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Block Diagram

CLock Delivery chart

CPU-1 ( Host Bus )

CPU-2 (DDR3L)

CPU-3 ( Display/Reserved )
CPU-4 ( Power )

CPU-6 ( Power & GND )
CPU-5(GND )

DDR3L SODIMM 0

DDR3L SODIMM 1
DGPU_PCI-E Host
DGPU_MEM IF A/B
DGPU_GDDRS FrameBuffer AQ
DGPU_GDDRS FrameBuffer Al
DGPU_GDDRS FrameBuffer BO

DisplayPort
PS8330B
Page 47

D|

HDMI

PS8401A
Page 42

D|

DGPU_GDDRS FrameBuffer Bl
DGPU_GDDRS5 FB-A_DECOUPLING
DGPU_GDDRS5 FB-B_DECOUPLING
DGPU_MEM IF C/D

SO-DIMM x2 DDR3L
Up to 16GB

Page 9-10

1333/

Shark Bay Mobile

DIB

Intel Haswell-M
1364-Ball BGA

DDR3L

PEG Gen3 PCI-E x16

HD Graphic GT1/GT2/GT3
eDP

DDI(3 Ports)

DIC

1600 MHz

DGPU_GDDRS FrameBuffer C
DGPU_GDDRS FrameBuffer C
DGPU_GDDRS5 FB-C_DECOUPLING
DGPU_GPU DECOUPLING A
DGPU_GPU DECOUPLING B
DGPU_DACA Display IF
DGPU_GPIO,I12C

DGPU MIO & XTAL
DGPU_ROM,HW Straps

DGPU NVVDD, FBVDDQ

Page 3-8|

8GT/s

x4 DMI(5GB/s)

UsB2.0

Card Reader
RTS5227/5249

Page 45

Intel Lynx Point
HM87 g95-Ball BGA

Port 10

UsB2.0
Port 11

DGPU GND
DGPU_Power Control

RJ45
Page 51

2205B

PCH-1 (HDA/JTAG/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-8 ( Power )

PCH-8 (GND )

eDP Connector

LED Driver IC/LED_8051
KBC( KB3930QFB1 )

Card Reader/USB3.0 CNT-1/-2
USB 3.0 /iCharger

DP with Repeater

HDMI Repeater

Audio CODEC/Audio AMP
CPU FAN/BTB CONN
GIGA LAN(BigFoot BEN2205B)
HDD With Repeater
SSD/DGPU FAN

WLAN /Camera/ClickPad/LID
Battery Select/Charger
System Power
+1.35VDIMM/+0.675VRUN
+1_05VRUN/+1_5VRUN
DGPU POWER FBVDDQ
DGPU POWER NVVDD
CPU Power (ISL95812HRZ)
EMI

Screw/ME

[A] Audio

[A] USB3.0 CNT-3/-4

[B] LED Board

BigFoot Killer

Page 51

PCI-E 2.0 Ports X 8

USB 3.0 Ports X 4

WLAN/BT

Page 54

USB 2.0 Ports X14

SATA3.0Y Azalia HD Audio

HDD

Page 52

SATA 3.0 Ports * 4

SATA3.04

SSD-1

mSATA

Page 53

SATA 2.0 Ports * 2

SPI I/F

LPC I/F

SSD-2

mSATA

Page 53

Embedded Clock

UsB2.0
Port 1

UsB2.0
Port 8

USB3.0
Port 3

PCI-E x16 Gen3

eDP x4

nVIDIA

N16E-GT(GTX 970M)
GB3-256_40*40mm
1745-Ball BGA

Page 11-31

GDDR5

(64Mx32bit)x12

/3GB

Page 12-22

eDP Panal

Page 42

WLAN/BT
Page 54

Camera CONN
Page 29

iPad Charger
TPS2546RTER

Page 29

usB2.0 USB3.0 CNT-1

Page 46

]

UsB2.0
Port 0
USB3.0
Port 1

UsB2.0
Port 1
USB3.0
Port 2

Azalia
i

Page 32-41

BIOS
8MB/ME
Page 34

LPC Debug
Page 44

:

LED Driver

P2501 KB3930B
Page 43 Page 44

KBC

J! il

[C] Power SW Board
DGPU Power Sequence
Power on Block Diagram

EPF021J
P

age 43

LED KeyBoard ClickPad
Page 43 Page 54

Power down Sequence
Power on Sequence
History

USB3.0 CNT-2
(16H2A)

Page 65

Thursday, August 21, 2014

DC JACK

Page 55

in-Speaker in-Speaker

USB3.0 CNT-3
(16H2A)

Page 66

Page 49 Page 64

Audio
ALC892-CG
Page 49

Amplifier
APA2051
Page 49

in-Subwoofer
HeadPhone
MicroPhone

in-MIC
Page 54

Page 64

EC RO

Page 44

BQ24737RGRR
Battery Select/Charger
Page 55

TPS51125RGER
+3VSUS / +5VSUS
Page 56

MP2138DQT
+1_5VRUN
Page 58

TPS51125RGER

+1_35VDIMM

APL5337KAI
+0.675VRUN
Page 57

TPS51211DSCR

+1_05VRUN Page 58

ISL95812HRZ
+VCC_CORE (CPU)
Page 61

TPS51211DSCR
VRAM(FBVDDQ)
Page 59

UP1642PQAG
NVVDD (dGPU)
Page 60
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32.768kHz

0

SPI FLASH DEBUG MINI_PCIE KBC
SM CARD CARD
7N
5
N 2 n en 2
= ; =] o) &) ><‘
= @) O =2}
é 5 8‘ = 8\ 8\ = “l @ E’j
-l = =l = z z| = ol = <%
2 ol @ s 5| 8 b sl
2 ! ! x| T et gl =
2 s} = = O @
~ o @] o O
- 53]
v - B - q o
ODEC_HDA BIT CLK a3 8 2! N S 3
Audio = | I 4
HDA BCLK & 2 = = 2 2
ALC892 a 5 0 a
24MHz i 2, = o
3 5 5 3 CLK_CARDREADER_1_P
¥ o) 9 2 CLKOUT_PCIE N_2
g % X a8 - Cardreader
o
0 CLKOUT pCIE p 2 | CLK.CARDREADER | N RTS5249
100MHz
DPLL_REF_CLKP CLR_DFP CLKOUT_DPNS_P
DPLL_REF_CLKN CLK_DPN CLKOUT DPNS
— CLKOUT PCIE N 3 CLK_PCIE_LAN# GIGA LAN
BEN:
CPU etk bp sser PCH CLKOUT PCIE P 3 CLK_PCIE LAN 2205B
SSC_DPLL_REF_CLKP — CLKOUT DP_P 100MHz
CLK_DP_SSCN
SSC_DPLL_REF_CLKN CLKOUT_DP
135MHz
HASWELL
CLK_EXP Lyl’lX
BCLK — CLKOUT DMI y
, LK_EX g
BCLK# CLK EXP# CLKOUT DMI# 35
100MHz _ o) CLKOUT PEG A GFX REFCLKY ] pEx REFCLK# GPU
£ g z 3 S & zZ 3 S 3 -
N
g 35 8 g 8 8 8 3 £ . = 3 CLKOUT PEG A p|-OFXREFCLK f Loy NI15P-GT
m m o m S = |
g 5 & & 2 8 &8 8 b ! o E = 100MHz s & - = s 2 - =
= 2 5 5 g g 2 % 5 = g & 38 g
9 = = = = 3 = 2 =5 2 = 4 4 2
~ = g g ) s} o O ) o
ol 2| w2| = ol o & ~ ~
Z sl =2 Ay Z al =2 Ay
4 4 EM e 4 [~ Eaﬂ ™4
gl gl 22| 2 al gl 2zg| & N N
a a go‘ o‘ a o‘ go‘ O‘ 22R - B S - i - = s - i
I o S = 0 0 2 2 % 2 <] = = =
d\ d\ :::d\ U\ d d\ :::U\ U\ U\ U\ EU\ U\ U\ U\ EU\ U\
g a
< < Z<| < o @ Zm) o 25MHz 32.768KHz CL;%}[)ICLFB sl 2 25l 3 gl gl 23 =
sl 5] e=| = 5| =] e=] = MHz 2| B 28| & 2l B =g &
S a a
&) &)
M HH M Rt M Rt M Rt
o 5 o 5 o 5 o 5
SODIMM A SODIMM B MEMORY x 4 MEMORY x 4
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Haswell ( DMI,PEG,FDI ) Haswell ( CLK,MISC,JTAG )

PEG_RCOMP
Width:12 mils
Spacing:15 mils
UBBA HASWELL BGA_E Length:400 mils
SM_RCOMP_0/1/2 : 15/20/25/15/20/25

EG RCOMP é,:g PEG_COMP R206, 24.9R1%0402_0 vcCI0A OUT SM_RCOMP_0/1/2 Length max: 500mil
AB2 PEG_RXNO 0 PEG_RXNO 11 B D
35 DMI_TXNO DMI_RXNO PEG_RXN1 BT PEG_RXN1 11 UesB HASWELL_BGA_E
gg gm:;;m; DMI_RXN1 PEG_RXN2 [Eg PEG_RXN2 11 a1 Misc 8851
3 DMITXNG DMI-RXN PEG-RXNS |02 PEG-RNA 11 “O|PROCDETECT | g SM RCOMPO [-BRet SURESURO-NEB210 e JOORVAONZ o G0
AB1 - PEG_RXN5 [T PEG_RXN5 11 —VIAH CATERRY S50+ caTeRR z g SwRcoMey SM_RCOMP2_INC__R218 100R1%0402
35 DMI_TXPO DMI_RXPO PEG_RXN6 PEG_RXN6 11 2 SV BRANRST BE2 T CPUDRAVRSTH
| | | | == CRLDRANRSTE
% v i PECRXNe [Tz PEG RS 11 44 HPEC K3 PECI Z SM_DRAMRST
35 DMI_TXP2 DMI_RXP2 ° PEG_RXNS |17 PEG_RXN8 11 H PROCHOT# R Sggo PROCHOT - PrOY P23
35 DMI_TXP3 g | . THERMTRIP BRED 2
B - DMI_RXP3 Ppégeﬁn)a(mg v, ggg,s;ms:o 111 37 H_THRMTRIP# << O THERMTRIP PREQ m&—ﬁ%
35  DMI_RXNO <{——xez— DMI_TXNO PEG_RXN11 [~z PEG_RXN11 11 N _‘I_r'\cﬂg MST_VIA_XDP_TMS
gg gm:,siw —Gz—| DMI_TXN1 PEG_RXN12 [y PEG_RXN12 11 D52 Q TRST pV23 XDP TRST#
_RXN2 <C——{ DMI_TXN2 PEG_RXN13 [v PEG_RXN13 11 35 H_PM_SYNC 5 VIA XDP TDI__ M
35 DMI_RXN3 K—=2— DMI_TXN3 PEG_RXN14 [y PEG_RXN14 11 37 H.CPUPWRGD S>———a— & F50 | PM ST, 2 D! M2 VIA_XDP_TDO
| - - PM_DRAM_PWRGD R _AP48 | El TDO [F53 v
AF1 PEG_RXN15 5 PEG_RXN15 11 SM_DRAMPWROK DBR [p—=2—IA XDP_DBRESETE
35 DMI_RXPO <¢—zr=—{ DMI_TXPO PEG_RXP0 1570 PEG RXPO 11 37 PCH_PLTRST_CPU Y>—— 240 PLTRSTIN
35 DMI_RXP1 {C—rex— DMI_TXP1 PEG_RXP1 [A10 PEG RXP1 11 - - i — spmeo 82!
35 DMI_RXP2 {&—a&7— DMI_TXP2 PEG_RXP2 [Fg PEG_RXP2 11 BpMe1 820
35 DMI_RXP3 K&———— DMI_TXP3 PEG_RXP3 [rg PEG_RXP3 11 R194 33 CLK_DPN A8 | DPLL_REF_CLKN pot
X . 10KR1%0402 - AE _REF_( BPM#2 50
PEG_RXP4 [—Ag PEG_RXP4 11 33 CLK_DPP V6| DPLL_REF_CLKP ° BPM#3
PEG_RXP5 [ PEG_RXP5 11 33 CLK_DP_SSCN SSC_DPLL_REF_CLKN & BPM#4 49
P PEG_RXP6 11 - Vi _DPLL_REF_| 8 53
EG_RXP6 | — 33 CLK_DP_SSCP AB6 | SSC_DPLL_REF_CLKP BPM#5
PEG_RXP7 | PEG_RXP7 11 " 33 CLK_EXP# BCLKN —  ~ e
2 GND -~ ARG BPM#6 [p51
F11 PEG_RXP8 PEG_RXP8 11 33 CLK_EXP BCLKP BPM#7
35 FDI_CSYNC %I FDI_CSYNC PEG_RXP9 [ PEG_RXP9 11 -
35  FDI_INT DISP_INT o PEG_RXP10 [y PEG_RXP10 11
g PEG_RXP11 [~y PEG RXP11 11 ¢
PEG_RXP12 [y PEG_RXP12 11 20F 12
PEG_RXP13 [~yZ PEG_RXP13 11
PEG_RXP14 [y PEG_RXP14 11
PEG_RXP15 g5 PEG_RXP15 11
PEG_TXNO [—gg——0 PEG_TXN0 11
FoI PEG_TXN1 [FEg———00 PEG_TXN1 11 H CPUPWRGD EC8 4 X C15p50N0402 |||-GND
PEG_TXN2 Fpz——00 PEG_TXN2 11
PEG_TXN3 [—gz—02 PEG_DX\3 11
PEG_TXN4 Fg3—02 PEG_TXN4 11
PEG_TXN5 [—J5———00 PEG_TXN5 11
PEG_TXN6 [-gr—00 PEG_DXN6 11 17_4870
PEG_TXN7 [—J3———0 PEG_TXN7 11 17_4860
PEG_TXN8 [FJ;——92 PEG_TXN8 11 1
PEG_TXNO [—fg——00 PEG_DXN9 11
PEG DN [ HE——5 PEC Tt 1 I7 4870
PEG_TXN11 [FRp——20 PEG_TXN11 11 I
PEG_TXN12 [FRg—0 PEG_TXN12 11
PEG_TXN13 [Frz———0 PEG_TXN13 11 I7_4870
PEG_TXN14 [-rT———2¢ PEG_TXN14 11 I7_4860 OA3-13F1002
PECITXNIS oS5 PEG_TXNI5 11 OA3-AF18001
PEG_TXPO [Fg5—00 PEG_TXPO 11
PEG_TXP1 Fpg——02 PEG_TXP1 11
PEG_TXP2 Fgg—00 PEG_TXP2 11
PEG_TXP3 [—gg——00 PEG_TXP3 11
PEG_TXP4 [FEp———00 PEG_TXP4 11
PEG_TXP5 [—jg—00 PEG_TXP5 11 .
PEG_TXP6 [—gp——00 PEG_TXP6 11
PEG_TXP7 [—jz—00 PEG_TXP7 11
PEG_TXP8 [-j———00 PEG_TXP8 11
PEG_TXP9 PEG TXPY 11 p.11 479493 479493 SharkBay_HSW _ext_rev2.0.pdf
PEG_TXP10 —R-s—5 PEG_TXP10 11 Processor JTAG (TDI, TDO, TMS, TRST#, TCK) signals,
PEG_TXP11 FRT PEG_TXP11 11 . PREQ# and PRDY# signals signals have adequate
PEG_TXP12 PEG_TXP12 11 1_35VDIMM i i i
PEo-TXb1z R3 < P Txo1s 11 internal bias resistances to support the removal of the
PEGTXP14 T3 < PEG X1 11 Not Support Deep S3 external pull up and pull down on the board
PEG TXP15 2 PEG TXP15 11 when debug is no longer needed.
— - R41
1.8K1%0402
10F 12 6040 1.35V
35 PM_DRAM_PWRGD 3 R39 OR1%0402 PM_DRAM _PWRGD R
XDP_TCLK R34 51R1%0402
+VGCIo_OUT 3.3KR1%0402 S .
EC Sink current 2 mA K6 SIR1%0402
GND
R193
o
681R1%0402 — <o-DIMM 1K on CRB , OR on DG GND
ose SO- i
4 EC_PROCHOT# ¥ R192 ., 56R0402 H_PROCHOT# R 4 R
910 DDR3_DRAMRST# <& RS0 0R1%0402 CPUDRAMRST#
61 IMVP_PROCHOT# ((})—1N2— = .
P R el S e B o J77Si MICRO-STARINT'L CO.LTD.
se X_C0.1u16X0402 [Title
CPU-1 ( Host Bus )

GND ize | Document Number
MS-16H5
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9 M_A DQ[63:0] <)y

9,10 DIMM_SM_VREF
9 'M_VREF_DQ_DIMMA
10 M_VREF_DQ_DIMMB

Haswell ( DDR3L )

SODIMM#A
UssC HASWELL_BGA_E
— Ao sA_bao RSVD
~ ARST| SA_DQ1 SA_CKNO M_A CLK_DDR#0 9
~ A SA_DQ2 SA_CKO M_A CLK_DDRO 9
~ AHS3 | SA_DQ3 SA_CKEO M_ACKEO 9
~ AHST| SA_DQ4 SA_CKN1 M_A CLK_DDR#1 9
~ AKS2 | SA_DQ5 SA_CK1 M_A CLK_DDR1 9
~ AKS3 | SA_DQ6 SA_CKE1 M_ACKET 9
~ ANS4| SA_DQ7 SA_CKN2
~ ANS2| SA_DQ8 SA_CK2
~ ARET| SA_DQ9 SA_CKE2
~ ARB3| SA_DQ10 SA_CKN3
~ A SA_DQ11 SA_CK3
~ A SA_DQ12 SA_CKE3
~ ARB2| SA_DQ13
~ ARB4| SA_DQ14 SA_CS#0 M_ACSH 9
~ AVES | SA_DQ15 SA_CS#1 MACS# 9
~ AVE3| SA_DQ16 SA_CS#2
~ AYE2| SA_DQ17 SA_CS#3
~ AYET| SA_DQ18 SA_ODTO M_AODTO 9
~ AVET| SA_DQ19 SA_ODT1 M_AODT1 9
~ A SA_DQ20 SA_ODT2
~ A SA_DQ21 SA_ODT3
D05 A SA_DQ22 SA_BS0 M_ABSO 9
AD0s A SA_DQ23 SA_BS1 MABST 9
A D0sE A SA_DQ24 SA_BS2 MABS2 9
ADQ26 B SA_DQ25
2D SA_DQ26 VSS ||I'GND
D SA_DQ27 SA RA M_A RAS# 9
D SA_DQ28 SA WE MAWE# 9
D SA_DQ29 SA_CA M_ACAS# 9
2D SA_DQ30 BD28 A A KOMA A0 9
D | SA_DQ31 SA_MAO [-5D37 A
D | SA_DQ32 SA_MA1 [-5F3g A
D 17| SA_DQ33 SA_MA2 [-BEg A
D T SA_DQ34 SA_MA3 [-5F32 A
D 2| SA_DQ35 SA_MA4 [5e27 e
D 12| SA_DQ36 SA_MA5 [gF57 A
D 17| SA_DQ37 SA_MA6 [5C28 A
~ T SA_DQ38 SA_MA7 [gE57 e
A —Bco | SA_DQ39 SA_MA8 "5G37 A AC
A BE9 | SA_DQ40 SA_MA9 I"gF75 A A
~ BE6 | SA_DQ41 SA_MA10 [-BF3T N
~ BCe | SA_DQ42 SA_MA11 |~BEaT N
A BDo | SA_DQ43 SA_MA12 BEZG A A
~ BFo| SA_DQ44 SA_MA13 |-BE32 N
~ BEE | SA_DQ45 SA_MA14 |-BE3T N
~ BD6 | SA_DQ46 SA_MA15
A BB4 | SA_DQ47 AJ52 A DQSHO P > M_A_DQSH[7:0] 9
A DQ BCco | SA_DQ48 SA_DQSNO [—2p53 A DQSH#1
ADQ50____AW3 | SA_DQ49 SA_DQSNT ["Ayy57 A DQS#2
ADQ51____AW2 | SA_DQS0 SA_DQSN2 ["Rvzg A DQS#3
A DQ52 BB3 | SA_DQ51 SA_DQSN3 75577 A_DQS#4
ADQ53____BB2 | SA_DQ52 SA_DQSN4 [gE7 A_DQS#5
ADQ54____AW4 | SA_DQ53 SA_DQSNS5 [5A3 A_DQS#6
ADQs5 ____AWT | SA_DQS4 SA_DQSNG ["AT7 A DQSH#7
Do AUT| SA_DQ55 SA_DQSN7
A DQ57 A SA_DQ56 RSVD :§J553§ A DQSO e > M_A_DQS[7:0] 9
A DQ58 ART | SA_DQ57 SA_DQSO ["Aps57 A DQST
A_DQ59 AR4_| SA_DQss SA_DQST I"AWs3 A DQS2
A DQ60 AUZ_| SA_DQ59 SA_DQS2 I"BRze A DQS3
A DQ6T AU4_| SA_DQ60 SA_DQS3 I"BET7 A DQS4
A DQ62 ARZ | SA_DQ61 SA_DQS4 "R A DQS5
A DQ63 AR3 | SA_DQ62 SA_DQSS5 I7gp: A DQS6
SA_DQ63 SA_DQS6 [~AT A DasT
AM6 SADOST gy
(————AR6| SM_VREF RSVD
g%—m;r SA_DIMM_VREFDQ A40
———————{ SB_DIMM_VREFDQ RSVD [Ky40
RSVD
BG83 | rsvd RSVD [avsg
RSVD [Rv40
RSVD [FRU40
RSVD [Kv3g
RSVD [FXU39
RSVD

30F 12

10 M_B_DQ[63:0] <K

SODIMM#B
U68D HASWELL_BGA E
D 4
EE 28; SB_DQO RSVD |18
bQ AE57 | SB_DQ1 SB_CKNO 10
bQ AE54_| SB_DQ2 SB_CKO 10
BG AC53 | SB_DQ3 SB_CKEO
BQ AC5T | SB_DQ4 SB_CKN1 10
b5Q AE52 | SB_DQS SB_CK1 10
BG AE53 | SB_DQS6 SB_CKE1
BG AU47| SB_DQ7 SB_CKN2
BG AUZ9 | SB_DQ8 SB_CK2
BG Ava3 | SB_DQ9 SB_CKE2
BG AV45 | SB_DQ10 SB_CKN3
BG AUZ3 | SB_DQ11 SB_CK3
BG AUZ5 | SB_DQ12 SB_CKE3
DQ Ava7_| SB_DQ13 BA20
5e Av4g| SB_DQ14 SB_CS#0 Wﬁg M_B_CS#0 10
BG BC40| SB_DQ15 SB_CS#1 M_B_CS#1 10
BG BE49 | SB_DQ16 SB_CS#2 [FAw20
BG BDa7 | SB_DQ17 SB_CS#3
DQ BC47_| SB_DQ18 AY20
Daz0BD49 | SB_DQ19 SB_ODTO Vg; M_B_ODTO 10
Do BD50 | SB_DQ20 SB_ODT1 M_B_ODT1 10
DQ22 BE47 | SB_DQ21 SB_ODT2 W19
DQ23 _ BF47 | SB_DQ22 SB_ODT3 Y23
D24 BE44 | SB_DQ23 SB_BSO [gAz BSO 10
Dass  BD44 | SB_DQ24 SB_BS1 BS1 10
Dase  BC42 | SB_DQ25 SB_BS2 BS2 10
50>y —BFas| SB_DQ26 VSS |||-GND
Dass  BF44 | SB_DQ27 SB_RAS AS# 10
o o s ohs case 1o
D 42| 35— -
:823 BE42 | SB_DQ30 BA30 A O>M_B_A15:0] 10
Da3z BAT6 | SB_DQ31 SB_MAO [-AW30 x
Da3s AUT6 | SB_DQ32 SB_MA1 [~Ay30 o
Dasi BAT5 | SB_DQ33 SB_MA2 [~Av30 e
Da3s AVi5 | SB_DQ34 SB_MA3 [-AW32 N
Da3e Avi6 | SB_DQ35 SB_MA4 [~Ay37 A
Da37 AVi6 | SB_DQ36 SB_MA5 [~AT30 A
Dase ___Avis | SB_DQ37 SB_MAG "av32 A
Das—AUTS | SB_DQ38 SB_MA7 [~BA32 A
Bod AUT2 | SB_DQ39 SB_MA8 [~AU32 A
Bod AvT2 | SB_DQ40 SB_MA9 [~ATZ3 a
Bod BATO | SB_DQ41 SB_MA10 [~Ay35 a
Bod AUT0 | SB_DQ42 SB_MAT1 [~AW35 a
Bod AViz | SB_DQ43 SB_MA12 [~AUZ0 a
Bod BAT2 | SB_DQ44 SB_MA13 [~AW36 a
Bod AYT0 | SB_DQ45 SB_MA14 [~5A35 a
Bod AVT0 | SB_DQ46 SB_MA15
504 A SB_DQ47 AD52 DQSHO e > M_B_DQSH[7:0] 10
DQ4 BA SB_DQ48 SB_DQSNO —A[7z6 DQSHI
5O50 AVE | SB_DQ49 SB_DQSN1 [gpgz DOSEZ
DOBT BAG | SB_DQ50 SB_DQSN2 [gpgz DOSH
DOEZ AVS | SB_DQ51 SB_DQSN3 [~AwA DOSHT
DOE5 Avs | SB_DQ52 SB_DQSN4 [~AWT DOSHE
DQ54 AU6_| SB_DQ53 SB_DQSN5 ["Ayyg DQS#6
DOE5 Av6 | SB_DQ54 SB_DQSN6 [~Ar2 DaSE
DOBE AMD | SB_DQ55 SB_DQSN7
Das7 —AM3 | SB_DQ56 RSVD :ngg DQSO P> M_B_DQS[7:0] 10
DOES AKi | SB_DQ57 SB_DQSO [~V DOST
DOBS ARa | SB_DQ58 SB_DQS1 [~ DOSZ
5O80 A SB_DQ59 SB_DQS2 [gE DOS3
] A SB_DQ60 SB_DQS3 [apy DOS
DO62 AKZ | SB_DQ61 SB_DQS4 [FAWT2 DOSS
5O6s AK3 | SB_DQ62 SB_DQS5 AW DOSE
SB_DQ63 SB_DQS6 [~A[3 DOST
SB_DQS7 m
RSVD
rovo | 832
RSVD [gF37
RSVD [gg37
RSVD [~Ap3g
RSVD (B39
RSVD [Bc37
RSVD [~gp37
RSVD
40F 12

