/BTB CONN
e it it et e - EZE Document Number rev
MS-16H3 0B
-
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e LAN(CI218L]

» PCH_GPIO_27 27,44

o
:
3

C562
16V/4
C569

ca87

CLUl6X-HF (3
i
&

—a—
I—A—

Baurxzr

m
1

€480
C10u6.3X50805

c483

C547
0.1ufX7R16V/4

C10u6.3X50805

—A—t

+33V_LAN
R37L
10KR0402 a7
23 PCIECLKRQ6# <K R ST A8 CLK REQ N MDI_PLUS[0]
26 LAN_RST# D oRo. PE_RST_N MDI_MINUS[O]
23 CLK_PCIE_LAN ; 441 pE_cLip MDI_PLUSI1]
23 CLK_PCIE_LAN# PE_CLKN MDI_MINUS[1]
28 PCIE_GLAN_RXP éé gggg i giﬁ&;gi%ﬁ gég: (é gg PETp 3] E MDI_PLUS[2]
28 PCIE_GLAN_RXN {2 PETn — S| ol iusiel
O
28 PCIE_GLAN_TXP ; 3; PERp e MDI_PLUSI[3]
28 PCIE_GLAN_TXN PERN MDI_MINUS[3]
24 SMLO_CLK ) 28 SMB_CLK 1% RSVD1_VCC3P3
24 sMLO_DATA & 311 SMB_DATA )
| pcie wake#*3VSYS R367 Y7KROA0) m VDD3P3_IN
R350 X_10KR0402 2 s
+3.3V_LANO—] LANWAKE_N VDD3P3_OUT
27 LAN_ DISABLES | o361 0R0402 [AN DISABLE R ¥ LANWAKENe o O -
R354 X_10KR0402 2 A
VDD3.3
— LEDO VDD33
LED1 VDD3.3
LED2 a
™2
+3.3V_LAN TP_LAN JTDI
20140321 vflfe,fo,"gw CRB 3 5 TAN ITB0 JKG’IE‘ CTRL_OPO
‘“ [e= R346 'X_T0KRO402TP_LAN _JTMS jT AngMg [0} VDDIPO
! camsn 1 R350 ‘X LOKR0402TP_LAN JTCK AT E \bp1eo
—t oR R g VDD1PO
! = ! Y6 XTALO, XTALO_OUT xggigg
: | 5 25MHZ20p_S XTALT XTALLIN VDD1PO
| VDD1PO
! NPO ! VDD1PO
| cest L K/4 TEST ENABLE LAN TEST_EN VOD1PO
| |
Cc27ps0N
RBIAS
o | 3.01KR1%0402 RBIAS LAN SR EN
VSS_EPAD
N BOG-218LMOC-I06 "
e
PCIE_WAKE1# R83 X_OR1%0402 Y PCIE_WAKE# 25,36,44,64 | Note that the PHY SMBus address is 0xC8
| and default MAC SMBus address is OxEO.
PCIE WAKE1# __ R421 , OR1%0402 |

u3
GND‘}H Ca45 HCD.]USU)GOAOZ M MCTL 2;
R T w23
GND‘}H Caa1 ) CO1US0X70402 ;\/ADD‘?E n Xt o

—le# 5 |
MDI2+ V\y/\ln);Zg 19
GND. ||| _C442 1§ C0.1u50X70402 V DAC -8
i " T AN v
MDI1+ MX3+ 6
GND. ||| €443 C0.1u50X70402 V DAC 10 Mx3- (8
R v MDIO# MCT4 3
woior o | e [z
GSTS009-VLF

|-
Is}

[

19

TN

J
L

z
3
F
8
3
3
s
8
o
..
62 T B3
g b4
£ I g
|
D.I d\
<! !
LAN_GND
“
o
i}
=
4
—
4 |=F
q |=B
q |=B
d
g =
J
CNL
g LaNRMs
£ RJ45_D8_P2_03MM
LAN_GND
N55-08F0691-AF2

2KV

Ca61
C1000p2KX1206

LAN_GND

+3.3V _LAN

( mA)
+3VSUS +3VSUSs
C788
C0.01u50X0402
R396 1k
it
47K/4
R387
47K/4
1 4.G Q17

P-PO6PO3LCG_SOT89-3-RH

C5¢

+33V_LAN

94
X_0.1ufX7R16V/4
; SOT23-3-RH

2014.03.02

Defensive Ziesign

for LAN discharge

c89 m C0.1u50X70402

C90 1.C0.1u50X70402

,,,,,,,,,,,,,,,,, o
|
EMI |
TRDO: CIL__1X G “;LAMGND :
TRDO# n I
0f_C2__ X C \}‘ AN_GND |
|
TRDL: CI7__ X C \“ LAN_GND |
TRD1# ‘ L !
Cl8 X C ‘}; ANGND |
|
TRD2: CI3__ X C “;LAMGND |
TRD2¢ Cl4_ X C ‘“ LAN_GND |
|
TRD3: CI5__ 41X C “;LAMGND :
TRD3# L

3 Cl6_ X C ‘“ ANGND |
|

V DAC_CHO0 ;X Clu25X0402 |||, gnD
1 i |
|

,,,,,,,,,,,,,,, 5

y
1

| C82 ) C0.1u50X70402
| €86 C0.1u50X70402

CBL 4} CO.150X70402

| JINC8 " X_93519

mmsi

MICRO-STAR INT'L CO.,LTD.

itle

Document Number

INTEL Clarkville LAN (1218LM




HDD (With Repeater)
+3VRUN:80mA
+3VRUN
o
SATALEQ2 S 7‘
| SATALEQ1 : :
|
GND'||| SATAIDEW1 I BTB Connecter :
|
| |
4 98 9 9 4§ 9 } 1
| |
[a] Q N [a) b= - !
T ¢ & & g E i Ccons :
C174,, C0.01u50X0402 SATA4TXP C R SATA4TXP
22 SATAATXP) 1t 4 1 rRx1pP Tx1p [H5 : 18 |
| |
22 saTAaTxN—CATTy COCLUS0X0H2 SATAZTXN C 2 RXIN XN 4 FSATALIE | R_SATA4TXP __ CI73 ,, CO.01US0X0402 SATAATXP CC 8 :
: R_SATA4TXN C176 Ei CO:01u50X0402 SATA4TXN _CC 12 :
GND"”_L GND GND _u—“"GND | R SATA4RXN _ C184 4  CO.01uS0X0402 SATA4RXN CC o !
| R_SATA4RXP C187 ;I C0.01u50X0402 SATA4RXP_CC 9 !
22 SATA4RXN << ClBGH C0.01u50X0402 SATA4RXN _C 4| 1yon RX2N 12 R_SATA4RXN | i 8 :
| +5VRUN Z !
22 SATA4RXP ((——C188) CO.01US0X0402 SATA4RXP C 51 1yop Ry2p |1 R SATA4RXP : (l) . . Over 1A 45 - :
g o~ — Q ! i J J 3 |
i} z a i o ! 2 |
a w o o > ! 1 |
o ~ o o = uB2 ! s !
~ SN75LVCP601RTJR_QFN20 ! C189 C764 C767 15 |
+3VRUN | C47u6.3X1206 | CO0.1u50X70402 | CO.1u50X70402 & |
7 , , 198-756010C-T07 ‘ :
: FPC14P-B-0.5PITCH_WHITE |
ppe— pre— — |
J l l o HDD GEN3 Repeater : GRD 6D 6D = N5A-14F0110-A81 |
cB3 cB2 cB8 z & a | GND I
C1u25X0402 C0.1u50X70402 | C0.01u50X0402 [a) = [a) | !
[ [ g | |
— — — < <] < | !
= = = %] (%] n |
GND GND GND e
SATALEQ1 R550 X_10KR1%0402 O+3VRUN SATAIDE1 O TPJINC20 SATAIDEW1 R549, 0R1%0402 “|-GND
TI SN75LVC P601 RTJ R HW Setti ng SATAIEQ2 R551 X_10KR1%0402 O+3VRUN SATAIDE2 o TPJINC21 SATAIDEW?2 R181, 0R1%0402 “|-GND
CH1/CH2De-Emphasis CH1/CH2Equalization
DE1/DE2 EQ1/EQ2
dB (at 6Gbps) Q/EQ dB (at 6Gbps)
NC (defaulf) —4 NC (default) 0
0 0 0 7
1 -2 1 14
DEW1/DEW?2 Device Function — DE Width for CH1/CH2
0 De-emphasis pulse duration, short (recommended setting when link operates at SATA _
1.5/3/6 Gbps) J77SF7 MICRO-STAR INT'L CO.,LTD.
[Title
1 (default) De-emphasis pulse duration, long (recommended setting when link operates at SATA HDD With Repeater
1.5/3 GbpS SPEEd only) ize Document Number Rev
MS-16H3 0B
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SSD/ DGPU FAN