msi
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Display/Reserved
+VCCIO_OUT
R189
u68J HASWELL BGA E 10KR1%0402
EDP_HPD#
2 F1
47  DDIB_LANEO_DN —372— DDIB_TXNO EDP_AUXN :Mg; EDP_AUXN 42 5
47 DDIB_LANEO DP <{———%z— DDIB_TXPO EDP_AUXP EDP_AUXP 42 42 EDP_HPD 1
47 DDIB_LANE1_DN —g% DDIB_TXN1 EDP_HPD [ +—EDP HPDE N-2N7002_SOT23
47 DDIB_LANE1_DP <{———g57— DDIB_TXP1 c14 R233
DP 47 DDIB_LANE2 DN G54 DDIB_TXN2 EDP_TXNO |77 EDP_TX0_DN 42 T00KR0402
47 DDIB_LANE2_DP K34 DDIB_TXP2 EDP_TXN1 [-o EDP_TX1 DN 42
47 DDIB_LANE3 DN 54| DDIB_TXN3 EDP_TXPO |77 EDP_TX0DP 42
47 DDIB_LANE3_DP DDIB_TXP3 EDP_TXP1 EDP_TX1 DP 42
48 TMDS_D2# 8 DDIC.TXND £0P_RCOMP Aflsze EDP_RCOMP R204 24.9R1%0402_ ., vccion OUT
438 TIAhlggsﬁ?i A DDIC_TXPO EDP_DISP_UTIL 3
| B57| DDIC_TXN1
HDMI 48 TMDS_D1¢¢————=75 DDIC_TXP1 FDI_TXNO 8 EDP_TX2 DN 42
48  TMDS_DO#<C———p75— DDIC_TXN2 FDI_TXPO [—x EDP_TX2_ DP 42
48 TMDS_DOSC—— 55— DDIC_TXP2 FDI_TXN1 (g EDP_TX3_DN 42
48 TMDS_CLK# <C——p55—| DDIC_TXN3 FDI_TXP1 EDP_TX3 DP 42
48 TMDS_CLK <K————— DDIC_TXP3
1
81%— DDID_TXN2
A16] DDID_TXP2
816 DDID_TXN3
*-| DDID_TXP3
17 HASWELL_BGA_E
515 poio_Txno To eDP Panal otk
Ar# DDID_TXPO
517 DDID_TXN1
% DDID_TXP1
’\%— DAISY_CHAIN_NCTF_A3
| DAISY_CHAIN_NCTF_A4
F51
100F 12 DAISY_CHAIN_NCTF_BF51 ng
A5 DAISY_CHAIN_NCTF_BF52 [~grs53
A55| DAISY_CHAIN_NCTF_A51 DAISY_CHAIN_NCTF_BF53
A55| DAISY_CHAIN_NCTF_A52 4
X~ DAISY_CHAIN_NCTF_A53  DAISY_CHAIN_NCTF_C1 [-€;
DAISY_CHAIN_NCTF_C2 [~&3
& DAISY_CHAIN_NCTF_C3
5% DAISY_CHAIN_NCTF_B2 54
%~ DAISY_CHAIN_NCTF_B3  DAISY_CHAIN_NCTF_C54 :§1
85 DAISY_CHAIN_NCTF_D1
855 DAISY_CHAIN_NCTF_B52 | psa
B854 DAISY_CHAIN_NCTF_B53 ~ DAISY_CHAIN_NCTF_D54
UBBK. HASWELL BGA E >~ DAISY_CHAIN_NCTF_B54
1
RSVD_TP [ BCA
BE4 RSVD_TP 805%| DAISY_CHAIN_NCTF_BC1
B[F%— RSVD_TP RSVD_TP g g,:s%— DAISY_CHAIN_NCTF_BC54
% RSVD_TP RSVD_TP | DAISY_CHAIN_NCTF_BD1
£ R54 9R1Y
Gg_ RSVD_TP CFG_RCOMP g CFG RCOMP__R38 49.9R1%0402 |||-GND ao54
- RSVD_TP CFG16 -(;523 5% DAISY_CHAIN_NCTF_BD54 N35
c2f CFG18 [aq 5E5| DAISY_CHAIN_NCTF_BE1 RSVD [FAN37
GoZ | RSVD_TP CFG17 Fysp BES DAISY_CHAIN_NCTF_BE2 RSVD [=xFg
o Fof| RSVD_TP CFG19 X St - 8E55 DAISY_CHAIN_NCTF_BE3 RSVD &g
X _ i _NCTF_|
GND.||| 1 R190, , \49.9R1%0402 TESTLO F21 F2t | tesTio_Far s PCI Express* Static x16 Lane Numbering Reversal BEg DAISY CHAIN_ NGTF BE52 RSVD 13
751 VSS RSVD [Xpja - ' BE5%| DAISY_CHAIN_NCTF_BE53 RSVD (&7
I RSV [
F25] VSS RSVD [FRU27 BE5 DAISY_CHAIN_NCTF_BF2 RSVD [XGas
+VCC_CORE O vce RSVD [FRU26 BE%| DAISY_CHAIN_NCTF_BF3 RSVD
L RSVD 8pa - . %-{ DAISY_CHAIN_NCTF_BF4
Lg RSVD_TP RSVD o MSR Privacy Bit Feature
| RSvD_TP oD [ALs CFG3 1 = Debug capability is determined by IA32_Debug_Interface_MSR (0xC80) bit[0] setting
L51 RSVD 7Fg 0 = IA32_Debug_lnterface_MSR (0xC80) bit[0] default setting overridden
% RSVD_TP RSVD
F24
Flg— RSVD_TP
GND.||| R191, , ,49.9R1%0402 TESTLO F20 F%ﬁ_ L DP enable 12 OF 12
AG4 - 1 - Di
Ab4g| CFG0 rsvo [K1° FEE ] ol Enmes
R202_,  1KR1%0402 CFG2 AC4 ggg;
,_“ AE4
R201__ 1KR1%0402 CFG4 Y50 | gggi
AB2| Gros 12
— wa¥| CFG6 RSVD_TP :gm
oND a5 CFG7 RSVD_TP
54| CFG8 H54 =1x16 PCl Express
y85 CFG9 VSS HE3
ws5 CFG10 Vss
— CFG11 H51
\L;g B R vss g PEG DEFER TRANNG
R53 | CFG13 vss CcFG7 1: (Default) PEG Train immediately following xxRESETB de assertion
R52| CFG14 51 0: PEG Wait for BIOS for training
% CFG15 RSVD 553
L RSVD = v
L0 | psvo RaVD [0 277S7 MICRO-STARINT'L CO..LTD.
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wvoo,_cone Haswell ( POWER )
o
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B43 a7
e ma5{ VCC RSVD (o1
] B46 xgg 2233 6 +1_35VDIMM
 —C N 1
22uF x 20 /0603 o7 Vee RSVD 42 A R
C11-2267313-T04 c28 | VCC AR29 o . . . . . . |
G317 VeC VDDQ [~AR3T
+VCC_CORE G3o| Vee VDDQ [~AR33
[e) T34 | VCC VDDQ [ATT |+
i Voo Vooe [T PEC18 ca43 cas2 cads c511 5 5
T csg| AT2
| ce8 S VDG [ | C330u250 C1u25X0402 C1u25X0402 C1u25X0402 C10u6.3X0603| C10u6.3X0603| C10u6.3X0603
c42 | VeC vDDQ "AT37
1 e c43 | VCC VDDQ ["AT36 [ = = = = — — —
7571 VcC VDDQ [~AV37 9 R 9 R N R N
29y ﬁcj%_ vCC VDDQ [Awrg2 GND N e P GND OND s ) oso P GND
cors O VDDQ [~AW25
— D27 | VoC VDDQ [~AW29 L
7 D28 | VCC VDDQ ["AW33
4 D31 VCC VDDQ [Ay7g
c279 o3| VeC VDDQ [~gEzT—¢
— D34 VCC VDDQ gEzz 1
C286 ) < A VDDQ B3 |
— — 38| VcC VDDQ (BRI
cs3 39| cC vDDQ (BR3¢
— B4z | VCC VDDQ B3 1
D43 VCC VDDQ [~gE3—1
—e D45 | VCC VDDQ [BE3s 1
c52 | — N DAY vDDQ Dz
= D48 | VCC VDDQ [Pz 1
£27-] VCC VDDQ [~gp3g—¢
1 cas £25-| VCC vDDQ [Bp33 9 ©
Cco87 E31 | VCC vDDQ "BETg |
—=— E32| VCC VDDQ [BEZT %
Cco81 E34 | VCC vDDQ "BE7s |
—= 3| VcC vDDQ [~BE3;—
C299 ¢ Em|VvcC vVDDQ BE33 |
—— 39| V/CC vDDQ +VCC_CORE
E42 | VCC 31 o
|—C300 Ea3 VCC RSVD |20
1 comr ] Ed5 | vCC Ve
coms p Ed6 | Ve8 RSVD fg Rig2 CLK and DATA Misatch
[ E48 | h
e 388 RSVD 100R1%0402 +VCCIO_OUT 2000mils i
F28 C50 "
| €264 4 37 VCe VCC_SENSE >> VCCSENSE 61 SVID. total Length.not.over.6.
c283 F32 | VOC RSVD 751 300 mA +VCCIo_out
" ] F34 | VCC VCCIO_OUT MF77 FC_Fi7 R186. . X OR1%04021 05y AJ12 +VCCIO_ouT
280 36| VCC FC_F17 [AR® _05V_
—= | — o RV VCOMP_OUT +VCCIOA_OUT cats
T F39| xgg Eggg 9 300 mA C4.7u10X0603 R29
F42 2 75R1%0402 R174
F43 | VCC RSVD [7AR49 = 54.9R1%0402
Fa5 | VeC RSVD
) | J53 VR_SVID_ALERT# R
10uF x 4 /0603 a3 VcC VIDALERT P55 e R28  \43R0402 &> VR SVID_ALERT# 61
C11-1067333-Y01 G27 | VCC VIDSCLK [~ 150 VR_SVID_DATA ¢ > VR SVID_CLK 61
G291 Vee VIDSOUT
+VCC_CORE 31| VeC Vss | B8 &
Q G32 ——— VS5 'F19 PWR_DEBUGH#
G4 Ve PWR_DEBUG Pr5z fo]  TPUNC24 +VCCIO_OUT +VCCIO_OUT
36| VCC Vss
ey 38| VCC RSVD_TP [iag
1 cso ) — P RSVD_TP [“Am49 VIA_IVR_ERROR
— Gaz | Vee RVo-To [Was | VIA IST_TRIGGER R33 R169
G43 _TP V50 9 9
1 cse S Vee Tes 130R1%0402 130R1%0402
ca9 1 46 | VCC VSS [~AJa9 If XDP not implemented, then Route Processor
— ) E— 7t 3 RO VSS [~AG50 PWR_DEBUG as a test point. This Test point must
A1 VCC VSS [FARZ9 be Glearly labeled KVR_SVID_DATA 61
F12 | VCC VSS ["AJ50
A3 | VCC VSS [TAPa9 Close-to-CPU Close-to-IN B
Hi4 | VCC VSS AR50 tO-iry tO-1t
HTE | VCC VSS ["AP50
1_05V_AJ12 HT7 | VCC VSS I"AD50
18| VCC VSS "AMB0
CPU_FC_PWR_R188, . .X 0R1%0402T 19 | VCC vss |||
F20 | VCC A36
H21 | VCC VCC A3 ]
C314 c301 F23 | VCC VCC "A3g |
X_CO.1u16X0402 X_C22u6.3X0603 Fi24_| VCC Vee [Tagz
51 VCC VCC [~z
Hog| VCC VCC [~az5
= H27 | VCC VCC "AZE |
9 R Hog| VCC vee
GND GND 9 Ve Ve WME' A
VCC ["AAZT
CPU_FC PWR D5 | . os ves [Am8
R27 X 6.04KR1%0402 , "CPU FC PWROK D3 | FC_ ARY +VCC_CORE _
3544 EC_PCH_PWROK FCD3 vee ovee. J77Si MICRO-STARINT'L CO.,LTD.
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SODIMM#A

4 M_A_DQIB3:0] K e SOCKET1A e > M_A_A[15:0] 4
A DQ 5 98 A A
A_DQ 7 | DQO A0 Tg7 AR
A_DQ 15 | DAl Al 96 A_A2
A 17 | DQ2 A2 o5 AR +1_35VDIMM +1_35VDIMM
A_DQA 4| bas A3 g2 A_Ad
A_DQ5 DQ4 A4 797 A_A5
A_DQ6 16 | DQS A5 790 A_AG
A_DQ7 18 | DQ6 A6 86 AAT
A_DQ8 21| b7 AT 789 AAS c651 C635 C636 653 C639 €655 €656 €638
A_DQ 23 | bas A8 g5 AN C1u25X0402 C1u25X0402 C1u25X0402 C1u25X0402 C10u6.3X0603 | C10u6.3X0603 | C10u6.3X0603 | C10u6.3X0603
A_DQ 33| DQ9 A9 107 AR
G 3571 DQ10 A10/AP |57 A = = = = = = = =
A DQ 27| bat1 A111783 AA GND GND GND GND GND GND GND GND
x 54— DQ12 A12/BC# 179 e
A_DQ14 34| bQ13 A13 1730 A_AT
A_DQ15 36 | DQ14 Al4 1778 AATS
DaTE 391 DQ15 A15
T DQ16 109
ADalr 1 par BAO M_ABSO 4
A_DQ19 53 | DQ18 BA1 M_ABST 4 +1_35VDIMM
NG 70| DQ19 BA2 M_A BS2 4 )
77| DQ20 So# M_A_CS#O 4 SOCKET18
D5 D21 S1# M_ACS# 4 4
S 7| DQ22 CKO M_A_CLK_DDRO 4 78 ¥BB ¥§§ K ]
DA 571 DQ23 CKO# M_A_CLK_DDR#0 4 SA0 DIVO 1 5 1 ae—
D25 —59| DQ24 CK1 M_A_CLK DDR1 4 e 5o VDD VSS (57
A DQs 67 | DA25 CKi# M_A CLK_DDR#1 4 JINC12 X_0402 ) 87| VoD Vs [55
A Do 69| D26 CKEO M_ACKEO 4 —s5 | 0
ADGZE 56| DQ27 CKE1 M_A_CKE1 4 93 VDD ¥§g 7
DQ28 CASH# M_A_CAS# 4 SA1 DIMO 1 2 94| VDD 5
e RS o —nl s
A_DQ31 70| DQ30 WE# SAQ_DIMO M_AWE# 4 JINC13 X_0402 700_| /o0 ves |41
A DQ32___ 129 ng; gﬁ? 207 __SA1_DIMO lgg e ves 37
202
2 Dggj m DQ33 SCL —Wgsmspmﬁmmm 10,34 177 VDD VSS (28
A Dass 143 | DQ34 SDA |—————))>SMB_DATA DIMM 10,34 12 xgg xgg 133
1 DQ3s 116 117 134
2 gggs 122 DQ36 oDTo DéMJ&OD‘m 4 T18| VDD VSS 1351
A_DQas___ 140 | DQ37 ODT1 M_AODTT 4 123 ¥BB ¥§g 139 ]
A DQ39___142 | DQ38 1 +3VRUN 24| /o0 Ves [142
DQ39 DMO [ 145
A_DQ4 147 8 ! ves
A_DQ4 149_| DQ40 DMI 76— 1 199 150
i VDDSPD Vss
DQ41 DM2 1 57
A_DQA 57 63 [ - ves
A 159 | DQ42 DM3 3 | 77 | et VoS [55
ADad o] Dois s 153 oot :[ e WW NC2 vSS ey
2 ggjg gg_ DG4S DVB gg C0.1u16X0402 C2.206.3X0402 S | NCTEST vss e
Vss
A D47 160 | DQ46 DMm7 : = 198 167
e D M_A_DQS[7:0] 4 >—5— EVENT# VsS
ADOI T8 | Dads 00s0 |35 ——— & 3,10 DDR3_ DRAMRST# Y)——————————— RESET# vSS |72
A_DQso 175 | DQ49 DQS1 77 A_DQS2 xgg 17
A_DQ5 177 | DQ50 DQS2 57 A_DQS3 M_VREF_DQ_DIMO R 1| rer 0a ves 7
A_DQb: 164 | DQ51 DQS3 737 A_DQSA 726 | YREF-DQ Ves |7
ADasz 188 oase DQS4 55— A Dass - vss Hg
A DQ54___174 ngi gggg 177 A_DQS6 €646 C634 ) vas |85
ADQ55 176 788 A_DQS? ) CO.1u16X0402 | (C2.2u6.3X0402
A D56 181 | DQ55 DQS7 g A_DQSH0 > M A DOSHT0] 4 xgg xgg 190
A DQ57___183 | DQ56 DQS#0 57 A_DQS#1 = = Ves Vas [195
A_DQ58 191 | DQS7 DQS#1 75 A_DQS#2 vas vas 196
A DQ59___193 | DQs8 DQS#2 53 A_DQS#3 M_VREF_CA_DIMMO | VsS 1
A_DQe0___180 | DQ59 DQS#3 735 A_DQSH# T ves =
A DQe1___182 | DQ6O DQS#4 957 A_DQSHS 91 VoS et | MECT
A DQe2 192 | DQ61 DQS#5 169 A_DQS#6 ces7 €650 20| VoS +0_675VRUN
A DQ63___ 194 ng§ ngzg 186 A_DQSHT CO.1u16X0402 | C2.2u6.3X0402 gg ves VEC2 glloEsCZ
= = 37 | VSS VIT 204 T !
) ) 37| VSS vIT L c616 4 cs72
DDR3SODIMM-204PS_BLACK M1 (used for S3) ) 37 ves 205 ggg C1u25X0603 | C1u25X0603
N13-2040210-L41 M3 (used for S0),maybe to over-ride 4335 VSS 206 = =
Active when soft-start Vss
DDR3SODIMM-204PS_BLACK
+1_35VDIMM +1_35VDIMM N13-2040210-L41
R321 R361 Close to DIMM
1KR1%0402 Close to DIMM 1KR1%0402
M_VREF DQ DIVIMO R R319,, \ 2R1%0402 _DQ ARS12 . , X OR1%0402 1 \er b DIvivA 4 M_VREF CA DIMMO__R366,  2R1%0402  CA A RIST ., X ORI%00Z 1 oy vRer 4,10
c623 Co54
Co.0zzutoxoao2 € Co.02zutoxoaoz OC
R326 R360
1KR1%0402 1KR1%0402 w2
R311 —
24.9R1%0402 24.9R1%0402 mS" MICRO-STAR INT'L CO.,LTD.
[Titie
= = = Vref DQ & CA
6D 6D Gt 6D DDR3L SODIMM 0
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SODIMM#B

4 M_B_DQ[B3:0] K e SOCKET2A e > M_B_A[15:0] 4
DQ 5 98 A
DQ 7 | DQO A0 Tg7 A
DO 75| DQ1 Al o5 A2
17 | DQ2 A2 o5 A +1_35VDIMM +1_35VDIMM
D0 2 DQ3 A3 g =
DS DQ4 A4 g7 A
DQ6 16 | DQS A5 790 A6
DQ7 18 | DQ6 A6 86 AT
Q8 2 Bg; ﬁg 89 A8 c619 €620 c578 c577 C575 c574 c617 C615
DQ 23| DAt S 85 A C10u6.3X0603 | C10u6.3X0603 | C10u6.3X0603 | C10u6.3X0603 C1u25X0402 C1u25X0402 C1u25X0402 C1u25X0402
DQ 33 107 A
G 3571 DQ10 A10/AP |57 ~
G 551 DQ11 A11 |-g3 ~ N 9 9 R 9 9 9 9
27| B01 m2RcH 53 3 GND GND GND GND GND GND GND GND
DQ14 34°| DQ13 A13 1780 AT4
DQ15 36 | DQ14 Al4 1778 ATS
DaTE 391 DQ15 A15
DQ17 41| DQ16 109
a— BAY MBS 4
DQ19 53 B |
bar >3 bats N MBS 4 +135VDIMM
a2 27 DQ20 SO# M_B_CS#0 4
382 22 Doz o M B Cof 4 SOCKET28 “
o7 25 DQ22 CKO M_B_CLK_DDRO 4 76 VDD VSS 25—
ST 571 DQ23 CKO# M_B_CLK_DDR#0 4 SAO DIMA 2 4 51 VDD VSS g%
D25 59 | DQ24 CK1 M_B_CLK DDR1 4 |I'GND §2| VDD VSS 57
Dass 771 DQ25 CK1# M_B_CLK_DDR#1 4 NC1o X 0402 57 VDD Vss |25
Da>7 9] DQ26 CKEO M_B_CKEO 4 - t—gg| VDD VsS 5o
Q8 56| DQ27 CKE1 m,g,gﬁg; j 93 VDD VSS |57
DQ29 55 | DQ28 CAS# B SA1_DIM1 9 94| VDD VSS 765
0029 LR o MBS 4 SAT DIM1 R30B__. , 10KR1%04020 5  — e —
DasT 701 DQ30 WE# AT DI M_B_WE# 4 00| VDD VSS (77
basz 729 | D31 SAD [ 20T saToMT 105| VDD VSS 77
Q33 137 | DQ32 SMI202 106_| VDD VSS 127
TeECH 127 DQ33 SCL [500——————J0SMB_CLK DIMM 9,34 97| VDD VSS (28
TR 43| DQ34 SDA |——————))>SMB_DATA DIMM 9,34 92| VDD VSS (33
DQ36 730 | DA35 116 T17_| VDD VSS 134
b3 137 D336 el —— vy 71| VOO e —
Q38 120 DQ37 ODT1 M_B_ODT1 4 +3VRUN 23| VDD VSS 35—
DQ39 142 | DQ38 11 124 | VDD VSS 144
T 127 DQ39 DMO {75 VDD VSS 75
DQ4 149_| DQ40 R T J_ 199 VSS 7150
T 157 DQ41 DM2 (53 1 i VDDSPD VSS (787
159 DQ42 DM3 (1351 - l l 77 VSS (55
DQ44 146 | Bgﬁ gmg 153 C645 C633 22 mg; xgg 156
DQ4 148" | 170 . .2UB. 161
D T8 Dads Dl 120 CO.1u16X0402 | C2.2u6.3X0402 X125 N st ves [ef
DOt T60~| DQ46 DM7 = 198 VSS (g7
T8 163 DQ47 12 DASO > M_B_DQS[7:0] 4 - >—5— EVENT# vss
T 65| DQ48 DQSO (35 DosT 3,9 DDR3_DRAMRST# y»——————— RESET# VSS (73
DQ5! 175 ngg ng; 47 DQS2 xgg 7
DQ5 177 64 DQS3 M_VREF_DQ_DIM)I1_R 1 17
oS 64| DQ51 DQS3 (737 Dast 56| VREF_DQ VSS (7
o5 166 DQ52 DQS4 (157 Qss l VREF_CA VSS (78
DQ5 174 ngi gggg 1771 DQsS6 €580 c570 Ves [185
DQ5 176 788 DQS? ) 206 2
3853 176 | Dass Das? 8 383#0 C>M B DaSHTO 4 CO.1u16X0402 | (C2.2u6.3X0402 vss ves 1%
DS T83| DQ56 DQSH0 57 DaSH = = Vss VSS g5
Q58 T97-| DQ57 DQSH#1 |35 Qs = = Vss VSS 95—
DQ59 193 | DQ58 DQS#2 53 DQS#3 M_VREF_CA_DIMM1 13| VSS vss
DQ60 180 | DQ59 DQS#3 735 DQSH 14| VSS =
DQ61 182 | DQ6O DQS#4 957 DQS# 19 | VSS MEC1
DQ62 192 ng; ng:g 769 DQs# co18 c625 20 322 MEC1 +0_675VRUN
194 786 7 MEC2
Q63 D083 DOSHT QS#7 C0.1u16X0402 | C2.2u6.3X0402 22 VSS MEC2 203C
= = 37| VSS VIT 204 !
- = 37| Vss 1204 T J_ J_
DDR3SODIMM-204PS_BLACK ) 3| VeSS 205|208 658 c573
38 206 C1u25X0603 | C1u25X0603
N13-2040220-L41 T3 Vss 206
DDR3SODIMM-204PS_BLACK ) B
+1_35VDIMM
+1_35VDIMM
R295 R324
%0402 Close to DIMM a%,0402 Close to DIMM
M_VREF DQ DIMM1 R R294 . , 2R1%0402 _ DQ BJ_ R289 \ \X OR1%0402 (¢ 14 \Rer pa DIMIME 4 M_VREF CA DIMM1_R322 ,, 2R1%0402 CA B, R323 ., X ORI%OA02 (¢ i sui VREF 49
553 C632
€0.022u10X0402 €0.022u10X0402
R301 R327
1KR190402 1KR1%0402 -
R290 R328 v
roR 1340402 h R 1340402 I77Si  MICRO-STARINT'L CO.LTD.
[Titie
GND GND GND GND Vl'ef DQ & CA ize | Document Number
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G4A
1/21 PCI_EXPRESS
i W>lémils, 2.4A PEX VDD
Bu21 Close Balls Outside of BGA 2
% PCIERSTH (. l VIA PEX_WAKE 921 pey wake w3
BE2 PEX_IOVDD-1 [FAy32 ¢ * * ¢ ? 0 :
GND.||| R213,_,_,100KR0402 PCIE_RST# O pex_rsT e lovons A% !
R214 100KR0402 PEX_CLKREQ# BB20 PEX_IOVDD-3 ["Ay35 f
NV BB20 | .
3NVo PEX_CLKREQ Egiflgzgg"; BA33 [ c367 cag7 c517 531 c11s cs21 c125
BD2 . 5 [BA35 | : : 706 X X
35 GFX REFCLK 0 | pex REFOLK PEXTIovDDe 5 [ C1u6.3X60402 C1u6.3X60402 C4.7u6.3X6S C10u4X60603 C10u4X60603 C22u6.3X0603 | C22u6.3X0603
33 GFX_REFCLK# BC20 PEX_REFCLK" PEX_IOVDD-7 ELKKN——
€479, C0.22u16X70402 PEG C TXP15 INC BC21 GND GND GND GND GND
3 PEG_RXPIS Cartl 1o 22ut6x70402 PEG C TXN15 JNC BD21_| PEX_TX0
3 PEG_RXN15 === PEX_TX0" " * x,
- 1uF*4 X6S 10uF*4 X6S 4V 22uF*4 X5R
3 PEG TXP1S C108,C0.22u16X70402 PEG C RXP15 INC BH21 | Lo bo
3 PEG TN ; C1041C0.22u16X70402 PEG C RXN15 JNC___BG2T PEXRXO" 4.7TuF*2 X6S C11-106A233-T04 Wol6mils. 2 4 PEX\DD
€470, C0.22u16X70402 PEG C TXP14_JNC BE22 r 2.
'—
3 PEC RxP14 Casol G0 22u16X70402 PEG_C_TXN14_JNC BE23_| PEX_TX! AY24 ) ) ) ) ) ) )
3 PEG_RXN14 e ===2Q) PEX_TX1* PEX_IOVDDQ-1
1 22u16X70402 PEG C RXP14 INC BG23 PEX_IOVDDQ-2 ["Ay7 [
3 PEG TXP14 ; gggal 83.2231&(78482 PEG_C_RXN14_JNC BH23_| PEX_RX1 PEX_IOVDDQ-3 ["Ay7g [
3 PEG.TXN14 i | PEX_RX1* PEX_IOVDDQ-4 ["AY30 f ca27 ca09 c519 533 c116 c118 c126
€457, C0.22u16X70402 PEG C TXP13 UNC B8D23 | -5 ["BA24 C1u6.3X60402 C1u6.3X60402 4.706.3X68 C10u4X60603 C10u4X60603 C22u6.3X0603 | C22u6.3X0603
prrLsd oo 6 = ’ C4.7uB. u u U6 (T
3 PEG RXP13 sl Feo 2outexroans PEG C TXN13 NG BC23| PEX_TX2 PEX_IOVDDQ-6 ["BAZ6 |
3 PEG_RXN13 Q| PEX_TX2* PEX_IOVDDQ-7 [FEas7——1 — — = = = = =
7 22u16X70402 PEG C RXP13 INC BJ23 PEX_IOVDDQ-8 ["BA2g [ N N N N N N N
3 PEG TXP13 gge 1 83.2231&(78482 PEG_C_RXN13_JNC BJ24_| PEX_RX2 PEX_IOVDDQ-9 ["BA3g [ e e e ene ene ene ene
3 PEG_TXN13 === | PEX_RX2* PEX_IOVDDQ-10 [~gA37
€449, C0.22u16X70402 PEG C TXP12 INC BC24 PEX_IOVDDQ-11 ["Bg24
3 PECRXP12 (CGaasd I Co2auioxrod0z PEG C TXN12 UNG __BD24_| PEX.TX3 PEXIOVDDQ-12 [ 77—
3 PEG_RXN12 === ——0 PEX_TX3" PEX_IOVDDQ-13 ]
€95, C0.22u16X70402 PEG C RXP12 UNC BH24 PEX_lOVDDQ-14
3 PEG_TXP12 % g PEX_RX3
3 PEGTXNI2 ; 094 §C0.22u16X70402 PEG C RXN12 INC___BG24 xR
€429, C0.22u16X70402 PEG C TXP11_UNC BE26
3 PEG_RXP11 {{——= 55— PEX_TX4
3 PG RN gg C440}, C0.22u16X70402 PEG C TXNT1_INC BE25 e T 0.1uF*1 X5R 4.7uF*2 X6S
€93, C0.22u16X70402 PEG C RXP11 JNC __ BG26 W>20mils, 1A 14mil i CRB
3 PEG_TXP11 e | PEX RX4 mils, mils per pin on
3 PG TN ; 092 §C0.22u16X70402 PEG C_RXN1T NG xR
€426, C0.22u16X70402 PEG C TXP10 JNC BD26 Close Balls Outside of BGA 3V3 NV
—"—
3 PEG RXP10 C418}1 C0.22u16X70402 PEG _C_TXN10_JNC BC26,_| PEX_TX5
3 PEG_RXN10 = —Q PEX_TX5* AW30
€91, C0.22u16X70402 PEG C RXP10 JNC BJ26 PEX_PLL_HVDD ! ! !
3 PEG TXP10 Gs0 11Co 2outex70402 PEG C_RXN10 NG BJ27_| PEX_RX5 AW32 J_ J_ J_
3 PEG_TXN10 === q PEX_RX5* PEX_SVDD_3V3 c380 C368 C369
€417, C0.22u16X70402 PEG C TXP9 NG BC27 €0.1u16X0402 C4.7u6.3X6S C4.7uB.3X6S
'—
3 PEGRXP Caosi G0 2ouT6x70402 PEG G TXNG JNC BD27_| PEX_TX6
3 PEG_RXN9 1051 C022u === PEX_TX6" — — —
€89y, C0.22u16X70402 PEG _C _RXP9_INC BH27 GND GND GND
3 PEG_TXP9 e e PEX_RX6
3 PG TS ; 08B §{C0.22u16X70402 PEG_C_RXN9_JNC BG27 xR
C404,, C0.22u16X70402 PEG C TXP8 NG BE28
'—
3 PEG RXP8 Casel G0 2outx70402 PEG G TXNE_JNC BE29_| PEX_TX7
3 PEG_RXNS 39811C0.22u ===2Q) PEX_TX7* NWDD
C87_, C0.22u16X70402 PEG C RXP8 UNC BG29
'—
3 PES e ; [ ll C0.22u16X70402 PEG G RXNB_JNG BH29 | PEX-RXT,
R €396, C0.22u16X70402 BD29 - R0 PWM <1968mis GPU CLK
: PEG C TXP7 NG GPU to R <9842mils R23
3 PEG RXP7 (——Fac] Fessa 08rss PEX_TX8 >> GPU_CLKREQ# 33
3 PEGRXNT gg ©390}C0.22u16X70402 PEG C TXN7_JNC BC29, P 100R1%0402 REQ#
€85, C0.22u16X70402 PEG C RXP7_UNC BJ29 AY23
3 PEG TXP7 Cea G0 2out6x70402 PEG_C_RXN7_JNC PEX_RX8 VDD_SENSE > NVWDD_SENSE_GPU 60
3 PEG_TXN7 s J PEX_RX8* AW23 >> [a} 3
€389, C0.22u16X70402 PEG C TXP6 JNC BC30 GND_SENSE NVVDD_GND_SENSE_GPU 60 R228 , ,2MR0402 _PEX CLKREQ G
FE 55 axs0a0s ;
g gggsiﬁg giw'l C0.22u16X70402 PEG C TXNG JNC BD30_| Eg?ig, R to PWM <1968mils 26,31,37,44,59  DGPU_PWRGD —
y BH30 - GPUto R <6842mis R2 N-2N7002_SOT23
€83 ,, C0.22u16X70402 PEG C RXP6_INC 100R1%0402
3 PEG_TXP6 23 PEX_RX9
3 PEG TXNG ; C82 4 C0.22u16X70402 PEG_C_RXN6_JNC EGTFO PEX_RX9* L
€382, C0.22u16X70402 PEG C TXP5 UNC BE31 = GND
'— =
3 PEGRXPS CarslCo.2ouTx70402 PEG G TXN5 JNC BEaz_| PEX_TX10 GND Near PWM
3 PEG_RXN5 B22u ===2Q) PEX_TX10* PEX CLKREQ# G
C81_;, C0.22u16X70402 PEG C RXP5 UNC BG32 E— | YOV
3 PEG_TXP5 e S e PEX_RX10
3 PG TG ; C80_§{C0.22u16X70402 PEG_C_RXN5_JNC BH32,| PEX RX10" o[ N-2N7002_50T23
€377, C0.22u16X70402 PEG C TXP4 JNC BD32
3 PEG_RXP4 (——34 PEX_TX11 =
3 PEG RXN4 gé C371y C0.22u16X70402 PEG_C_TXN4_JNC RTTO PEX_TX11* =
C0.22u16X70402 PEG C RXP4 JNC BJ32 PEX_TEST_PLL_CLK_OUT Termination = 200ohm
g géi’%ﬁ ; C0.22u16X70402 PEG C RXN4_JNC BJ33 | PEXRX11.
— i PEX_RX11 PEX TSTCLK OUT |-BH38 PEX PLL CLK OUT R197, , X 200R1%0402
€370, C0.22u16X70402 PEG C TXP3 UNC BC33 = ! BG38 PEX_PLL_CLK OUT* ]
'— *
3 PEGRXP3 (e Sautext0d0z PEG_C_TXN3_JNC BD33_| PEX_TX12 PEX_TSTCLK_OUT
3 PEG_RXN3 = — O PEX_TX12* 1uF*1 X7R
€0.22u16X70402 PEG C RXP3 UNC BH33 *
3 PEaTon ; C0.22u16X70402 PEG_C RXN3 INC BG33 | PEX-RX12. 0-1uF™ X7R PLACE OUTSIDE  4.7uF*1 X6S PEX VDD
_ it PEX_RX12 W>12mils OF BGA -
C364,, C0.22u16X70402 PEG C TXP2 UNC BE34 AW26 PEX PLLVDD L 1 2
® ® ® »d
3 PEGRXP2 (—aanl ey Sautextod0z PEG_C_TXNZ_JNC BE35_| PEX_TX13 PEX_PLLVDD <
3 PEGRXN2 i ¢ PEX_TX13* NGB X 0603
€0.22u16X70402 PEG C RXP2 UNC BG35 -
g ggg?éﬁg ; €0.22u16X70402 PEG C RXN2_JNC BH35 EE?’E?E' ca19 ca36 cast
- i o0 - €0.1u16X0402 C1u25X70603 C4.7uB.3X6S
€359, C0.22u16X70402 PEG C TXP1 NG 5
3 PEG_RXP1 K——— 555 6%70405 PEX_TX14 BA2 9
3 PG R gg 0343 C0.22u16X70402 PEG_C_TXN1_JNC BC35 PEXTx14e TESTMODE 3 GPU TESTMODE __R217, , 10KR1%0402 |||.GND o
€0.22u16X70402 PEG C RXP1_JNC BJ35
3 PEG_TXP1 PEX_RX14
X : B8J36_| PEX_
3 PEGTANT ; {100.22u16X70402 PEG C_RXN1_INC I35 pEX Rt
-
€342, C0.22u16X70402 PEG C TXPO_NC BC36 MICRO-STAR INT'L CO..LTD
3 PEG_RXPO (—= PEX_TX15 ms.' -y -
3 PEG RXNO gé C341 C0.22u16X70402 PEG_C_TXNO_JNC BD36 | PEX_TX15" -
€0.22u16X70402 PEG C RXPO_JNC BH36 BJ38 PEX TERMP R32 , . 2.49KR1%0402
g ggg?ﬁg ; e e e RN BG36 | PEX-RXIS, PEX_TERMP o |||nGND DGPU PCI-E Host
- PEX_RX15 ize Document Number ev
NGEGT MS-16H5 1.2
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GPU Frame Buffer Partition A/B
G4B G4C
2/21 FBA 3/21FBB
Va3 a7 15 FBB_D<0> D030 | ¢85 po FBB_CMDO [gag————3) FBB.CMD<O> 15
13 FBA_D<0> ———————Va| FBADO FBA CMDO [jzg 00 FBACMD<0> 13 FBVDDQ o FBE Dete G30 - FBE-OMD1 |B22 FBB_CMD<1> 15
13 FBA D<1> —————Vaa| FBA D1 FBACMD1 [gag—0¢ FBACMD<1> 13 o E30 | FBB_D1 — [A29 <0 rmpompas 15
13 FBA D<2> S FBA D2 FBACMD2 gy ——¢ FBACMD<2> 13 15 FBB_D<2> F30 | FBB D2 FBB_CMD2 |"A30 BB OMD<3> 13
13 FBA D<3> FBA D3 FBA CMD3 [yzg——0¢ FBACMD<3> 13 15 FBB_D<3> G FBB_D3 FBB_CMD3 [g3p
13 FBA_D<4> FBA D4 FBA MDA |va < FBACMD<4> 13 15 FBB D<4> 29| FBB D4 FBB_CMD4 [gag— o FBBCMD<4> 15
. - (Va7 < paomp<ss 13 15 FBB_D<5> FBB_D5 FBB_CMD5 a3y ¢ F[BB.CMD<5> 15
13 FBA_D<5> FBA D5 FBA_CMD5 [~apzg R13 R3 J2 — " A3: FBB_CMD<6> 15
. C FBA_CMD<6> 13 15 FBB_D<6> FBB_D6 FBB_CMD6 [C37
13 FBA_D<6> FBA D6 FBA CMD6 AAgs 10KR1%0402 ¢ 10KR1%0402 H2 — -~ beoe < FBB CMD<7> 15
13 FBA D<7> FBA D7 FBA CMD7 [amga————————> FBA_CMD<7> 13 15 FBB_D<7> [ FBB_D7 FBB_CMD7 [A33
. - [AC48 ¢ paompess 13 15 FBB_D<8> FBB D8 FBB_CMD8 g33 00 FBB.CMD<8> 15
13 FBA D<8> FBA_D8 FBA_CMD8 [~acag FBA CMD<1> E - - [B38 < BB CMD<o> 15
. C Py S FeACMD<e> 13 15 FBB_D<9> FBB_D9 FBB_CMD9 B35
13 FBA D<9> FBA_D9 FBA_CMD9 [~aGz7 FBA_CMD<17> F - ° [B3 < Fee_CMD<10> 15
13 FBA D<10> FBA D10 FBA CMD10 L FBA_CMD<10> 13 15 FBB_D<10> D FBB_D10 FBB_CMD10 —A35
- — AD49 FBA_CMD<11> 13 15 FBB_D<11> FBB_D11 FBB_CMD11 35— FBB.CMD<1t> 15
13 FBA_D<11> FBA D11 FBA_ CMD11 —AD4g — « FBA_CMD<2> [ o w O FBB_CMD<12> 15
. - [AD48 < gacmpers 13 15 FBB_D<12> FBB D12 FBB_CMD12 35
13 FBA_D<12> FBA_D12 FBA_CMD12 —ap47 FBA_CMD<18> K33 — pAS 0« FBB_CMD<13> 15
13 FBA_D<13> FBA D13 FBA CMD13 [~apg7—p0 FBACMD<13> 13 15 FBB_D<15> E32 | FBB_D13 FBB_CMD13 I "B3p e
13 FBA D<14> FBA D14 FBA OMD14 —apge———————55 FBA CMD<14> 13 15 FBB D<14> S35 FBB_D14 FBB_CMD14 |gag— o FBB_CMD<14>
- - AFA8 S pgacMD<ts> 13 15 FBB_D<15> FBB_D15 FBB_CMD15 (g 00 FBB.CMD<15> 15
13 FBA_D<15> FBA D15 FBA_CMD15 ~pgag R15 R14 H39 — " FBB_CMD<16> 16
. C FBA_CMD<16> 14 15 FBB_D<16> FBB D16 FBB_CMD16 [cag
13 FBA_D<16> FBA D16 FBA CMD16 [BAd8 10KR1%0402 ¢ 10KR1%0402 G39 — -~ b= < FBB CMD<17> 16
13 FBA D<17> FBA D17 FBA CMD17 Fgagg—0¢ FBACMD<17> 14 15 FBB D<17> F39 | FBB_D17 FBB_CMD17 |"B46 < FB CMD<18> 16
13 FBA D<18> FBA D18 FBA CMD18 FAWAT T FBA_CMD<18> 14 15 FBB_D<18> D41 | FBB_D18 FBB_CMD18 A6 1on 16
13 FBA_D<19> FBA D19 FBA_CMD19 [avas——o¢ FBACMD<19> 14 15 FBB_D<19> 255 FBB D19 FBB_CMD19 [-aqs——o0 FEB CMD<20> 5
13 FBA_D<20> FBA D20 FBA OMD20 —avgo——————5 FBA CMD<20> 14 L 15 FBB_D<20> G38| FBB_D20 FBB_CMD20 |-ogy ¢ FBB_CMD<
. - Av4g FBA OMD<21> 14 — 15 FBB_D<21> FBB_D21 FBB_CMD21 [agg — 0 FBB.CMD<21> 16
13 FBA_D<21> FBA_D21 FBA_CMD21 ~ANZS GND D38 - x ee <S5 FBB.OMD<22> 16
13 FBA D<22> FBA D22 FBA CMD22 [~aNgg ¢ FBACMD<22> 14 15 FBB D<22> E3g | FBB D22 FBB_CMD22 ["5a4 << FpB CMD<23> 16
13 FBA_D<23> FBA D23 FBA CMD23 [~aya7 00 FBA_CMD<23> 14 15 FBB_D<25> F36 | FBB_D23 FBB_CMD23 "c75
13 FBA_D<24> FBA D24 FBA CMD24 [aigg———0¢ FBACMD<24> 14 15 FBB_D<24> 3s| FBB D24 FBB_CMD24 g5y FBB_CMD<24> 12
13 FBA_D<25> FBA D25 FBA CMD25 [aygg———0  FBA CMD<25> 14 15 FBB_D<25> £30{ FBB D25 FBB_CMD25 g0 FBB_CMD<25> fo
13 FBA D<26> FBA D26 FBA_CMD26 [-aJq7——7 FBA CMD<26> 14 FBVDDQ 15 FBB_D<26> D36 | FBB_D26 FBB_CMD26 [ag7 00 FBB_CMD<26>
13 FBA D<27> FBA D27 FBA CMD27 [ajzg—¢¢ FBACMD<27> 14 o 15 FBB_D<27> G35 | FBB D27 FBB_CMD27 |47 P O~ 18
13 FBA D<28> FBA D28 FBA CMD28 [ajqg———0 FBA CMD<28> 14 15 FBB D<28> 32| FBB D28 FBB_CMD28 | o390 FBB_CMD<28
13 FBA_D<29> FBA D29 FBA OMD29 55 FBA CMD<29> 14 15 FBB_D<29> 532 FBB_D29 FBB_CMD29 | 39— o0 FEBCMD<29> 16
- - AG48 FBA OMD<30> 14 15 FBB_D<30> FBB_D30 FBB_CMD30 [a3g — 00 FBB_CMD<30> 16
13 FBA D<30> FBA_D30 FBA CMD30 [AGa4g E35 - — A39 FBB_CMD<31> 16
. C FBA_CMD<31> 14 15 FBB_D<31> FBB_D31 FBB_CMD31
13 FBA D<31> FBA_D31 FBA_CMD31 R200 R12 o Fon Do Ma4 | FBB CMD32 |38 ¢
14 FBA D<32> FBA D32 FBA_CMD32 [AF4 10KR1%0402 & 10KR1%0402 paz | FBB_D32 - C38
- 16 FBB_D<33> FBB_D33 FBB_CMD33 [— X
14 FBA D<33> FBA_D33 FBA_CMD33 M43 | _
| \ 16 FBB_D<34> FBB_D34
14 FBA_D<34> FBA D34 FBB CMD<1> 16 FBB D<35~ P43 D35
14 FBA_D<35> FBA D35 R MBS Ras | FBB D
14 FBA_D<36> FBA D36 16 FBB_D<36> Rag | FBB_D36
| 16 FBB_D<37> FBB_D37
14 FBA_D<37> FBA D37 FBB_CMD<2> R43 | NL6E
14 FBA_D<38> FBA D38 ni6E va7 BB CVD<15> 16 FBB_D<38> Raq | FBB_D38 | D29,
14 FBA_D<39> FBA_D39 A w34 FBA DEBUGO e 1o fEh b ma7 | FBB_D39 FER_oMpsd  FBB DEBLCO [cat
14 FBA_D<40> FBA D40 FBA_CMD35 FBA DEBUGT pag_| FBB_D40 FBB_CMD35 -
| X | 16 FBB D<41> FBB_D41
14 FBA_D<41> FBA D41 R11 R199 16 FBB D<42> Ma6 | BB D42
14 FBA D<42> FBA D42 10KR1%0402 ¢ 10kR1%o0402 | 12 EEB-DU% Ma45 |
| FBB_D43 E41
14 FBA_D<43> FBA_D43 AF41 P47 — fef———>) FBB.CLKO 15
. Lo 5 FBACLKO 13 16 FBB_D<d4> FBB_D44 FBB_CLKO ["Fa7
14 FBA_D<44> FBA D44 FBA_CLKO [—AFz0 P49 — TLKO* Pegs———» FBB_CLKO* 15
14 FBA D<45> FBA D45 FBA CLKO* Pajaz—————>» FBACLKO* 13 16 FBB_D<45> P45 | FBB_D45 FBB_CLKO* PEz2
- N Ad FBA_CLK1 14 1L 16 FBB_D<d6> FBB_D46 FBB_CLK1 [pgg—00 FBB.CLKI 16
14 FBA_D<46> FBA_ D46 FBA CLK1 FAjg5 . = FBB D<47> P46 - FBB. CLK1* p—ro——S5 FBB_CLKI* 16
14 FBA_D<47> FBA D47 FBA CLK1* D———————)) FBACLKI® 14 GND 16 F46 | FBB D47 s
14 FBA D<48> FBA D48 16 FBB D<48> E£47 | FBB D48
14 FBA_D<49> FBA D49 16 FBB_DAg> D47 | FBB_D49
14 FBA_D<50> FBA D50 16 FBB_D<50> Dag | FBB_D50
| 16 FBB_D<51> FBB_D51
14 FBA D<51> FBA D51 Fag X
14 FBA_D<52> FBA D52 16 FBB_D<52> Hae | FBB_D52
| . 16 FBB_D<53> Ha7 | FBB_D53
13 Eg: gzgiz Egﬁ,ggi GDDRS5 Mode F Mapping By GB3-256 16 FBB_D<54> Hag | FBB_D54
14 FBA_D<55> FBA D55 16 FBB_D<55> 45| FBB_D55 F32
. vag FBA_WCKO1 13 0.31 32.63 16 FBB_D<56> FBB D56 FBB WCKO1 FBB_WCKO1 15
14 FBA_D<56> ‘AK43 | FBA D56 FBA_WCKO1 [y La4 - v LEGZTC mRgwokotr 15
14 FBA D<57> FBA D57 FBA WCKO1* Pvga—————————> FBA_WCKO1* 13 = 16 FBB_D<57> Jag | FBB_D57 FBB_WCKO1* PH3z
| — Y42 CMDO CAS 16 FBB_D<58> FBB_D58 FBB_WCKBO1 [~J35
14 FBA D<58> FBA_D58 FBA WCKBO1 [~yZ1 X GMDA CKE H49 | ) !
14 FBA_D<59> FBA D59 FBA WCKBO1* PADZ * 16 FBB_D<59> 47 | FBB_D59 FBB_WCKBO1* PG67<
14 FBA_D<60> FBA D80 FBA WCK23 FBA_WCK23 13 CMD2 RST 16 FBB_D<60> J49 | FBB_D60 FBB_WCK23 |35 ;i FBB_WCKZS 15
- WCK23* o a2d0 FBAWCK23* 13 C 16 FBB_D<61> FBB_D61 FBB WCK23* Dggg ——) FBBWCK23* 15
14 FBA_D<61> “AKa4 | FBA D61 FBA WCK23 GMD. 48 _| .
. 5 16 FBB_D<62> FBB_D62 FBB_WCKB23 |35 X<
14 FBA_D<62> FBA_D62 FBA_WCKB23 [—acz CMD5 L49 — gy "
AVI43 - " 16 FBB_D<63> FBB_D63 FBB_WCKB23* PyzzX<
14 FBA D<63> E— FBA_D63 FBA WCKB23* D'aTs, ol - FBB WCK45 42" Ny FBB_WCK45 16
FBA WCK45 [~AT43 FBA_WCK4S 14 GMD7 v P O VA ;i FBB_WCK45* 16
. FBA_WCK45* 14 FBB_WCK45* Diz5
FBA WCK45" Oarz GMD& E29 a
u40 B 15 FBB_DBI<0> FBB_DQMO FBB_WCKB45
13 FBA_DBI<0> {{—— FBA_DQMO FBA_WCKB45 CMD! G33 — T .
AC45 | Y 2 15 FBB DBI<1> {{———— =22 FRB"DQM1 FBB_WCKB45* DEzsx
13 FBA_DBI<1> FBA_DQM1 FBA_WCKB45* P anz: ol 0 H38 — g (o9 Ny FBB_WCK67 16
13 FBA DBI<2> AGad | L ham2 FBA WCK67 FBA_WCK67 14 15 FBB_DBI<2> ({———————=—| FBB_DQM2 FBB_WCK67 [Hgg ;i .
13 FBADBISE O AT M3 FBA WCK67* v FBA_WCKeT* 14 Cl 1 15 FBB DBI<3> C——— 72| FBB_DQM3 FBB_WCK67* Djzs——y FBB_WCKG* 16
AV45 . 5 AN4 Gl 2 16 FBB_DBI<4> ({———— o FBB_DQM4 FBB_WCKB67 [~jz4 <
14 FBA DBI<4> FBA_DQM4 FBA WCKB67 ANg GMDA3 P48 | ) !
AR45 = - " 16 FBB_DBI<5> ((————————p7=— FBB_DQMS5 FBB_WCKB67* P—X
14 FBA DBI<5> {{——————zm| FBA DQM5 FBA_WCKB67 CMD 16 FBB_DBI<6> <{—— 7 FBB_DQM6 a
14 FBA DBI<G> (C———we| FBA_DQMS6 GMDAS 1o FemDRIGS ___ Lap | FBB.DAMG
14 FBADBI<7> FBA_DQM7 e CAS” FBB_Dal
CMD17 CgE: J30
T
13 FBA_EDC<0> - u® FBA_DQS_WP0 g D g EAQ* 12 EEE Egﬁﬂi il g EEE*BS?W'E?
13 FBA_EDC<1> FBA_DQS_WP1 i CMD20 1 A9 D Do
R e R B i w> lemils, 0.5 Chingg e L 15| oo pos v ®> lemils, 0.5
12 Egi Egg:i S FB“’Q?WSE CMD22 12_RFU 16 FBB_EDC<4> 73‘,5 FBB_DQS_WP4 ;
FBA_DQS_ PLACE AT BALLS CMD23 16 FBB_EDC<5> FBB_DQS_WP5 |
14 FBAEDC<S> (G app| FBA_ DQS_WP5 CMD24 6 A1l 16 FBB EDO<6> Fa9 | R DO WPe L3g | PLACEATBALLS i
14 FBA_EDC<6> —_— FBA_DQS_WP6 AJ39! FB PLLAVDD 5 7-A8 Ja7 Do ) FB_PLLAVDD 19 :
14 FBAEDCT> K AT | e nas wer FBA_PLL_AVDD ? %76 = 16 FBB_EDC<7> FBB_DQS_WP7 FBB_PLL_AVDD < :
u46 355 GMD B i
Xv44~| FBA_DQS_RNO €0.1u16X0402 CMD29 2-BAQ XE35-1 FBB*B‘]?EN? |
FBA_DQS_RN1 =R E39 | FBB_DQS | €345 !
43 | A DQSRN2 CMD30 3_BAS H35 | FBB_DQS_RN2 €0.1u16X0402 :
Ca3 | FBADQS | = GMD31 [oXcu *Rer FBB_DQS_RN3 i ‘
FBA DQS_RN3 GND R41 _DQS_| |
V:E FBA_DQS_RN4 * R Mmag | FBB_DAS RN - ;
FBA:DQS:R”S 0.1uF*1 X7| % EJZABE Eggggg{g”g GND 0.1uF*1 X7R :
E‘m Egﬁ%g?ﬁm %~ FBB_DQS_RN7 :
W> 12mils =
H A i
{27 GPUPLLVDD GPU_PLLVDD 39 | FB_PLL_DLL_REFPLL_AVDDD
: [N FB_PLL_DLL_REFPLL_AVDDI
3 348 ca4g :
: C0.1u16X0402 C0.1u16X0402  NTGE-GT ] NT6E-GT
i : -
s : i 277Si7 MICRO-STARINT'L CO.,LTD.
GND : fTitle
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M3A M3B M15A M158
INS 146008489 INS 146008628 INS 146008661 INS146008145
MRRORED L NORMAL 6
e 12,13 FBA_CMD<3> d RAS* U 12,13 FBA CMD<3> S———————120 RAS"
A1 12,13 FBA_CMD<0> d cAs* 12 FBA D<16> U7 DQ16 1213 FBACMD<0> 9——————-50f CAS*
*&13-| DQ16 ne 12,13 FBA_CMD<10> - wE* 12 FBA D<17> 1 pQ17 1213 FBACMD<10> 9———————=150 WE*
*g1 DQ17 ne 12,13 FBA_CMD<15> = cs* 12 FBA D<18> 13 DQ18 12,13 FBA CMD<15> 99— 2" Cg*
*g15 Dats Ne 12 FBA D<19> DQ19
*E11{ DQ19 Ne 1213 FBA CMD<7> Sy——— 34 pgpe 12 FBA D<20> DQ20 1213 FBA CMD<7> Sy—— 3] pgpe
W DQ20 NC K4 12 FBA_D<21> DQ21 H4
*F11 DQ21 Ne 1213 FBA_CMD<5> K5 A10_A0 12 FBA D<22> DQ22 12,13 FBA_CMD<5> e A10_A0
*F13 D22 Ne 1213 FBA_CMD<4> A9_A1 12 FBA D<23> DQ23 12,13 FBA CMD<4> g1 A9_A1
*—1 Q23 Ne 1213 FBA_CMD<13> BAD_A2 R13 12,13 FBA_CMD<13> HTo—| BAO_A2
c13 12,13 FBA_CMD<14> HT1| BA3_A3 12 FBA EDC<2> EDC2 1213 FBA_CMD<14> BA3_A3
GND. | EDC2_ [ow 12,13 FBA_CMD<12> HTo—| BA2_A4 12 FBA DBI<2> DBI2" U10 FBA VREFD 12,13 FBA_CMD<12> BA2_A4
»—O DBI2* NC 12,13 FBA_CMD<11> BA1_A5 VREFD 12,13 FBA_CMD<11> K BA1_AS5
12,13 FBA CMD<8> | A117A6 BT 1213 FBA_CMD<8> Ra— A11°A6
A0 FBA VREFD 12,13 FBA_CMD<9> 5| A8_A7 us 12,13 FBA CMD<9> J5| A8_A7
Ad VREFD [——————————— 12,13 FBA_CMD<6> A12_RFUINC %~z | Q24 Ne 12,13 FBA_CMD<6> A12_RFUINC
12 FBA_D<24> A7 DQ24 %74 bQ2s ne c262
12 FBA D<25> DQ25 X127 baz26 ne C820p50X0402
12 FBA D<26> > D26 o A P
12 FBA_D<27> DQ27 XNz | bQ28 Ne
12 FBA D<28> DQ28 >~ DQ29 ne
12 FBA D<29> 7 DQ29 12,13 FBA CMD<2> 924 RESET* *—w-| Q3o Ne GND 4513 FBA CMD<2> 924 RESET*
12 FBA D<30> F>-| DQ30 1213 FBA_CMD<1> CKE* *— 1 a3t Ne 12,13 FBA CMD<1> CKE*
12 FBA_D<31> DQ31 12 R2 12
oo cam— = 4 os
FBA WCK23 D4 FoATiGKes P8 WCK23
12 FBAWCK23 $>rohteheo—pet WeK23 —REE g wekes
12 FBA WCK23" WCK23* RA
GDDR5_SDRAM_X16 GDDR5_SDRAM_X16
A5 A5
*—gg VPP_NC *—gg VPP_NC
<5 Uppine %1 Vppine
FBVDDQ
R166
549R1%0402
14 14
. FBAVREFC _J14 | oo FBAVREFC _J14 | oo oo
1 1
l FBA 7Q0 RLEN P FBA 7Q1 RLEN P
c21 R165 FBA SENO _ J10 FBA SEN1__ J10
C820p50X040%) 1.33KR1%0402 SEN SEN
R7 R155 R172 R156
= = 121R1%0402 § 1KR1%0402 GDDRS5_SDRAM_X16 121R1%0402 § 1KR1%0402 GDDRS5_SDRAM_X16
0 - M15 5020
M3 501 0 GND GND GND GND
M3D M15D
INS 146008250 INS 146008447
MRRORED NORMAL
4
- 12 FBA D<0> ':A DQO
X<z | DQo NG 12 FBA D<1> pQ1
*—5 pa1 Ne 12 FBA D<2> DQ2
*—7 DQ2 Ne 12 FBA D<3> 2] 033 12 FBA CLKo DRI 40.2R1%0402 . FBA CLKO MIDPT
>~ pas Ne 12 FBA D<4> DQ4
*—o| Das Ne 12 FBA D<5> 7 Das co67
DQ5 Ne FBVDDQ 12 FBA D<6> F5— DQ6
X_MTX_MT Doe v 1 Feabos 7| D¢ 12 FBA CLKO S—RITZ 40.2R1%0402 €0.01u50X0402
»—— par Ne
2 12 FBA_EDC<0> ; c2 EDCO GND
*—p5 EDCO Ne 12 FBA DBI<O> ;E DBIO* A
»—=9 DBI0* Ne ?4295;1%0402 VReFD [A10_FBA VREFD
x32 x16
1 A11 9
v VREFD |Y10 JFBA VREFD oas - FBA VREF L FET | R161,. , S31R1%0402_FBAVREFD s o \oorn o
12 FBA D<8> U Das 3] bas Ne
i man iake B |
| 9 9
1 FeADoin T13 | DAt ggZUpSUXMOZ 1.33KR1%0402 oot e RI62 \  93IR1%0402 FBAVREFC oo\ oo oy
12 FBA D<12> DQ12 W—Eﬁ DQ13 Ne
12 FBA D<13> DQ13 *F13 DQ14 Ne
12 FBA_D<14> DQ14 GND GﬁD »— pQ1s NC a0
12 FBA D<15> DQ15 c13 N2NT002 SO a3 ABlF————<KGPIO10_ALT_MEM_VREF 15,2026
R13 GND.|| EDC1 D = g
12 FBA EDC<1> ;;E EDC1 *—=Q DBIT* 3
12 FBA DBI<1> DBIN* FBAWCKOT D4 [
P4 —FBA WokoT D5
12 FBAﬁWCKm; A KR weKo1 —FBA WCKOT” D¢ \ycipr+
12 FBA_WCKO1* WCKO1* SDRA
GDDR5_SDRAM_X16 GDDR5_SDRAM_X16 = .
— — J77Si MICRO-STARINT'L CO.,LTD.
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M5A M5B M16A M16B
INS 150971000 INS 150971064 INS 150971136 INS 150970944
NORMAL G MRRORED L
U 12,14 FBA CMD<19> =] RAS* 7 12,14 FBA CMD<19> S»———=30f RAS*
12 FBA D<48> 0 DQ16 12,14 FBA CMD<16> 59 CAS* A1 12,14 FBA CMD<16> J»———————=250| CAS*
12 FBA D<49> T DQ17 12,14 FBA CMD<26> 5 WE* *a13| DQ16 ne 12,14 FBA CMD<26> pp——————759 WE*
12 FBA_D<50> T DQ18 12,14 FBA_CMD<31> - cs* »g77| DQ17 NC 12,14  FBA_CMD<31> p)——————Q CS*
12 FBA_D<51> DQ19 a4 X<Bi13 | DQ18 NC J4
12 FBA D<52> DQ20 12,14 FBA CMD<23> Y)——————20 ABI* X717 DQ19 NG 12,14 FBA CMD<23> Y)>——————0 ABI*
12 FBA_D<53> DQ21 H4 W DQ20 NC K4
12 FBA D<54> DQ22 12,14 FBA CMD<21> H5 | A10_A0 XF77 DQ21 ne 12,14  FBA_CMD<21> K5 A10_A0
12 FBA D<55> DQ23 12,14 FBA CMD<20> HTT | A9_A1 *E13-| DQ22 ne 12,14  FBA_CMD<20> A9_A1
R13 12,14 FBA CMD<29> H BAO_A2 %—— DQ23 ne 12,14  FBA_CMD<29> BAO_A2
12 FBA EDC<6> EDC2 12,14 FBA_CMD<30> BA3_A3 c13 12,14  FBA_CMD<30> H BA3_A3
12 FBA_DBI<6> DBI2* U10 FBA VREFD 12,14 FBA_CMD<28> BA2_A4 GNI3-I| EDC2 GND 12,14 FBA_CMD<28> H BA2_A4
VREFD [——————"="2—— 12,14 FBA CMD<27> R5— BA1_A5 *—=g DBI2* | "¢ 12,14 FBA CMD<27> BA1_A5
=7 =5 12,14 FBA CMD<24> Ka| A11_A6 12,14  FBA_CMD<24> Ha| A11_A6
U4 12,14 FBA CMD<25> 75| AB_AT A10 FBA VREFD 12,14  FBA_CMD<25> 75| AB_AT
w DQ24 NG 12,14 FBA_CMD<22> A12_RFUINC VREFD 12,14 FBA_CMD<22> A12_RFU/NC
- A4 -
*—F7- DQ25 Ne 12 FBA D<56> Ao| DQ24
%51 DQ26 Ne 12 FBA_D<57> DQ25 268
*—xg baz27 Ne 12 FBA D<58> 5| DQ26 C820p50X0402
*—o-| D28 Ne 12 FBA D<59> DQ27
>—ma| DQ29 Ne 2 12 FBA_D<60> 7| DQ28 — J2
»—wiz| DQ30 ne 12,14 FBA CMD<18> RESET* 12 FBA D<61> DQ29 = 12,14 FBA CMD<18> RESET*
GND
»—— DQ31 NC 12,14 FBA_CMD<17> CKE* 12 FBA_D<62> F2 | DQ30 12,14 FBA_CMD<17> CKE*
R2 s " FBA CLK1_ J12 | 12 FBA D<63> Da31 FBA CLK1_ J12 |
*—p5 ED FEA GLKT K c2 FBA CLKT" K
*—=q DBI3* ne ——————9 ck# 12 FBA EDC<7> ;;E EDC3 ——————q ck#
12 FBA DBI<7> DBI3*
P4 -
12 FBA WCK67 Egﬁ Wg&g; 5| WCK23 FBA WCK67 D4
12 FBA WCK67* WCK23* FBA WCK67-__D5_| WCK23
————————q wCK23"
GDDR5_SDRAM_X16
- - GDDR5_SDRAM_X16
A5 A5
*—g5| VPP_NC U5 | VPP_NC
Y5 | Uppive <51 yppiNG
14 14
13 FBA_VREFC ) 7 FBA VREFC J VREFC —FBAVREFC J14 1\ pepc
1 1
FBAZQ2 13 |0 FBA ZQ3 NAKH S
1 1
- FBA SEN2_ J10 | oo FBASEN3  J10 | (.
C820p50X0402
R8 R154 R173 R153
121R1%0402 1KR1%0402 GDDRS_SDRAM_X16 121R1%0402 ¢ 1KR1%0402 GDDRS_SDRAM_X16
M5 5010 = M16 5020 =
M5D M16D
INS 150971104 INS 150970896
NORMAL MRRORED
y |
12 FBA D<32> ’:A DQO oy 16
12 FBA_D<33> DQ1 X<z | DQo NC
12 FBA D<34> > DQ2 %4 ba1 Ne
12 FBA_D<35> DQ3 X5 bQ2 NC
12 FBA D<36> > DQ4 N4 Da3 Ne
12 FBA_D<37> DQ5 XNz | ba4 NC
12 FBA D<38> F—| DQ6 *—4 DQ5 Ne
12 FBA_D<39> DQ7 X~z | bQaé NC
c2 %—— DQ7 Ne
12 FBA_EDC<4> ;;E EDCO R2
12 FBA DBI<4> DBIO* »%—p7| EDCO ne
VREFD |-A10_FBA VREFD CFBAVREFD 13 P2d e e 12 FBACLKI ) R175 ., 40.2R1%0402 _ FBA CLK1 MIDPT
x32 x16
A1 c7 U10 FBA VREFD C266
<AT3 ggg e C820p50X0402 12 FBA Dedo> U Qs VREFD 12 FBA CLK1* Sy RI76 A, 402R1%0402 €0.01u50X0402
WE DQ10 ™ 12 FBA D<41> ¥ DQY -
*E71 DAt Ne oND 12 FBA D<42> T DQ10 oD
*E13] bat2 Ne 12 FBA D<43> DQ11
*F71 DQ13 Ne 12 FBA D<44> DQ12
W DQ14 NC 12 FBA_D<45> DQ13
»—>+ DQ15 Ne 12 FBA D<46> DQ14
c13 12 FBA D<47> DQ15
GND.|| EDC1 D R13
> DBIT* | ¢ | 12 FBA EDC<5> ;;j EDC1
12 FBA DBI<5> DBI1*
D4 -
12 FBA Wokas STRATERIE—Fe-] wokot FBA WCK45 P4
12 FBA_WCK45* WCKO1* FBAWCKAE—P5] WCKO1
—————————9 wcCKo1*
ry
GDDR5_SDRAM_X16
- = DDR5_SDRAM_X1 H
GDDRS_S X16 #7757 MICRO-STARINT'L CO.LTD.
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FBB_D<24>
FBB_D<25>
FBB_D<26>
FBB_D<27>
FBB_D<28>
FBB_D<29>
FBB_D<30>
FBB_D<31>

12 FBB_EDC<3>
12 FBB_DBI<3>

12 FBB_WCK23
12 FBB_WCK23

FBB_D<8>
FBB_D<9>

FBB_D<10>
FBB_D<11>
FBB_D<12>
FBB_D<13>
FBB_D<14>
FBB_D<15>

12 FBB_EDC<1>
12 FBB_DBI<1>

12 FBB_WCKO1
12 FBB_WCKO1

DGPU_GDDRS5 FrameBuffer B0

M6A M6B
INS150972124 INS 150971947
MRRORED L
s 12,15 FBB_CMD<3> . RAS*
A1 12,15 FBB_CMD<0> J cas
*A13 DQ16 Ne 12115 FBB_CMD<10> - wE*
*B71 DQ17 Ne 12115 FBB_CMD<15> = cs*
<B13 | DQ18 NC J4
»E71| DQ19 NG 12,15 FBB_CMD<7> Y)———————q ABI*
*ET3-| DQ20 Ne K4
*F11 DQ21 Ne 12,15 FBB_CMD<5> K5 A10_A0
*F13 D22 Ne 12115 FBB_CMD<4> A9_A1
*—1 Q23 Ne 12115 FBB_CMD<13> BAO_A2
c13 12,15 FBB_CMD<14> HT| BA3_A3
GND | EDC2 [ow 12,15 FBB_CMD<12> HTo| BA2_A4
*=0DBI2* | 12,15 FBB_CMD<11> BA1_A5
12,15 FBB_CMD<8> T2 A11°A6
12,15 FBB_CMD<9> A8_AT7
Al - -
A4 VREFD [A10 FBBVREFD 1515 Fgg CMD<6> 551 A2 RFUING
A7 DQ24
7 DQ25
5 DQ26
DQ27
5 DQ28 J2
DQ29 12,15 FBB_CMD<2> RESET*
F5— DQ30 12,15 FBB_CMD<1> CKE*
Das1 FBB CLKO  J12 |
C2 | oo FBB oK™ 1T &K,
b amm— L4
FBB WCK23 D4
o WCK23
; FBB WCK23™ D5 WOKZ3,
A5
*—gg VPP_NC
%1 Vppine
FBVDDQ
R18
549R1%0402
14
J- FBB VREFC J14 | oo
FBB 7Q0  J13
c40 R1 zQ
C820p50X0402 ¢ 1.33KR1%0402 FBB SENO J10 | o
= R16
GND 121R1%0402 § 1KR1%0402 GDDR5_SDRAM_X16
M6 5010 - =
M6D
INS 150971907
MRRORED
x32 x16
Ut DQo c
> N
X7 bat NG
X5 bQ2 NG
*—Na | bas3 NG
>~z DQ4 Ne
w4 | DQ5 Ne FBVDDQ
X~z | baé NG
*—= par Ne
R2
*—p5| EDCO Ne R183
*——9 psBlo ne 549R1%0402
U VREFD
073 Das
+71| bQ9
T13 | DQ10 S aRis0402
DQ11 : i
DQ12
DQ13 —
331‘; GND GND
R1
3| enci
DBI1*
FBB WCKO1 P4
o WCKO1
; FBB_WCKOT 5 Wekois