2014.03.31 Change to X6S : : !
i1 45VRUN +3VRUN . |
DGPU FAN rm————- 30mil ™5 | | MECL ¥ viEct Mec2} MEC2 +3VRUN:1A |
| |
| u23 | +3VRUN R186 100KR0402 SSD1 CFG 3 1 2 |
! ' | o—1E v CONFIG-3 3v3-2
GND-Il%MMOZ RH 1 Fsm# GND B ‘ : 34 GND-3 3va-4 |4 T !
| I R B | »—54 GND-5 FULL_CARD_POWER_OFF#fj-8—x I
I VIN GND ! »—I{ UsB_D+ W_DISABLE# J-i—x 253 I
. ! [ *—24UsB D- GPIO_GIDAS/DSSH [-0—x 0 Lu50X70402 |
vouTt GND I | R [ BEE - |
| | |
34 FAN1_PWM1)) VSET GND [ | | E M 2 SLOT B r:'| = |
P I R APL5606KI-TRL_SOP8 | | © . o GND |
| R189 100KR0402 SSD1 CFG 0 21
+3VRUN | = cacs 4 cis 122-0560602-A30 | ! +3VRUNO—REE CONFIG-0 GPIO-5 20— :
I Clu25X-HF C1u25X-I-’F | ‘ o GPIO-11 GPIO-6 <
| *<—254 DPR GPIO-7 f24—x +3VRUN |
| I | GND-27 GPIO-10 28— |
R281 L= = | I | »—224 PERN1/USB3.0_RX- GPI0-8 28— |
10KR1%0402 " GND GND | | | 53 | PERPL/USB3.0_RX+ UIM-RESET =) —x R541 |
L | I | GND-33 UIM-CLK 10KR1%0402 |
GPUFAN FB ‘ | 351 PETN1/USB3.0_TX- UIM-DATA 34—
> GPUFAN_FB 34 -~ _ | ! *—3L4 PETP1/USB3.0_TX+ UIM-PWR 38— !
. 3 GND-39 DEVSLP I
30mil 2014.03.31 Change to X7R | p2 SATALRX %" gg.glusgxxgg SATAIRXP C 41 8 5EENO/SATA-B+ GPIo.0 42— |
I RXpz  SATAIRXNG—CTIL{jC0.01uS0X0402 SATAIRXN C 434 PERPO/SATAB- GPIO-1 42— |
VCCFAN2 CcoN4 ! [ SATALTX C772_,;  CO.01u50X0402 SATALTXN C 2 Sg%‘é?s ATAA gg:gg JE_XJA_X |
BH1X3#S-1.25PITCH_WHITE ! X C773 |3 C0.01u50X0402 SATAITXP C 49 - |
| 22 SATALTX ; 1 | PETPO/SATA-A+ GPI0-4 48— |
- ‘ N32-1030AP0-H06 ‘ ‘ GND-51 PERST# |-30—X !
| ca17 | »—531 REFCLKN CLKREQ# f-92—x
‘ Ca7u6.36! ‘ *—354 REFCLKP PEWAKE# 24— [
fU8S%0, I I 514 GND-57 NC-56 35— |
! | I | *—39 ANTCTLO NC-58 J-28—x |
I == = = | | 8L ANTCTLL COEX3 80— |
[ 9 9 | | »—83 ANTCTL2 coEx2 f2—x
| GND e GND ‘ | »—B5 ANTCTL3 COEX1 84— +IVRUN !
——————— ‘ | SSD1 PEDET <S4 ResETH SIM_DETECT 38—
77777777 DT - ! TPINC25 O—== 9 PEDET_OC-PCIE/GND-SATA sscik 88— I
2014.03.31 Change to X6S ‘ 3 gmg% g&g;g :
| TPINC24 (O—SSDL USBS.OND 51 USB3.0IND/GND-OTHER 3va-74 |74 |
|
76 C758 C755 |
 mSATA SSD 2 | SOLDERPEG2 SOLDER-PEGL C0.1u50X70402 | C22u6.3X06031
| . . SLOT-NGFFCARD67P_BLACK |
| - - - = = = |
' (Top/Right Side) N15-0670170-L41 |
| |
77777777777777777777777777777777777777777777777777777777777777777777777777 4
CNg | | 40 NC Mo Connect
MECL ¥ \viect MEC2§ MEC2 +3VRUN +3VRUN:1A | I i
SATA-B+/PERNO Host receiver differential signal pair
+3VRUNO—RI188 . . 100KR0402 _SSD2 CFG 3  conries ez ! . 41 / gnal p
GND-3 3va-4
»—54 GND-5 FULL_CARD_POWER_OFF#f-8—x I ] 42 NC No Connect |
*—I{ UsB_D+ W_DISABLE# f-i—x crs7 [ ]
i e GPIO_SIDAS/DSSH [0 €0.1u50X70402 | 43 SATA-B-/PERRD Hast receiver differential signal pair
|
|
: M.2SLOTB 1§ - | | “ Ne Mo Connect
® . ol |
+3VRUNO—RIB7 100KR0402 __ SSD2_CFG 0 21X oo GPios |20 | a5 GND Ground
»—234 Gpio-11 GPI0-6 |F22—X I
=l SE e | s e No onnec
%294 PERN1/USB3.0_RX- GPIO-8 28X | - e
3L PERP1/USB3.0_RX+ UIM-RESET 30— R539 | a7 SATA-A-/PETRO Host Transmitter differential signal pair
GND-33 UIM-CLK 32— TOKR1%0402 |
351 PETN1/USB3.0_TX- UIM-DATA 34— T NC No Connect
3L PETP1/USB3.0_TX+ UIM-PWR f-38—x I ]
SATAORXP(C—_CTT4 1 CO.01US0X0402 SATAORXP C Sjeness PEVSLE a0 . ! TR T
—co. PERNO/SATA-B+ GPIO-0 ! SATA-A+/PETpO Host transmitter differential signal pair
SATAORX,5§§ " Cr75_Jf C001u50X0402 SATAORXN C 7Y HEttrie e T ! ‘_ 49 /PETP anal p
SATAOTXNYS_C768 11 C0.01U50X0402 SATAOTXN C 47 | CNP-4° GPIO-2 ¢ I ! T
%;E: C0.01u50X0402_SATAOTXP C 49 | PETNO/SATA-A- cerio-s [
SATAOTX 5 1 | PETPO/SATA-A+ GPIO-4 f-48—x ‘
GND-51 PERST# |20—x
531 REFCLKN CLKREQ# f-92—x I
*—B54 REFCLKP PEWAKE# [-24—x I
GND-57 NC-56 f-36—x |
59 ANTCTLO NC-58 J-28—x |
8Ly ANTCTLL COEX3 f8—x |
»—B34 AnTCTL2 COEX2 [-82—x +3VRUN ‘
»—B854 ANTCTLS COEx1 84— |
SSD2 PEDET <S4 ResETH SIM_DETECT 88—
TPINC23 O—= 9 PEDET_OC-PCIE/GND-SATA SSCLK f-88—x I
L eND71 3V3-70 0 I
GND-73 3V3-72 b J_ J_ |
TPINCZ2 (O—S5D2 USBS.OND 54 USB3.0IND/GND-OTHER 3V3-74 |
So 2 J72Si  MICRO-STARINT'L CO.LTD
C0.1u50X70402 | C22u6.3X0603! - L .L,LTD.
mSATA SSD 1 SOLDER-PEG2 SOLDER-PEG1 | _ 1 4 ’
. SLOT-NGFFCARDG7P_BLACK I [ritle
(Top/Left Side) N15-0670170-L41 oo oo oo ! SSD/ DGPU FAN
: ize Document Number rev
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MEC1

. somil +3VWLAN | | Pin5 Pin 4 3.3V
| .
avwian  oRE7S 100KR0402 3 ) 3 N ED1
2 Uss Piop 0B B g veez | g ﬁogule Key !n g Modu’fe Key
28 USB_PION §8 USB_D- = LED#1 ¥ con cos | _1]1 Mogule &ey F!n 1% Mogule %ey
e N _j;g ] Cononoae T ciosacsre | 1B Moauis ke Pin14  Module Key
i e el = - ! 8 Ve Binie  oRp”
Bt i | a1 N ERg Nk
-1 X 1
| i e | 7 lowery  En Newsero
+ ¥ n jodule Ke! n lodule Ke!
ST nes ‘ Pin29  Moduls Koy pinZe  Moguls ksy
Rs J Pin 31 Module Key Pin30 Module Key
X 10KR1%0402 e Pin33 GND Pin32 NIC
2l ou0s oo Pin35 PERPO Pin34 NIC
28 PCIE_TXPS SLOT c ) )
TX % pGemeosior A peed s I < pma e e Pin37 PERNO Pin36 NIC
-2 SVD-; M.2_WLAN_CL _DATA R 2 " " :
Rx 28 P RS sioT 2] Bereo RevD3 e o 1 NN GoCR 28 Pin39 GND Pin38  Clink Reset (I 3.3V)
28 POIEFSSLOT a5 G 0 s 2014.2.7 Add Pin41  PETPO Pindo  NIC
23 CLK_MINI_PCIE3 A7 REFCLKPO COEX1 56t }Mﬂmw . .
23 CLK_MINI_PCIE3# 491 RercLKNO SUSCLK(32KHz) Pin43  PETNO Pin42 N/IC
WLAN RSTH 2
CHCLKREQH WLAN INC 3 Clereoon W_DISABLER? %m,mfm 5 Pin45  GND Pin4a  NIC
28 MIMI_PCIE3_REQ1# ’ PEWAKEO# W_DISABLE#1 [se WLAN_PWRON 34 Pin 47 REFcLKPO Pin 46 NIC
oNDT 2. DATA
pra it PRt % Pin49  REFCLKNO Pin4s  NIC
- . RSVD7 e LAY GND Pin50  NIC (SUSCLK (32kHz) for DSX)
X_OR1% OR1%040 sl S Revbts 40Mil CLKREQO Bing2 PERSTOR o "
- n
Alrever vees GRp pinzd  RLAN NSRS Ly
s 4 S i erg N
o 1
v 9] W o 6 c93 c9% GND Pin62 N/
2536,41,64 PCIE_WAKE# C0.1u50X70402 | C10UB.3X5-HF / Pin 64 ever
27,41 PCH_GPIO_27 1 SLOT-NGFFCARDG7P_BLACK l l NIS Pin 26 ﬁ?
= ) = = = i
GND SLOT_NGFF67 E GND GND GND ﬁ D F:R 98 mg
N15-0670011-L41 g g, 3 IP’:R ;% ggv
o - T T T TTToTmTmTTTTT T
I CAMERA L _____________ -
| |
| .
| ELS oo | , Click Pad +3VRUN :
| 28 USBPIINGY P ‘ I cas Same Side |
I 2 usepup FPC3 | M n
! R cMeT ﬁ 20Mil : | i 4 EPCE :
! For two vender on 1.0 | | e —sfo | ! o S — |
| or two vender on 1. TSVRUN — 5 g | | 10KR1%0402 10KR1%0402 1 |
| 34 CAMERA ON# Py » 9 ! ! |
| J + o L, ER4 . OR1%0402 TP_DATA R
0 ! 34 TP_DATA] 4
I onp|-ESHLjpcammsonoios 5 P o cow 2o ‘ o AR AV e : :
| EMT 39 PDM_CLK_CONN o | | +3VRUN ‘
! EMI Max (33pF+33ohm) _L | ! =+ eca = ecas £ces — |
| = | | X_C10p50N0402 | X_C10pSON0402 lx_co 1u50X70402 FPCEP-B-1PITCH_WHITE |
| GND il | = L — N5A-06F0320-A81
ED3 PDM_CLK_CONN EC44,; C33p50N0402 GND | = =
| enoi| 'X_ESD-SFI0402-050E100NP L [rene | | GND GND !
! ED2 PDM_DATA CONN | _EC43 C33p50N0402 Moo oot | ST TS T T TS T T T T T T T T T T T T T T T T T TS T T T T e e e e e !
| onor| o Btz | N32-1080730-H06 | o o
| GND“‘}LL*_% ! PWR_SRC +3VWLAN +3VRUN
| X_ESD-SFI0402-050E100NP | PWR(SSRC _S +3VSUs
| v E5 Use piip R Close Connector e (S R R, SR
| F’ X_ESD-SFI0402-050E100NP +aVRUN 0-C460_ CO.1u50X70402 :““GND | orizs
77777777777777777777777 - 100KR0402

S6KR1960402

3V SPI SW,
58§
Lpall 95 2
N-2N7002K1DW-H_SOT363-6-HF ln. o 5
T T T 5=
| 25 SLP_WLAN#  D>—t SLPM_INY3
| l PC:
| PR134
Lo ! 100KR0402
2013.3.2 MPOWER

2014.2.11 for EC ON/OFF,
from EC OD control.

If Non-AMT, R267 stuff.This block no-stuff
If AMT, This block stuff, R267 no-stuff

non AMT 2013.3.2
MPOWER

mmsi

MICRO-STAR INT'L CO.,LTD.

MS-

6H

WLAN /CameralClickPad/FP

"Document Number

3
02014




2A in 2013.3.2 +V1.05M 2A in 2013.3.2

PR140 9 T |
r23, | x_orosos
|

56KR1%60402

PRS51
56KR1%60402

MPOWER
+3.3V_SPI WPOWER +V1.05M
PWR SRC  PWR_SRC +3vsus 433V T T T T T o PWR_SRC  PWR_SRC GOANM L osm +1_05VRUN
T I" x_orosos | +3VRUN
7777777 Ral4 | RS56 |- _
1 0R0805
PR141 | ! PR116 -
100KR0402 R426, I 100KR0402
|

3V_SPI_SW, V1.05M_SWITC

non AMT 2013.3.2

Fl?ﬁgon AVT 2013.3.2

x N 2 x
- 35 MPOWER 5 s MPOWER
PQ54. oa £2¢8 =8 PQ22 2 ¥
N-2N7002K1DW-H_SOT363-6-HF 28 E N-2N7002K1DW-H_SOT363-6-HF 8 &
777777777 2 o ______ I3 ca73
| | = 5= | 1 g C100u6.3S0-HF-1
| 2534 SLP_M# D>t SLPM INY2 | 2534 SLewE D>t SLPM_INy
| | l PC143 \_5_‘ | |
| | PR143 C0.1u50X |
100KR0402 ! 100KR0402

PQ52
N-2N7002W_§DT323-3-RH

=

1|
N
o
=
w
w
N
=
)
Q
=
m
o)

SEsE¥T PCH

2013.3.2 for AMT

AMT PWRGD

r
|
|
|
|
|

T
|
|
+3vsus |
: +3vsUS ]
)
PR146 |
100KR(402
| ! = cr20 ce78
_ | C0.1u25X50402-HF U €0.125X50402-HF
. . 74HC1GOBGW_TSSOPS-HE
50 +1_05VM_PWRGD > . ) PRGD AND A
+3.3V_LAN PWRGD P DPPM_MPWROK 25
J +3vsUS
74HC1GOBGW_TSSOPS-HF
SLPM NV g
PQ57 = C704 =
N-2n7002w_§bTa23-3-RH C0.1u25X50402-HF
[T ] U40A
= a3 sPI ‘ T8 33V SPI PWRGD_AND
L :
cdes NCTWZ17P6X_NL_SC70-6-RH
4 1u25R50402-HF

+3.3V_LAN_PWRGD +1_O05VRUN_PWRGD, AMT used

+3VSUS +3VSUS
+1_05VRUN

& nodify  +3VSUS
)

R28
X_33K/a/1

R503
‘ +3.3V_LAN_PWRGD

+3.3V_LAN 0—] ‘ =y 4 l S>+1_05VRUN_PWRGD 34

c67
X_0.1ufX7R16V/4

=-C703 NC7WZ17P6X_NL_SC70-6-RH
C0.1u25X50402-HF

|

|

|

|

|

|

|

F cr02 |
[LKR1%60402 C0.1u25X50402-HF |
|

|

|

|

|

|

|

R31 ce8 =
X_C0.47u16X-RH T C64
X_301K/4f1 C100P50N

JTTSF MICRO-STARINT'L CO.,LTD.