GDDR5_SDRAM_X16

FBB_D<16>
FBB_D<17>
FBB_D<18>
FBB_D<19>
FBB_D<20>
FBB_D<21>
FBB_D<22>
FBB_D<23>

12 FBB_EDC<2>
12 FBB_DBI<2>

FBB_D<0>
FBB_D<1>
FBB_D<2>
FBB_D<3>
FBB_D<4>
FBB_D<5>
FBB_D<6>
FBB_D<7>

12 FBB_EDC<0>
12 FBB_DBI<0>

GND.||

M18A
INS150971875

NORMAL

DQ16

—-lclc

DQ17

DQ18

DQ19

DQ20

DQ21

DQ22

;E R13

DQ23

EDC2

DBI2*

u10 FBB_VREFD

X32

e e

DQ24
DQ25
DQ26
DQ27
DQ28
DQ29
DQ30
DQ31

EDC3
DBI3*

FBB_WCK23 P4
FBB_WCK23* 5

H

WCK23
WCK23*

GDDR5_SDRAM_X16

M18 5020

M18D
INS150971979

NORMAL

A4

A2

DQo

bQ1

DQ2

DQ3

DQ4

DQ5

DQ6

; C2

bpQ7

EDCO

bBlo* A10 __ FBB VREFD

VREFD

X32 x16

e H

PP
C13

*—q

DQ8

DQ9

DQ10
DQ11
DQ12
DQ13
DQ14
DQ15

EDC1
DBIT*

FBB_WCKO1 D4
FBB_WCKO01* 5

|

WCKO01
WCKO01*

GDDR5_SDRAM_X16

12,15
12,15
12,15
12,15

12,15

12,15
12,15
12,15
12,15
12,15
12,15
12,15
12,15
12,15

C45
C820p50X0402

M18B
INS 150972043
G
FBB_CMD<3> 9y———————— 30 RAS*
FBB_CMD<0> ~ 99———————750 CAS"*
FBB_CMD<10> o————————7150 WE*
FBB_CMD<15> go———————=129 Cg*
FBB_CMD<7> >>—J40 ABI*
FBB_CMD<5> 41 a10_A0
FBB_CMD<4> AT A9_A1
FBB_CMD<13> Fio—| BAD_A2
FBB_CMD<14> BA3 A3
FBB_CMD<12> BA2 A4
FBB_CMD<11> K| BATZAS
FBB_CMD<8> o A117A6
FBB_CMD<9> T As_A7
FBB_CMD<6> A1Z_RFUINC

12,15 FBB_CMD<2> 92 CESET
12,15 FBB_CMD<1> CKEr
FBB CLKO  J12
BB ClRo— 011 K
FBB_CLKO oK,
A5
*—(g5| VPP_NC
<5 Uppine
14
FBB VREFC 14 | oo
1
FBB ZQ1 NEN S
1
FBB SENt 10 |
R179
121R1%0402 ¢ 1KR1%0402 GDDR5_SDRAM_X16
GND GND
12 FBB_CLKO ) R181 , 40.2R1%0402 _ FBB CLKO MIDPT

c275

2 FBB_CLKO* >: R180 40.2R1%0402

GND
FBB VREF L FET_ R9 931R1%0402 FBB VREFD S>FBB_VREFD
R10 931R1%0402 FBB VREFC S>FBB_VREFG
Qi1
N-2N7002_SOT23 ﬁab—< GPIO10_ALT_MEM_VREF  13,20,26

GND

16

16

C0.01u50X0402

msi
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M4A M4B M17A
INS150973156 INS150972964 T 3073052 M178
NORMAL R (NS1ORI7IE52 INS150973124
U 12,16 FBB_CMD<19> 3 rRas* MRRORED .
12 FBB_D<48> O pate 1216 FBB CMD<16> ] s 7 1216 FBB_OMD<1g> S>——————L39| RAS*
12 FBB_D<49> +11 DQ17 12,16 FBB_CMD<26> o WE* Al 1216 FBB_CMD<16> 20— 57,9 CAS*
12 FBB_D<50> T DQ18 1216 FBB_OMD<31> 2 csr <A713 | DQ16 Ne 12,16 FBB_CMD<26> p>———750| WE*
12 FBB_D<51> DQ19 - *g77| bQ17 Ne 12,16 FBB_CMD<31> p)———————=Q CS*
12 FBB_D<52> DQ20 12,16 FBB_CMD S— YN X173 | bQ1s ne
12 FBB D<53- Dast , _CMD<23> ABI *ET1] DQ19 NG 12,16 FBB_CMD<23> >>—J40 ABI*
12 FBB D<54> DQ22 12,16 FBB_CMD<21 Ha ZE13 | DA20 e
12 FBB_D<55> DQ23 1216 FBB_CMD<70 H5| 230540 1| DAzt e 1216 FBB_CMD<21> Ke| A10_n0
13 1216 FBB OMD<20> AT | A9 AT *F13 DQ22 ne 12116 FBB_CMD<20> A9 A1
12 FBB_EDC<6> ;;E EDC2 1216 FBB_CMD<30> 10 | o a3 A3 »——| baz ne 12,16  FBB_GMD<29> BAD_A2
12 FBB_DBI<6> DBI2* 1216 FBB_CMD<28 - c13 12,16 FBB_CMD<30> BA3_A3
vReFD [P0 FBBVREFD 456 FBB_CMD<27> SQH‘; eND| | EDC2 _ Jawo 12,16  FBB_CMD<28> j BA2_A4
s 1216 FBB CMD<24> K5 | BA1AS *—=JDBI2 3 12,16 FBB_CMD<27> BA1 A5
y P s A
> DQ24 ne 12,16 FBB_CMD: 3 Al : _CMD<25> A8_A7
»—4 DQ25 Ne _CMD<22> A12_RFUINC A4 VvReFD [A10_FBB VREFD 12,16 FBB_CMD<22> T8 | a13 RFUINC
<141 baze os 12 FBB_D<56> Aa Da24 = |
Doas e 12 FBB_D<57> DQ25
X_NTE Ne 12 FBB_D<58> DQ26 Cc264
bazs 12 FBB_D<59> & C820p50X0402
g DQ29 NG 12 FBB_D: gg oos
DQ30 [ ne 12,16 FBB_CMD<18> 42 . Deoie 7 | bazs =
_ RESET 12 FBB_D<61> DQ29 = J2
*—— DQ31 N 1216 FBB_CMD<17> CKE* 12 FBE| GNp 216 FBB CMD<18> RESET*
R2 - _D<62> F2| DQ30 12,16 FBB_CMD<17> CKE*
*—p5 EDC3 Ne FBB CLK1 __ J12 12 FBB_D<63> DQ31
Epcs e BB CLRT cK c FBB CLK1 __ J12
9 E— N 12 FBB_EDC<7> ;;E £DC3 FBB CLKki—__J11 K,
12 BB WoKe7 SyEEE WCKET Pg rorza 12 FBB_DBI7> DBI3
12 FBB_WCKeT" WCK23* FBB WCK67 D4 | o
FBB_WCK67" D5
FBB_WCK67™ Do N
GDDR5_SDRAM_X16 \WeK23
x_/as_ VPP_NC A5
5 |
»—=— VPPINC XUs | VPP_NC
*——=— VPPINC
. FBB VREFC J14
15 FBB_VREFC ) VREFC FBB VREFC J14 | oo
FBB zQ2  J13
zQ FBB 703 13 |0
FBB SEN2 J10
c SEN FBB SEN3 J10 | ¢
C820p50X0402 $ R2 EN
121R1%0402 R158 GDDR5
1KR1%04 SDRAM_X16 R163 R157
%0402 _ _ 121R1%0402 ¢ 1KR1%0402 GDDR5_SDRAM_X16
M4 5010 e M17 5020 =
GND GND
4D M17D
INS150973092 INS150972932
NORMAL MRRORED
12 FBB_D<32> ’:‘ DQ0 e [ E
12 FBB_D<33> -~ bQ1 %~z | bQo Ne
12 FBB_D<34> Q2 *—5 a1 Ne
12 FBB_D<35> < DQ3 *—| DQ2 Ne
12 FBB_D<36> D4 >~ pa3 Ne
12 FBB_D<37> = DQ5 XNz | DQ4 Ne
12 FBB_D<38> F4 1 Das >~ pas Ne
12 FBB_D<39> < pba7 X~z | DQ6 Ne
o »—= par Ne
12 FBB_EDC<4> ;;E EDCO 7
12 FBB_DBI<4> . *—p5—| EDCO Ne
| DBIO vmerp | A10__FeB veerD (F0 REFD 15 P2 Seio e 12 FBB.CLKI Sy RITL A A02R1%0402 FBB CLK1 MIDPT
6z x5 | U10 FBB VREFD
A11 8 H—R168 \£A0ZR1%0402 |
VREFD c246
275 ggg o C820p50X0402 12 FBB_D<40> 3 Da8 12 FBBCLKIT Sy RIGE L A02R1%0402 €0.01u50X0402
BT 58% e 12 FBB_D<41> CIEN -
81| pod e 12 FBB D<42> T bato
*E73] DQ12 Ne GND 12 FBB_D<43> Dat1 oND
oo1s e 12 FBB_D<44> DQ12
e | i mepap
_D<46> DQ14
o1 bats  f ve 12 FBB D<47> DQ1s
GND.|| EDC1 D 12 FBB_EDC R13
R L ol cm— 2
FBB WCK45 D4 12 FBB_DBIK5> DBIT*
12 FBBichzlS; oKD wekot FBB WCK45 P4
12 FBB_WCK4S" WCKO1* FBB_WCK45"__P5 wg&gl
r
GDDR5_SDRAM_X1
_ _X16 GDDR5_SDRAM_X16 = .
Sy MICRO-STAR INT'L CO.,LTD.
[Title
DGPU_GDDRS5 FrameBuffer B1
ize Document Number ev
MS-16H5 (1.2
5 T n T 3 I > Date: : Thursday, August 21, 2014 TSheet 16 of 72
1




Frame Buffer Partition A Decoupling

FBVDDQ

T SPARE DECOUPLING AROUND FBA MEMORIES (DQ0-DQ31)
J- C255 J- C240 J- C16 J- C30 J- c27 J- C254 J- C242 J- c15 C26 J- C32 J- C260 J- C237 J- C35 J- c12 J- €233 J- c9
©0.1u16X0402 C0.1u16X0402 C0.1u16X0402 C0.1u16X0402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C10u4X60603 C10u4X60603

GND GND GND GND

GND GND GND GND GND GND GND
C11-106A233-T04
FBVDDQ FBVDDQ
o o
FBA MF1 M15C R4 M3C FBA MF2 M5C R164 M16C
INS150975090 1KR1%0402  INS150975200 INS150974702 1KR1%0402  INS150974972
RI70 Normal Mirrored R6 Normal Mirrored
P 5
1KR1%0402, J1 MF FBA MF0 J1 MF 1KR1%0402. J1 MF FBA MF3 J1 MF
mrg | s . o aad k1o VoD a1 mrg | s . o add kio VoD a1
| S— e S VDD ¢ T5 VDD_t1 VSS_1 g5 85| VSS VDD ¢ T5 VDD_1 VSS_1 g5
B10] VSS VDD 577 B77 ] VDD_2 VSS2 [p1p B10] VSS VDD 577 B77 ] VDD_2 VSS2 [p1p
G701 VSS VDD VDD_3 VSS_3 579 G701 VSS VDD VDD_3 VSS_3 579
| S—c e A VDD 1 S VDD_4 VSS_4 55 551 VSS VDD 1 S VDD_4 VsS4 g5 —1
Hi| VsS VDD 7 G741 VDD_5 VSS_5 [ Hi| VSS VDD 7 G747 VDD_5 VSS_5 [
Hia| VSS VDD VDD_6 VSS_6 [H1Z Hia| VSS VDD VDD_6 VSS_6 [H1Z
KT Vss VDD [T T3] VDD_7 Vss_7 KT Vss VDD [T o7 VDD_7 VsS_7
K14 VSS VDD {77 77| VDD_8 VsS_8 7 K14 VSS VDD (77 77| VDD_8 VsS_8 7
T70| VSS VDD 77 T74| VDD_9 VSS_9 1p T70| VSS VDD 77 T74| VDD_9 VSS_9 1p
5| Vss VDD [T 3| VDD_10 VSS_10 [ o A VDD [T 2| VDD_10 VSS_10 [
B10| VSS VDD 1 B77| VDD_11 VsS_11 o B10| VSS VDD 1 B77| VDD_11 VSS_11 o
10| VSS VDD &g RT0| VDD_12 VSS_12 0 10| VSS VDD &g RT0| VDD_12 VSS_12 0
51 VSS VDD [R5 R5| VDD_13 VSS_13 [ 51 VSS VDD [R5 R5| VDD_13 VSS_13 [
VSS VDD VDD_14 VSS_14 VSS VDD VDD_14 VSS_14
A B A A B A
ATz ] VSsQ vDDQ 5 B12| VDDQ_1 VSSQ_1 a1z ATz ] VSsQ vDDQ 5 B12| VDDQ_1 VSSQ_1 a1z
A4 VSsQ VDDQ g77 874 VDDQ_2 VSSQ_2 &1z A4 VSsQ VDDQ g77 874 VDDQ_2 VSSQ_2 &1z
A3 Vssa vDDQ vDDQ_3 VSSQ_3 [a: A3 Vssa vDDQ vDDQ_3 VSSQ_3 [a:
T VvssQ VvDDQ [ VvDDQ_4 V8SQ_4 ¢ T vssQ VvDDQ [ VvDDQ_4 V8SQ_4 ¢
vssQ vDDQ 5 D12 | /DDQ_5 VSSQ_5 [T vssQ vDDQ 5 D12 | /DDQ_5 VSSQ_5 [T
Gz vssa vDDQ ) D14 | VDDQ_6 VSSQ_6 612 G2 vssa vDDQ ) D74 | VDDQ_6 VSSQ_6 612
c14 ] VssQ vDDQ B3| /DDQ_7 VSSQ_7 517 c14 ] VssQ vDDQ B3| /DDQ_7 VSSQ_7 517
vssQ vDDQ [E7g £70] VDDQ_8 VSSQ_8 | ¢ vssQ vDDQ [E7g £70] VDDQ_8 VSSQ_8 | ¢
T vssQ VvDDQ [E5 E5 | VDDQ_9 VSSQ_9 | T vssQ VvDDQ [E5 E5 | VDDQ_9 VSSQ_9 |
vssQ vDDQ ¢ F1| VDDQ_10 VSSQ_10 vssQ vDDQ ¢ F7| VDDQ_10 VSSQ_10
E12] VSsa VDDQ [~E77 F12 ] VDDQ_11 vssQ_11 5 E127] VSsa VDDQ [~E77 F12 ] VDDQ_11 vssQ_11 5
£74] VSSQ VDDQ [F77 F14] VDDQ_12 VSSQ_12 |74 £74] VSSQ VDDQ [E77 F14] VDDQ_12 VSSQ_12 |74
VvssQ VvDDQ [ E VDDQ_13 VSSQ_13 VvssQ VvDDAQ [ E VvVDDQ_13 VSSQ_13
F vssQ VDDQ 573 G1 VvDDQ_14 VSSQ_14 0 E vssQ VDDQ 573 G1 VvDDQ_14 VSsSQ_14 0
VSsQ vDDQ G2 ] VbDQ_15 VSSQ_15 [ VSsQ vDDQ G2 ] VbDQ_15 VSSQ_15 [
HT3 ] VSsQ vDDQ iz Hi2 | VDDQ_16 VSSQ_16 (3 HT3 ] VSsQ VDDQ iz Hi2 | VDDQ_16 VSSQ_16 |3
H vssQ vDDQ [{ H vDDQ_17 VSSQ_17 [ H vssQ vDDQ [{ H vDDQ_17 VSSQ_17 |
K73 VSSQ vDDQ 7 K72 VDDQ_18 vSSQ_18 3 K73 VSsQ vDDQ 7 K72 VDDQ_18 vSSQ_18 3
K] Vssa vDDQ K3 VDDQ_19 VsSsSQ_19 K] Vssa vDDQ K3 VDDQ_19 VsSsSQ_19
Wio] VSsQ vDDQ (73 T3] VDDQ_20 VS8Q_20 7 W0 ] VSsQ vDDQ (73 T3] VDDQ_20 VS8Q_20 7
w51 VSsa vDDQ |17 vDDQ_21 VSSQ_21 [ 5| Vssa vDDQ |17 vDDQ_21 VSSQ_21 [
7 Vssa vDDQ vDDQ_22 VSSQ_22 [t N7 Vssa vDDQ vDDQ_22 VsSsSQ_22 ¢
NT2 ] VSsQ vDDQ 7 VDDQ_23 VSSQ_23 |77 NT2 ] VSsQ vDDQ 7 VDDQ_23 VSSQ_23 [z
NT4 ] VSSQ vDDQ 7 VDDQ_24 VSSQ_24 |74 NT4 ] VSSQ vDDQ 7 VDDQ_24 VSSQ_24 |77
N3] Vssa vDDQ VDDQ_25 VsSsSQ_25 N3] VSsa vDDQ VDDQ_25 VsSsSQ_25
=T Vssa vDDQ T VDDQ_26 VSSQ_26 R R1] Vssa vDDQ T VDDQ_26 VSSQ_26 [
" vssQ vDDQ vDDQ_27 VSSQ_27 [RTT vssQ vDDQ vDDQ_27 VSSQ_27 [RTT
Rz Vssa vDDQ B7| VDDQ_28 VSSQ_28 [Riz Rz Vssa vDDQ B7| VDDQ_28 VSSQ_28 [Riz
vssQ VDDQ 577 572 VDDQ_29 VSSQ_29 [Riz vssQ VDDQ 577 577 VDDQ_29 VSSQ_29 [Riz
vssQ VDDQ 577 574 VDDQ_30 VSSQ_30 | vssQ vDDQ 577 574 VDDQ_30 VSSQ_30 R
R4 ] VSSQ VvDDQ P VDDQ_31 VSSQ_31 R R4 ] VSSQ VvDDQ P VvVDDQ_31 VSSQ_31 R
U7 vssa vDDQ vDDQ_32 VS8Q_32 | U7 vssa vDDQ vDDQ_32 VS8Q_32 |
Uiz VssQ VDDQ (777 17| VDDQ_33 VSSQ_33 |77 Uiz VssQ VDDQ (777 17| VDDQ_33 VSSQ_33 |77
U741 VSsQ VDDQ (777 T74] VDDQ_34 VSSQ_34 |74 074 VSsQ vDDQ (777 T74] VDDQ_34 VSSQ_34 |74
U3 Vssa vDDQ VvDDQ_35 VSSQ_35 [ U3 Vssa vDDQ VDDQ_35 VSSQ_35 [
vssQ vDDQ VDDQ_36 VSsSQ_36 vssQ vDDQ VDDQ_36 VSSQ_36
GDDR5_SDRAM_X16 GDDR5_SDRAM_X16 T GDDR5_SDRAM_X16 GDDR5_SDRAM_X16 oD
FBVDDQ
C11-106A233-T04
SPARE  DECOUPLING AROUND FBA MEMORIES (DQ32-DQ63)

J- c23 J- C243 J- c31 J- c14 J- €252 J- €256 J- J- C253 J- c17 J- C235 J- C238 J- c11 J- c13 J- C234 J- c10

c241 Cc29
€0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C4.7u6.3%68 C4.706.3X68 C4.7u6.3X6S C4.7u6.3%68 C10u4X60603 C10u4X60603
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Frame Buffer Partition B Decouplin
FBVDDQ p g
o
SPARE DECOUPLING AROUND FBB MEMORIES (DQ0-DQ31)
= car2 J- c269 J- c24 J- c19 J- ca71 J- 250 J- c245 J- c42 J- c43 J- c39 J- c270 J- c261 J- cat J- c36 J- cas7 J- c492
C0.1u16X0402 C0.1u16X0402 C0.1u16X0402 C0.1u16X0402 C16.3X60402 C1u6.3X60402 C16.3X60402 C1u6.3X60402 C1u6.3X60402 C16.3X60402 C4.706.3%68 C4.706.3%68 C4.706.3%68 C4.706.3X6S C10u4X60603 C10u4X60603
N N N GND GND GND GND GND GND GND GND GND GND
FBVDDQ FBVDDQ
o o
FBB_MF1 M18C R31 MéC FBB_MF2 M4c R167 M17C
INS150977791 1KR1%0402  INS150977435 INS150977949 1KR1%0402  INS150977569
R30 Normal Mirrored RS Normal Mirrored
1KR1%0402, J1 FBB_MF0 J1 1KR1%0402, J1 FBB_MF3J1
10 M s 1o o MF.a ttovon a1 10 M s 1o o MF i ttovon a1
85| Vss VDD & 5| vDD_1 VSS_1 (g5 55| VSS VDD & 5| vDD_1 VSS_1 (g5
570 VSS VDD |51 571| VDD_2 VSS_2 (51 570 VSS VDD |51 571| VDD_2 VSS_2 (51
b G0 Vss VDD VDD_3 VSS_3 570 G0 Vss VDD VDD_3 VSS_3 570 {
65 VSS VDD T s VDD_4 VSS_4 (G5 G5 Vss VDD T s VDD_4 N e a——
a1 vss VDD |Gz G714 | VDD_5 VSS_5 a7 vss VDD |Gz G714 | VDD_5 VSS_5
14 VSS VDD VDD_6 VSS_6 [H1z 14 VSS VDD VDD_6 VSS_6 [H1z
" Vss VDD | 1| VDD_7 VSS_7 " Vss VDD | 1| VDD_7 VSS_7
%1z VsS VDD |77 71| vDD_8 VSS_8 g1z ®ia] VsS VDD |77 71| vDD_8 VSS_8 g1z
T1o| VSs VDD |77 T12—| VDD_9 VSS9 (19 T1o| vVSs VDD |77 T12—| VDD_9 VSS9 (19
5] Vss VDD | 2| VDD_10 VSS_10 [ 5 Vss VDD | 2| VDD_10 VSS_10 [
575 VSS VDD |51y 571 VDD_11 VSS_11 T 575 VSS VDD |51y 571 VDD_11 VSS_11 T
101 VSS VDD [~R7g RT0-| VDD_12 VSS_12 [ 101 VSS VDD [R7g RTo-| VDD_12 VSS_12 [—r1g
75 Vss VDD [RE R5| VDD_13 VSS_13 [T 75 Vss VDD [-RE R5| VDD_13 VSS_13 [T
Vss VDD VDD_14 VSs_14 Vss VDD VDD_14 VSs_14
A B A A B A
A2 vssQ vDDQ 2 B12 VvDDQ_1 VSsQ_1 A12 A2 vssQ vDDQ 2 B12 VDDQ_1 VSsQ_1 A12
T4 Vssa VDDQ | 577 512 VDDQ 2 VSSQ_2 [ATq T4 Vssa vDDQ |g77 512 VDDQ 2 VSSQ_2 [ATq
A3 Vssa vDDQ vDDQ_3 vSSQ_3 & A3 Vssa vDDQ vDDQ_3 VSSQ_3 &
T vssQ vDDQ D VvDDQ_4 VSsSQ_4 T T vssQ vDDQ D VvDDQ_4 VSsSQ_4 T
vSsQ VDDQ (577 572 | VDDQ_5 VSSQ_5 [G17 ciT] Vssa VDDQ (577 572 | VDDQ_5 VSSQ_5 [G17
Giz] vssa vDDQ |77 574 VDDQ 6 VSSQ_6 (617 Giz] vVssa vDDQ |77 574 VDDQ 6 VSSQ_6 (617
G741 Vssa vDDQ 53| VDDQ_7 VSSQ_7 (614 G741 Vssa vDDQ 53| VDDQ_7 VSSQ_7 (614
vSSQ vDDQ [E7p =70 VDDQ_8 VSSQ_8 (5 vSSQ vDDQ [Ep =70 VDDQ_8 VSSQ_8 (5
T vssQ VvDDQ [E5 E5 | VDDQ_9 VSSQ_9 | T vssQ VvDDQ [E5 E5 | VDDQ_9 VSSQ_9 |
vSSQ vDDQ [F F1| vbDQ_10 vSSQ_10 vSSQ vDDQ [F F1| vbDQ_10 vSSQ_10
£12-] VSsQ VDDQ [Fy7 £12| VDDQ_11 VSSQ_11 |7 £12] VSsQ VDDQ [Fy7 £12| VDDQ_11 VSSQ_11 |77
£14 Vssa VDDQ |17 F12- VDDQ_12 vsSQ_ 12 |g17 £14 Vssa VDDQ |17 F12- VDDQ_12 vsSQ_12 |g17
vSSQ vDDQ [ £3 vDDQ_13 VSSQ_13 vSSQ vDDQ [ £3 vDDQ_13 VSSQ_13
Fiol Vssa VoDa [12 G131 Voba-1s vesa-1s [0 Fiol Vssa voDa [12 G131 Voba-1s vesa-1s [0
H13 Vssa VDDQ [z ro2{ vooa1s VSSQ_16 13 H13 Vssa VDDQ [z ro2{ vooa1s VSSQ_16 13
H vssQ vDDQ [{ H vDDQ_17 VvSsSsQ_17 H H vssQ vDDQ [{ H vDDQ_17 VSsSQ_17 H
®75 Vssa VDDA [ g1z %72 vDDQ 18 VSSQ_18 73 ®73 Vssa VDDA [ g7z %72 vDDQ 18 VSSQ_18 73
%>| vssa vDDQ %5 vDDQ 19 VSSQ_19 %>| vssa vDDQ %5 vDDQ 19 VSSQ_19
w10 vVssa VDDQ 173 75| VDDQ_20 VSSQ_20 [itg w10 vVssa VDDQ {73 75 VDDQ 20 VSSQ_20 [irg
W Vssa voDa 22 VBDa 22 Vesa s B W Vssa voDa 22 VDDa 22 vesa 2z [ 1B
— ¥ ¥ ¥ 22 F——————4
N7z Vssa vDDQ |1z vDDQ_23 VSSQ_23 |1z N7z Vssa vDDQ |1z vDDQ_23 VSSQ_23 |1z
N7 Vssa VDDQ |1z vDDQ_24 VSSQ_24 |7g N7 Vssa VDDQ |1z vDDQ_24 VSSQ_24 |1q
N3] Vssa vDDQ vDDQ_25 VSSQ_25 N3] Vssa vDDQ vDDQ_25 VSSQ_25
R VSsa vDDQ g vDDQ_26 VSSQ_26 | R R vVssa VDDQ g vDDQ_26 VSSQ_26 | R
=TT Vssa vDDQ vDDQ_27 VSSQ_27 R =TT Vssa vDDQ vDDQ_27 VSSQ_27 R
RT2-| Vssa vDDQ 51 vDDQ 28 VSSQ_28 | gz RT2-| Vssa vDDQ 51 vDDQ 28 VSSQ_28 |z
vSSQ vDDQ |17 p17| VDDQ 29 VSSQ_29 | Rrg RTa Vssa VDDA [p17 s17| VDDQ 29 VSSQ 29 | Rrg
vSSQ VDDQ |p17 512 VDDQ 30 VSSQ_30 | R vSsQ vDDQ |17 512 VDDQ 30 VSSQ_30 | R
Ri] Vssa VDDa P3| Voba 32 vesa sz & Ri] Vssa VDDa P3| Voba 32 vesa sz &
UL1JA vssQ vDDQ 5 77| VDDQ_33 VSSQ_33 77 UL1JA vssQ vDDQ 5 77| VDDQ_33 VSSQ_33 77
TTa] VSsQ VDDQ |17 12 VDDQ 34 VSSQ_34 [z UTa] VSsQ VDDQ |17 12 VDDQ 34 VSSQ_34 (g
U3 Vssa vDDQ vDDQ_35 VSSQ_35 [ U3 Vssa vDDQ vDDQ_35 VSSQ_35 [
vSsQ vDDQ VDDQ_36 VSSQ_36 vSsQ vDDQ VDDQ_36 VSSQ_36
GDDR5_SDRAM_X16 GDDR5_SDRAM_X16 GRD GDDR5_SDRAM_X16 GDDR5_SDRAM_X16 GRD
FBVDDQ C11-106A233-T04
o SPARE DECOUPLING AROUND FBB MEMORIES (DQ32-DQ63)
= C236 J- c251 J- ce2 = c332 J- ca47 J- c249 J- c244 J- c1s J- €239 J- c28 J- c263 J- 335 J- ca7 J- ce4 J- c288 J- c258
C0.1u16X0402 C0.1u16X0402 C0.1u16X0402 C0.1u16X0402 C16.3X60402 C16.3X60402 C16.3X60402 C16.3X60402 C1u6.3X60402 C16.3X60402 C4.706.3%68 C4.706.3%6S C4.706.3%68 C4.706.3%68 C10u4X60603 C10u4X60603
==
GND GND GI?ID GND GND GND GND GND GND GND GND GND
-
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GPU Frame Buffer Partition C/D
Gamsesier
421 FBC GAE INs162819326
A8 5/21 FBD
20 FBC_D<0> B3
Ds | FBC_DO FBC_CMDO FBC_CMD<0> 20 AF7
20 e FBC_D1 FBC OMD1 |—a—————————9 FBC_CMD<1> 20 FBVDDQ X aFg | FBD_DO FBD_CMDO [-haax
20 FBC D3> Cg | FBC_D2 FBC_CMD2 a0 FBC_CMD<2> 20 Z"AF6_| FBD_D1 FBD_CMD1
20 FBC Ded> C5 | FBC_D3 FBC_CMD3 [ag FBC_CMD<3> 20 XAFg | FBD_D2 FBD_CMD2 [~aF3 <
20 FBC D<5> B85 | FBC_D4 FBC_CMD4 [gg FBC_CMD<4> 20 XAG7 | FBD_D3 FBD_CMD3 [~aF7 <
D5 | FBC_D5 FBC_CMD5 FBC_CMD<5> 20 XAGe6 | FBD_D4 FBD_CMD4 [—apyX
20 FBC_D<6> FBC DB FBC-CMDS 2. FBC CMD<6> R56 R35 XAGo | FBD_D5 X A2
20 FBC_D<7> - X 20 . . AG9 | FBD_CMD5 [~ac1<
20 FBC D<g> B9 | FBC_D7 FBC_CMD7 [—¢12 FBC_CMD<7> 20 10KR1%0402 ¢ 10KR1%0402 XAGs | FBD_D6 FBD_CMD6
20 FEG D<o E77 | FBC_D8 FBC_CMD8 [~a12 FBC_CMD<8> 20 FBC OMD< XACs | FBD_D7 FBD_CMD7 [~aa5 <
% FBC Delos Do | FBC_D9 FBC_CMD9 [~g72 FBC_CMD<9> 20 e CMDJ) XAA4| FBD_D8 FBD_CMD8 [~aaf <
% FBC Dette A9 | FBC_D10 FBC_CMD10 (15 FBC_CMD<10> 20 17 Ac4_| FBD_D9 FBD_CMD9 [~aa3 <
20 FBOD<iz> — HIT FBC_D11 FBC_CMD11 FBC_CMD<11> 20 XAc3 | FBD_D10 FBD_CMD10 [—y7 X
Fo| FBC D12 FBC_CMD12 FBC_CMD<12> 20 FBC_CMD<2> XAD4| FBD_D11 FBD_CMD11
2 B D13 J71 FBC_D13 FBC_OMD13 |—ors FBC_CMD<13 FBC CMD<18> *apz | FBD_D12 X
20 FBC_D<14> - = B17 > 20 AD2 - FBD_CMD12 —y3 X
20 FBOD<15> Eg | FBC_D14 FBC_CMD14 [a77 FBC_CMD<14> 20 XAD5 | FBD_D13 FBD_CMD13 [-y3—X
20 FBC D<lo> Ki7 | FBC_D15 FBC_CMD15 {27 FBC_CMD<15> 20 R XAD1 | FBD_D14 FBD_CMD14 [—yz—X
20 FBO D> FBC_D16 FBC_CMD16 FBC_CMD<16> 21 37 RS R4 | FBD_D15 FBD_CMD15 —g5—X
20 FBC D<18> Ji7 | FBC_D17 FBC_CMD17 a7 FBC_CMD<17> 21 10KR1%0402 o 10KR1%0402 % ~U3 | FBD_D16 FBD_CMD16
20 FBCD<19> G15 | FBC_D18 FBC_CMD18 26 FBC_CMD<18> 21 X~Usq | FBD_D17 FBD_CMD17 g7
0 FRC Dete K75 | FBC_D19 FBC_CMD19 (a5 FBC_CMD<19> 21 Us | FBD_D18 FBD_CMD18 |7 <
2 FBCD<21> K14 | FBC_D20 FBC_CMD20 [g2g FBC_CMD<20> 21 X—Ve | FBD_D19 FBD_CMD19 X
20 FBC D<22> Fac oA FBC_CMD21 FBC_CMD<21> 21 N %—y5| FBD_D20 FBD_CMD20 [—F1—x
20 FBC D<23> J14 C_D22 FBC_CMD22 (g3 FBC_CMD<22> 21 = X—yg| FBD_D21 FBD_CMD21
20 FBC D<24> E14 | FBC_D23 FBC_CMD23 [ga7 FBC_CMD<23> 21 GND »%—ys | FBD_D22 FBD_CMD22 17X
0 FRC D Fi4 | FBC_D24 FBC_CMD24 [—pa7 FBC_CMD<24> 21 Y6 | FBD_D23 FBD_CMD23 X
20 FBC D<26> A4 | FBC_D25 FBC_CMD25 27 FBC_CMD<25> 21 »X—y7 | FBD_D24 FBD_CMD24 i<
gy FBC_D26 FBC_CMD26 FBC_CMD<26> 21 s | FBD D25 FBD_CMD25 |y X
20 FBC D<28> E12 | FBC_D27 FBC_CMD27 g0 FBC_CMD<27> 21 XACY | FBD_D26 FBD_CMD26
20 FBC D<29> F12 | FBC_D28 FBC_CMD28 [—c2g FBC_CMD<28> 21 XAc7 | FBD_D27 FBD_CMD27 7%
20 FBC D<30> G12 | FBC_D29 FBC_CMD29 [—¢1g FBC_CMD<29> 21 ACe | FBD_D28 FBD_CMD28 Rz—X
20 FBC D1 G14 | FBC_D30 FBC_CMD30 [g1g FBC_CMD<30> 21 *ACs | FBD_D29 FBD_CMD29 [~(jg—X
21 FBC D<32> Egg,gg; FBC_CMD31 [pfg—————» FBC_CMD<31> 21 . C10 EBD,Dao FBD_CMD30 [—g7—x
21 FBC DS Jo6 | FBC_D32 FBC_CMD32 [a7g ¥ GDDR5 Mode F Mapping By GB3-256 I H2 FBD Dot FBD_CMD31
21 FBC D<34> F26 | FBC_CMD33 ——X XTHA | _D32 FBD_CMD32 —yz—X
21 FBC_D<35> Fi26_| FBC D34 0.31 32.63 X1 | FBD_D33 FBD_CMD33 ——x
21 FBC D<36> G27 | FBC D35 %—H3| FBD_D34
21 FBC D<37> FBC_D36 C CAS* %—F5 FBD_D35
J27| FBC_D37 CMD1 CKE* X E2| FBD_D36
HHA S Hz7 | FBC D38 e c9 G RST* X—E4| FBD_D37 Ni6E
21 FBC D<40> E23 | FBC D39 FBC_CMD34 FBC_DEBUGO [~g2zX CMD3 RAS* %—p3| FBD_D38 D3
21 FBC D<41> D21 | FBC_D40 FBC_CMD35 FBC_DEBUGT [— X C 1 A9 %—j4| FBD_D39 FBD_CMD34 FBD_DEBUGO [~j3- X
21 FBC D<42> FBC_D41 CMD5 0_A10 %5 FBD_D40 FBD_CMD35 FBD_DEBUGT [——X
21 FBC D<43> C23 | FBC_D42 CMDS8 12 RFU %—Jjp~| FBD_D41
21 FBC_D<44> A2a_| FBC.D43 F15 G BI ¥ J1| FBD_D42
21 FBC Deds> B24 | FBC_D44 FBC_CLKO [ E15 FBC_CLKO 20 CMD8 6_A11 *—Jg~| FBD_D43 vo
21 FBO D<dg> E24 | FBC_D45 FBC_CLKO* D jyg FBC_CLKO* 20 Gl X Hs | FBD_D44 FBD_CLKO [~y19%
o FRG Dedne FBC_D46 FBC_CLK1 FBC_CLK1 21 Gl 0 %—[g | FBD_D45 FBD_CLKO* PRg X
2 e D15 | FBC_D47 FBC_CLK1* FBC_CLK1* 21 CMD11 1 T8 | FBD D46 FBD_CLK1 [R5 X
21 FBC D<d9> ci7_| FBC_D48 CMD12 2 %o | FBD_D47 FBD_ CLK1* P>
21 FBC D<50> D17 | FBC_D49 Cl 3 0 %—(7| FBD_D48
21 FBC_D<51> Ef7 | FBC D50 Gl 3 %—(g | FBD_D49
21 FBC D<52> FBC_Ds1 CMD15 *—R7 FBD_D50
21 FBC_D<53> Efg | FBC D52 CMD18 %R0 | FBD_D51
21 FBC D<54> D20 | FBC D53 Cl %p10] FBD_D52
21 FBC D<55> E20 | FBC D54 Cl 8 %—pg| FBD_D53
21 FBC D<56> G20 | FBC_D55 8 Cl 9 %—pg| FBD_D54
5 FBC Detre FBC_D56 FBC_WCKO1 @7;; FBC_WCKOT 20 CMD20 %—p5-| FBD_DS55 aa
21 FBC D58~ F20 | FBC_D57 FBC_WCKO1* Pg———————> FBC_WCK0T* 20 CMD21 %P6 | FBD_D56 FBD_WCKO1 [~AF5 X
21 FBC D<so> H27 | FBC_D58 FBC_WCKBO1 [~gg—< CMD2?2 %—pg | FBD_D57 FBD_WCKO1* PApg<
21 FBC D<0> F23 | FBC_D59 FBC_WCKBO1* PHiz < CMD:! »—p7 | FBD_D58 FBD_WCKBO1 —apg
21 FBC D<61> G23 | FBC_D60 FBC_WCK23 75 ;; FBC_WCK23 20 CMD. 4 XM5 | FBD_D59 FBD_WCKBO01* Pyg X
2 FBC Detos FBC_D61 FBC_WCK23* FBC_WCK23* 20 CMD %6 | FBD_D60 FBD_WCK23 [—v7gX<
21 FBC D<63> K23 | FBC_D62 FBC_WCKB23 [p17 < CMD26 X7 | FBD_D61 FBD_WCK23*
FBC_D63 FBC_WCKB23* OppgX Gl X~pr | FBD_D62 FBD_WCKB23 j’w
FBC_WCK45 |E2g ;; FBC_WCK45 21 CMD28 X——| FBD_D63 FBD_WCKB23* PHg
20 FBC DBI<0> E6 FBC_WCK45* OFog FBC_WCK45* 21 CMD29 FBD_WCK45 [g—X
5 FBC DRIl Jo_Eg | FBC DOMO FBC_WCKB45 CMD30 AG10 FBD_WCK45* Dg—
2 FBCDBI<2> H17 | FBC_DQM1 FBC_WCKB45* DjppX CMD31 7 AR5 | FBD_DQMO FBD_WCKB45 [—J7—X
20 FBCDBI<3> D12 | FBC_DQM2 FBC_WCK67 k20 ;; FBC_WCK67 21 s | FBD_DOM1 FBD_WCKB45* Pyig—<
21 FBC DBId> K27 | FBC_DQM3 FBC_WCK67* OJa7 FBC_WCK67* 21 ’AAs | FBD_DQM2 FBD_WCK67 g <
21 FBC DBI<5> E27 | FBC_DQM4 FBC_WCKB67 g7 X X—g3 | FBD_DQM3 FBD_WCK67* Pr3—X
21 FBCDBIG> Qo T1T | P Doe FBC_WCKB67* P~ X % J5| FBD_Dam B0 WCKE6T | T4
21 FBC DBI<7> 23 FBC DQM? *—ia| FBD_DQM6 D_WCKB67
%——— FBD_DQM7
20 FBC_EDC<0> D6
——F{7 | FBC_DQS_WP0 AG5
% PSS T FBC DS Wer X4B7 | FBD_Das weo
20 FBC EDO<3 c14 | FBC_DQsS Wwp2 %—yg FBD_DQS_WP1
2 FBC DG £27 | FBC_DQS_WP3 % aa7| FBD_DQS_WP2
2 FBC DG Fo4 | FBC_DQS_WP4 3V3_NV *“g4-| FBD_DAS_WP3
2 FBC EDOs ooHis | FBC DAS wP5 PLACE AT BALLS PLACE OUTSIDE OF BGA o Al mopaswes | e
S PR Epeey. oo et | FBC DOS WG 126 %—Rg-| FBD_DQS_WP5
FBC_DQS_WP7 FBC PLL AVDD FB_PLLAVDD LB3 30L5A-10 %—p3-| FBD_DQS_WP6 ~ PLACE AT BALLS
- l l %21 FBD_DQS_WP7 FED PLL AvDD A1 FB_PLLAVDD
c6
%71 FBC_DQS_RNO G412 c527 l
S FBC-Das RN C0.1u16X0402 C22u6.3X0603 S5 FB_PLLAVDD X oot | FBD_DAS_RNO o
%B14-| FBC_DQS_RN2 12 %~y7| FBD_DQS_RN1 C0.1u16X0402
D27 | FBC_DQS_RN3 = % AAg | FBD_DQS_RN2
%G24| FBC_DQS_RN4 = — %“F3 FBD_DQS_RN3 1
%G1g | FBC_DQS_RN5 GND GND %—[g| FBD_DQS_RN4 =
ZF21 | FBC_DQS RN6 %—Rg | FBD_DQS_RN5 GND
X~ | FBC_DQS_RN7 0.1uF* X7R %4 FBDDQSRNE | e
Aul 22uF*1 X5R %——— FBD_DQS_RN7
0.1uF*1 X7R
NT6EGT
NT6EGT
-
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DGPU_GDDR5 FrameBuffer C0 (N16P-GX-B ALL unstuff)