NN-CMKT3904_SOT363-6-RH
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TBT Power 5V Boost 12V 1A

D 1.04-47A7560-M2p b
CHOKE9 CH-4.7u1pA40mS D4
. . . 1 2 A c o . o
+5VSUSO P T <1 O+12VSUS
PC88 S-FM540-B-H-HF
§ § C153
S S C0.1u25X5040HE Co4
x | % R - c154
=4=8 = 1 g | g S €0.1u25X50402-HF
GNDSGNDS  GND C1%5 g | 9 g ||
© o C1{50Y0805-RH e ey
=S=S =S =
= GNDSGNDS GNDS  GND
R156 R150 GND | ddd 163 o O 3]
34,48 SUS_ON X_O0R0402 100KR1%60402 u18 z
= - c157 % X_C2
s === w IS] C18p50N0402
»Ho VDD T g
R155 2 | en & 2
34,4850 RUN_ON X_OR040g oo 8 B
c RA456 - F8 2 fRi61 c
65 PA_HV_EN S 0R0402 a a o a o 12.1KR1%0402
s 555 . 8 5
g & & & Zcowp [ o =
c161 MP3426DL-LF-Z |QFN14-HEND
c1 gass R160 n 999 9 9
:: ('8 oN o g
I o S N
5 g g =) R15 C159
=3 o
g S 5 3 o C100p50X0402-HF
18 1 X & L 3
=% = ¥ =3 = cied ]
GNDZ GNDy P GND§ GND S 2
@ ~ © S g
S S 4
o O o
wn
O & —
2 -
S GND
O
B B
A A
272S7 MICRO-STARINT'L CO.,LTD.
ITitle
Thunderbolt Power
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Battery Select/Charger

Battery Select o e

PL1 /) 80L6A-30_0805
v

N32-1100480-A81

SDC_IN+
PQ19 PQ18
PWRCONN1 DC_IN . PL2 /) 80L6A-30 0805 . . +DC_IN 1 1 . .
VeATAr v 2 — °
MECL 8 EC2 = pcar = " L PRAG
MECL  SYS_CTL PR44 C0.1u50X70402 | C220p50N0402 X_C2200p50X7040% = PC136 PRAY 240KR1%0402 & PC48 PC60 PC53
scL 2.2R1206 HIh C0.47u25X70808 240KR1%0402 P-AOAATAL_SOIC8 P-AO4413_S0IC8 C0.01uS0X0402 | C0.1uS0X70402 | C10u25X0805
oo D03-0444703-A68 D03-0441303-A68
SDA Width Same RGND GND
MEC2 . +VALW PRI14 GND GND GND
MEC2  BAT_IN# 240KR1%0402
PC52 PRS0
GND C2.2u25X71206 PQ44 178KR1%0402 PR119
BHIX6#S_BLACK P-DTAL14EKA_SOT23 100KR1%0402
GND GND 3 : |
23101 |
3 AC_CTL PQ4s PQ4L BATTERY Connector +VBATA ‘
N-2N7002_SOT23-3-RH NN-2N7002DW- F_SOTZSS-G-RI—{ |
PCN1 |
PR123 | |
100KR0402 4 | GND. 1” PCB3 _3,C0.150x70402 10| \gatacs ‘
28 L ! 21 yBATA+2 |
N N |
GND GND 8 MEC2 !
GNDGND | +3VALW VBATA®-1  MEC2 |
__BATTEN® 7|
AC_OK; | BATT_EN: svs_cTL |
: PRe7 33,34 BATCLK M <(—FPRE8 100R1%0402 BATCLK M R 6sc |
|
‘ 100KR0402 4. a7 <(—PRED I00R1%0402 BATDATAM R 5| 0 !
|- m = === 34 BAT_IN#K- 4 BAT_IN# |
3 |
BATCLK M R PC8a BAT_SEL MECL | <
C0.1u50X70402 oND2 MECL
BATDATA M R - |
= 1
GND GND-1 :
BHIXT0#S-2PITCH_BLACK |
|
|
|

|
|
|
|
|
= =
! X_C10p50N0402]
|
|
|
|

lel
Battery Charger
| P2, ES3BB3F !
PW% SRC bl |
SDC_IN+ |
3 0B change package ‘ PDL_,, ESEBIGE |
PRS3 5mR%251 . .
! |
| PQ50 |
4 I +vBATA |
PR54 PC64 z
430KR1%0402 it g : é——OPWR_SRC |
|
€0.1u50X7040p |
PC61 PCE2 PR135 DC_IN+ pacmmssoics | D03-0441303-A68 s
€0.1uS0X70402 €0.1U50X70402 10R1%0805 ! |
! |
! |
BQ24737_AGND BQ24737_AGND | PR137 |
i 1 | 470KR1%0402
=V S-RB551VM-30TE-17_SOD323-HF !
5 5 | — !
< < : GND !
ACDET_CHARGER I 0 VCC CHARGER | PC63_; C1u25X060: BQ24737_AGND |
,,,,,,,,,,, ACDET vee it Q24737 | DC/AC to PWR_SRC |
| 1 REGN PC71_y CLU25X040 = 4 | -
anyiAGNDQ | PRS8 _ , 100KR1%0402 jum riarer s, | - ___________ |
PRS6 = PCEs | WM A RS9 y o3
66.5KR1%0402 | CO.1u50X70402 L. 2 205KR19%0402 . S-RB751V-40_SOD323 L
INCL 1 o g DAT SMB INC Ny 17 PRS7 _,, 1R0402 | PC70  C0.047u25X0402 PQ27
3334 BATOATA M e gaz 6 P& SDA BTST i N-SM3316NSQAC-TRG L04-47A7560-M26
INC2_1 o g cik sueane o | 18 DH CHARGER +VBATA
4 3334 BATCLK M O>—\c=0a07 5P scL HIDRV l D03-0331600-ST8 CHOKES CH-4.7u10A40mS
BQ24737_AGND . BT LL CHARGER 1 (3> RE6 0.02R1%XTRA .
PHASE ¢ T w
34 Ac_ok# <K ‘ACOK LoDRv | LL chARcEl 4 PRI3 J J. J.
B 1 e ' X_2.2R0603 PC82 PC79 pc77
BM GND [reno ‘ C0.1U50X70402 |  C10U25X0805 C10u25X0805
PRSS PRE0
10KR1%0402 10KR1960402
w3 e b2 SRP pCi3
+3VALW cmpouT Ske N-SM3316NSQAC-TRG C470p50X70402 GND GRD
4 s 2 =
34 BAT BMH ((—PREL X_OR1%0402 CMPIN SRN PCT2 P74 <o D03-0331600-ST8
’ VY €0.1U50X70402 €0.1U50X70402
a A
ADP_ICC T PR64 OR1%0402 +VBATA R
34 ADP_IcC <& lout % Q24737 AGND
PC69 3
c > SRN PR63 OR1%0402
BQZAT3TRGRR_VQFN20
BQ24737_AGND =+ pc3 -
1 anes 93519 C0.1u50X70402 msi MICRO-STAR INT'L CO.,LTD.
134-247370C-T07 e
BQ24737_AGND GND  BQ24737_AGND Batte| t/C
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System Power

PWR_SRC
)
0B change PN
PWR SRC c1u25x7osos
K 34,46 SUS_ON ) PWR_SRC
Close to high side Mosfet = Close to high side Mosfet §
PR162 GND
100KR0402 SUSPWROK s o isowroK 34
= PC110 = PC102 = PC108 = PC109 = PC112 = PC111
C10u25X0805 | CO.1u50X70402 | C2200p50X70402 = [& 70402 | C10 C10

@
z
[S]

PR160 10KR1%040: 3VALW

OC P 1 3 A GND D03-0331600-ST8P031m . PQ30_“] GND

OCP 13A

=} o 4 - -
pC149 pUS 4 & 9 pC150 D03-0331600-ST8 MAX 1OA
M Ax 10 A €0.1u50X s = z o €0.1u50X
1 PR163, . »2.2R0603 i alygs, @ @ > § vesT Mz i PR16S, ,2.2R0603 1
¢ +5VSUS
+3V SUS L04-47A7620-M26 N-SM3316NSQAC-TRG D2 10| prie bRVH1 |16 DHL N-SMB3T6NSQAC-TRG | 04-47A7620-M26
CHOKE12 CH-4.7u13A15.0mS CHOKE11 CH-4.7u13A15.0mS
+3VSUSO 1 % 2 kL2 8 sw2 swi (8L 1 2 O +5VSUS
Pl PCIS (GND TPS51225CRUKR_QFN20 N ||-BC8 PR
+ PO32 ><_§.2ﬁosos 1K Coaoopsox7onbs DL2 DL1 X_C2200p50X70402 X_55R0608  PQ33
PEC12 = PC100 4 DRVL2 DRVLL 4 = PC152 PEC13
C220u6.350 | C10u25X0805 CT0us5X0804] C22005.350
VB 4] yesy vor [H4 E
= , ® e 2 5vFB =
= N-SM33L7NSQAC-TRG GND o | GPAD 9 g x VBl GND N-SM3317NSQAC-TRG
GND D03-0331700-ST8 ¥ 8 & & 8 D03-0331700-ST8
qd 4 o d i
9
PRISS , . 6.8KR1960402
155 \B.8KR1%0402 | - -To07 | |
- Cs2 I32 51 2250c T07 PR159, .15KR1%0402 | p |
| PQ61 |
| P29 : ! RUND |
RUND 3.35V PR157 | RUND 4 | ‘
: e P Coas I 10KR1%60402 PR158 | % |
% I PR161 10KR1%60402 |
| 3VRUN | 100KR190402 ‘ +SVRUN |
I = |
‘ | GND = ! N-SMBI6NSQAC-TRG,
N-SM33I6NSQAC-TRG ey 0 Y o GND D03-0331600-ST§
I
, D03-0331600-ST8 +3 VR UN : ! +3VALWO——— j‘ [ S—CHCV/NYY j‘ : "'5 VRUN |
= | |
| | GND | 11l | L !
il ! ! cu 2;((:0603 TT Z??éxo !
| U J | u u |
CRIVALW T |
| GND GND |
o L ___ |
i -
| I
| I
| PWR_SRC |
I
: PWR_SRC |
I PR147 !
| 100KR0402 !
I PR154 I
‘ RUN_ON R 47KR1960402 I
| I
| : 3> RUND 20,37,49,50
| o I
| 9 !
| PQse C146 I
‘ IN-2N7002DW-7-F SOT363-61 HTOKRL960402 | 05, 1080X70402 |
| iy |
! = = !
| GND GND I
| 344650 RUN_ON ) :
! PR151 = PC144 ‘
I 100KR0402 | (C0.1u50X70402 ‘ —
! 1 | J77SF MICRO-STARINT'L CO.,LTD.
| = = I [Title
GND |
L. ; System Power
ize Document Number ev
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+1.35VDIMM & +0.675VRUN

+1.35VDIMM/+0.675VRUN

PWR_SRC

“H_#_‘A

=

|

“H_.HF_‘A
“H_#_‘A
“H_#_‘A

20,37,4850 RUND

PC104 PC103 PC107 PC106 PC105
C2200p50X70402  CO.1u50X C10u25X0805 | C10u25X0805 C10u25X0805
For Sequence
3 DIMMLON B R142 X_OR1%0402 GND GND GND GND N
2534 PM_SLP_Sa# y—f 143 OR1%0402
PM SLP S3# ___Ri44 . ORI%0402 -
PR72 45.3KR1%0402
TPS51216_AGND PR7L,_. ,100KR0402
34 +1_35VDIMM_PWRGD << 0w M OCP 15A
% b B T 4
pUS
MAX 2A TEEE MAX 13A
GND‘\H—-".”‘—'q 8§ e
o =
PR74, , OR0805 1 PR73 2.2R0402 _PC89 _, CO.1u50X N-SM4370NSKPC-TRG +1_35VDIMM
+0_675VRUN O VTTSNS vBST [HE—RE nA2:280402_TL ¢ -
D03-0437000-ST8 L04-68B7070-M26 8
2 14 __DH DDR
PCOL VLDOIN DRVH CHOKE10 CH-0.68u25A5.5m
-[ C10u6.3X5-HF |,y TPSS1216RUKRQFN20 . |13 LL DR 1 2 .
Al 4 12 . hF*cee—ngw_I
GND ||| VTTGND V5IN Ot5VSUS  GND “H 70p50X70402  22R0603 Q1L R 1
5 11__DL DDR 4 EC30 = PC148
VTTREF 2 DRVL C470u2.550 | C10u25X0805
-
PCO3 == z 8 =) L
C0.22u16X0402-HF] 21 w4 2 =] = PCo2
TAD 2 8§ C1u25X0402
> o T > 9 _l = =
d J od o = = N-SM4373NSKPC-TRG GND GND
TPS51216_AGND GND GNDD(3-0437300-ST8 e
PR76 GND
10KR1%0402
PC98 =
C0.1u50X70402
PC101 == PR77
C0.01u50X0402 29.4KR1%0402-HF
TPS51216_AGND 2
: +12VSUS I ! !
| . +0_675VRUN +1_5VRUN +3VRUN +5VRUN I : X 93510 I
| I
. Discharge i |
I = I
I PR138 PR136 PR139 PR144 PR145 | | TPS51216 AGND  GND |
| 22R0805 220R0805 220R0805 220R0805 220R0805 ‘ o | u
: I
| PWR_SRC !
G PQ51 PQ49 G PQ53 PQS55 PQ56 I
: N-BSS138_SOT23 N-BSS138_SOT23 N-BSS138_SOT23 N-BSS138_SOT23 A N-BSS138_SOT23 |
I
! I
I PR149 ‘
I 200KR0402 = = = = =
| GND GND GND GND GND :
! Check OK.
| PM_S3 CNTRL 20140307 add :
l ‘ :
| PR150, ,OR1%0402 PQS58 PR142
| 253464 PM_SLP_S3# 3, N-2N7002_SOT23-3-RH IMR1%60402 :
I
I
I
I
I
I
I
I
I
I
I

JIP72SFi MICRO-STAR INT'L CO.,LTD.

= [Title
e N ! +1.35VDIMM/+0.675VRUN
ize Document Number ev
MS-16H3 0B
- I - I - I = Date: Tuesday, May 20, 2014 gh&et 49 of 69




2 1
3/2 non AMT +1 O5VRUN/ +1 5VRUN Pu_sc
+1 _OSVRU N AMT PR131 and PR127 stuff Close to high side Mosfet
non-AMT PR130 and PR126 stuff ) OCP 13A
PQ26 = PC59 = PC56 = PC57 = PC58
20140302 modify ol C2200p50X70402 | CO.1u50X C10u25X0805 | C10u25X0805
a [
34 +1_05V_PWRGD (PRI X_0R0402 : % MAX 1OA
TPS51211DSCR =
PR131 0R0402 N
45 +1_05vM_PWRED  K—pyoe Toadtaaaza— PGOOD Vst | L0PRI28 . \,2.2R0402 PC139 4CO.1u50X N-SM3316NSQAC-TRG
GND | 1> 9 DH 1 05VRUN D03-0331600-ST8 +V1.05_LAN_M
| || ™RP DRVH CHOKE? CH-1.0u22A10mS
2541 SLP_LAN# SY-PRIGALIKRINO02 3 {en sw 8 LL 1 05VRUN A s 5 )
4 7 PQ23
T oy vee vein Orovsus ! L04-0107800-M26 l
PR126 . X_1KR1%60402 DL 1 05VRUN PR125
34,4648 RUN_ON >ﬁ—5&~— RF % DRVL [-& 5 PROB03 3 % = A—
C470u2.550
PC137 = !
20140302 modify X_C0.1u50X70402 i
PR117 = PC50 ci12 N-SM3317NSQAC-TRG
GﬁD 464KR1%0402 = _C1u25>(0603 C470p50X70402 GﬁD Do 3_0331 700'ST8 GED
NI — p—
GND
ow  132-5121100-T07 o
(9}
< RUND 20,37,48,4

0R0402

PR121 5.23KR1%0402

PC138
X_C0.1u50X

PR122
10KR1960402 (Adjust +1_05VRUN=1.079V)

3/2 NON VPRO

5VRUN

o MAX 2A

*SVSUS w>40mils
pus 9 [e]
&
S i bs PCBO ,C10u25X0805 [ienD
ving |2 +1_5VRUN
AR— i
34 +1_5VRUN_PWRGD <& POK W>80mils
vor |4 5 ;
34,46,48 RUN_ON Y—— 81 \EN
Vo2
PC78 PC76
Ay |2 PR62 2.61KR1%0402 | C22u6.3X50805-RHC22u6.3X50805-RH
[a]
z PC75 _,; CA7p50N0402
5] ik
GO9731FL]U_SOP8-RH = =
GND GND
PR65
3.01KR1%60402
N GND

JTT7SF MICRO-STARINT'L CO.,LTD.
+1 05VRUN /+1 5VRUN

Document Number rev

MS-16H3 - 08
Date: Tuesday, May 20, 2014 heet 50 of 69

5 I 4 | 3 | 1_L_y

1

[Title

Bize




DGPU POWER / UP1642PQAG

DGPU POWER NVVDD

CONFIG B
VBoot:0.9V
Vmin:0.6V / Vmax:1.2V

EDP-Peak 57A

0B Change to X7R/1206
1.0 Change to X5R/1206 high

EDP-MAX 49A s
EDP_COn 37A = PC7 = PC6 = PC8 = PC45
C10u25X1206 | C10u25X1206 C2200p50X7D40 €0.1u50X
1uF*1 X7R
+5VSUS
U7 PR38
PR37 10KR1%06Q3 VCC VGA - vee |21 Pvee VoA OR1%0402 6515
PC36 X R
PC35 oo s GND pe C4.7u10X0603 D03-8735000-T07 NVVDD
C1u25X70603 |_GND R Q14 " .|
oD PC131 ;X _Clu25X0402 Ton |2 PR102, ., 49.9KR1%0402 D03-8735000-T07 1 . OLO: 2237102 M226 . s 560UF *2
i ﬁ} HOKE H-0.22U68A0.875m
2014.03.13 Change net name PR110 OR19%60402 EN VGA 3 PQ15 4 6 NVVDD LX1 CORE
20 NWDDEN 3 EN UGATEL VGA PRA1 OR 5 7 W
PR107, . ,0R1%0402 UGATEL i
18 GPIO13_NVVDD_PSK 41 ps1 18 ¢
80071 |1 BOOSTL VGA_PRI0G, . 2.2R0603PC132 ,CO.150X 4 e
L33 Ve PR3, 10KR1%04Q2 16 | 600D d T 5 = peC1a - PEC10 == PECO
- PHASEL |24 PHASEL VGA PR111 CSDB7350Q5D X_C330u2S x sz C560u2§p" C560u2S0
PROS 10KR1960402 TALERT# VGA 2.2R0603
20 NVWDD_PWRGD <&- +3V3_NVO-—R2 anORRO0A08ALERTE VER 14 ) TALERTH LeAteL oo C133 5, C2200p50X7040; [L
VID_VGA LGATEL VGA —  CSD87350Q5D = = =
vib N GND GND GND
TSNS_VGA ATE2 VGA
PR109, . \OR1%0402 SHEYE TSNS ucaTe? (AI—C < PR 08
I 18 GPIO11_GPUVID > i
BooT2 [H8—B00STZ VoA LB e D03-8735000-T07 D03.8735000-T07 0B Change to X7R/1206
. 1u .. R
PWR_SRC
VREF_VGA 8| yrer PHASE? |19 PHASE2 VGA Q0 . SRS
PC123 PRA3 P 1960402 REFIN_VGA LGATE2 VGA
C0.1u50x70402 33 100KRT1960402 PRIOB REFIN LGATE2 4 I
REFADJ VGA 10 _FBRTN VGA 5 7 & Pcaz = PC46 = PC9 = PC21
REFADJ FBRTN PRO3 P 4 C10u25X71206 | C10u25X71206 C2200p50X70402 C0.1u50X
= = PC128 20KR1%0402 comp - FB VGA 2.2R0603
GND GND C1u16X50402-HP  20KR1%0402 >3
PR105 Q8 UP1642PQAG_VQFN24 CSD87350Q5D
Close PL3 18KR1%0402 S
GND = COMP_VGA PC122
g oND 132-1642P0C-U33 C2200p50X70402 =
£ ND
PC129 = PR40 ! . . NVVDD
C2700p50X_0402 OR1960402 E PROG L04-22B7100-M26 560UF *2
16KR1960402 CHOKE2 CH-0.22u68A0.875mS
NVVDD _LX2 CORE 1 ° * *
& PC125 A
X_C10p50N0402
PC124 . . .
C4700p50X0402 PR100, , ,OR19%0402 PEC15 PEC18 PEC17 |+
VREF VGA PC37_y X Clu25X0402 FBRTN VGA K NVVDD_GND_SENSE_GPU 11 X_C330u2SC| - X_C330u25Q,] = C560u258T, PEC16
ar C560u2S0
PRO7
= O0R1%0402 R10 = = = =
PR108 PR103 PR104 PR10S PRA0 PC130 GND PRO8 = PC127 100R1%0402 GND GND GND GND
1KR1%0402 C1000p50X0402
CONFIG R1 R2 R3 R4 RS c
PC126 =
T6H3 T C33p50N0402
20K 20K 2K 18K 0 2.7nF ! PROY ,  OR1960402 DD SENSE GPU 11
N15P-Q3 < X X
100R1%0402
snousa £1°€0°P10Z
NVVDD
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DGPU POWER FBVDDQ

F BVD DQ Close to high side Mosfet PWR_SRCT

]'Pm J'Pcz ]'PC3 J'|='c4 O( :P 11A
C2200p50X70402 | CO.1u50X C10u25X71206 | C10u25X71206

F3VRUN oo oD A EDP-Max 9
i EDP-Con 7A

0]
Z
o

PRS5
10KR1%0402 |32'51 21 1 00'T07 =
PUG
FBVDDQ
10 _PR2,_ ,22R0402 PC5 _; CO.1uS0X
11,182027,34 DGPU_PWRGD <<pRgt 28RRI9%0402 PGOOD VBST ¥ N-SM4370NSKPC-TRG
GND-||| 2| trip DRVH |2 DH 1 35VRUN D03-0437000-ST8 CHOKE1 CH-1.0u22A10mS-RH
[
20,34 FBVDDQ_ONY) PR83 JLKR1%60402 3 ey sw -8 LL 1 35VRUN . 1 @ 2 _ _ _ _
4 7 W ND Cl9 8,
VFB VSIN O+5VSUS G '|||_| X_C470p50X70402§_§.2R0603
PC114 8 DL 1 35VRUN + +
X_C0.1u50X70402 RF DRVL PEC1 PEC4 pC117 P
C470u2.550 ] C470u2.5S0 | C10u6.3X7R_08(5 C10u6.3X7R_0805
TPS51211DS *
— = PC113 TuF*1 X7R Po2_
GND PR78 C1u25X70603 4 = = = = *
464KR1%60402 3 ‘|_ GND GND GND oo 1O0uF*1 X7R 6.3V
2
= 1
GND =
GND GNDN-SM4373NSKPC-TRG PR1
D03-0437300-ST8 100R19:0402
PRS0 9.1KR1%60402 PR81 0R1%0402  FB_VDDQ_SENSE 19
PR79
10KR1%60402
GND
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CPU Core Power(ISL95812HRZ)