M9A M9B M20A M20B
INS 150980982 INS 150980870 INS 150981014 INS 150980798
MRRORED L NORMAL G
| 19,20 FBC_CMD<3> 0 RAS* U 1920 FBC_CMD<3> »—————73Q RAS*
A1 19,20 FBC_CMD<0> 59 CAS* 19 FBC_D<16> U73] DQ16 19,20 FBC_CMD<0>  o—————750| CAS*
*&13-| DQ16 Ne 19,20 FBC_CMD<10> 5 WE* 19 FBC_D<17> +11 DQ17 19,20 FBC_CMD<10> o——————7350| WE*
»g71 DQ17 NC 1920 FBC_CMD<15> - cs* 19 FBC_D<18> T DQ18 1920 FBC_CMD<15> py——————-Q CS*
*g73-| DQ18 Ne 19 FBC_D<19> DQ19
*E71 DQ19 Ne 1920 FBC_CMD<7> >>—J40 ABI* 19 FBC_D<20> DQ20 19,20 FBC_CMD<7> >>—J40 ABI*
*ET3-| DQ20 Ne ’ 19 FBC_D<21> DQ21 a
><FT7] DQ21 NG 19,20 FBC_CMD<5> ﬁ A10_A0 19 FBC_D<22> DQ22 19,20 FBC_CMD<5> : A10_A0
*F13 DQ22 NG 19,20 FBC_CMD<4> A9_A1 19 FBC_D<23> DQ23 19,20 FBC_CMD<4> = A9_A1
»—>+ DQ23 Ne 19,20 FBC_CMD<13> BAO_A2 R13 19,20 FBC_CMD<13> Hig | BAO_A2
c13 19,20 FBC_CMD<14> H BA3_A3 19 FBC_EDC<2> EDC2 19,20 FBC_CMD<14> BA3_A3
GNI3-I| EDC2 GND 19,20 FBC_CMD<12> H BA2_A4 19 FBC_DBI<2> DBI2* U10 FBC VREFD 19,20 FBC_CMD<12> BA2_A4
»—O DBI2* NC 19,20 FBC_CMD<11> BA1_A5 VREFD 19,20 FBC_CMD<11> K BA1_AS5
19,20 FBC_CMD<8> Ha | A11_A6 e 19,20 FBC_CMD<8> Ka| A11_A6
A10 FBC VREFD 19,20 FBC_CMD<9> 75| AB_AT ua 19,20 FBC_CMD<9> 75| AB_AT
A4 VREFD f———————— 1920 FBC_CMD<6> A12_RFUINC %~z | Q24 Ne 19,20 FBC_CMD<6> A12_RFUINC
19 FBC_D<24> Az DQ24 - %—7- DQ25 ne -
19 FBC_D<25> 7 DQ25 12| bazs e 516
19 FBC_D<26> DQ26 XNg | baz27 ne 20p50X0402
19 FBC D<27> 7 pa27 Xz Daz2s |nc 82005
19 FBC_D<28> DQ28 w4 DQ29 ne
19 FBC_D<29> 7 DQ29 19,20 FBC_CMD<2> 924 RESET* >~ DQ30 ne GNp 1920 FBC_CMD<2> 924 RESET*
19 FBC_D<30> F>| DQ30 19,20 FBC_CMD<1> CKE* »—— DQ31 Ne 19,20 FBC_CMD<1> CKE*
19 FBC_D<31> Das1 FBC CLKO 12 | R2 Nc FBC CLKO _ J12
19 FBC EDC c2 FBC CLko* i1 K P2 | EDC3 FBC CLko* i1 K
_EDC<3> ;;E EDC3 ————9 ck# »—=q DBI3* Ne — | CK#
19 FBC_DBI<3> DBI3*
= FBC WCK23 P4
—.r WCK23
19 FBC_WCK23 Egg wggg Dg WCK23 BC WCK2S™ Pog iz
19 FBC_WCK23 WCK23*

GDDR5_SDRAM_X16 GDDR5_SDRAM_X16

>
I
>
o

*—g5| VPP_NC U5 | VPP_NC
<5 Uppine <5 Uppine
FBVDDQ
R43
549R1%0402
14
J- FBC VREFC 14 | oo FBC VREFC 14 | oo
FBC zQ0  J13 FBC Q1 J13
c110 R4, 2Q 2Q
9 1
C820p50X0402 § 1.33KR1%0402 FBC SENO J10 | FBC SENT 10 | o
R45
= 121R1%0402 $ R231 R212 R229
GND 1KR1%0402 GDDRS5_SDRAM_X16 121R1%0402 § 1KR1%0402 GDDRS5_SDRAM_X16
M9 5010 oo M20 5020 =
GND GND GND
M9D M20D
INS150980934 INS150980830
WRRORED NORMAL
X32 X16 Ad
19 FBC_D<0> DQO
us | A
Dao NC 19 FBC_D<1> - pa1 R227, R221, C501 unstuff when N15P-GX-B
*—7 Dat o 19 FBC_D<2> DQ2 ’ ’
N
*—7 DQ2 ne 19 FBC_D<3> 7 Da3
*—a pa3 os 19 FBO Deds 1 bas 19 FBG_GLKO Sy R22T A AO2R1%0402 | FBC CLKO MIDPT
™ NG 19 FBC_D<5> DQ5
>~ pas os FBVDDQ 19 FBC_D<6> F>-| DQ6 L
*mz | DQ6 ne 19 FBC_D<7> —| paz R221 . 40.2R1%0402 T Sotrusoxodoz
»—=— pQ7 NG c2 19 FBC_CLKO* py——=—AA—ree i
P | e e -5 L
N R240 - A10 _ FBC VREFD GND
*—2d DBI0* | ne VREFD [ B YREED
549R1%0402
A FBC VREF L FET _ R255  931R1%0402 FBC VREFD
U10 _ FBC.VREFD A1 = S>FBC_VREFD 21
VREFD <A13 | DQ8 NC
19 FBC_D<8> 3 DQ8 %17 | bQ9 NC
19 FBC_D<9> DQY X735 Dato | ne
19 FBOD<10> 1 DQ10 csts %1 Dat e W})FBLXVREFC 21
13 Egg—gzg: ggu C820p50X0402 § 1.33KR1%0402 E13 ggg v
19 FBC_D<13> DQ13 XFi3{Dats | ne
19 FBC_D<14> DQ14 L L B 1pq15 | we NINT002 Soras BE—————KGPIO10_ALT_MEM_VREF 13,1526
19 FBC_D<15> DQ15 Nt Nt - = i
GND GND oo | C13 f e
19 FBC_EDC<1> ;;:";11%? EDCA e I
19 FBC_DBI1> DBIN* FBC WCKO1__ D4 7 ooy
“FBC_WCKO1*__D5_|
19 FBC_WoKo1 YEBC WEKOL_ BE 1y cipq FBC WCKOT_ DS y i1
19 FBC_WCKO1 WCKO1* GDDR5 SDRAM X16
O
GDDR5_SDRAM_X16 — — -
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DGPU_GDDR5 FrameBuffer C1 (N16P-GX-B ALL unstuff)
M8A M8B M19A M198
INS150981836 INS150981804 INS 150981900 INS 150981940
NORMAL 6 WRRORED L
v 1921 FBC_CMD<19> d RAS* | 19,21 FBC_CMD<19> $S———————=30 RAS*
19 FBC_D<48> U7 DQ16 1921 FBC_CMD<16> d cAs* A1 19,21 FBC_CMD<16> go——————250] CAS*
19 FBC_D<49> 11 DQ17 1921 FBC_CMD<26> | WE* *A13 bQ16 Ne 19,21 FBC_CMD<26> go——————7350 WE*
19 FBC_D<50> T DQ18 1921 FBC_CMD<31> d cs* *g11 DQ17 e 19,21 FBC_CMD<31> p)——————=Q| CS*
19 FBC_D<51> DQ19 a4 X<Bi13 | DQ18 NC J4
19 FBC_D<52> DQ20 19,21 FBC_CMD<23> Yy——————=2Q ABI* X717 DQ19 NG 1921 FBC_CMD<23> Y)»————Q ABI*
19 FBC_D<53> DQ21 H4 W DQ20 NC K4
19 FBC_D<54> DQ22 1921 FBC_CMD<21> /5| A10_A0 *F71 pa21 Ne 1921 FBC_CMD<21> K5 A10_A0
19 FBC_D<55> DQ23 1921 FBC_CMD<20> AT A9_A1 *F13 DQ22 Ne 1921 FBC_CMD<20> A9_A1
R13 1921  FBC_CMD<29> HTo—| BAO_A2 »—— DQ23 Ne 1921 FBC_CMD<29> BAD_A2
19 FBC_EDC<6> EDC2 1921 FBC_CMD<30> BA3_A3 c13 19,21 FBC_CMD<30> HT| BA3_A3
19 FBC_DBI<6> DBI2* U10  FBC VREFD 19,21 FBC_CMD<28> BA2_A4 GNI3-I| EDC2 GND 19,21 FBC_CMD<28> H BA2_A4
VREFD |———FBCYREFD 4951 FBC_oMD<27> Ke—| BA1_AS P P E 1921 FBC_CMD<27> BA1_A5
— 1921 FBC_CMD<24> Ra| A117A6 19,21 FBC_CMD<24> 2 A11°A6
us 1921 FBC_CMD<25> 5| A8_A7 A10 FBC VREFD 19,21 FBC_CMD<25> J5 A8B_A7
X<z | bQ24 Ne 19,21 FBC_CMD<22> A12_RFUINC A4 VREFD 19,21  FBC_CMD<22> A12_RFU/NC
*—5 DQ25 Ne 19 FBC_D<56> A7| DQ24
*—15-{ DQ26 Ne 19 FBC_D<57> DQ25 ca13
»—z| ba27 Ne 19 FBC_D<58> 2 | DQ26 C820p50X0402
*—o-| D28 Ne 19 FBC_D<59> DQ27
>—ma| DQ29 Ne 2 19 FBC_D<60> 7| DQ28 — J2
> DQ30 Ne 1921 FBC_CMD<18> RESET* 19 FBC_D<61> DQ29 oNp 1921 FBC CMD<18> RESET"
»—— DQ31 Ne 1921 FBC_CMD<17> CKE* 19 FBC_D<62> F>| DQ30 1921 FBC_CMD<17> CKE*
R2 " FBC CLK1 _ J12 18 FBC_D<63> DQ31 FBC CLK1 __ J12
P2 | EDC3 FBC_CLK1® CK c2 FBC_CLK1® CK
19 FBC_DBI7> DBI3*
P4 -
19 FBC_WCKe7 YoEBCWEKET_ 2 { ey FBC WCK67 D4
19 FBC_WCK67" WCK23* FBC_WCK67-__D5_| WCK23
=229 wekes
GDDR5_SDRAM_X16
- = GDDR5_SDRAM_X16
A5 A5
*—g5| VPP_NC U5 | VPP_NC
Y5 | Uppive <51 yppiNG
14 14
20 FBC_VREFC Y)—t FBC VREFC 14 |\ perc FBC VREFC 14 |\ perc
1 1
FBC Q2 RLEN P FBC Q3 RLEN P
1 1
10 FBC_SEN2 210 | oy FBC SEN3 10 |
C820p50X0402
R42 R203 R210 R205
121R1%0402 1KR1%0402 GDDR5_SDRAM_X16 121R1%0402 § 1KR1%0402 GDDR5_SDRAM_X16
M8 501 0 GND GND M1 9 5020 GND GND
M19D
M8D INS150981988
INS150981772
o WRRORED
X NORMAL g
4
19 FBC_D<32> A3 DQO *—g7-| bao e R227, R221, C501 unstuff when N15P-GX-B
19 FBC_D<33> DQ1 X—7| bat NC
19 FBC_D<34> > D2 *—5 DQ2 Ne
19 FBC_D<35> DQ3 *—Na | bas3 NC
19 FBC_D<36> 5| D4 >Rz DQ4 Ne
19 FBC_D<37> DQ5 *—ma | bQs NC
19 FBC_D<38> F>| DQ6 >~z DQ6 Ne
19 FBC_D<39> pQ7 »—— par ne
19 FBC_EDC<4> €2 | enco X—WRZ EDCO Ne 19 FBC_CLK1 S)y—R207 402R1%0402 , FBC CLK1 MIDPT
19 FBC_DBI<4> DBIO* A10 FBC VREFD *—=9 DBI0* ne
VREFD : KFBC_VREFD 20 i
PO i J-cma v VREFD | U10_FEC VREFD 19 FBC_ CLKr S—R208 40.2R1%0402 €0.01u50X0402
*a3 Das Ne 19 FBC_D<40> DQ8
JOLSEN oS C820p50X0402 19 FBC D<d1> CIEN oo
*g13 Q1o Ne 19 FBC_D<42> 1| Dato
X1 Dat os oo 19 FBC_D<43> DQi1
*E13 DAtz Ne 19 FBC_D<d4> DQ12
*F11 DQ13 Ne 19 FBC_D<45> DQ13
W DQ14 NC 19 FBC_D<46> DQ14
*—1 pQi1s Ne 19 FBC_D<47> DQ15
anD | C13 5T Tow 19 FBC_EDC<5> R13 1 epct
PERLER I 19 FBC_DBI5> DBI*
D4 P4
19 FBC_WCK45 Egg ngg 51 WCKo1 Egg Wgﬁig 5_| WCKO1
19 FBC_WCKA45" WCK01* SRR 2] wekot
DDR5_SDRAM_X1 DDR5_SDRAM_X1 =
GDDR5_SDRAM_X16 GDDRS_SDRAM_X16 J70Si MICRO-STAR INT'L CO,.LTD.
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Frame Buffer Partition C Decoupling

FBVDDQ

T SPARE  DECOUPLING AROUND FBC MEMORIES (DQ0-DQ31)

(N16P-GX-B ALL unstuff)

[ I. 1.

GND GND GND

€333 J- €337 J- c99 J- c102 J- c338 J- c461 J- c462 ce8 ce9 cet J- ce7
C0.1u16X0402 C0.1u16X0402 C0.1u16X0402 C0.1u16X0402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C4.706.3%68 C4.706.3X68 C4.7u6.3%68 C4.7uB.3X6S C10u4X60603 C10u4X60603

J' C124 J‘ C334 J‘ C66

GND GND GND GND GND GND
C11-106A233-T04
FBVDDQ FBVDDQ
o o
FBC_MF1 M20C R61 MaC FBC_MF2 M8C R195 M19C
INS150983487 1KR1%0402  INS150983985 INS150983787 1KR1%0402  INS150983645
R248 Normal Mirrored R196 Normal Mirrored
P P
1KR1%0402, J1 MF FBC MFO _J1 MF 1KR1%0402, J1 MF FBC MF3 J1 MF
1o | e . o 26d k10 V0D 810 1o | e . o 26d k10 V0D 810
| S— e S VDD ¢ T5 VDD_t1 VSS_1 g5 85| VSS VDD ¢ T5 VDD_1 VSS_1 g5
B10] VSS VDD 577 B77 ] VDD_2 VSS2 [p1p B10] VSS VDD 577 B77 ] VDD_2 VSS2 [p1p
G701 VSS VDD VDD_3 VSS_3 579 G701 VSS VDD VDD_3 VSS_3 579
| S—c e A VDD 1 S VDD_4 VSS_4 55 551 VSS VDD 1 S VDD_4 VsS4 g5 —1
H VSsS VDD [ VDD_5 VSS_5 [{ H V8S VDD [ VDD_5 VSS_5 [
Hia| VSS VDD VDD_6 VSS_6 [H1Z Hia| VSS VDD VDD_6 VSS_6 [H1Z
KT Vss VDD [T T3] VDD_7 Vss_7 KT Vss VDD [T o7 VDD_7 VsS_7
K14 VSS VDD {77 77| VDD_8 VsS_8 7 K14 VSS VDD (77 77| VDD_8 VsS_8 7
T70| VSS VDD 77 T74| VDD_9 VSS_9 1p T70| VSS VDD 77 T74| VDD_9 VSS_9 1p
5| Vss VDD [T 3| VDD_10 VSS_10 [ o A VDD [T 2| VDD_10 VSS_10 [
B10| VSS VDD 1 B77| VDD_11 VsS_11 o B10| VSS VDD 1 B77| VDD_11 VSS_11 o
10| VSS VDD &g RT0| VDD_12 VSS_12 0 10| VSS VDD &g RT0| VDD_12 VSS_12 0
51 VSS VDD [R5 R5| VDD_13 VSS_13 [ 51 VSS VDD [R5 R5| VDD_13 VSS_13 [
VSS VDD VDD_14 VSS_14 VSS VDD VDD_14 VSS_14
A B A A B A
ATz ] VSsQ vDDQ 5 B12| VDDQ_1 VSSQ_1 a1z ATz ] VSsQ vDDQ 5 B12| VDDQ_1 VSSQ_1 a1z
A4 VSsQ VDDQ g77 874 VDDQ_2 VSSQ_2 &1z A4 VSsQ VDDQ g77 874 VDDQ_2 VSSQ_2 &1z
A3 ] VSsQ VvDDQ VvDDQ_3 VSSQ_3 & A3 ] VSsQ VvVDDQ VvDDQ_3 VSSQ_3 &
T VvssQ VvDDQ [ VvDDQ_4 V8SQ_4 ¢ T VvssQ VvDDQ [ VvDDQ_4 V8SQ_4 ¢
vssQ vDDQ 5 D12 | /DDQ_5 VSSQ_5 [T vssQ vDDQ 5 D12 | /DDQ_5 VSSQ_5 [T
Gz vssa vDDQ (574 D14 | VDDQ_6 VSSQ_6 612 G2 vssa vDDQ 574 D74 | VDDQ_6 VSSQ_6 612
T VvssQ VvDDQ D vDDQ_7 VS8SQ_7 &1z [ VvssQ VvVDDQ D vDDQ_7 V8SQ_7 &1
vssQ vDDQ [E7g £70] VDDQ_8 VSSQ_8 | ¢ vssQ vDDQ [E7g £ VDDgig vgggig ¢
VvssQ VvDDQ VvDDQ_9 VvssQ_9 vssQ vDDQ VDD \%
¢ VvssQ VvDDQ __FS g VDDQ_10 VSsQ_10 ¢ ¢ VvssQ VvDDQ __FS £5 ] VDDQ_10 VSsQ_10 ¢
E12] VSsa VDDQ [~E77 F12 ] VDDQ_11 vssQ_11 5 E127] VSsa VDDQ [~E77 F12 ] VDDQ_11 vssQ_11 5
£74] VSSQ VDDQ [F77 F14] VDDQ_12 VSSQ_12 |74 £74] VSSQ VDDQ [E77 F14] VDDQ_12 VSSQ_12 |74
VvssQ VvDDQ [ E VDDQ_13 VSSQ_13 VvssQ VvDDAQ [ E VvVDDQ_13 VSSQ_13
F VvssQ VDDQ 573 G1 VDDQ_14 VSsQ_14 0 E VvssQ VDDQ 573 G1 VvDDQ_14 VSsSQ_14 0
VvssQ VvDDQ G VDDQ_15 VSSQ_15 [ VvssQ VvDDQ G VDDQ_15 VSSQ_15 [
HT3 ] VSsQ vDDQ iz Hi2 | VDDQ_16 VSSQ_16 (3 HT3 ] VSsQ VDDQ iz Hi2 | VDDQ_16 VSSQ_16 |3
H VvssQ VDDQ [§H H VvDDQ_17 VSSQ_17 [ H VvssQ vDDQ [{ H vDDQ_17 VSSQ_17 |
K73 VSSQ vDDQ 7 K72 VDDQ_18 VSSQ_18 [g73 K73 VSsQ vDDQ 7 K72 VDDQ_18 VSSQ_18 [g73
Kol vssa vDDQ %3] VDDQ_19 VSSQ_19 Kol vssa vDDQ K3| VDDQ_19 VSSQ_19
Wio] VSsQ vDDQ (73 T3] VDDQ_20 VS8Q_20 7 W0 ] VSsQ vDDQ (73 T3] VDDQ_20 VS8Q_20 7
M5 VSsQ vDDQ (T3 VDDQ_21 VSSQ_21 [ V5| VSsQ vDDQ (T3 VDDQ_21 VSSQ_21 [
7] VSsa VvDDQ VDDQ_22 VSSQ_22 N7 N1 | VSsQ VvDDQ VDDQ_22 vssQ 22 g1
NT2 ] VSsQ vDDQ 7 VDDQ_23 VSSQ_23 |77 NT2 ] VSsQ vDDQ 7 VDDQ_23 VSSQ_23 [z
NT4 ] VSSQ vDDQ 7 VDDQ_24 VSSQ_24 |74 NT4 ] VSSQ vDDQ 7 VDDQ_24 VSSQ_24 |77
N3 | VSsQ VvDDQ VDDQ_25 VSSQ_25 N3 | VSsQ VvVDDQ VDDQ_25 VSSQ_25
R7 ] VSsSQ VvDDQ 0 VDDQ_26 VSSQ_26 R R7 ] VSsSQ VvDDQ 0 VDDQ_26 VSSQ_26 R
R VvssQ VvDDQ VvDDQ_27 VSSQ_27 [RTT VvssQ VvVDDQ VvDDQ_27 VSSQ_27 [RTT
Rz Vssa vDDQ B7| VDDQ_28 VSSQ_28 [Riz Rz Vssa vDDQ B7| VDDQ_28 VSSQ_28 [Riz
vssQ VDDQ 577 572 VDDQ_29 VSSQ_29 [Riz vssQ VDDQ 577 577 VDDQ_29 VSSQ_29 [Riz
vssQ VDDQ 577 574 VDDQ_30 VSSQ_30 | vssQ vDDQ 577 574 VDDQ_30 VSSQ_30 R
R4 ] VSSQ VvDDQ P VDDQ_31 VSSQ_31 R R4 ] VSSQ VvDDQ P VvVDDQ_31 VSSQ_31 R
U1 ] Vssa VvDDQ VDDQ_32 V88Q_32 [ U1 ] Vssa VvDDQ VDDQ_32 V88Q_32 [
Uiz VssQ VDDQ (777 17| VDDQ_33 VSSQ_33 |77 Uiz VssQ VDDQ (777 17| VDDQ_33 VSSQ_33 |77
U741 VSsQ VDDQ (777 T74] VDDQ_34 VSSQ_34 |74 074 VSsQ vDDQ (777 T74] VDDQ_34 VSSQ_34 |74
U3 ] Vssa VvDDQ VDDQ_35 V88Q_35 |y U3 ] Vssa VvDDQ VDDQ_35 V88Q_35 |y
vssQ vDDQ VDDQ_36 VSSQ_36 vssaQ vDDQ VDDQ_36 VSSQ_36
= GDDR5_SDRAM_X16 GDDR5_SDRAM_X16 = = GDDR5_SDRAM_X16 GDDR5_SDRAM_X16 =
GND GND GND GND
FBVDDQ DECOUPLING AROUND FBC MEMORIES (DQ32-DQ63) C11-106A233-T04
SPARE

[.. 1. 1. 1. 1 [.. 1 I I. 1. 1. 1. 1

C528 C529 Cc109
C0.1u16X0402 C0.1u16X0402 C0.1u16X0402 C0.1u16X0402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C4.7u6.3X6S C4.7u6.3X6S

C106

J' c107 J' ca17 J‘ C105

C4.7u6.3X6S C4.7u6.3X6S C10u4X60603 C10u4X60603

GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND
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NWDD

GPU DECOUPLING A

|

C259

C247

C308

C323

C57

C265

MID- FREQ CERAMICS PLACE Near GPU X12 22uF X6S C11-226A213 M09 CRB 0805

x4 10uF X6S

z

I

@
Z
S

NWDI

s}

T
..