CPU Power (+VCC_CORE)

PWR_S|

]

L. |

I—H——

RC

MAX 95A

o PC23 l PC10 PC13 PC17 PEC3
+5VSUS PWR_SRC +5VSUS POE. C10u25X1206 C10u25X1206 C0.1u50X70402 | C2200p50X70402 C100u35EL.
: TDC 27A
PR PR3 GND GND GND GND GND
1R0402 OR1%0402
+V95812 N-SM4370NSKPC-TRG +VCC_CORE
D03-0437000-ST8 L04-22B7100-M26
CHOKE3 CH-0.22u68A0.875mS
PC12 PC11 1 ’ ’
C2.2u10X0603 ©0.22u25X70603 PC14 &
C2.2u10X0603
PRI4
ALERT#7ESDAKSCLK AR » FEIEE18mil  GND < GND 2.2R0603 Pos ] Poa_ Y VSuM+ PR11 3. + +
UL GND 4 4 PEC6 PEC5
+3Vsus a > €330u2S0,| C330u2S0
,,,,,,,,,, s 5
r > VoDoP PCla ISEN1 PR10
| PRB7 PC116 C470p50X70402 = =
PR30 | s ‘>< ALERTH OR1%0402 C0.22u16X0402-HF| GND GND
191KR1960402 ‘ 6 VR SVID.CLK o s00T1 |18 BOOTL I o \SMASTISKPCTRG | N SMASTINSKPCTRG ortz " V2N
L LGATEL GND D03-0437300-ST8 D03-0437300-ST8
25 CPU_PWROK PGOOD uGATEL [H2
34 EC_ALLSYSPG VR_ON = pc22 PR14 X V3N
3 MvP_PROCHOT# 33 VR_HOT# 0 PHASEL C0.2216X0402-HF
G| -C10_yjCa7p50NOL0? PHASEL
= pcaL VIN
X_C0.1u50X70402 LGaTEL |21 LGATEL VSUM- PRIS
33 PC28
22KR1960402 C3300p50X70402
4+ PWR_SRC
PC20 ;| C82D50N0402 7
GND‘\H—‘I comp PR13 PC20 ’ - - . T
| OR1%0402 €0.22u16X0402-HF l l l l T i
i PC32, X C PR34 X 800T2 N B
GND:I]f F BOOT2 Ak PC25 PC3a PC33 PC119 PEC2
PO10 C0.1US0X70402 | C10u25X1206 | C10u25X1206 C2200p50X70402 C100u35EL
Ca0y, C: 910R1%040:
P30y PR32 4 8l UGATE? |26 UGATE2 4
2 = = = =
PR27 27KR1%0402__FB CPU PHASE? PHASE2 1 GND GND GND GND GND
SLOPE +VCC_CORE
PRIL . - X
PR9L PRSS 8.06KR1960402 4 LGATE2 22R0603 N-SM4370NSKPC-TRG L04-22B7100-M26
oD || LGATE2
O0R1%0402 - CHOKE4, CH-0.22u68A0.875mS
D03-0437000-ST8
1 .
6  VCCSENSE )—¢ 0B change PN < pen Lad
RTN C470p50X70402 PQ7.
= 8 VSUM+ PRI18 3 +
= PC120 P |22 PWM3 GND 4 PEC7
Txﬁclnmpsuxowz WM3 please help me rename C330u2S0
0B change PN
|2 IsEnL
7 VSSSENSE ISENL e 9 — PR
[ TSEN2.
3 3 1oen2 [0 ISEN3 PRS6 SEMRO603 | Gp = N-SM4373NSKPC-TRG =
2 2 — N-SM4373NSKPC-TRG GNDD(3-0437300-ST8 VIN GND
> MON CPU CNOD03-0437300-ST8 ERID X
o 41 MoN 1sunp 8
8
. <
s S PROGL CPU 30 1
3 2 PROG1 ISUMN e = Pc24 PR21 X V3N
g a ©0.22u16X0402-HF
: : :
8 2 6 NTC CPU o
K 2 NTC 5 VSUM- PR22 van
23 I3 Z R T R A L
TR OB T - g & 5 S 2.61KR1%0402
3
= 7] PR90 E3 £ = -
o} 3.83KR1960402 S g £
g |18 B 2 @ s £
T |2 |3 3 R6 g 3
S 13 |g g § 5 2 3¢ PRT2
I H 2 & H 10KRTO603
g 12 |8 g g o 3 FEHT—TEMRChock
0B change PN S PRTL & 2
470KRT3%60402 ~ 8
= ST —TEPRMOS 2
GND GND GND GND g
IS VSUM-
GND 1
T PC16
0B change PN COo1us0x70402
PWR_SRC
T 0B Change to X7R/1206
U2 . . .
V_DRIVER Z 3 PWM3 PR PC39
| FoCM £ PWM OR19%0402  C0.22u16X0402-HF J J l l
1l 4 o 2 I
GND-]f GND g BOOT 1k PO13 PCal PC40 PC44 PC43
PHASE3 PHASE BUGATE |1 UGATE 4 CO.1uS0X70402 | C2200p50X70402 | C10u25X71206 | C10u25X71206
T —
5] loate - vec |6 VDRIVER PR3Y ORI 5VSUS 2 L L L L
ISL6208BCRZ_QF! PC38_4)C2. 2100603 o GND GND GND GND +VCC_CORE
133-062081C-111 N-SMSTONERFC-TRG L04-22B7100-M26
D03-0437000-ST8 CHOKES A CH-0.22u68A0.875mS
v
Po1L PO12
PRI2 4 4 VSum PR29 3 PEC8
2.2R0603 C330u2S0
ISEN3 PR28
PCi2
C470p50X70402 N-SMA373NSKPC-TRG N-SMA373NSKPC-TRG =
= = DO3- X GND
onpD03-0437300-ST8 cnoD03-0437300-8T8 R24 M VIN
GND
PC26 PR26 X V2N
C0.22u16X0402-HF -
5 J77Si  MICRO-STARINT'L CO.LTD.
VSUM- PR25 10R1%040: V3N T
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D

GND2 GND2_GND4 GND4_GND6

5 4 3 2 1
+3VRUN EMI +VBATA
E M I / Im p e d ence EC69); X CO.LU50X70402 E£C52, C0.1u50X70402
= rwr_sre 0B stuff
Impedence Connector No PN 7
it RFI
) EC35} C0.1u50X70402
77777777777777777777777777777777777777777777777777777777777777777777777 4 EC40}X C0.1u50X70402 L
| 0 REI ) EC38; C0.1u50X70402
| 40 ohm | EC63); X_C0.1u50X70402 L 1 NVVDD
| EC51,; C0.1u50X70402 o
‘ A
329 321 | EC62,; X_C0.1u50X70402
! | 02 L1 65mi 40 Ohm | o2 L3 5mi_40_Ohm 110 5mil 40 Ohm ‘ ) EC42,; C0.1u50X70402 ) EC36)X_C0.1u50X70402
| | — P
| |enD2 e |-enD2_GNDa |eND9_GND11 | = T ECE0,, CO.LuS0X 70402 EC37,; X_C0.1u50X70402
| X_H1X2M_BLACK X_H1X2M_BLACK X_H1X2M_BLACK | +3VSUS GND t i
o Tl | ,4“&:7—'# CO.1UB0X 70402 EC39)} X C0.1u50X70402
-~ -~~~ -~ -~~~ °"°“"°"°"T"T"7"T"=~"*~"~"~" =" ~"=""T"T"=~" =" =" °"="©=" =" =" " "% ~"=“"=~"*~“"°=~“"°~“"»*~“"»*~“"*“"*“"*“"*~"=~" =" =" ~"=" % =" =”" % ~” % =” ” ” 7" " %" ” "7” 7” "7 "~/ "~/ °/°**° a E£C66,; C0.1u50X70402 EC12,, X_C0.1u50X70402
| 45 ohm | i +1_05VRUN =
t S -
| EC54); X C0.1u50X70402 1 ECG |} CT000p50X0402 GND
I 328 4 320 3 | RFI |
! o—2 L1 5.5mil_45 Ohm o— L3 4mil_45 Ohm o—2 L5 _4mil_45_Ohm o— L10_4mil_45 Ohm o—2 L12 5.5mil_45_Ohm | P! EE].;"Ealusbqaﬁi EC49,, X_C0.1u50X70402
! ! 1GND2 ! 1GND2_GND4 ! 1GND4_GND6 ! 1GND9_GND11 ! 1GND11 -~
| ! GND EC4 ) C0.1u50X70402
o T o T o — e g =
| X_H1X2M_BLACK X_H1X2M_BLACK X_H1X2M_BLACK X_H1X2M_BLACK X_H1X2M_BLACK | +5VSUS =
T \ ® L Ecs,jcoiusoxtose | | *0_67SVRUN GND
- - """ """ """ """""""""""7"""""""7""-""""-"7"""7"¥"7"7"7"¥"/"¥"/"/—"¥"7/ ¥"/—¥7/-—V7/-—7/- /7m0 o ) ECT0,
| 50 ohm | —— EC53,; X_C0.1u50X70402
| ) EC65 GND
| —
130 327 212 13 i |
! o—_2_ L1 4mil 50 Ohm o2 L3 3mil 50 Ohm o2 L5 _3mil 50 Ohm o2 L10_3mil 50_Ohm o2 L12 4mil 50_Ohm | ) EC67, =
: ! |lienD2 ! |I:oND2_GNDa ! |I:eND4_GNDS ! |:eND9_GND11 ! |IieND1 | oL GND
| X_H1X2M_BLACK X_H1X2M_BLACK X_H1X2M_BLACK X_H1X2M_BLACK X_H1X2M_BLACK | T
T \ L Eceo
oo oo
|
| 800ohm |
| 35 325 310 16 32 L ______
| S L1 _DIFF_4.5/4/4.5 80ohm+ S L3 DIFF_4.5/7/4.5_80ohm+ S L5 _DIFF_4.5/7/4.5_80ohm+ & L10 DIFF_4.5/7/4.5_80ohm+ S L12 DIFF_4.5/4/4.5_80ohm+ | | B
| o L1 DIFF_4.5/4/4.5 80ohm- o L3 DIFF_4.5/7/4.5 80ohm- o L5 DIFF_4.5/7/4.5 80ohm- o L10 DIFF 4.5/7/4.5 80ohm- o L12 DIFF 4.5/4/4.5 80ohm-_ | PWR SRC |
| ! - |
! X_H1X4_BLACK X_H1X4_BLACK X_H1X4_BLACK X_H1X4_BLACK X_H1X4_BLACK | | +VBATA |
= = = = = ! C784
| GND2 GND2_GND4 GND4_GND6 GND9_GND11 GND11 ! | C0.1u10X0402 C785 !
| | €0.1u10X0402 !
|
|
crer |
! C0.1u10X0402
|
‘ l
: +3VRUN GND |
‘ l
|
| C786 !
€0.1u10X0402 |
! 0507 add for RF
|
o ____eWw___ _____________ o ______
1”389 Jag 45 |
| I I T
[ o (9 |
| S| S & |
S S S
| = S S |
| 3| 3 S
S 4 5 !
! B I I S B 3 |
| w w w |
! |
| I a1 143 GND |
! I B4 F |
I by 4 @
| - S <0507 add for RF clamp !
| o L1 DIFF_4/6/4 90ohm+ o L3 DIFF_3.5/5.5/3.5 90ohm+ o L5 DIFF_3.5/5.5/3.5 90ohm+ o L10 DIFF 3.5/5.5/3.5 90ohm+ L12 DIFF_4/6/4 90ohm+ | g g !
| o L1 DIFF_4/6/4 900ohm- o L3 DIFF_3.5/5.5/3.5_90ohm- o L5 DIFF_3.5/5.5/3.5_90ohm- o L10 DIFF 3.5/5.5/3.5 90ohm- o L12 DIFF_4/6/4 90ohm- | ! 3 i |
| G G
| & = |
: X_H1X4_BLACK X_H1X4_BLACK X_H1X4_BLACK X_H1X4_BLACK X_H1X4_BLACK | [ 7 8 q o |
= = |
| GND2 GND2_GND4 GND4_GND6 GND9_GND11 GND11 ! | :
|
L e e e
77777777777777777777777777777777777777777777777777777777777777777777777777777777777 [ 142 46 |
" | I T T
! 100 ohm : ! 3 H = :
! | g g g
| 132 322 36 a9 13 ! E S 3 !
| o L1 DIFF 3.5/7.5/3.5 100ohm+ o L3 DIFF_3/10/3 1000hm+ o L5 DIFF_3/10/3 1000hm+ o L10_DIFF_3/10/3 1000hm+ o L12 DIFF_3.5/7.5/3.5 1000hm+ ! 3l i3 2 |
| & L1 DIFF_3.5/7.5/3.5_1000hm- L3 DIFF_3/10/3_1000hm- L5 _DIFF_3/10/3_1000hm- L10_DIFF_3/10/3_1000hm- & L12 DIFF_3.5/7.5/3.5_1000hm-| | | a o - | of - |
| | o ph o |
: X_H1X4_BLACK X_H1X4_BLACK X_H1X4_BLACK X_H1X4_BLACK X_H1X4_BLACK | |
! |
|
! |

|
GND9_GND11 GND11 !
|
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CPU/GPU Holes

MCPU4 MCPU2
H_R200D150 H_R200D150

99

GND

GND

MCPU3
H_R200D150

©

MCPU1

H_R200D150

MGPU2 MGPU4

H_R276D169_PB H_R276D169_PB H_R276D169_PB H_R276D169_PB

MGPU1 MGPU3

SPRING3
X_MECHCU,2.5*5.5*0.1mm

SPRING2 SPRING1

X_E2M-7213211-RH

GND
E2M-7213211-CA7

GND
E2M-2142011-CA7

GND
E23-1029060-CA7

SPRING4

X_E23-1029060-RH X_E2M-7213211-RH

GND
E2M-7213211-CA7

MYLAR2

E2P-6H23111-Y42
MYLAR

MYLAR3

E2P-6H22711-Y42
MYLAR

X_H_R197D118_PT_V3

H_R197D118_PT_V3

M6
X_H_R197D118_PT_V3
H_R197D118_PT_V3

FM4 FM3
I::E:j< 1 I::E:j< 1
FM8 FM6
I::E:j< 1 I::E:j< 1

FM2
I::E:j< 1
FM7
I::E:j< 1

RUBBER1

E2Y-6H20712-Y40
RUBBER

RUBBER2

E2Y-6H21312-Y40
RUBBER

RUBBERS3

E2Y-6H21312-Y40
RUBBER

BRACKET1

307-6H20111-C22
CPU_BRACKET

BRACKET2

307-6H20111-C22
CPU_BRACKET

BRACKET3

307-6H20211-C22
GPU_BRACKET

MYLAR1

E2P-6H22111-Y42
MYLAR

PF0-16H3110-H73

PF0-16H310B-H73

Hannstar:
TRIPOD:

Fan Hole

MH4
H_R197D91
X_ME_ SCREW HOLE

SSD Stand off

MH2
H_R220D146_PTB
E2B-16H2020

MH1
H_R220D146_PTB
E2B-16H2020

MH3
NPTH157
X_NPTH157

HDMI
Lable

X_HDMI' ROYALTY

Y01-RHDMI03-000 G51-LA01678-A09

For MP

BIOS
Lable

X_BIOS_LABEL

PFO-16H2110-H73
PFO0-16H2110-T53

msi
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MS-16H2 Power Delivery Chart

AC

DC

PWR_SRC

PWM VR V_CORE@95A
ISL95812HRZ

PWM VR
- TPS51125RGER

+1_35VDIMM@22A

+0_675VRUN@1A

PWM VR NVVDD@58A
NCP81172

+19V@1.5A

LVDS / VLED@1.5A

[+1 0SVRUN@9.4A

PWM VR
TPS51211DSCR

+3VALW@0.02A

CPU/VCC@95A

p—— DDR3L/VDDQ@6A
p——— CPU/VDDQ@4.2A

FBVDDQ@118A
—-—E DGPU / Frame Buffer@5.32A
Hynix 2GB GDDRS VRAM@6.48A

DDR3L/VREF@1A

N14E-GE - GPU / CORE@73A, EDP-Peak@130A

—— PCH/VCC@1.29A
@ PCH/VCCIO@3.629A
@——— PCH/VCCCLK@0.306A
p——— PCH / VCCASW@0.67A
@——— PCH/V_PROC_IO@0.004A
@——— ANX1122/DVDD12,AVDD12

(eDP ta LVDS)

@0.00011A

PEX_VDD@3.5A
—E DGPU /10,PLLVDD@3.5A

KB3930QFB1/VCC@0.02A
)

[ PCH/VCCSUSHDA@0.01A

MOS sw

MOS swW

[+3VSUS @6.24A 0.64A
vossw
="

PCH /VCCSUS3_3@0.261A
p——— PCH/VCCDSW3_3@0.001A
p——— ANX1122/DVDD33,AVDD33@0.000081A

(eDP ta LVDS)

—— Killer E2205-8 / VDD33@0.1516A

ossw |

3 V@0.212A
_E DGPU / Other(3.3V)@0.212A

[ PCH/VCCDAC3_3@0.0133A
@——— PCH/VCCCLK3_3@0.055A
@—— PCH/VCC3 3@0.133A

@—— RTS5209/3V3_IN@0.3A
+3VRUN@5.6A (CardReader)

MOS SW

+5VSUS@9.69A 7.06A

ALC892 / DVD@0.012A

—— :é:P:ggédgl;Q/”HVDD@D.OOSA
p—— Camera/VCC@0.35A
—— BIOS EEPROM@0.02A
p—— LvDS/VDD@2A

—— mSATA SSD /VDD@2.7A

ALC892 /) LDO_VDD@0.048A

{Audio Coded)

p———— APA2031/PVDD@0.012A

(Audio Ampifir)

Toaam — USB 2.0 Port / VCC@1.5A (16GCB or 1757E)

vossw |

TBoard B USB 2.0 Port / VCC@1.5A
@ USB 3.0 Port/ VCC@2A
USB 3.0 Port / VCC@2A

+5VRUN@2A

MOS swW

4 HDD /VCC@1A
0DD /VCC@1A

PWM VR +1 SVRUN@0.624A

- MP2138DQT]

PCH /VCCDAC1 5@0.07A
PCH /VCCVRM@0.179A
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MS-16H2 Power on Block Diagram

PWR_SRC 1

Power Button

+3VALW 2

PWR_SW# 3
L ——
+5VALW 2 : en ke SYSUSEN SUS_ON 4
+3VALW 2
TPS51225 ok vsus
+5VSUS 5
+5VSUS  PWR_SRC
V5IN
*1.35VDIMM 12¢ TPS51216 enke__DIMM ON 11
+1_35VDIMM_PWRGD 13 PGOOD
+0_675VRUN 13 &
+5VSUS
D RUND 15 [ ———— RUN_ON 1
+5VRUN 16 & S G v > Level Shifter UNON 15 @—
SM3316 L |
+3VSUS
D
+3VRUN 16 F S G
SM3316
+5VSUS  PWR_SRC
V5IN

+1_05VRUN 16%

+1_05VRUN_PWRGD 17% PGOOD
+5VSUS 16
PVIN
+1_5VRUN 16% APL5930

+1_5VRUN_PWRGD 17%

TPS51211DSCR  EN

EN

+1_35VDIMM_PWRGD
+1_5VRUN_PWRGD

-

+1_05VRUN_PWRGD 19 %

Wire. A@ EC_ALLSYSPG 20

EC
KB3930

Delay 99ms

RSMRST# 7

PM_PWRBTN# 8

PM_SLP_S5# 9
PM_SLP_S4# 10

PM_SLP_S3# 14

EC_PCH_PWROK 21 ;

SYS_PWROK 28 ;

PCH

PM_DRAM_PWRGD22

+VCC_CORE

Lynx Point

H_CPUPWRGD 23

CPU
Haswell

7

> EC_PCH_PWROK 21

% PLT_RST# 29

Al
+5VSUS PWR_SRC
EC_ALLSYSPG 20 % VR_ON % +VCC_CORE 25 .
ISL95812HRZ
PGOOD H CPU_PWROK 27
EC_PCH_PWROK 21 %
AND Gate SYS_PWROK 28
CPU_PWROK 27 % A
JT7ISF MICRO-STARINT'L CO.,LTD.
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-> S0

Power on Sequence

RTCVCC —
——

VCCRTC stable to RTCRST# de-assertion

RTCRST# \/

PWR_SRC /

+3VALW/+5VALW /

PWR_SW# (ToEQ) I I

SUS_ON  (From EC)
+3VSUS/+5VSUS /
|
SUSPWROK (T EC) |
[
# ECto PCH !
RSMRST#  ( i 105> 10ms  VCCSUS stable to RSMRST# de-assertion
SUSPWRACK gl 105> 200715 RSMIRST7 Ge-assertion to SUSPWRDACK valld, Timing set by PCHL
a 107>5ms RSMRST# and SLP_SUS# de-assertion to SUSCLK stable
SUSCLK |
|
r
AC_PRESENT wd t08<90ms RSMRST# de-assertion to ACPRESENT valid (not floating).
. T<16ms
PM_PWRBTN#
 —
PM_SLP_S5# I
i L t09530us  SLP_S5¢#de-assertion to SLP_S4# de-assertion.
PM_SLP_S4# I
! L >30us  SLP S4# de-assertion to SLP_S3# de-assertion.
PM_SLP_S3# 1 |
DIMM_ON |
+1_35VDIMM /
t44>100ns  VDDQ (CPU) (-20% of nominal value) to VR_VDDQPWRGD

+1_35VDIMM_PWRGD

PM_DRAM_PWRGD

U t18>0us
|

+0_675VRUN /
RUN_ON |
! L t41>5ms +1_05VRUN stable to EC_ PCH_PWROK assertion
+5VRUN/+3VRUN
+1_5VRUN/+1_05VRUN yd |
| !
EC_ALLSYSGD ! y 114>5ms  EC_ALLSYSGD assertion to EC_PCH_PWROK.
I | )
+VCC_CORE | A ; 4 sms<t13<650ms  +VCCCORE stable to H .CPU_PWRGD assertion.
| |
| I
T
CPU_PWROK | : b 120>2ms  EC_PCH.PWROK assertion to H.CPU.PWRGD assertion
|
| r
EC_PCH_PWROK J EC_PCH_PWROK assertion to PM_DRAM_PWRGD assertion.
|
|
T

SYS_PWROK

5-99ms<t15

PCH_CLK

H_CPU_PWRGD

EC_ALL_SYSGD assertion to SYS_PWROK.

[Uyuuurririruuuuut

THERMTRIP#

& t19>1ms
J Clock outputs stable to H. CPU_PWRGD assertion to Processor

VCCIO_ouT

PLTRST# de-assertion to DMI training start time.

e

PLT_RST#

t39<200us
L

SPI_Signals

t23>500us

DMI

EC_PCH_PWROK assertion to SPI Soft-Start Reads.

124<100us
Soft-Strap Reads (loads) timing.

{ raining }
_/

+5VRUN/+3VRUN

S3->

SO

PM_SLP_S3# I

RUN_ON I

L t41>5ms +1_05VRUN stable to EC PCH_PWROK assertion
+1_5VRUN/+1 05VRUN |
| !
EC_ALLSYSGD r y 112>5ms  EC ALLSYSGD assertion to EC PCH PWROK.
- [ |
! | ! |
+VCC_CORE I A, ! s Sms<t13<650ms  +VCCCORE stable to H.CPU PWRGD assertion.
v | |
T
CPU_PWROK ! : s t2052ms  EC PCH.PWROK assertion to H.CPU. PWRGD assertion
|
L
|
EC_PCH_PWROK ' | I EC PCH PWROK assertion to PM.DRAM. PWRGD assertion.
| |
|
| |
|
|
| ! !
. t
SYS_PWROK : J 5-99ms<t15 ! EC ALL_SYSGD assertion to SYS_PWROK.
| | |
|
PCH_CLK |
T 1
! ! 75> Tms
H_CPU_PWRGD . J Clock outputs stable to H CPU_PWRGD assertion to Processor
|
THERMTRIP# | /
T
|
veao_out v 39<200us ) o )
| PLTRST# dE-ﬁSSEIT/O/r to DMI training start time.
PLT_RST# | } |
|
SPI Sianal 123> 500us l o |
->lgnals TC PCHL PWRORK assertion T SPT Soft Start Reads, 1 oft |
24<100us |
DMI Soft-Strap Reads (loads) timing.