C438

Under or close to the GPU

x20 0.1uF X7R 0402

@
4
S

@
Z
S
@
Z
S
@
Z
S

C11-106A233-T04 CRB 0805
c362 c248 cs58 c273 c34 c44 1 c361 c60 €330 c38
C22u4X60603 C22u4X60603 C22u4X60603 C22u4X60603 C22u4X60603 C22u4X60603 C22u4X60603 C22u4X60603 C22u4X60603 C22u4X60603 C22u4X60603 C22u4X60603 C10u4X60603 C10u4X60603 C10u4X60603 C10u4X60603
GND ND GND GND oD GND SPARE GND GND GND GND
J ca87 C494 C469 c452 c384 c415 c363 c416 c447 c486 1 c467 1 c395 = c485 1 c386 1 c63 1 C400 = C436 1 ca74 1 C460 J c385
C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S
oD GND GND oD oD oD oND GND oD GND GND GND GND GND GND GND GND GND GND
VDD
T A
J c453 1 c435 1 c399 1 C450 1 €375 1 €379 1 car3 1 Cc446 1 ca78 1 Cc468 1 c493 1 c3ss 1 €502 1 c282 1 €500 1 c59 J car2 1 c344 1 c298 J C340
C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S
GND GND GND GND GND GND GND GND GND GND GND GND N

@
Z
S
@
Z
S
@
Z
S

c428 l C403

C437 C346 C432 c410 c431 €420 l C424 l C425 l €392 l C423 l C408 l ca11 J €439 l ca1 l €402 J C407
€0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402 €0.1u16X0402
GND ND GND GND GND ND GND oND ND GND GND GND GND GND GND GND GND GND
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GPU DECOUPLING B

FBVDDQ

FBVDDQ Place under GPU x8 100nF 0402 X7R x8 1uF 0402 X6S C11-105A312-M09 And down side

100nF 0402 X7R Spare
N16X DG: x14

Lo Lo Lo Lo Lo L L T

L]

l €350 cas8 cas7 352 €353 c455 €490 Ccas4 356
CO.1uT6X0402 | C0.1u16X0402 | COAu16X0402 | CO.UT6X0402 | COAu16X0402 | CO.1u16X0402 | COAu16X0402 | CO.1u16X0402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60462 €0.1u16X0402
GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND
FBVDDQ

N16X DG: x10)

FBVDDQ Place under GPU  x16 4.7uF 0603 X6S C11-475A323-T04

J €503 1 C366 1 €504 1 C296 1 Cc498 1 cass l c397 1 c391 1 €506 1 c289 1 c291 1 c297 1 €290 1 c339 1 c491 J €505
C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S C4.7u6.3X6S

N

GNI GNI GNI

oD GND GND GND GND GND T GND GND GND GND GND
FevoDQ C11-475A323-T04 C11-106A233-T04 C11-226A213-M09
T Place near GPU x6 4.7uF 0603 X6S x4 10uF 0603 X6S  CRB 0805 x4 22uF 0603 X6S CRB 0805
J Cd64 l ca14 l C524 l c522 l c523 l c295 l C294 l c292 l c451 l c525 J c430 J c526 J c293 J c33
lca 7U6.3X6S lca 7u6.3X6S lca 7u6.3X6S lca 7u6.3X6S lca 7u6.3X6S lca 7U6.3X6S lcmuaxeueua lcmuaxenena lcmuaxeueua lcmuaxeueua lczzmx&ueua lczzmx&ueua lczzmx&ueua lczzmx&ueua
oo oo oo oo oo oo oo oo oo oo oo oo o oo
FBVDDQ
Niex x6 1uF 0402 X6S C11-105A312-M09
3V3_NV 3V3_MISC ‘
T jup x7r | C11-475A323-T04 T
. . . c701 c767 c675 c768 C676 C766
C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402 C1u6.3X60402
L L L] | e e i R |
c489 C480 c473 c510 c121 C466 = C465 = C156 = = = = = =
lcu.mmxnanz lcu.mmxnanz lcu.mmxnanz lcmzsxmana lca.ma.axas lcu.mmxnanz C1u6.3X60402 C4.7u6.3X6S GND GN GND GND GND GND
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DACA,Display IF

G4H
7/21 FPAB 801 G4K
\FPAiTXC' 10/21 IFPEF 814
\FPAiTXC DVIDL DVISL/HDMI DP
E18
IFPAB_RSET BG14 12CY_SDA 12CY_SDA BH3
IFPA_TXDO* . . IFPE_AUX_I2CY_SDA* Pgg3X BB12
IFPA_TXDO M 12CY_scL 12CY_scL IFPE_AUX_I2CY_SCL [——X ViA IFPC PLLVDD
BB1 BC1 BE
WA IFPAB_PLLVDD 5 IFPAB_PLLVDD IFPA_TXD1* ﬁz £11 ™c ™ IFPE_L3* o-grgx
IFPA_TXD1 IFPEF_RSET ™ ™ IFPE_L3 [——X
BE6
BE1 TXDO TXDO IFPE_L2* D-gm;x
IFPA_TXD2* Ogﬁ% TXDO TXDO IFPE_L2 —X
IFPA_TXD2 [—X BB B
WA IFPEF_PLLVDD 9 IFPEF_PLLVDD D1 ™D1 IFPE_L1* o-ggfrx
BCA TXD1 TXD1 IFPE_L1 [—X
IFPA_TXD3* ﬁz BF8
IFPA_TXD3 TXD2 TXD2 IFPE_LO* DW
™>D2 ™D2 IFPE_LO [—X
BG1
IFPB_TXC* G IFPE
N16E IFPB_TXC A11
B17
IFPA_IOVDD-2 IFPAB_IOVDD_2
7 _ = = BJ1 AW
& IFPA_IOVDD-1 ~ IFPAB_IOVDD_1 IFPB_TXD4* PEY HPD_E HPD_E cpiots AW
A18 IFPB_TXD4
IFPB_IOVDD-1
IFPB_IOVDD-2 BH1 N16E
IFPB_TXD5* ﬁi BCS
IFPB_TXD5 *ggr IFPE_IOVDD_1FPEF_I0VDD_1
%~ IFPE_IOVDD_2rFPEF_IOVDD_2
BG1 B
IFPB_TXD6* ﬁz ><-§%g— IFPF_IOVDD_1 BH4
IFPB_TXD6 *=—— IFPF_IOVDD_2 12CZ_SDA IFPF_AUX_I2CZ_SDA* Pgz
12€z_scL IFPF_AUX_I2CZ_SCL ——X
BJ1
IFPB_TXD7* oqu% BH6
IFPB_TXD7 [——X ™ IFPF_L3* Pgysx
™ IFPF_L3 [——X £12
B
TXD3 TXDO IFPF_L2* D-EE?TX
IFPF TXD3 TXDO IFPF_L2 [—X
AW B BB11
- 5 ™04 01 IFPE_L1* b J8 VIA IFPD_PLLVDD
IFPAB D4 D1 IFPF_L1 ——X
, BE
N16E-GT TXD5 TXD2 IFPF_LO* DWQ
TXD5 TXD2 IFPF_LO [—X
3V3_NV
DTWS NB
R407
DVIDL DVISL/HDMIDP 10KR1%0402
FAN_PWM HPD_F GPIO1G |LAW2 GPIO16 SYS PEX RST MON#
A14
N16E-GT
3V3_NV
o
R262 R261
3V3_NV X_10KR1%0402 X_10KR1%0402
G4G
6/21 DACA
AW1 BD4
' WA DACA VDD ' 8 DACA_VDD 12CA_SCL ggﬁ gg;
w20 12CA_SDA
AW20 | DACA_VREF
AY2 BA2
o3 o730 c729 SAY20 DACA_RSET DACA_HSYNC
CA_VSYNC
X_C10u4X60603 X_C0.1u16X0402 ©0.1u16X0402 DACA_!
= = AY21
GND GND GND DACA_RED
BA2
DACA_GREEN
AW21
DACA_BLUE
N16E-GT

G4l
8/21 FPC
N16E
IFPC_RSET  IFPCD_RSET
- - DVIHDMI DP
PCW_SDA . pBF2
IFPC_PLLVDD 1FPCD_PLLVDD - IFPC_AUX_I2CW_SDA’ w
f2Cw_scL IFRC_AUX_I2CW_SCL [——x
BE1
e IFPC_L3*
¢ IFPC_L3
BC1
TXDO IFPC_L2* ¢
IFPC TXDO IFPC_L2
BE1
b1 IFPC_L1*
D1 IFPC_L1
BD14
TXD2 IFPC_LO* DW
TXD2 IFPC_LO —X
IFPC_IOVDD_1 IFPCD_IOVDD_1 AV6
IFPC_IOVDD_2 IFPCD_IOVDD_2 GPIO15 [—X
NT6E-GT
G4J
9/21 FPD
N16E
IFPD_RSET NC_6
DVIHDMI DP
1CX_SDA . pBF4
IFPD_PLLVDD NC_4 - IFAD_AUX_I2CX_SDA* Pgezx
12Cx_scL IFPD_AUX_I2CX_SCL |——X
BH!
™C IFPD_L3* DE!J%-X
C IFPD_L3 [—X
BG11
TXDO IFPD_L2* ﬁz
TXDO IFPD_L2
IFPD BJ11
b1 IFPD_L1* m\z
D1 IFPD_L1
BH1
TXD2 IFPD_LO*
TXD2 IFPD_LO
IFPD_IOVDD_1 AW
IFPD_IOVDD_2 apiot7 [FAWE,
NT6E-GT
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DGPU GPIO, 12C
: aVRUN ava v : (< DGPUPWRGD  11.3137.4459
: o [ :
: ; o Lo yooonsmoie | up R
' | D2 G2
: Ro68 R246 R247 : 44 SMBCLKEC <<>%E17—‘ SMB_CLK_GPU
: 10KR1%0402 X 10KR1%0402 $  10KR1%0402 1 44 SMB_DATA EC D1 GT
: Close MOS Gate ' OATAL <<>%E:S‘ii SMB_DATA GPU
: - o :
B i NN-2N7002DW-7-F
; 203144 FB_OLAMP 1 g2 4 J— :
| o | BE |
| 44 FB_CLAMP_REQH <K TS FB_CLAMP_REQ# N :
: KRNZNTO0ZOW-7-F |
ava ava ava
S
R276 R269 Re7 ReB R238 R245
22KRI%0402 22KR1%04029 22KR1%04029 2. X C
N
1R1MSC_T SMB_CLK_GPU
12CS_sCL
pos.sot SME_DATA_GPU
<
BD2 12CC SCL R R63 33R0402.
2CC_SCL <. JleecseL 31
12CC_SDA BDT 12CC_SDA_R R64. 33R0402 ») CC_SDA 31
BE1
X—— THERMDN 1208 SCL BBS 12CB_SCL
BF1 ) BE4
2~ THERMDP 12CB_SDA 128 sbh
ava
S
AT9
GPIOO TR S)GPIOO_NVDD_PWMLVID 60
GPIOY I AVT s CLAWP FEGEN [
Z) L S rer Rs8 Rre22 R239
GPI03 GPIO3 OC WARN.N 31 1---t , ,
SFio3 [T oo d 5t 10KR1%0402 § 100KRO402 3 10KR1%0402 < 100KR0402
GPIOS FRTTX
waes SHO8 CATTY, I )GPIO0G_FEVREF_PSH# 60
PR R L [V oo nems som Coros e siownn o
TPuNC25s O ———BG20 | JTAG_TMS .
JTAG_TDO_INC F20 | JTAG_TDI D)GPIOT0_ALT_MEM_VREF 13,1520
TPINCt Ot———— & ReT N BF27] JTAG_TDO GPIO11 [ayaX
JTAG_TRST N AT SOl [y GPIO12_GPU ACN
GPIO13 [—X
Ra7 RS Ri6 Ro25
X X 100KR0402 ava
FB_CLAWP N
GPIO19 au GPIO4_MXM 10KR1%040; R375
AV = R107
= = = GPI020 AT GND 10KR1%0402 GPIO23 GPU_PEX RST HOLD# __10KR1%0402 . .R406
GND GND GND GPI021 ARy
GPIO22 ["Ay3; GPIO23 GPU_PEX RST HOLD#
GPI023 [&TZ
GPIO24 X =
D
NTeEGT
Recommended Default
Pin Name Normal function I/0 Functional Description Pull-up or Pull-down e
GPIO0 PWR_VID o GPU Core VDD PWM control signal
GPIO1 GC6_FB_EN o FB Enable for GC6 2.0 10K pull-down
GPIO2 GPU_EVENT I GP iake s 1f GC6 2.0 10K 11- 3vV3 _AON
o U ¥ U wake signal for pull-up to o v v
GPIO3 OC_WARN I | Over current throttling 10K pull-up to 3vV3 _AON < 9
GPIO4 3V3_MAIN_EN o GPU POWER Sequencing for GC6 2.0 10K pull-up to 3V3 _AON Ra063
GPIOS RESERVED ooz © ﬂzznygfmz SOT23-3-RH
GPTOB ST O | Phase shedding From EC -
44 GPUACINY ORI%0402 . R243 D [%]s GPIO12_GPU ACN
GPIO7 LCD_BL_PWM o Panel Backlight PWM Brighteness Control 100K pull-down -
GPIO8 HPD F I Hot Plug Detect for IFPDF From Battery
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GPTO25 | RESERVED 272Si7 MICRO-STARINT'L CO.,LTD.
GPIO26 RESERVED [Title
GPIO27 HPD B I Hot Plug Detect for IFPB DGPU GPIO,IZC
ize | Document Number Rev
OVERT OVERT (OVERT¥) T/0 | Catastrophic Over Temperature 100K pull-up to 3V3 _AON MS-16H5 1.2
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6Lv8 1 gzz-aNo 66-QNO |-9CHY.
SLvE | 6z-aND 86-OND
ELVE | gz-aND 16-ON9 [-8LHY
£8 1 /1z-aNo 96-ON9 [-LHY
4 6v8 | 9,z-aND 56-ON9 [ ZLHY
4 878 | 1z-aNo 6-OND [LLHY
578 | y1z-aND £6-OND [LEOY
my £12-OND Z6-ONo [ BCOY_
21Z2-aND l6-aND |4Y
4 £68 | }1z-aNo 06-ONO 529V
78 loiz-ano 68-OND | -ECOV
——1£8 1 6oz-ano 88-ONO |-LEOV.
4 828 1 g0z-aNO 18-QND | BLOV
4 5e8 1 J0z-aNo 98-QND |-£LOV
P e8| 90z-aNo 8-ONO [-SLOV
8 1 50z-ONO 8-OND [-CEY
0Z-OND £8-GNO -0V
£02-OND 2g-No |82V
202-AND 18-aNo |22V
102-ND 08-GN9 [ 723¥
002-OND 6/-ONO [-¢€3¥
8AV_1 661-ONO 8/-ON9 -023Y
SAV_] 861-ONO 12-GN9 |-8LIY
P 8VAY_{ /61-aND 9/-GN9 [-9kdY
p SPAY_{ 961-aND 5/-ONO 7LV
YAV ] G61-ONO 2-GNo |-63Y
CAY_] p61-OND €2-GNo |-83Y
P VEMY_] £61-ONO 2L-OND |-&
P LEMY_{ 76-aND 12-QNo |-873Y
P 6CMY_1 |61-ONO 02-N9 973V,
4 SCMV_{ 051-OND 69-aND |-S73Y
p CMY_1 6g1-OND 89-ONO €73V,
p SLMY_} gg|-aND 19-GND |- 173V
P SLMY_1 /g1-OND 99-aNo | 73Y
ELMY_| 9g1-qND G9-aNo [-6E3V
OV_| 6g-aNo y9-aNo [LEIV
OY_| yg1-aNo €9-aND [-623Y
OV_| ¢g-aNo 29-aND [-£e3Y
{ 8YOV_| 7g|-aND 19-GND |-9¢3V
p VOV _| |g|-aND 09-aND |-£¢3Y
SYOY_| 0g|-aND 65-OND [-Le3V
P« 6/1-OND 85-OND .
OV 1 g/1-aNO 15-OND
LY 1, /1-0ND 95-OND v
P vy 1 9;1-aN9 55-OND v
6dv_1 g/1-aNo s-GNo (-LE3Y.
8dv_1 y/1-aNo £5-ONO ¢V
SdV_1 £/1-aN9D 25-ONo 06V
P 8vdv_{z,1-aND 15-aNo |-82QY
p Svdv_{|;1-aND 05-N9 920V
Svdv_{ 071-aND 6v-ONO [ZEAV
crdv_{ 69}-aND 8y-OND [-¢CaV
L¥d¥ | g9)-aND y-OND [-020V.
Pay{ L91-OND 97-aND Y
991-OND S7-OND
LLdV_{ c9)-gND vp-aNo (LAY
4 0EWY | 49)-ND £p-aND [LEQY
q 8CAY_| ¢9)-ND Zh-aNo [6EOY
q 9NV _| 791-OND L-OND [-4COV
P YNV | |91-aND 07-ON9 [-SEOV
p CINY_{ 09}-aND 6€-OND [-ECOV
p 0eY_{ 651-aND 86-OND [LEOV
P 8LV | g1-aND L6-N9 [-BLOV
¢—— 9NV | /61-gNo 96-QND (LY
PLAY | 951-aND e-OND [-SLOV
Y _{ 651-aND ve-GNo [-68Y
Y _{ y51-aNo £e-QnNo [-88Y
Y | £51-QND 2e-ONo [-&!
p 871V | 2G1-ND Le-aNo |78V
P 91V | 161-aND 0€-NO 978V,
S7IV_1 061-QND 62-OND |-S7EY
Y | 6p1-QND 82-ONO -¢¥8Y.
L7V | gy1L-ONO [2-OND |- L78Y.
Y | /pL-GND 9z-GNo | 78Y
p 6ETY_| 9p1-aND 5z-ONo |-8E8Y.
p LEIY | 6y1-OND 2-OND -CE8Y.
p 6¢1Y | pp1-aND £2-ONo -0E8Y.
p LeY_ | ¢p1-aND 2z-aNo |-828Y.
4 S¢lY_| zp1-aND 12-aNo |-2¢8Y
€¢IV | p1-aND 02-GNO 728,
LZIV 1 oy1-ONO 61-ONO -¢C8Y.
Y _{ 6¢1-aND g1-GND [-028Y
6LV | ge1-aND 1-ON9 |28
LY | e1-anNo 91-ON9 Y
SLIY | 9e1-aND 51-OND Y
LLIY | gel-aND 1-OND Y
p CEMY_{ pej-aND £1-ON9D v
4 06NV ¢ej-aND 21-OND [LEVY.
p 8OV ze1-aNo L1-aND |-B2VY
p 9O e}-aND 01-OND [-£CYY.
p YOIV gg1-aND 6-OND [SCVY
p SO _{ 671-aND 8-aNo [ECVY
p 0eAY_{ gz1-aNo L-OND eV
8LAY | /z1-aND 9-aNo [BLYY
LAY g7}-aND S-OND (LYY
7LV { 6z1-aND y-aNo [SLYY
P LEMY | yz1-aND £-aNo |87V
P mw& £21-OND 2-aN9 %w\
v zzi-ano v-ane £
2ILTaND 1291
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DGPU_Power Control

PEX_VDD

3V3_NV

3V3 NV
Q A
Sensing Pair LengthTotal < 2 inch o
€536, C0.1u16X0402 oD +5v%)us PWR_SRC
R236 , , 10R1%0402 R280
uts X_10KR1%0402
VINGP 12 +1_05VRUN
= c IN+1 4 R275 X OR1%0402 | Q
6

PWR_SRC_VINP R

u3
0.005R1%XTRA
R11-005CT17-C36

520 PR53 PRA9
C10u4X60603 vs 100KR0402 82KR1%0402
{ICC_sCL 26
[2CC_SDA 26

R237 . 10R1%0402 VININ 1 SCL {7
IN-1 SDA

5 PWR_SRC_IMON A0

PWR_SRC_VINN_R

PWR_SRC_FBVDDQ
S}

,PEX VDD_EN

wa

A0 -
8| 8

1 | 1)

: PC46 PC47 PWR_SRC_VINP | R234  10R1%0402 ViNgP. 15 Ro74 PQ25 1

: C10u25X1206 | C10u25X1206 ; IN+2 10KR1%0402 NN-2N7002DW-7-F L
: w : PC52 PR51

: = = 0.005R1%XTRA : C2200p50X0402 470KR1%:0402

3 | GND GND

cs18 [e¥]
GND GND R11-005CT17-C36 C10u4X60603 _ VINZN 14 N-AON7516_DFN3X3
IN-2 G\ HoR(E
F'WR,SR%N\NDD PWR_SRC_VINN R235 10R1%0402 PR158 23.2KR1%0402 . PEX_\DD

wer ) " 4.1A Width

IN+3 PV[q3——)PSI_NWDD_EN.INA 60 L poag

TC 96 C0.1u16X0402
VPU —xX u

R251
X_OR1%0402 _ VIN3N

IN-3 oD

PQ5t
3136 DGPU_PWR_EN# Y>——— r\SNmoz SoT23

C132
C0.1u16X0402

N3 dMd Ndoa

PR155 X _2MR0402 R49 OR-0803 3v3_MSC

D2
D1

47,4856,57  RUND )’

. . . Warning onp 2 Default
EDP Design Guide: Critical PGND Place resistors
N15E-GT(90W)Sku Close to IC
NVVDD : 60A ; Peak 110A HPAOTTT3AIRGVR_VQFN16 = =
3V3_RUN : 1.36A gy 137-3221A0C-T07 oo oo
PEX_VDD :2.8A
R270_, 10KR1%0402 PWR SRC WARN N Ro71__ OR1%:0402 ROTY, JORIUON2 s o o mann 26
VRAM : 0.93A*12pcs=11.16A T B
R265_  10KR1%0402 PWR_SRC_CRTCAL N __ R260,___X OR1%0402 R250. X ORIN0A02 s ot na oo
Refer DeSign Guide Figure 3-16 R0, X OR1%0402 5>GPIO8 THERM SHOWN N 26
R366, OR1%0402 !
+3VSUS
: o :
3V3_NV -> NVVDD, PEX_VDD -> FBVDDQ -> DGPUPWRGD 3 ute :
nVIDIA Power Sequence Control = = | R 5
PWR_SRC e 3 8 NADD PWRED D> 4 SYFBVDDQ_ON 44,59 |
T PWR;SRC +3vcs)us M6NV e to 4.99k 262944 FB_CLAVP ) 2 - :
LooKROMR PQ17 1A : X_SN74LVC1G32DBVR_SOT23 5 |
PRISS 100k - D s PR116 ___10KR1%040 S5 NADDEN 60 ; L ;
47KR1%:0402 w_( N-AO3404_SOT23 ; '
PLT_RST# N : :
PLT RST# NV__ PRA5 2MR0402 : :

GND

PR151 PC144
4T0KR1%0402 €0.1u25X50402

PQso
L INN-2N70020W-7-F

PQ35
3136 DGPU_PWR_EN# Y>———| XQN2N7002 som23

\\W

PQ18
N2N7002_SOT23 j}——<<DGPU_PWR EN# 31,36

gil——y

GND
36 PLT_RST#
- ; L - +3VRUN
oo add PLT_RST# to avoid 3V3_NV Leakage oo oo - o
+
o
PROS
10KR1%0402
A . . 100KR0402
+3VsUS FBVDDQ SPDGPU_PWRGD  11,26,37,44,50
Discharge Circuit __ e voo . s o
o o DGPU_PWRGD# at
PEX VDD N-2N7002_SOT23
PR4G R60 [
R62 R232 R244 10KR1%0402 68R0402
200R1%0402 33R0402 68R0402 RS3 1KR1%0402
FBVDDQ_ON#
DIS_3V3 NV DIS_PEX VDD DIS_NWDD DIS_FBVDDQ FBVgDQ
R111 X AKR1%0402
PQ19 PQ34 PQ36
3136 DGPUPWRENE D> X\ 2nr002 soT2s X\ 2n7002 sOT23 %% Nanrooz_soT2s FBVDDQ_ON PQ21 PQ20
V¥ 270z soT2s %% NaNrooz_soT2s = =
GND GND
- — - I79Si MICRO-STARINT'L CO.,LTD.
GND GND GND — = e
GND GND
DGPU_Power Control
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Lynx Point ( HDA/JTAG/SATA )