{ Training )
_/

ITsi
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S0->G3

PLT_RST# I

|
H_CPU_PWRGD : |I Tn

T . Tr

PCH CLK Output —\

CPU_PWROK

+VCC_CORE

EC_ALLSYSPG

RUN_ON

+1_05VRUN/+1_5VRUN

+3VRUN/+5VRUN

+1_35VDIMM_PWRGD

+1_35VDIMM

PM_SLP_S3# i

PM_SLP_S44#

PM_SLP_S5#

RSMRST#

SUS_ON

+3VSUS/+5VSUS

SUSPWRACK

Power down Sequence

MIN | MAX | Units | Description
Ta 30 us SLP_S4# assertion to SLP_S5# assertion.
Tb 30 us SLP_S3# assertion to SLP_S4# assertion.
Tc | 40 ns | APWROK de-assertion to VCCASW/VCCSPI rails falling.
Tf 500 ms | SLP_S3# assertion to VCCIN(CPU) rail completely off.
Ti 40 ns PWROK de-assertion to VCCCore (PCH) rail falling (-5% of nominal value).
Tj 5 us SLP_S3# assertion to VCCCore (PCH) rails falling (-5% of nominal value).
Tk | -100 ns DRAMPWROK de-assertion to SLP_S4# assertion
Tn | 30 us PLTRST# assertion to CPUPWRGOOD de-assertion.
Tp | 500 us Last SLP_Sx# or SLP_A# assertion to RSMRST# assertion
Tr 10 us CPUPWRGOOD de-assertion to PCH clock outputs turning off.
Ts 1 us PCH Clock outputs turning OFF to SLP_S3# assertion.
Tu 40 ns RSMRST# assertion to VCCSUS rails falling (-5% of nominal value).
Tw | O ms | SLP_S3# assertion to PWROK de-assertion.
SO -> S3
PLTRST# — |

|
H_CPU_PWRGD : |I Tn

T v Tr

PCH CLK Output T\

SYSPWROK — | 1]

! Tc
EC_PCH_PWROK o 1w
1T
! |
I
! |
I
! |
) ‘ 1 |
CPU_PWROK L
I !
! . |
+VCC_CORE pEes—
! T
L "
|
EC_ALLSYSPG E L
L !
RUN_ON I 1 7i
- 7
+105VRUN/+1_SVRUN T \
|

+3VRUN/+5VRUN |

+0_675VRUN | ‘\

JFTSF MICRO-STARINTL CO.,LTD.
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Power down Sequence

Document Number ev

MS-16H3
2014

Fres & o &




vecava Lo

a3 10K0A02)
a1 T0KR0a02]

50 10KT0402
RS 10KR0A0Z
Ras 10K0402
RaAT 100402

o
X_BHIXGHS-1.25PITOH WHITER

253449 P _SLPS

4 Via_pu_sLp_ss# 3

vecava e s s by s s b B
g 8 g g Rea
<R
. £ & § § g £ & B 2KR160402
g E B B B G B[R
g g oE |8 g2 L Connect to CPU
& un EE E R E E B
o 25T 20KOTMFIDAS-RY ADZ31 MONDCO GPIO_2_ TMU_CLK_IN_AC_PRESENT [ & To CPU GPIO that supports smit
g ACZ yonoC1
Hes e SVR_AMON GPIO_3_FORCE_PWR [-L& %
e RO w B
WP sck & MoNoBSP GPIO_4_WAKE_OD_N
GND El w MONOBSN
GPIO_5_CIO_PLUG_EVENT_N_HV_OK_OD. GPIO_S PLUG_EVENT 27
21 ec ol N veewva
0o GPI0_6_0D_CI0_SDA_0D KeCiE WakEs 25364144
T fecs s | EE 00
EECIK e e cik GPi0_7.00_c10_sct_op [Z Fizs 0R0402 13
Tos 222 To1 GPIO_8_EN_CIO_PWR_N_OD GPIO_B_EN_CIO_PWR_N.OD 67
L ™S o
Y o0 " BATLOW N B arow s
T 1o Q  omos scemo Cornown
N Stp sa N Bt
Res1 RSENSE R ] GPio_L
— RBIAS. E Gpio_15 13
Tve ATALI XTAL 25 IN GPIO_17 [FABL—
= AL O veewva
252200 XTAL OUT 8823 | yruy 35 our pi0, 18 |40 1
A TMU_CLK_ouT GpIo_19 [P s
cus cug A wa s g ] H 4 5 M_SLP_ S5 25,3449
oo T e " THERIOA TEST_PWR_Go0D -] PR T —pusiesw s
s B [8 2 g
= RSVD_GND TEST_EN g [z 2 E B NCTEITPEX N SGTOSHH
GND GND RSVD_GND. PWR_ON_POC_RSTN 5 & %y e da e Note =
> X 0ROz, RaTS e B OB  E § ocrous oo
oy 5 is used for strapping
3 stpsxN 68 Faloon Ridge £l Buffers required due to following reasons:
= = = = = 1. Avoid leakage when RR is powered off.
SLP S3 N Butr oROAgy a7 GND GND GND GND GND GND GND
R 2. Avoid glitches when RR power turns on/off .
veews g - Buffer must be with loff feature
g | ppapeem— Y PWR_On_POC_RSTN which disables the outputs,
vee SeNse_ouT
] preventing damaging current
2 ewame ot
<Rup> g SHNSE owp backflow through the device
2 when it is powered down.
Vtarget = (1+Rup / Rdown) X 0.5 (V) 8
Viarget = (1+ 100K/3L6K) X0O.5V = 2.08V
<Rdown> 76
CoB0p50x

o4
C2200p50X70402

tpd
i

(Ct(uF) X 4) + 40us
(10.8ms-40us) /4 = 2.7nF

JTTSF MICRO-STARINT'L CO..LTD.
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c105

<
H

Ri07 10K0402

Route Thunderbolt and PA traces
as 85 Ohm control impedance.
Match inside lane 2 mil

Match between lanes N/A
0.8'<Thunderbolt lenght <2

Clo

63 DP_TETPAMLIN cloe

C0.2216X0402-HE OP TBTPA M2 C P Ay
S isscung e O TBTPA ML C N _Rig

PA_DPSRC_3_P

68 DP_TBTPA_ML3 P §§

68 DP_TBTPA MLL P
68 DP_TBTPA_MLIN

cuz
68 DP_TBTPA AUX P
8 SN §3—aus

DP_TBTPA_HPD

PA_DPSRC 3N

68 TBT A R2D_0.P
68 TBT_A_R2D_0_N

68 TBT_ADZR 0 P
68 TBT_AD2RON

3868 TBT A Configl BUF
68 TBTA_Configz_BUF

68 TBT A RZD_LP
68 TBT_A_RZD_1N

68 TBTADZR 1P
68 TBT A D2RIN

68 TBT A LSTX

68 TBTA_LSRX

45

PA_HV_E]
8 PA CIO_ SEL

PA_DP_PWRDN

DP

Route DPSINKS traces
s 90 Ohm control impedance.
Match inside lane 5 mil

Match between lanes 10 mil
Max lenght 7.2"

P SINKD 3 P

cso1

CO.1u50X70402

DPSNKO_3_P
DPSNKO_3 N

SNK0 SN Gz

G0 1u50X70402

DPSNKO_2 P

cso9

CO.1U50X70402

0P SiNKD
5P SINKD

foi}

G0 1u50X70402

DPSNKO_2_N

DPSNKO_1_P

P _SINKD

sz

CO.1U50X70402

DPSNKO_LN

DF SINKD [oEEE}

G0 1u50X70402

P _SINKD

csos

CO.1U50X70402

oPSiKo_o_p [E20

Sink past 0

DF SINKD

csoT

G0 1u50X70402

DPSNKO_AUX_P

INKD_ A

c100

CO.1U50X70402

lo|

DF SINKD AUX

GO 1u50XT0402

DPSKKo_0_N (212
a
DPSNKO_AUX N &
e

DPSNKO_HPD

DPC1 LANES DP_LC3 38
DPCILANE3 DNLCZ 38
DPC1 LANEZ DP_LCZ 38
OPCILANE2 DNLC2 38
DPC1LANEL DP_LCT 38
OPCILANELDNLCL 38

OPC1LANED DP_LCO 38
OPCI_LANEO DN.LCO 38

DPCLAUXP 2638
DPCICAUXN 26.38

opsnk1 3 p B8
DPSNK1_3_N [R®
DPSNK1_2 P 8
DPSNK1 2 N (R
DPSNK1 1 P [HRI0
DPSNK1 1N R
L

DPSNK1_0_P
DPSNK1L 0 N [-R1

opsts Avcp 2
BRS A

Sink port 1

DPSNKI_HPD

N
DP_SINKD_AUX_P
%55

DP SNK1 HPD

DOPB_HPD 2638

&3 1'3/2 add
: |

urce port

DPSRC_0_P
DPSRCO_N

5o

DPSRC_AUX_P
DPSRC_AUX N

DPSRC_HPD_OD.

10 cozmskoicare TerPA ML C P[] sy =
§§ €103 C0.22u16K0402-HE 0P TR L ¢ N[ 17| pA-BRSReIR &
cosusoxaoie 0 TeTPA AUX C P :
I reblisnoi—or TeTPA AU C 3] PAAUCH H
PA_DPSRC_HPD -
€101 C0.22u16K0402-HF TBT AR COP 4. |
b — i TETARIDC 0N £34] PACIO0 TP _DPSRC 0 P
513 coumutokosns TeT A DR COP -
o3 comunokos0s TETADRC o1 PACIo0 RCR g
! BL pA CONFIGL_CI0 0 LSEO
PA“CONFIG2CI0-0_L508
Ter A R2D C 1N -
cozzurskos0z e SN o —
1 PA_CIOLTX_P_DPSRC 2P
108 COBpuIsKOMOPHE  CIO1TX p_DPSRC 2
Lot A oo e PA-GIOLTX N _DPSRC 2N
T AT b | o cion mc o -
.i‘ Lo g
ME o ST CI0 1 1SEO
PATLSRX_CI0- 11508
B8 Gpio_0_pa Hy EN_BYRO
82| Gpio 10" P CI0 SEL Bves
GPIO 12— PA O, PWRON. BYP2
A2 on oesrc 3 P =
PB-ORSRC 3N
A% oo osrC 1 P :
PB-ORSRC 1N H
$e{reauce g
PBTAUKH i
PB DPSRC KD N6 | by ppsmc PD |
Rk recioe e _oesrcop
N PB_CIO2_TX_N__DPSRC_O_N
e . o
Russ ra0p N& re-cioz R P g
10KR1%0402 100KkR0402 - PBCIOZ RXN g
R, J00KROM0Z _TBT 8 Conlal D3| oy conrica_cio 2 (50
PV — PB-CONFIG2CIo_5 508
Ui re cioa e _opsrc 2 p
U2 pe_CIO3_TX_N_DPSRC 2N
U2 v o e 2
Y2 pe_Clos RX N g
RASL0OKROM0Z __PEUSTC s | pg L1y _cio s LsE0
v Po SR G0 disoe |
Ry, 100K o8 v N
L GPIO_1_PB MV EN_
R O PR GPIO 11 PB CI0 SEL_YPL
B GPIO13—PB O PRI BYP2
i0e
Fakon Ridge
N

0102

T

JTTSF MICRO-STARINT'L CO..LTD.
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Route PCle traces
as 85 Ohm control impedance
Match inside lanes 5mil

Match between lanes N/A
Max lenght 10°

(] —

o —
P —

veeavs
Ras2
100KR0402
ciz0  comsoxromz peto P aps
28 PCIE_TBT_LANEL RXP {C—— o —bes s enenansPETo N PETP. PERP_O
131y cous0x70a02 el apa
28 PCIE_TBT LANE2 RxP  {C————@3 ka0 270400 N PETP_1 PERP_1
. o133 cous0x70402 o1
20 PolE_TBT LaNEs Rxp (C———SIS3jC0Lu0xr0uy PeT2 P PETP 2 Erp 2
uss . c126 _y cotusoxromz_pets ol any
20 POIE_TT LaNES RXp (S8 ) C0Lus0X70d02 . PETP 3 PERP 3
28 PCIE_TBT_LANE4_RXN €125 _CO1uSG70402 PETS NL AD19 | pe 3 PERN_3
HH >4 el B5| PERST OD N GPIO_16_DEVICE_PCIE_RST_N
NCTWZLIPOX_NL_SCT0-6:RH 3 CLK_PCIE_THUNDER B21{ RerCLK 100 IN_P
23 CLK_PCIE_THUNDER] D21 { REFCLK_100_IN_N
oo 23 THUNDER_CLKREQ# PCIE_CLKREQ_OD_N
Ré60 008
veeavag Falcon Ridge
X_10KR040Z

Buffer must be with loff feature
which disables the outputs,
preventing damaging current
backflow through the device
when it is powered down

Buffer required due to following reasons:
1. Avoid leakage when RR is powered off.
2. Avoid glitches when RR power tums on/off .