SKU High Speed SATA I/O Ports
SATA-0 | SATA-1 | SATA-2 | SATA-3 | SATA-4 | SATA-5
HM87 GEN3 GEN3 GEN2 [ GEN2 GEN3 GEN3
+3VALW RTCVCC
0 HM86 GEN2 N/A GEN2 N/A GEN3 GEN3
. R419_, . OR0603
3 X_P-AO3415_SOT23
2 z X S fmD R79 20KR1%0402 .
o =
i A | el 1
o x C649 Q25 © = C146 c7
S C1u25X0402 R110 C1u25X0402 | X _C15p50N0402
b X_1KR1%0402
ano | C637,, _C18p50N0402 RTCX1 JNC
R348 = = =
1KR1%0402  GND a GND GND
G Q26 R78 20KR1%0402 v4!
44 CLEARRTC D) 32.768KHZ12.5p 3 R334 U14A LPT_PCHMEDS
X_N-2N7002_SOT23 Single Source « 10MR1%0402
; = 81425)@402 o SATA_RXN_0 |-BC8 SATAORXN 53
5] = R81 ¢ RTCX1 SATA_RXP_0 BEB saTaRxP 53 M-SATA SSD
N 9 = B4 AW
i s GND 1MR1%0402 ano | C648,,  C18p50N0402 RTCX2 UNC RTCX2 . SATA_TXN.O Avss ;g SATAOTXN 55
X_100KR0402 €709 SRTCRST# B 3 SATA_TXP_0 SATAOTXP 53
X_C0.1u16X0402 SRTCRST# 810
SM_INTRUDER# A8 SATA_RXN_1 SATATIRXN 53
| INTRUDER# SATA_RXP_1 SATAIRXP 83 <t SSD
= 1 AV1
& oo RTCVCC o—R318 330KR0402 PCH_INTVRMEN G10 | N rVRMEN SATALTXN_1 AW100 ;g SATAITXN 53
SATA_TXP_1 SATAITXP 53
RTCRST# D9 rroRsTH - 5o SATA GEN3
SATA_RXN_2 :ng
82 SATA_RXP_2
HDABIT CLK PCH R B25 | |\ ooy vis
22 SATA_TXN_2 [~Rw1
CONT BATT HDA_SYNC_PCH R HDA_SYNC SATA_TXP_2 3
1. X AL1 12
BH1X2#S-1.25PITCH_BLACK BCR1220H2.8AM1ZB 19 HDASPKR <K 0 | opkr SATA_RXN_3 (E:12
N32-10200Q0-A81 D06-0105701-K26 SATARXP 3
HDA RST# PCH R c24 _RXP_
| HDA_RST# R13
122 < SATA_TXN_3 :gﬂa
49 CODEC_HDA SDINO ) HDA_SDIO E ] SATA_TXP_3
z 3
RN1 K >
1 poen 2 221 HDA_sDI1 013
49 CODEC_HDA BIT_CLK AR 622 | SATA_RXN4/PERN1 SATAMRXN 52
49 CODEC_HDA SDOUT AR HDA_SDI2 SATA_RXP4/PERP1 saTmrxe 52 HDD
49 CODEC_HDA RST# LN F AV15
49 CODEC_HDA SYNC 7 A% 221 HpA_sDI3 SATA_TXN4/PETN1 [-AWT5 ;g SATAMTXN 52
J_ 8P4R-33R0402 HDA SDOUT PCH R A24 SATA_TXP4/PETP1 SATMTXP 52
XmL o o xmL xmo xm HDA_SDO c14 SATA GEN3
Qe Qf Qu Qo R73 1KR1%0402 B17, SATA_RXNS/PERN2 [5F 14
o =) =) =) 44 FLASH_SECURITY %0 DOCKEN#/GPI033 SATA_RXP5/PERP2
& & & & c2z P15
] ] ] ] - - HDA_DOCK_RST#/GPI013 SATA_TXNS/PETN2 [<AR15
s L s L s L 5 L Flash Descriptor Security Protect SATA TXP5/PETP2
S Np S Np S Np S D Low = Enable avs .
HDA_SDO High = Disable SATA_RCOMP SATAICOMP _R325, , ,7.5KR1%0402 O+1_5VRUN
AP3
SATALED# R0 10KR1%0402 >>}35VD£JDND“ 50
0
VIA JTAG TCK ABS | 1 1ag ToK SATAOGPIGPIO21 | AT SATADGP ROt 10KR1%0402
AD1 AU2 9
VIA JTAG TMS JSTAG_TMS SATAIGPIGPIOg | AUZ__BBS BITO R8s 10KR1%0402 O+3VRUN
AE2 5 BD4
WA JTAG TOI JTAG_TDI H SATA_IREF O+1_5VRUN
VIA JTAG TDO AD3 | 116 1p0 pg |-BA2
81 1p2s Tpg [-£52
5 A
ABS 1 1p20
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 k $10% external pull-up resistor instead of No
n
SgTyeEEIECLKRQ[z:l]# on PCH are core well powered. All other PCIECLKRQx# are suspend well powered.
u14c LPT_PCH M_EDS +3VSUS
100-MHZ_GEN3.0
Y4, | AB
3 CLKOUT_PCIE_N_0 CLKOUT_PEG_A 35 >> GFX REFCLK# 11 R329
Y4 AB 9
2 cLkouT_PCiE_P_0 CLKOUT_PEG_A_P 36 >> GFX_REFCLK 11 10KR1%0402
AB1 AF
——SPO78__ABly peiEcLKRQOHIGPIOTS PEGA_CLKRQ#/GPI047 PATS K GPU_CLKREQ# 11
AA44 |y
54 CLK_MINI_PCIES# AA43—| CLKOUT_PCIE_N_1 cikouT_PeG_B |10
54  CLK_MINI_PCIE3 CLKOUT_PCIE_P_1 v38
g AF1 CLKOUT_PEG_B_P [
+3VRUN 0—R101,  JJOKR1%0402 __ MIMI_PCIE3 REQ# d pCIECLKRQI#GPIONS v Recs okros s ToKR10402
AB43 PEGB_CLKRQ#/GPI056 O+3VSUS
45 CLK_CARDREADER 1 N < CLKOUT_PCIE_N_2 AF39
AB45 CLKOUT_DMI >> CLK_EXP# 3
45 CLK_CARDREADER 1 P <& CLKOUT_PCIE_P_2 AF40 L00-Mz GENZ.0 >
o AF CLKOUT_DMI_P CLKEXP 3
+3VRUN 0—R100, 1 JIOKR1%0402 _ CARDREADER1 CLKREQ# 3| poIECLKRQ2HIGPIO20/SMIE st
AD43 CLKOUT_DP [-ATag CLK_DP_SSCN 3
51 CLK_PCIE_LAN# §§ AD45| CLKOUT_PCIE_N_3 CLKOUT_DP_P CLK_DP_SSCP 3
51 CLK_PCIE_LAN 13| CLKOUT_PCIE_P_3 AF
+BVSUS O AN o OUAN CLKREGE 30 PCIECLKRQ3#TGRI025 CLKOUT DPNS [Arae CLKDPN 3
AF43 CLKOUT_DPNS_P RNE CLK DPP 3
Faj | CLKOUT_PCIE_N_4 | AY24 CLKIN DMI N 1 o
+3VSUS GPI026 V3| CLKOUT_PCIE_P_4 CLKIN_DMI LRI DM P NRAS
o RN3 PCIECLKRQ4#/GP1026 CLOCK SIGNAL CLKIN_DMI_P A
1 g AE44 | AR24 | AN
T AAG ‘AE45| CLKOUT_PCIE_N5 CLKIN_GND 3737 gm“ g“g g T DAY
5 1 GPioas S CLKOUT PCIE P 5 CLKIN_GND_P 8PAR-10KR0402
N O] PCIECLKRQ5#/GPI1044 GLKIN DOT96N | -H33  CLKIN DOToeN R296, , 10KR1%0402
oYY AB4 | 633 CLKIN DOT96P  R297.\10KR1%0402 |
RS Asag_ CLKOUT_PCIE_N_6 GLKIN DOToGP CLKIN_DOT96P R297, 10KR1%0402 . C129, C27p50N0402 |||-GND
GPIoas _ AEA_| CLKOUT_PCIE_P_6 | BE6  CLKIN SATA N R80 , . 10KR1%0402
PCIECLKRQ6#/GPI045 CLKIN_SATA |-Be6—GIKIN SATA P RE2 M TORR 1704081
AJad CLKIN_SATA_P -
| CLKOUT_PCIE_N_7 F45  REFCLK14N R72 , . 10KR1%0402 R71 = xi
AJ42_| REFCLK14IN "7 pci FB |"GND 1MR1%0402 25MHZ20p_S
CLKOUT_PCIE_P_7 CLKIN_33MHZLOOPBACK ~ p_
R96 10KR1%0402  GPIO46 Y3 AM43  XTAL25 IN
L 50 ans
O PCIECLKRQ7#/GPI046 XTAL25_IN [AT44—XTALS2 00T G128, | C27p50N0402 oo
A3 cikouT_TPXDP XTAL2S00T ) 1 ll.
_ 4
AH45 CLKOUTFLEX0/GPIOG4 -S40 VA TP CLK FLEX0
'~ CLKOUT_ITPXDP_P 38
Da4 CLKOUTFLEX1/GPIO6S &
%~ CLKOUT_33MHZ0 | 36
CLK_PCI FB R286, , ,22R0402 CLKOUT _PCI_E44 CLKOUTFLEX2/GPIO66
CLKOUT_33MHZ1 F39 VA TP CLK FLEX3
R291, , ,22R0402 CLKOUT_PCI2_B42 CLKOUTFLEX3/GPIO67
44 cLK_Pcl kG <K CLKOUT_33MHZ2 AM45
Fa1 ICLK_IREF
44 CLK_PCIF_PORT80 <- R268, \422R0402 CLKOUT PCi3 CLKOUT_33MHZ3 D39
A4Q TP19 :goas
'~ CLKOUT_33MHZ4 P18
- - - AN44 i 9
)E(ESAF ; gcaf ) )E(i:gsr N DIFFCLK_BIASREF DIFFCLK BIASREF _R285 , . 7.5KR1%0402 o+1_5VRUN
20F 11
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 ( , )
u14D LPT_PCH M_EDS
N7
A20 SMBALERT#/GPIO11 < SCIWAKE_UPH# 44
44 LADO K LAD_0 SMBus SMBG R10 SUS_SMBCLK
4 w1 €201 Lap_1 oo ut1 SUS_SMBDATA
44 LAD2 K A8 | D2 5 SVBDATA
. N
c18 © SMLOALERT#/GPI060 P2 DRAMRST_CNTRL_PCH
+3VRUN 4 L3 LAD_3 SMLoGLK Y8 SMLO_CLK
B21
44 LPC_FRAME# << O LFRAME# R7
44 L_LDRQO# K D214 | praot SHLODATA S I
- H
?032;1%0402 620 SMLIALERT#/PCHHOT#/GPIO74 PHE PCH GPIOT4
20d LDRQ1#/GPI023 K6 SMLT OLK
« AL11 SML1CLK/GPIO58
44 INT_SERIRQ SERIRQ N11
—_— SML1DATA/GPIO75 SWLT_DATA
cL_ctk &P
GND-||| EC30 X C10p50ND402  SPI OLK _R352,  \15R0402 SPI CLKR LNIL R, _ o SML1 L T peH K
SPI CSO# AJT - Cink CL_DATA 2
d sPI_Cs0# F7
AL7 cL_rsT# P
Hd spi_cst#
RN2 AJ1Q
SPI_MISO 1 poca 2 A9 sPI_cs2# 2 | BAds
SPI_MOSI 3 | SPI_MOSI R AH1 TP1
sPLi03 5 | SPI_MOSI | BC4s
SPI 102 N SPI MISO R AH3 Themmal TP2
A% SPI_MISO | BEas
8P4R-15R0402 | SPII02 R AJ4 P4
SPI_I02 | BEas
SPII03 R AJ2 TP3
SPI_I03 AY43 TD IREF___ R70 8.2KR1%0402
TD_IREF ||I-GND
30OF 11
+3VSUS
o
PCH_GPIO74 R343 __10KR1%0402
SCI WAKE _UPF R340" " 10KR %0402
DRAMRST CNTRL PCH R341 ,  1KR1%0402
RN5
SMLO_CLK 1 pocq 2
SMLO_DATA KRN
SML1_DATA 5T
SML1_CLK 7
+3VRUN DOV
8P4R-2.2KR0402
+3VRUN RUN - SVRUN as *VSUS SVRUN
S1
SUS SMBCLK D1 E LHSMB_CLK DIMM 9,10 RN4
R104 eND| IS COMIBKE R105 SUS_SMBDATA D2 E KHSMB_DATADMM 9,10 SUSSUBATA A
1KR1%0402 1KR1%0402 SMB_CLK_DIMM 5T
U9 NN-2N7002DW-7-F SMB_DATA DIMM BN
SPI CSO# — B2
cs vee y
SPLMISO 22 B3 101) FoIBIOS) SPLI03 8P4R-2.2KR0402
WP(102) CLK SPIIOST
GND DI(100)
EN25Q64-104HIP
= SPIFLASHS
ND
G M31-25Q6402-E17
2nd : M31-25L6442-M24 /64M
Using Socket Footprint ]
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.
savsus Lynx Point ( DMLFDI )
SUSPWRACK R344, , ,10KR1%0402
AC_PRESENT R345, ., 10KR1%0402 u14B LPT_PCH.M EDS
AW22
PM Ri# R339, . 10KR1%0402 3 DR ;g AR20 | DMIRXN.0
- - FDI_RXN_0 [-27%
3 DMI_RXN2 APIT -
PM_BATLOW# R342,_ 8.2KR1%0402 o ;% AV20 | DMRXN 2 £01 RN 1 |-AL38
Ava2 | S |avse
PCIE_WAKE# RO2 . 10KR1%0402 3 DR ;g AP20 | DMRXP.0 FoI_RXP_0 (&
L _RXP_ L
AR17 FoI_RxP_t |26
3 DMI_RXP2 DMI_RXP_2 V43
3 DMI_RXP3 DMI_RXP_3 P16 |2
BD21 Y4
+3VRUN 3 DMLTXNOé—m DMI_TXN_0 Tps [-R745
o 3 DMI_TXN1 K————————————1 DMI_TXN_1 o o1 Va5
P15 |2
3 DMI_TXN2 Bo1r
PM_CLKRUN# R349,  8.2KR1%0402 BT éé BETS | DMITXN.2 Tp1o |LAW44
BB21 o AL39
3 DMI_TXPO ————————F7=55— DMI_TXP_0 FDI_CSYNC >> FDLCSYNC 3
PM_SYSRST# RO7 10KR1%0402 3 DMITXP1 §§ DMZTXP 1 ALZO
+1_5VRUN BB17 FDI_INT >> FDLINT 3
o 3 DMLTXPZé—W DMI_TXP_2 T45
3 DML_TXP3 DMI_TXP_3 FoLIREF |2
BE1 42
8| omi_IRer P17 Y
AW 1p12 P13 AU
AV1T R44
*~ TP7 FDI_RCOMP [
9
R310 TSKR1%0402 DML COMP R AYI7 | [\ oo
VIA SUSACK# RS susacks DswyRMEN S8 DSWVRMEN R83 330KR0402 ORTCVCC
PM_SYSRST# AMIof Svs RESETH DPWROK |-L13 RSMRST#
EC delay 80ms SYS PWROK AD7 | ovs pWROK wakes pRE—— (PCE waAKE# 51
6,3544 EC_PCH_PWROK ] F10 PWROK System Pover CLKRUN# AN7 PM_CLKRUN# R350, \ X OR1%0402 S>EC_CLKRUN# 44
AB7 Mar nt 7
Rass APWROK reseme SUS_STAT#GPIOs1 P
9 H Y
10KR1%0402 3 PM_DRAM_PWRGD <- 3 | DRAMPWROK SUSCLK/GPIOB2 [0 — R, 2200402 D)EC_SUSCLK 44
2 Y7
== 44 RSMRST# >>—Jo RSMRST# SLP_S5#/GPI063 [——IA PM SLP S6# R348, X 22R0402 > WLAN_SUSCLK 54
N 4
GND 44 SUSPWRACK ({————— 38} 5 i)q 1 ARNA/SUSPWRNACK/GPIO30 stpsa P Sypusiesar aas7
K1 H1 unstuff 0B
44 PM_PWRBTN# Y)—————————Q PWRBTN# SLP_S3# P )PM SLP_S3# 44,57
E
44 AC_PRESENT >>—6 ACPRESENT/GPIO31 SLP_A# k3
K7 1
—EM BATLOWE ___KTof gati ow#iGPIOT2 stp_sus# pk
PM RI# Na e usyNGH LAY3 »HPM_SYNC 3
AB1
9 P21 stp_Lang p2°
P2 sLp_wLAN#/GPIO29
4 0OF 11
GPIO Setting : Ref 486708_LPT_EDS Section2.18
+3VSUS
o
APWROK PLL ON DIE VR_ENABLE
-ﬂﬂM"I-GND not supporting Intel AMT , it can be connected to PWROK
© .
- . Internal pull high (Enable)
61 CPUPWROK P— 4 SvS PWROK GPIO31 : If not used,require pull up +3VSUS GPI062
63544 EC_PCH_PWROK 2y ) Low: Disable
o - u22 o3 DSWVRMEN - On Die DSW VR Enable
NC7S08PSX_SCT0 X_C15p50N0402 HIGH : Er]able internal 1.05V regulator
EC37 LOW : Disable
X_C15p50N0402 =
GND DPWROK

Without deep s4/s5 support tied together with RSMRST#

msi
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Lynx Point ( PCI,DDI )

@
zZ

U14E LPT_PCH_M_EDS
T R4
*3VRUN Q] VGA_BLUE DDPB_CTRLCLK 0 >> DDPB_CLK 47
R
RN7 U4g VGA_GREEN DDPB_CTRLDATA 39—<<>> DDPB_DATA 47
PIRQD: 1 e-cn2 \7 R35
oA BN 45 | vea RED DDPC_CTRLCLK >>SDVO_CTRLCLK 48
3382 -5, A g M43 | yGa_pDC_CLK DDPC_CTRLDATA 28— »SDVO_CTRLDATA 48
VS M o 40
8PAR.8 2KROA02 45 | VGA_DDC_DATA g DDPD_CTRLOLK [
N
RNS 42 | VGA_HSYNC DDPD_CTRLDATA |8
PIRQE# 15--22 Nag |
VGA_VSYNC
— RV Ut0 - . ooPsAlN B« DOPBLAUXN 47 DDI-B : DP
S DAC_IREF 5 4 -C:
QG# it " Use 5 DDPC_AUXN 5% DDI-C : HDMI
8P4R-8.2KR0402 oo | VEAIRTN } boPD_AUXN 2
42 EDP BKLTCTL << N36 | epp BKLTGTL DDPB_AUXP H43—<<>> DDPB_AUXP 47
DGPU_SELECT# R74 8.2KR1%0402 - - = - -
42 EDP_BKLTEN << K36 | Epp BKLTEN 8 popc_Auxp |54
DGPU_HOLD_RST# R76 X_8.2KR1%0402 g . =
G36 Ja4
DGPU PWR ENi R77 8.2KR1%0402 42 EDPVDDEN << EDP_VDDEN DDPD_AUXP |-
K40
R75 INT PIRQA% Hoo | o DDPB_HPD [—————————————<{DDPB_HPD 47
100KR0402 R108 K38
X_100KR0402 INT_PIRQB# L20] 1 as DDPC_HPD ———————————— < TMDS_ B HPD 48
39
INT_PIRQC# K17 DDPD_HPD |1
o = q PIRQC#
M2
GND INT_PIRQD# 0 piraDH o E—
DGPU_HOLD_RST# A12 PIRQE#/GPIO2
GPIO50 LF17 INT_PIRQF#
DGPU_SELECT# B13 PCI PIRQF#/GPI03
GPIO52 L15 INT_PIRQG#
c12 PIRQG#/GPIO4 O
31 DGPU_PWR EN# <K GPIO54 M15 INT PIRQH#
PIRQH#/GPIO5 [0
VIA BBS_BIT1 c10
GPIO51 LAD10 _ VIA PCI PME#
VIA_DGPU_PWM SEL __ A10 PME#
GPIO53 LYt PLT_RST# S
VIA GNT#3 A6 | oioss PLTRST# PLT_RST# 31
+3VSUS 50F 11
o
C151 ;) CO1u16X0402 “|-GND
e
DGPU_HOLD_RST# 1 \
4 RST1_INC R93 33R0402
PLT_RST# 2 SOPCIE_RST# 11
| NC7s08P5X_SC70
= Boot BIOS Strap
GND
BBS_BIT1 | BBS_BITO Bool BIOS Location
+3VSUS
S 0 0 LPC
C152 4} CO1u16X0402 “,.GND 0 1 Reserved (NAND)
wn
us 1 0 N/A
1 \ RNG
) 4 PyT RST# GATE ; RARZ CARDREADER_1_RST# 45 1 1. SPI
E A WLAN_RST# 54 L
. LPC_RST# 44
NC7S08P5X_SC70 N -
® - SFAR33R0402 LANRST# 51
T )FZCgSpSONCMOZ ene = '
- 272Si7i MICRO-STARINTL CO.,LTD.
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o

L Point ( GPIO,MISC
ynx Point ( , )
GPIO Setting : Ref 486708_LPT_EDS Section2.24
PLL ON DIE VR_ENABLE
U14F LPTPCH M EDS GPIO28 Internal pull high (Enable)
o AT .
+3VRUN 0——R31Z,  JOKR1%0402 PCH_GPIOO 89| BMBUSY#/GPIOD Low: Disable
F1
44 kBsMm <K 3 TACH1/GPIO1
Al4
*— TACH2/GPIOB
G15 CPUMisc
44 KBSCH ) TACH3/GPIO7
VIA_ICC_EN# Y1 | pios
K1
3 LAN_PHY PWR_CTRLIGPIO12 AN10 <
TP14 H_A20GATE 44 +1 05VRUN
0 crots AY1 VIA_PECI h T HIL00R
VIA_JTAG_SATA4GP AN2 | o GPIGPIOTE PECI empty
c1a aPI0 ReINg PATE KKBRST# 44 R87
11,26,314459 DGPU_PWRGD > TACHO/GPIO17 9
AV3 X_1KR1%0402
o PROCPWRGD >> H_CPUPWRGD 3
R320, _ 10KR1%0402 BIOS_REC BB4
+3VRUNO SCLOCK/GPI022
| AV1 PCH_THRMTRIP# R R86 . ,390R0402 CH.THRMTRIPE 3
VIA_HOST_ALERT#2 Y10 | ooos THRMTRIP# -
AU4
PLTRST_PROC# [ > PCH_PLTRST_CPU 3
13VSUSO—R338, , 10KR1%0402 DSW_WEAK UP_EVENT _ R11 | . | ‘o | _
AD11 vss
»— GPIO28
VIA_STP_PCI# AN6 ] o oas
VIA_EDID_SELECT# AP1 Gpio3sNME
VIA_PCH_GPIO36 AT3 | i raGPIGPIOSs
VIA_PCH_GPIO37 L -
R314,  10KR1%0402 MFG_MODE AT7
+3VRUNO SLOAD/GPIO38 PCH_THRMTRIP% R
ViA CRE SV _DET AM3 | S pATAOUTOIGPIOS9 Vss QZH
VSS
+3VRUNG R98 , . . 10KR1%0402 TEST_SET_UP AN4 SDATAOUT1/GPIO4S vss ﬁﬁ
VSS
VIA_GPIO49 AK3 B EC9
] SATA5GP/GPIO49 xég B2 X_C15p50N0402
13VSUSO—R95 . . X 10KR1%0402 GPIOS57 Vi ves S:g
VSs =
1 BA1 =
C18 | TacH4/GPIOBS VSS FgeT oND
D13 | VSS I"BD1
TACHS/GPIOBY Vss |52
VSS
1 BD44
G138 | TacHe/GPIOT0 VSS Bpas
H15 VSS MBE2
2| TACH7/GPIOT1 VSS gE3
VSS [ o7
BE41 VSS g7
sE5 | Vss NCTF VSS 75
Caz| vss VSS |24
A5 Vss VSs
VSs
6 OF 11
GND GND
— L]
J72Si MICRO-STARINT'L CO..LTD.
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Lynx Point ( PCIE,USB )

Intel Lynx Point ECHI USB(2.0) debug transport Z4lPortl or Port9

usB
USB 2.0 USB 3.0 Device Note
0 1 USB 3.0 Port 1 16H5A
1 2 USB 3.0 Port 2 16H5A
2
3 NC
4 NC
5 NC
6 NC
7 EPF021
8 3 USB 3.0 Port 5 16H51
9 NC
10 WLAN
11 WebCam
12 NC
13 NC

u14l LPT_PCH_M_EDS
AW31 B37
Ay37 | PERN1/USB3RN3 USB2NO p37 USB_PON 50
| PERP1/USB3RP3 USB2P0 |pgg———————————K QUSB_POP 50
BE32 USB2N1 [—gg————————————K Q2 USB_PIN 50
BC35 | PETN1/USB3TN3 USB2P1 USB_PIP 50
%~ PETP1/USB3TP3 USB2N2 V
AT31 USB2P2 (R34
AR3F| PERN2/USB3RN4 USB2N3 834
"%~ PERP2/USB3RP4 USB2P3 [§33
BD33 USB2N4 (B33
BB35 | PETN2/USB3TN4 USB2P4 (37
%+ PETP2/USB3TP4 USB2N5 (31
USB2P5 %31
USB2N6
45 PCIE_CARDREADER 1_RXN ; %"(gg PERN_3 USB2P6 219
45 PCIE_CARDREADER 1_RXP PERP_3 USB2N7 Hzg USB_P7N 43
USB2P7 USB P7P 43
Card Reader | | s e oo 1o (S SUIBES R B pen Sorm
45 PCIE_CARDREADER 1_TXP K= 2|8 =2 —==" | perpT3 USB2P8 [—430 USB_P8P 46
51 PCIE_GLAN RXN AT33 | PERN 4 ﬂggggg —§30
LAN 51 PCIE_GLAN_RXP ; AR33 PERP_4 USB2N10 D§ USB_P1ON 54
USB2P10 USB_P10P 54
51 poie GLan oy SRR TR pemy 4 USBZNT 5 USBPIIN 54
51 PCIE_GLAN_TXP ik - PETP_4 USB2P11 575 USB_P11P 54
54 PCIE_RXN5_SLOT AW3E 3 8 USB2N12 726
54 PCIE_RXP5_SLOT i AV36 | PERN.S ° > USB2R12 a4
wean o ussvis G
c131 C0.1u10X0402  PETN5 _BD37
PRt ggw. €0.1u10X0402 _PETP5 PETN.S
i}
- AY38 N USB3RN1 [-An2d éusBsiRXLN 50
AW3§ | PERN_6 USB3RP1 USB3 RX1 P 50
%~ PERP_6 USB3TN1 _Pg USB3 TX1 N 50
BC38 U Rl i, — UUSSBBS:?T';(;(IEPN 5%0
BE38 | PETN_6 USB3RN2 2 _RX2.|
| PETP_6 USB3RP2 USB3 RX2 P 50
AT4Q USB3TN2 —mz—g T &
AT36 | PERN_7 USB3TP2 [Afzg _TX2_|
<~ PERP_7 USB3RN5 gusaszxst 46
BE40 USB3RP5 JSB3 RGP 45
BC40 | PETN_7 USB3TNS —m—g X5 |
< PETP_7 USB3TP5 USB3_TX5 P 46
AN3S USB3RN6 [-Ap29
AN39 | PERN_8 USB3RP6 [5p27
< PERP_8 USB3TNG [BE28
BD42 USB3TP6
BD¢ ggg’g USBRBIAS# Prag
! PRI 9
et USB BIAS _ R307 22.6R1%0402
BE30 33
PCIE_IREF TP24 ;833
TP23
BC3Q P3
< TP11 OCO#/GPI059 Pyr—
OC1#/GPI040 Prz—4
8829 | 0C2#/GPI041 PET—1 +3VSUS
TP6 OC3#/GPI042 Py—1
OC4#/GPI043 P1T7—F
PCIE_ RCOMP___BD29 OC5#/GPI09 PRp—¢
+1_5VRUN O R304 PCIE_RCOMP OC6#/GPIO10 PRI oc# R335, . 10KR1%0402
7.5KR1%0402 OCT#/GPIO14
9 OF 11

|||-GND

HM86 AUSB3.0 PORT 5,6
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Lynx Point ( Power)

U14G LPT_PCH_M_EDS
+1_05VRUN
T 1.312A VCCADAC1 5 |48
, - AA24 P43
AA26 | VCC CRTDAC VSS
J- l l AD20 388 VCCADACBG3 3 43! I'I'GND
AD22 = 1l .
€602 c507 C605 AD24 | VCC +1_5VRUN : 183 mA
C0.1u16X0402 C10u6.3X0603 | C1uB.3Y0402 ﬁggg Voo VeevRM BB O+1_5VRUN
AE18 VcC FDI AN34 3629 A
= = = AE20 Vee vecelo O+1_05VRUN
3 9 5 Vee
AER
GND GND GND AEZ2 | Uco veoio | ANSS
AE25 388 HVCMOS VCC3 3 R30 [aog O+3VRUN
AGT 3 |
A&g VCC VCCs 3 Ra R
VCe
AG22
Agz4 vee bepsust |-Y12 VIA_1_05V_DCPSUS1 98 mA
vo5 vee
6 1 v 9 VCCSUS3_3 ﬁjgg 261 mA
C601 R309 3 VCCSUS3_3 O+3VSUS
C1uB.3Y0402 5.1R1%0402 AJ26 VIA_1_05V_DCPSUS3
usB3 DCPSUS3 476 mA
GND.||| it DCPSUSBYP R DCPSUSBYP A/Lﬂ‘é DCPSUSBYP DEPSUSS [AJ2s
+1_05VRUN U7g | VCCASW VCCIO [aRag
U20| VCCASW VCCVRM [AR5g
U2 VCCASW VCCVRM +1_5VRUN : 183 mA
670 mA Ui VCCASW BE22
; 7 : V7| VCCASW VCCVRM O+1_5VRUN
VCCASW PCle/DMI
V20 AK18
V5| VCCASW Vielelle}
583 €550 C604 603 V24 gggﬁgw AN11
Cl0u6.3¥0603 | C1o6¥0402 | Cro6v0d02 | Ciu6av0d0z | Cubavodce Y18 VCCVRM
Y20 | VCCASW SATA AK22
vo3-| VCCASW Vetelle}
= = = = = VCCASW AM18
GND GND N GND GND VCCIO [~AMZ0 O+1_05VRUN
VCCIO Hanizz
VCCMPHY VCCIO [~ap2>
VCCIO AR5
VCCIO aT55
VCCIO
7 OF 11
+1_05VRUN +3VRUN
l U14.AK18 l U14.AK22 l U14.AK20 l U14.AM18 l U14.AK18 l U14.AN34
€560 608 592 ce27
C1uB.3Y0402 C1u6 3Y0402 C1u6 3Y0402 C1u6 3Y0402 C10u6.3X0603 C1uB.3Y0402 C0.1u16X0402
GND N GND GND GND
-
272Si7i MICRO-STARINTL CO.,LTD.
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Lynx Point ( Power)
U14H LPT_PCH_M EDS
261 mA
261 mA R24 R20
+3VSUS O Ro5 | VCCsUS3_3 VCCSUS3 3 [ros O+3VSUS
Ro5 | VCCSUS3_3 vecsuss 3 Rz
U26 | VCCSUS3_3 GPIOILPC
VCCSUS3 3 a6 15 mA
ono | M24 VCCDSW3_3 O+3VSUS
! vss
s bCpssT | A4 +VCCSST NG C6t4 ;  CO.1u16X0402 “|-GND 3v3 K8 C621 ) C1u6.3Y0402 “|-GND
+1_05VRUN O VCCUSBPLL AE14
124 g VCC3 3 "AFT2 O*3VRUN
+3VRUNO vees 3 © VCC3 3 133 mA
VCC3_3
+1_05VRUN O \ng vecelo - RTCVCC O €631} CO.1u16X0402
LN RV uss O+_O5VRUN
v30 | VCClo vecio - €620 3 C0.1u16X0402
28 mA VCCIo 1t
VIA_1_05V_DCPSUS2 Y35 Azalia
- DCPSUS2 VecsUSHDA 1A 10 mA O+3VSUS
+1_5VRUN O VCCVRM 261 mA C630 ; C1u6.3Y0402
AP45 K8 3V3 K8 1 2
+1_05VRUN O vee VCCSUS3_3 T Yooz —O3Vsus
Y32 A6
55mA VCCCLK e VCCRTC ORTCVCC 1OV A2 810 4pCluB3v0402
+3VRUN O M29 | s BEPRIG E}g +VCCRTCEXT NC 613\ C0.1u16X0402 |||.GND
§ DCPRTC I C624 3 CO.1u16X0402
L29 1 yecoLks 3 4 mA 1.05V_AJI2 iy
126 A2 105V A2 Q R313, . OR1%0402
VCCCLK3_3 V_PROC_IO O*+1_05VRUN
M26 | VCCOLK3 3 cru v PROGTI0 [T CH11_1;.CO1u16X0402
us2 =
VCCCLK3 3 - 22 mA -
V32 1 /GoCLKa 3 8 sPi veospl FAR12 O+3VRUN GND
306mA AD34
+1_05VRUN O VCCCLK P18
AAS0 | VeceLk 388 P20 ] OTIOBYRAN
AAF2 1 \cceik 117 670 mA
AD35 VCCASW O+1_05VRUN
VCCOLK R18
AG30 VCCASW
AGT2| VCCCLK
VCCCLK AW40
AD36 VCCVRM O+1_5VRUN
VCCOLK AK30
VCC3_3 O+3VRUN
AES0 1\ ceeLk Thermal -
AE32 | \/CCoLK vees 3 [-AK32
8 OF 11
+3VSUS +3VRUN +1_5VRUN
l U14.R21 l U14.R20 l U14.A16 l U14.A26 J- U14.M29 J- U14.L29 J- U14.L26 J- U14.U32 J U14.AE14 U14.L24 l U14.AK30 J U14.AD12 U14.AF34
587 591 607 589 579 576 585 568 582 c622 564
C0.1u16X0402 C0.1u16X0402 C0.1u16X0402 C0.1u16X0402 C16.3Y0402 C16.3Y0402 C16.3Y0402 C16.3Y0402 co 01u50x040 co 1u16)<040 C0.1u16X0402 | C1u6.3Y0402 C10uB.3X0603
GND GND GND GND GND GND GND GND GND GND GND GND GND
+1_05VRUN
l U14.P18 J- U14.AE30 J- U14.AG30 J- U14.AD35 J- U14.AD34 J- U14.AA30 J- U14.AP45 l U14.U30 l U14.U35 mSi MICRO-STAR INT'L CO’LTD
€599 €569 554 Cs5: Tile
C1u6.3Y0402 C16.3Y0402 C1u6 3Y0402 C1u6 3Y0402 C1u6 3Y0402 C16.3Y0402 C1u6 3Y0402 co 1u16)<0402 co 1u16)<0402
PCH-8 ( Power )
— —— — L — L L L [Size Document Number eV
GND GND GND GND GND GND GND GND MS-16H5
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Lynx Point ( GND )

LPT_PCH_M_EDS LPT_PCH_M_EDS

B19
B23
B27
B31
B35
B39
B7
BA40
BD11
BD15
BD19
AY36
AT43
BD31
BD35
BD39
BD7
D25
AV7
F15
F20
F29
F33
BC16
D4
G2
G38
G44
G8
H10
H13
H17
H22
H24
H26
H31
H36
H40
H7
K10
K15
K20
K29
K33
BC28