PCIE_TET.
PCIETET

PCIE_TBT_LAN:
PCIE TT_LAN:

PCIE_TBT_LANE:
PCIETBT_LAN:

PCIE_TET_LAN:
PCIETBT_LAN:

Intel Confidential

JTTSF MICRO-STARINT'L CO..LTD.

e 5320(2C




o0

651 CLu25K0402

Coaz czsxoa0z

s cll zsxmaz
a0 ¢l zsxmaz

cs18 Cl2sxoa0z

l

o855 Cli2sK0402

1

o635 Cli2sK0a02

1

lsl

VeCives ROV DECAR,

ce2a
X_Cluzsx043

ces0
C1uzsxoa02

604,
Cluzsxoa0z

Razy

vees,

s

B
=

OR0805

683, C1u28X0402

RaTz

VCGaV3 ROV DECAF it

652, C1uzK0402

Lﬁ‘ IeTuzsxo0z

X oRos0g

s onos |

|

X_oRo80g

|

VCC1PO_ROV_ANA

VCC1PO_RDV_DPAU;

VCC1PO_ROV_DECAP

VCC1P0_RDV_DECAP

VeGSR Rov._becap

VCC3p3-ROV-DPAU

vecap:
Vecars

vecars

vecapaa

PWR IN PWR PWR IN

VeeaPs ROV_Cio
VCCIP3 ROV CIO
VeSsPsROVC0

out

Svr
veex

SVR_vCC1PO

VEC1PO_CIO

veen

05

C1uzsx0402)

806

o
vecivos

s cio

us

VouT VIN

VouT VIN

c

lea |

T
EEE

il

LS

SVR_vCC3P3
SVRVCC3P3

SVR_IND
SVRCIND
SVRIND

SVR_vsS
SVROVSS
SVROVSS

10 Crlbsxou:

a1 Cilsxon

vout viN

Trs2zezOv Pt

Ve

H

TCHOKETE

nl
| Ch0.68us 3a22ms HF

|
1 G

605~

0805

lo2
R_DSBGASHF

0605

P ERFEEEEE

w3 cibusa{TR 0805

cbus {70805,

50

T30 Clbus {7R_0805)

T

clbus TR 0805

e -

v
NSRI020MW2TIG

16 Clodbaxit

T34 Clodbaxit

17 CoUb 3x7y_000s

515 Clolbaxit

B
Felcon Ridge:

)
L

vecava

< GPI0_8_EN_CIO_PW

uis
NCTS14MSX_SOT235

aiip

Sx_Support Table

vceavs PWR_ON_POC_RSIN(U36.4)  Power Mux(U39.5)  Power Mux (U52.5)
s5 Off (optional) Asserted Off (EN=0) Off (EN=0)
Sx with wake support  On easserted On (& on
Sxw/owake support  Off (optional)* Asserted* Off (EN=0)* ff (EN=0)*
Current Consumption Table
VCC3V3 | VCC3V3 RDV_DECAP |  VCCIVO5 | VCCLV05 RDV_DECAP | VCC1V05_CIO
Max Current (A) 10 007 29 16 13

6

JTTSF MICRO-STARINT'L CO..LTD.
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TBT_ENA CA_DET AUXIO+/-
. 1 X TB+/-
TBT/ DP Switch VCC3V3_SW_TBT ° o AUXH-
3.3V / HV Power MUX €570 0 1 DDC_CLK/_DAT
R1 GND- e
0R0805 I 1
g z N C0.47u10X0402
B 8 & VCC3v3_LC
B 2 s veeava +3VRUN
< o o o
S 4 B4 A
@ 3 AUXIO_EN
g N 3 65 PA_CIO_SEL D a— TBT_ENA
8 s
5= £+ B= R518 R559 €5 TBT A D2R 1 P gg TBT+ 22 TBT A D2R1 AUXDDC P
8T 8T 87 10KR1960402 2.2KR0402 65 TBTAD2R 1N TET- " [23 TBT A D2R1_AUXDOC N
65 DP_TBTPA_AUX_| 22 ;g:LL AUX+
EERR GND_E GND_E 65 DP_TBTPA AUX.I AUX- (TBT-A-ConlgFC2 3
5
VCC3V3_SW_TBT  +VCC_TBT 26 DDPB_CLK éé 4 | DDC_CLK
eg g g 26 DDPB_DATA DDC_DAT HIGH= DDC Ra33
44 X_OR0402
64 SLP_SX N > S EN 3 out - B LoW = AUX &
0RO402  RS0S 184 Enrvu our (247 3865 TBT_A Configl BUF  <—48- ca_pEToUT—] ca_pe [H8TBTA Configh RC
S0 o 12
HV_EN L HV_EN 11 18 R558 <1 17 TBT_A_HPD
ISETA VCC3Va B 1N oy VEPOUT 3 S 2.2KR0402 65 DP_TBTPA_HPD & HPDOUT <} HPD
ISETA S0 SO 10 - 4 o lﬁ 15 19 | Kon
ISET_SO FAULTZ 65 DP_TBTPA_ML1_P ;;j DP+ >
~ DP A LSTX ML1 P
3/11 for TBT 218y ERRCTEE 2 ISET_S3 = o 65 DP_TBTPA_ML1_N DP- " aav MUX %F;A:ALLOO», LR Lng VTN X_0R0402
FO I o N [ersc 2:1 S E—
00000d S Q 65 TBT_A_LSTX > LSTX
x A
§ § § 5555568 g TS S FVRUN 65 TBT A LSRX —3 LsrRx< g
S a a ] El S pP_pD F8—<KPA_DP_PWRDN 65
gle|e ] T o < = s 222 Loux S =
¥ 2| 99 Tps2z081 5 3 & £ 55 ¥
R IR R517 NI S = - 38 DPC1_HPD1
RS- I 0R0402 i 029 !
I8 3 CBTL05024BS
Y
GND Nominal Min Max
IHVSO, IHVS3 1120mA 1090mA  1170mA  (12W minimum)
+VCC_TBT
65 TBT A R20 0 P 2>
65 TBT_A_R2D_0_N
R78
4TOKR1960402 470KR1960402 §$ u
120L1.5A-150_0402-HF
vee pa RS, 12.1R1%0402-HE coo
rr-~—"~"7""~""""""""""""™>""=">"™"™"™"™"™™+ a GND P_CONL
! |
65 TBT_A_R2D_1 P
! | 65 TBT_A_R2D_1_N ;< 20 PWR_OUT MEC1 | MECL E0.0luSDXOADZ
| | =
| 3/11 for TBT ‘ R8s R100 2 TBT HDZCA 0+ MEC? MECZ b
! | 470KR1%0402 470KR1%0402 DP A LSTX MLL P . co1
DPALSTXMLIP g | T
: vsus OB vegvs ! DF ALSRXMILN 31| 31X PWR_IN COTEORO
+
! = GNp1 F——
| i ! <) 154 787 _Hp2CA 1+ . C0.01u50X040}
: R513 | TBT_HD2CA_1-  GND-2
10KR190402 RS0L | 10 1
65 DP_TBTPA_ML3 P RESERVED-1 GND-3
| 10KR1%0402 | 65 DP_TBTPA_ML3_N g T 12-{ RESERVED-2 14
‘ R493 ! TBT A D2R1 AUXDDC P 16 | 1a7 cazmp 14 GND-4
| 10KR19040} 6 . HV EN L | R357 R365 TBT A D2R1_AUXDDC N 18| 1o1CASHD L. 1 X1
| 1 l | 4TOKR1960402 4TOKR1960402 B - %o |2
I — — e coo8 | 4 187_cazHD 0+
| 4 TBT_CA2HD_0-
X_0.1ufX7R16V/4 | — TBT A HPD x3 =8
! ! N 2| HPD_GND Xa X4
I cess GND RETURN
e 2 C0.47u16X-RH = C706 !
R CL00PoON ! 65 8T AD2R 0P éé T DISPOZ0PSM_BLACK-HF-10
! | 65 TBT_A_D2R 0N -
! — | N |— == -
| ) NN-CMKT3904_SOT363-6-RH | 20140304 stuff for check list | gy, ‘ R344 K N5W-20M0570-L06
! | L 1KR1%040 1KR1%0402 < i
N GND
| | g § o 4
| . | TBT A Configl RC =4 2 & CE1
| Power mux will be | veeavs TBT A Config2 R T z H o C0.01u50X0402
, on when VCC12V0 >=4.5V and ‘ co ] :| g %
&
| off when VCCI2V0 <=3.4V ono | 208 2 3 |8
! €0.1u50X70402 z =0 &5
! Vbe=770mV@Ic=10mA --> | - 9 =T T x
! - = o | g 2
, 4.5X2.05K/ (10K+2.05K) = 0.766V ' 65 TBT A Configz_BUF <& N 18 2
| 8 g2 | ! 3
! ! NCTWZ17P6X_NL_S{70-6-RH =
Note: | - - 3
Tf generating the 12v from a supply |
I .
different than 3.3v - resistors values of :
R52 and R53 should be different |
Example: If VCC12V0 is boosted from 5V, |
is 1K ohm !

:the R52 is 10K ohm and R53

msi

MICRO-STAR INT'L CO.,LTD.

itle

INTEL Falcon Ridge 5320(2C)

Tuesday, May 20, 2014

Document Number

MS-16H3

68 of 69

heet
1




History

OB: Hardware part OB: power part

01. Remove All GAP for power parts. 01. PR33 2.2Kohm R11-0222T12-WO08

02.Add V3NV partforleakage 2 L0 e C11. 1011032 W08

03. Change cardreader PN. 04 PR34 unsﬁjff

04. Change BTB PN 05. PC32 unstuff

05. Change SPDIF/ Audio Jack PN 06. PR27 2.7Kohm R11-0272T12-W08

06. R116 unstuff, R117 stuff. 07.PR90 8.06Kohm R11-8061T12-W08

07. R346 unstuf 05, PCa7 S6OPF/IEY C11.8611812- W08

08. Remove SUBWOOFER 10, PR3L 30.6Kohm R11-8063T12.W08

09. Add one more AMP for SPK 11. PR23 21Kohm R11-0213T12-W08
12. PR88 6.8Mohm R11-0685T13-WO08
13. PR8 453Rohm R11-4530T22-WO08
14. PC19 unstuff
15. PR6 unstuff
16. PR140 100Kohm R11-0104T12-W08
17. PR145 93.1Kohm R11-9312T12-R01
18. PR143 15Kohm R11-0153T12-WO08
19. PR124 95.3Kohm R11-9532T12-WO08
20. PR86 28.7Kohm R11-2872T12-WO08
21. PC69, PC70 change to 1206 package
22. PR88 6.8Mohm R11-0685T13-W08
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