11 OF 11 =
GN

10 OF 11
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eDP Connector

LCD Module Pin Define
. . FPC5
Pannel Device Logic Power eDP CONN A Pin No | Symbol Description
s
+3V_LCD 3VRUN hi 1 WP EEPROM Write Protect(Keep open)
! +,
20 1.5A Fm 2 H_GND High Speed Ground(0V)
GNDqHﬂi C10uB.3X060 1o vin 2 GNDqH Cl10__,, C0.1u16X0402 x 3 eDP_Rx_3N Complement Signal Link Lane 3
2 c548 3 i i
GNDq”— GND lc2.2u6.3X0402 3 4 eDP_Rx_3P True Signal Link Lane 3
36 EDP_VDDEN >>—3 EN SS 4_VSS 3512 — g 4 5 H_GND High Speed Ground(0V)
GND c543 €0.1u10X0402 EDP_TX3 DN _C 7 i A
APL3512ABI-TRG_SOT23-5 5 EDP_TX3 DN  »>—cgez—ik GO110X0407 EDF TX3 DP G 5 6 eDP_Rx 2N Complement Signal Link Lane 2
(LCD PWM) )C 5 EpRTXG.DP r v 7 | eDP_Rx_2P True Signal Link Lane 2
136-3512A09-A30 c547 5 EDP TX2 DN C545 o C0.1u10X0402 EDP_TX2 DN C 70 - 9
C0.01u50X0402 2 EoP o P §< C546_j| CO.1uf0X0402 EDP_1X2 DP C 1; 8 H_GND H_GND
= = i Cc537 C0.1u10X0402 EDP_TX1 DN _C 13 ; :
ofD tss=2mxVinxCss g EBE’K}’BQ ;< — ﬁ co.1ﬂ10x0402 EOF X OP o 9 eDP_Rx_1N Complement Signal Link Lane 1
tss=6.6ms -0 o 15 10 eDP_Rx_1P True Signal Link Lane 1
5 EDP TX0 DN €539, C0.1u10X0402 EDP_TX0 DN _C 16 -
5 EDP_TXO_DP ;( C540 ;L C0.1u10X0402 EDP_TX0 DP_C 1; 1 H_GND H_GND
Cc541 C0.1u10X0402 _EDP_AUX DN_C 19 . .
. g EBHSEQ % o4z it co.1ﬂ10x0402 EBP AR P 5 2 12 eDP_Rx_ON Complement Signal Link Lane 0
Backlight +3VsUs - o Cop TEST Me il 13 | eDP_Rx OP True Signal Link Lane 0
O 23 14 H_GND H_GND
C114 ,,  C0.1u16X0402 I“,GND TPINC2 24 — —
R | gg 15 eDP_AUX_CH_P | True Signal Aux Channel
of s 5 EDP_HPD & EDP_HPD gg 16 eDP_AUX_CH_N | Complement Signal Aux Channel
o op— 1 2 17 | H_GND H_GND
36 EDP_BKLTEN ) 2y (Backlight PWM) BLON g; 18 LCD_VCC LCD logic and driver power
(Backlight enable) 36 EDPJ&KLTCTL}d< EO BT = 3 19 | LCD_VCC LCD logic and driver power
R54 4 357X 43 20 LCD_VCC LCD logic and driver power
100KR0402 = TPINC3 36
GND PWR_SRC_EDP gg — 21 LCD_vCC LCD logic and driver power
— 1.4A 39 1= 22 TEST LCD Test Port
GND PWR SRCo— R259,., OR0805 40 : .
- l tm 23 LCD_GND LCD logic and driver ground(0V)
C535 T C534 L | 24 LCD_GND LCD logic and driver ground(0V)
. lco.mzsxsomz C10u25X0805
+3VSUS Hall Switch 1 L " 25 | LCD_GND LCD logic and driver ground(0V)
T L GND GND 26 | LCD_GND LCD logic and driver ground(0V)
VDD z - :
J_ v s O HMVGND 1 LVDS40P. BLACK 27 eDP_HPD HPD signal pin
cB1 R52 = i
€0.1u16X0402 10KR1%0402 APX9132HAITRG_SOT23 GND N5Q-40F0130-L41 28 BL_GND Backlight ground(0V)
- 136-9132H09-A30 29 BL_GND Backlight ground(0V)
GND 30 BL_GND Backlight ground(0V)
e 31 | BL_GND Backiight ground(0V)
32 BL_ENABLE Backlight enable
33 BL_PWM_DIM System PWM signal input
EDP_TX0_DN C EDP_TX1_DN C
L2 n Place Close eDP Connector 34 | SDA 12C-bus Data
3 4 3 4 35 SCL 12C-bus Clock
e RI2 et RI1
TX0 2| 728 [ xR0z XL 2| &5 |1 ioorivos  REServe for EMI 36 | BLLPWR Backiight power (5~21V)
cop Tx0 o | X-CMCTTZE008130 cop Txr o o | X-CMCTTZE008130 37 BL_PWR Backiight power (5~21V)
38 BL_PWR Backlight power (5~21V)
39 BL_PWR Backlight power (5~21V)
EDP_TX2 DN C EDP_TX3 DN C EDP_AUX DN C 20 HSYNC HSYNC output from Tcon
Li5 Li4 5 2 .
3 4 3 4 =
et RI5 it RI4 it RI3 d
TX2 2| A~ |1 X_100R1%0402 TX3 2| A~ |1 X 100R1%0402  PUX 2 | A~ | X_100R1%0402 - mS’ MICRO-STAR INT'L CO.,LTD.
itle
X_CMC-L12-9008130 X_CMC-L12-9008130 X_CMC-L12-9008130
EDP TX2 DP C | ~ EDP TX3 DP C | ~ EDP AUX DP C | ~ L DeDP‘E:?snnGCtor
1ze locument Number ev
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LED 8051 Controller

EPF021J Sink current not enough, only using BSS138 (0.22A)

GND. || G204} C1sps0N0402 X_IN_EPF021J
H R134 Chlp GND Conn Chlp GND Conn
10MR1%0402 \avsus = o =
Q S1 S1
GND |25 C15ps0NO402 X _OUT_EPF021 LED1 B % D1 D LED1I B LED1 R % D1 D LEDI R
{oT47_ypc0m1ex0402 |, Gnp LED2 R J_@_ D2 D LED2 R LED1 G J_@_ D2 D LED1I G
KB PWM NN-BSS138DW-7-F_SOT363 NN-BSS138DW-7-F_SOT363
Chip o Conn Conn =
= Jal
ole Q20 E KB PWM EN
enD| 818 - "@J D1 °
A g LED2 G L D_LED2 G W
LED2 B J_@_ D2 D LED2 B Qe
< ool |0 12 e
u12 hi E‘ﬁgy“l" "}]gﬁgﬂg i i EPF021J NN-BSS138DW-7-F_SOT363
= | NNBSS138DW7-F_SOT363
3 1
¢ [Mzciiy
& GND.|
49 32 B . GND
&5 Ps2_DAT POS) 57 = Chip = Conn KB PWM
LED3 B GND||—27- vss PO(4) 3p R az3
55 P1(0) PO(3) [—3g 5 s1 @
PI(1) P0(2) 738 G LED3 R % D1_ D LED3 R 3 R401
54| P1(2) PO(1) 27 — .o
7 R Chip > 4.7KR0402
557 P1(3) PO(0) LED3 G J_@_ D2 D LED3 G 1p
58 P1(4) P5(7)
5 P165) EPF021J P5(6) +3VSUS =
56 P1(6) P5(5) NN-BSS138DW-7-F_SOT363 oND
EPF021J RX UNC 59| P1(7) P5(4)
TPINC15 PRSI TCNG P7(0) P5(3)
TPINC14 P7(1) P5(2) R398
P7(2) P5(1)
g: P7(3) P5(0) X_AJKRMOZTO EC
64| P4(0) P7(4)CIR =7
A Pa(1) OP_MODE < EPF021_OPMODE 44 +3VSUS
sesceegfiacis, oo LED Keyboard CONN
B07-F021J14-EB3 \© =5eres2929508E0 s eyboa
Y Y A A | = 4.7KR0402 TO EC
7OT | GND
EPF021_RST FPC15
EPFO21RST 44 FPC12P-B-0.5PITCH_WHITE
= c202 X_C10p50N0402 755 LED Keyboard
= " \ = i
GND ik ||' GND C1u25X0603 KB PVM EN Pin Define
44,55 BATCLK_M gg;: 3 EL® B Pin1 [ VCC_G
44,55 BATDATA M o DUSB_P7TN 38 = R132 +5vs%s_KB P2 [ Vee R
41 ~~ |1 GND 100KR0402 u26 —
>usB P7P 38 o
_| Pin3 | VCC_B
l X_CMC—L12—9008084] +5VSUS O s b, T
€203, X C10p50N0402 ||.GND 2 Pin 4 LED1_B
ik P-AO3415_SOT23 —
B __R408_, 10R0603 Pin 5 LED1_R
Pinl2 & Pinl3 have diff branch R__R409  16.9R1%0805 -
c732 cr70 G__R410740R0603 Pin6 | LEDT G
o O+3VSUS C1u25X0603 €0.1u16X0402 B Rd R0603 i -
J_ R__R4 "9R1%0805 Pin 7 LED2_B
= = G R4 IR0603 —
= c753 Cc754 GND GND B__R414 40R0603 T Pins | LED2 R
C0.1u16X0402 | C10u6.3X0603 R__Ra415 \18.9R1%0805 1 -
G R4 RO603 1 Pin9 LED2_G
D oo Pin 10| LED3 B
+3VSUS Pin 11| LED3_R
+3VSUS -
o) Pin 12| LED3_G
R404 f e
X_4.7TKR0402
R124 R125
R405 . 4.7KRO402 |||.GND 100KR0402 100KR0402
GND
(HP_L_ADC 49 N5A-12F0200-H06
(HP_R_ADC 49
-
iz iz J#77S7 MICRO-STARINT'L CO.,LTD.
100KR0402 100KR0402 [Tie

@
Z
S
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2 1
+3VALW
ut C752 |, C0.1u16X0402 y
Hardware Reset .
araware rese 34 INT SERRQ éé 3 SERRQ vee &212 C206 ;C0.1u16X0402 |1onD +3VALW FPC26P-B-1PITCH_BLACK
Ee e oo S— Voo [ 5
+3VALW = ! 38 956 4 80L700mA-150
Y 35 EC_CLKRUN# 70| CLKRUN#/GPIO1D LPC I/F VCC 7 =
34 LADO g1 LADO c 1/ VCC 125 [
A 7| LAD? vee c188 = c186 = cto4 = cr42 = c191
ED before RC RI13 Pl 5 tﬁgg POWER/GROUND AVGC g; EC_AVCC CO.1u16X0402 | C10u6.3X0603| CO co. co.
47KR1%0402 | RC and R Close SW AGND ST
. RST_SW# R114, 33R0402 EC_RST# 37 11 KBl
¥ ECRST# GND |27 —KBI
o 37 KBRST# ({4} KBRST# GND 35 KBl
01 37 KBSCH ((——————————————————=1% SCI/GPIOOE GND |57 eI
37 H_A20GATE {————————= % GA20 GND 7
ESD-SFI0402-050E101NP c183 3 13 If KBl
GND . C0.1u16X0402 36 LPC_RST# ) PCIRST# GND j|-eND KBl
21 78 BI
sw-TACTB14|S=st51 = 50 UMA_ON# §§ 23 SDAO/GPIO45 77 BATDATA M 4355 —
oD 55 AC_CTL —————————5- PWM1/GPIO10 VB SCLO/GPIO44 (g BATCLK M 4355 —KBOUT
N71-0100560-D02 %—34-| GPIO11/PWM2 SMBUS SDA1/GPIOA7 [7g SMB_DATA_EC = 26 5T
32 FLASH SECURTY ~{(—————————— | GPIO19/PWM3 SCL1/GPIO46 SMB_CLK_EC 26 o0
50 FAN1_PWMO % 12 FAN&PWM o8 5
53 FAN1_PWM1 58] FANPWM1/GPIO13 DAO/GPO3C [ EPF021 RST 43 o
50 CPUFAN_FB 5 4 DAT/GPOBD [—77——————————————————()EPF021_OPMODE 43 o0
- — — — — — — — — — ———— 53 GPUFANFB FANFB1/GPIO15 DA2/GPOSE 7y PGPU_ON# 50 oU
| AD/DA DA3/GPOBF 53— CTL1 EC 46 o
ou 39 / ADO/GPI38 84— iE 5 <<FBVDDQ_ON 31,59 o
| oU 70| KSOO/GPIO20/TP_TEST AD1/GPRI g5 oU
SW Debug (LPC) oU 71 KSO1/GPIO21/TP_PLL AD2/GPBA g ADP_ICC 55 oU
PC_FRAME# ‘ oU 77| KSO2/GPIO22/TP_ANA_TEST AD3/GPI3B {75 SUSPWRACK 35 5
D3 | oU 23| KSO3/GPIO23/TP_ISP AD4/GPU2 {75 AC_OK# 55 o0
AD2 oU 44| KSO4/GPI024 ADS/GPU3 BAT_IN# 55 oU
ADT | oU 75| KSO5/GPIO25 97 oU
ADO oU 76 | KSO8/GPIO26 sSpI GPXIOAOO/SDICS# [gg AC_PRESENT 35 oU
‘ oU 47| KSO7/GPIO27 GPXIOAQ01/SDICLK Fgg——————————————————— SUS_ON 56
34 L_LDRQO# << 71 oU 78| KSOB/GPIO28 GPXIOA02/SDIMOS| ———————————————————) RSMRST# 35
33 CLK_PCIF_PORT80 ») NT SERRQ | oU 79| KSO9/GPIO29 100
~—IPCRSTE 90| KSO10/GPIO2A GPXIOA03 DIMM_ON 57
GND‘\H €700 ﬂ}7X7C1DpSONO4OZ LPC_RST# \ 88 2? KSO11/GPI02B IKB GPXIOA04 : ; RUN_ON 56,58 =
+5VRUN O——————————————— oU 577 KSO12/GPI02C GPXIOA05 g3 EC_PCH_PWROK 6,35
+3VRUN O \ o 537 KSO13/GPIO2D GPXIOAQ6 [~z CLEAR RTC 32
o FWH DO oU 54 | KSO14/GPIO2E GPXIOA07 05 WLAN_PWRON 54
GND‘\\ R377, X_10KR1%0402 = ‘ oU 87| KSO15/GPIO2F/ES1_RXD(ISP) GPXIOA08 [—0g LED_ACPH 50
KSO16/GPI048 GPXIOA09 LED_CHARGE# 50 . .
‘ ou 82 | Ks017/GPIOdg GPXIOA10 : g LED_BATLOW# 50 Pin 105-108 8mA-16mA Sink oo
2 ‘ Bl 55 GPXIOA11 —gg LED_BLUETOOTH# 50
B 56 KSIO/GPIO30/ES1TXD(ISP) GPXIODO 7 SUSPWROK 56
—  BHIX14#S-1PITCH ‘ BI 57| KSH/GPIO31 GPXIOD1 |75 PM_SLP_Sa# 3557 N5A-26F0340-H06
GND Bl 587 KSI2/GPI032 GPXIOD2 77 PM_SLP_S3# 3557
N32-1140130-H06 | —® 59 KSB/GPIO33 GPXIOD3 5~ oNg
] — KB 50 KSW/GPIO34/EDI_CS GPXIOD4 m;—ii PWR_SW# 50 KBOUTO 1 re-n 2
-_ Y — — — — — — — — — — KBl 7Y KSI5/GPIO35/EDI_CLK GPXIOD5 7 ——————————————————, 2 SCI WAKE_UP# 34 KBOUTA 3 7
BI 62! KSIG/IGPIO3/EDI DIN GPXIODG |77 R392__ 43R0402 Lb#_ 42 KBOUTZ 5 6
KSI7/GPIO37/EDI_ DO GPXIOD7/PECI H PECI R KPHPEC 3 70y 1 X_CATp50N0402 “ . KBOUT3 7 5
17 6 ir 4{ ok
49,50 EC_MUTE# {{———————————5—| GPIOOB/ESB_CLK ESB GPIO04 [—7—KJTPINC16 8P4C-100p50N0402
55 BAT_BM#) GPIOOC/ESB_DAT_O/ESB_DAT | GPIO07/i_ck 8051 Fq5——————————————)» GPU_ACN1 26 CNI3
73 GPI008]i_ck_peri 35— DGPU_PWRGD  11,26,31,37,59 KBOUT4 1 re-n 2
%7 GPIO40/CIR_RX/AD6 GPIO18 [gg———————————) KBSMi# 37 KBOUTS 3 T
49 EAPD 76| GPIO41/CIR_RLC_TX/AD7 IR GPIO50 [—gg—* KBOUTS 5 5
26 FB_CLAMP_REQ# 19| GPIOOARLC_RX2 c E51CSH#/GPIOS2 [—gg ) BATT OFF 55 . . KeoUTT 7 g
26,2931 FB_CLAMP ({——————————— > | GpIOOD/RLC_TX2 E51TMRO/GPIOS4WDT LED# gs———9 LED_WLAN# 50 Pin 92 16mA-20mA Sink H
EC_ RD# 119 E51INT1/GPIOS6 o/ PM_PWRBTN# 35 )
EC_WRE 120 7| MISO GPIOS7/XCLK32K o7 —————————————— BT PWR_ ON 54 ?)N‘I‘1C 100p50N0402
~—EC SPI CLK 126 | MOSI SPI FLASH GPIOS9/TEST_CLKSPICLKI ) CAMERA_ON# 54 KBOUTS 1 2
___EC Csk__ 128 | SPICLKIGPIOS8 KBOUT9 3 7
—— | SpPecs# KBOUTI0 5 6
7 KBOUT11 7 8
5454 TgP[’)%i §| PSCLK2/GPIO4E »
| 5| PSDAT2/GPIO4F 3% g
46 CTL2 EC 6| PSCLK1/GPIO4C PS2 I/F GPIOTANUMLED# g—i LED_NUM# 50 X i BP4C-100p50N0402
46 CTL3_EC 3| PSDAT1/GPIO4D E51TMR1/GPIO53/CAPSLED# g3 SCROLEDF JNG 20 LED_CAP# 50 Pin 39,91 16mA-20mA Sink KBOUT12 2
3 EC_PROCHOT# 4| PSCLKO/GPIO4A/P8OCLK E51INTO/GPIO55/SCROLED# = TPINC17 KBOUTI 7
46,50 USB_ENABLECS PSDATO/GPIO4B/P8ODAT KBOUTI4 5
E51TXD_JNC 30 KBOUT15 8
TT';JJNN%1121 ESTRXD JNG 31| ES1TXD/GPIO16 UART »
ES1RXD/GPIO17 LED 8P4C-100p50N0402
C_XIN 122 0
R136,_ 0R1%0402 __EC XOUT 123 KBOUT17 _ CH4 ,; C100p50N0402
. = p
35 EC_SUSCLK ) XCLKO KBOUTT6 __CH3 | C100p50N0402
ER15 124
X_22R0402 m o V18R
(e}
I &
R137 SUSCLK_RC 3 > KB3930QFBT
680KR0402 e
c210 5 c740 B02-0393024-E18
X_C22p50N0402 H C4.7u10X0603
X_32.768KHZ125p  |© PU/PD +3VALW
L = o +3VALW
GND GND c207 €208 GND BATCLK_M R119, 2.2KR1%0402 o
X_C18p50N0402 X_C18p50N0402 MB_ID
BATDATA M R123 2.2KR1%0402 -
GND +3VRUN PR72
RO M (o] X_100KR0402
SMB_CLK_EC R126 __2.2KR1%0402
MB_ID
+3VALW SMB_DATA EC  R127, , 2.2KR1%0402
+3VALW 2.2KR1%0402 R115
GND“‘\ €198 ;,C0.1u16X0402 WP# EC_ROM X_10KR1%0402
I it
ALLSYSPG *3V§UN KBRST#, H_A20GATE
R144 u13 - —
10KR1%0402 8 1 EC_CS# GND
SPI_HOLD# 77| VCC CS# 3 EC_RD#
EC_SPICLK 3 ggtg’*wspo# 3 R394
EC_WR# 5 ) 9 KBRST#
) 3 o ““GND 10KR1%0402 R133 ., X_100KR0402
MX25L512EM10G 58 +1_5VRUN_PWRGD )) =
g
M31-2551222-M24 RSMRST# RS0 _10KR1%0402 msi MICRO-STAR INT'L CO.,LTD.
58 +1_05VRUN_PWRGD tle
EC SPICLK __ ER12 . .22R0402 EC SPICLK EC26 yC22050N0402 |\ Gnp 57 +1_35VDMM_PWRGD D> etz b 535 5> EC_ALLSYSPG 61 GND Size | DocumentNumber [Rev
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CardReader (RTS5249)  PowerTrace
Pin11(3V3_IN) / Pin 12(CARD_3V3)trace fixed width is 40
mils (minimum)
Pin27(3V3aux) / Pin 13(SD_VDD2)trace fixed width is 30
mils (minimum)
WVRUN . R121,  10KR1%0402 R122 . ., 10KR1%0402 +3VRUN
RTS5249 Colay RTS5227 R120, , 10KR1%0402 mil mA | Pin10(AV12) / Pin 14(DV12S) / Pin 18(DV33_18) / Pin
. — 24(SDREG2)trace fixed width is 20 mils (minimum
Pin 13/15/16/22/23/24/25/26 definition . L e ( ) ( )
are different from RTS5227 Sl o [+ ©0.1u16X0402 ] o )
B231go| 122 Keep the trace routing lengths is limit to 200 mils
Z|olalalz| |alal = . . . . ..
=Fe 71 GND Pin 9(RREF)trace fixed width is 12 mils (minimum)
U1 R NS . o -
SBAEOZeS Keep the trace routing lengths is limit to 200 mils
XZO0HA Sogo . . . . .
£48 ©833 Via size: Pad >= 28 mils , Finished hole >= 16 mils.
32 24 DREG2
36 CARDREADER_1_RST# (® ! PERST# PP SpREG2
ke TPING13  OQe—CEKREQHE CR NG g CLKREQ# SD_LNT_M Sg 3 = 1 ,“,"
38 PCIE_CARDREADER_1_TXP HSIP SD LNT P L _ .
38 PCIE_CARDREADER_1_TXN 5 - HSIN ~ sPs 38 — A nf;gjg —
33 CLK_CARDREADER_1_P > &1 REFCLKP SP5 19 B EVD R ERT1 " 0R1%0402 5D CMD
33 CLK_CARDREADER_1_N REFGLKN as opa C El T0R1%
3 PCIE CARDREADER T RXP ¢ C195 CO.1ul0X0402 PCIE CR RXP 7 | REFO GY pya e 8 DV33 18 .
38 POIE CARDREADER 1 RXN K~ Ct97 1C01u10X0402 PCIE CR RXN 8 | 1308 o 33 ne [17__SD_CIKR R130, . JOR1%0402 SD CLK C199 4 X C22p50N0402 HMGND
v 202288
We ol ired
oo —2{onw  EZ558355
Y 0 O RTS5249-GR
B07-052490C-R09
2l SD_Do_R ER13 0R1%0402 SD_RCLK_P
ulol [alS2 SD_D1 R ER14 "/ "OR1%0402 SD_RCLK M
LA S
x|< O|n|Q|
1.2A CONN1
o mil o O+3VRUN
c P2 P12 D_CD#
l l D RO M 2 | DAT1/RCLK# CD i —S5-GHiD
Close Chip < R131 D D2 P18 gﬂg/RCLK* CCMLE P7 D _CLK
6.2KR1%0402 lcmua 3x0603l 16x0402 D D3 Pi6 | DAT2 LK P D_WP
Close Chip L L Al
DV12S : AV12 DV33_18 SDREG2 GND GND SD3.0 1.8V D_LN1 P Pg g?’j
D_LN1_M P
l INC16 X 935191 J- J- SD4.0 1.2V . D14
o— P9
745 c74 c193 AN P10 | VODVDD onoa P21
lC4.7u10X0603lC01u16X0402 C01u16X040 l 1u25X0402 lcmzsxowz O onb-2 ;32 —
e e — — = CARD_3V3 800mA P;; VSS1 GND-4 X2
GND GND GND GND SD_VvDD2: 200mA E}g $§§§ GND-5
5 VSs4
VSS5
Close Con nector EMI ;ﬁ SDCARD24P_BLACK ;?’\;
SD D2 R EC21 y X C15p50N0402 N5J-24F0030-TB4
CARD_3V3 SD_VDD2 ¥
SD DS R EC23 4 X C15p50N0402
SD_CMD R EC24 4 X C15p50N0402
c192 c189 SD DO R___EC27 , X_C15p50N0402 mS’ MICRO-STAR INT'L CO.,LTD.
C10u6.3X0603lC01u16X0402l 47u10X0603 C0.1u16X0402 A e
SD_D1 R EC28 ; X_C15p50N0402
= — — = i 1 Card Reader
GND GND GND GND oND [Size Document Number Rev
MS-16H5 1.2
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USB 3.0/ iCharger

USB5V_PT2
60mil

USB3.0 CNT-1 4 C221 X C0.1u16X0

38 USB3 TX5 P C231 C0.1u10X0402 3 SSTX5P_C

Hgggg Eg::'g 3 UsB3 TxX5 NS> C20 1 COtutOX02 4 SSTXEN_C USB_CON{

X_CMC-L12-9008084

STDA_SSTX+
VBUS
STDA_SSTX-
D-

GND

D+
STDA_SSRX+
GND_DRAIN
STDA_SSRX-

USB_P8N_RR 4 USB _PN8 R

@
b4
o

@l
z-||
&
OV N|O| W BN oo| =|©

USB_P8P_RR 3 USB_PP8 R

CMC-L12-9008084

RVS Type-A

USB3 RX5 P

38 USB3_Rx5_P <K& USBAM_BLUE
- X

4 1 USB3 _RX5 N

38 USB3_Rx5_N<K&

X_CMC-L12-9008084

N53-09M0241-AF2

ILIM_HI R145_ . .20KR1%0402 ||-GND
ILIM LO  R146, . .20KR1%0402 ||-GND

GN

SSTX5P_C It X_C10p50N0402

SSTX5N_C It X_C10p50N0402

15

+5VSUS USB5V_PT2

USB _PN8 R ”X C10p50N0402

GND

60mil

ILIM_LO

60mil

l USB_PP8 R | X C10p50N0402

I

c213 2 USB_P8N_RR c224 c217
Clousaxosos 38 USBPEN < bM_out C220p50N0402 | C100u6.350 USB3_RX5_P || X_C10p50N0402

3 USB_P8P_RR =
38 USB PsP K3 DP_OUT GND USB3 RX5 N | X _C10p50N0402

GND:|||-R14L OR1%0402 4y iy sEL All C Close Connector

P
L

u15
TPS2546RTER_QFN16

136-S25460C-T07
‘—<<CTL37EC 44 -
4450 USB_ENABLEY—— #77S7 MICRO-STARINT'L CO.,LTD.

L CTL2_ EC 44 [Title

USB 3.0 / iCharger
L KCTL1_EC 44 Size Document Number
MS-16H5
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.
3% DOPB AN & C640 4p CO.1u10X0402 DDPB AUXN C Dlsplay Port
% DoPBALE K Co4t ,; CO.1u10X0402 DDPB AUXP C
3V_DP2_PWR
+3VRUN R332 4.7KR0402
DPC1 AUXP _ R331 100KR0402 ||, -
36 DDPB_CLK “"‘—"'GND 0.75A PF1
36 DDPB_DATA < DPC1_AUXN R330 100KR0402 O+3VRUN F-0805L075WR W>20mils
| ~ i
+3VRUN 0—R333 A.TKR0402 |, 3yRUN o R Close Connector 3V DP2 PWR R Check OK for Discharge
ND !
Y3VRUN o—R336. . L1OKR1%0402 RST# DPC1 = +3VRUN e s .
J- C0.1u16X0402 X_C10u25%0805 Dlsplay Port
coaz slslsRsRRERRR
C22u6.3X0402 U2 i; DP_CON1
GND MEC1
L BER989862583 " wect
= 808885882288 DP_PWR
GND SE 1879800 9 N MEC2
337 x3x% DPCT LANED DP_LC 31 L_LANEOP Meez
(2]
x%g— NC <<= GND ~24r||I-GND — ®| ML"LANEON onp-6 12
5 DDIB LANED DP Cc628 €0.1u10X0402 _ DDIB_LANEQ DP C N oo DPC1 LANEO DP L C138 ,,  CO0.1u10X0402 DPC1 LANEQ DP LC -
o« | C626 1 C0.1u10X0402 _DDIB_LANEO DN G P P22 DPC1 LANEO DN L6139 |} C0.1u10X0402 _DPGT LANEQ DN LG DPC1_LANE1 DP_LC 9 1
5 DDIB_LANEO_DN i} e INOn ouTon f57 ik BPCT TANET DN LG 77 ML_LANE1P GND-1
5 DDIB LANEY DP C609 C€0.1u10X0402 _DDIB_LANET DP C CFG1 o NC 50 DPC1 LANE1 DP L G140 C0.1u10X0402 _DPC1_LANE1 DP_LC ML_LANEIN oND2 T
- - Co06 11 C0.1u10x0402 DB LANET DN C IN1p UT1p 119 DPC1 LANET DN L___C141 C0.1u10X0402___DPC1_LANE1 DN _LC DPC1_LANE2 DP_LC 15 ND-:
5 DDIB_LANET_DN 0 INTn ouTin 5 BPCT TANET DN LG = ML_LANE2P 8
5 DDIB LANE? DP C600 |, CO.1u10X0402 _DDIB LANE2 DP_C__ < 44 | ch o G’;D ||"G DPC1 LANE2 DP L C142 C0.1u10X0402 _ DPC1_LANE2 DP_LC ML_LANE2N GND-3
o« - €59 €0.1u10X0402 __DDIB_LANE2 DN _C IN2p UT2p DPC1_LANE2 DN L___C143 €0.1u10X0402 __DPC1_LANE2 DN _LC DPC1_LANE3 DP_LC 10 13
5 DDIB_LANE2_ DN ; IN2n ouT2n BPCT TANET DN LG ML_LANE3P GND-4
5 DDIB LANE3 DP €590 C0.1u10X0402 _ DDIB LANE3 DP C 47 | NCS o "éc 14 < DPC1 LANE3 DP L C137 ,, CO0.1u10X0402 DPC1 LANE3 DP LC ML_LANE3N G 14
- — C586 C0.1u10X0402 __DDIB_LANE3 DN _C IN3p UT3p DPC1 LANES DN L G135 |} C0.1u70X0402 _DPGT LANES DN LG DPC1_AUXP 16 ND-5
5 DDIB_LANE3 DN IN3n ° ouT3n | DPCT AN T8 AUX_CHP X1
ono | wl o 8g AUX_CHN X1
xS Goxx OND || 306, A IMR1%0402 CONFIGT __RIDS OR1%0402__CONFIG R 4 | conrie , 12
w 8EG. E%ZZ. OND. ||| _R303 1MR1%0402_CONFIG2 NFIGT X
2209829223 | CONFIG2 X3
[aP PN Ja) JayaYaYayal X3
QauWwQodaowgsa<an . 2
SO0Y¥OH>SXOIOCIS HPD X4
iy T PSB330BQFNABGTR2-A0 l X4
l B0B-8330B0C-P97 +3V§UN ) DPC1 _HPD C562 DISPO20PSM_BLACK
€0.1u16X0402 GND
+3VRUN 0— O+3VRUN ! N5W-20M0500-H06
(GND| R300
o o o . . X_100KR0402 GND
2 sl |5lE 3V_DP2_PWR
| o [« X Y Q
b B 1 I 3|9 C567 C566 C643 = C644
o g5 2 [0 C0.1u16X0402 | C0.01u50X0402 C0.1u16X0402 | C0.01u50X0402
= D2
GND BAVOOLT1_SOT23
»)PDPB_HPD 36 GND GND GND
R302
Cs65 = 4.99KR1%0402
3 Level Input: €2.2u6.3X0402 Close chip . X CAD_SNK Have internal Pull down 1Mohm.
L:Low - Close pin 1, 6, 12 Close pin 25, 32, 36 i
H: HIGH ' oo HPD_SNK Have internal Pull down 150kohm.
M: VDD33/2, connect both pull-up and pull-down resistors No problem with Leakage from DP device
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 R292 , . X 4.7KR0402 O+3VRUN L: default, automatic EQ enable & AUX interception enable
H: automatic EQ disable & AUX interception enable
R298 X 4.7KR0402 |pGND 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
CFG1 R316 , . ,X 4.7KR0402 O+3VRUN H: default, auto test disable & input offset cancellation enable
L: auto test enable & input offset cancellation enable
R315 X 4.7KR0402 ||-GND M: auto test disable & input offset cancellation disable Avoid DP Leakage W>20mil
mils
+3VRUN 3V_DP2_PWR
PEQ R293 . X 4.7KR0402 O+3VRUN Programmable input equalization levels; Internal pull down at ~150k Ohm, 3.3V I/O.
L: default, LEQ, compensate channel loss up to 12dB @ HBR2 S D
R299 X 4.7KR0402 |pGND H: HEQ, compensate channel loss up to 15dB @ HBR2
M: LLEQ, compensate channel loss up to 5dB @ HBR2 [¢]
31,48,56,57 RUND > N-AO3404_SOT23
C145
(_C0.1u50X0603
EMI Close Connector I
DPC1_LANEO DP_LC DPC1_LANE1 DP_LC DPC1_LANE2 DP_LC DPC1_LANE3 DP_LC

#77Si7 MICRO-STARINT'L CO.,LTD.

X_180R1%0402 X_180R1%0402 X_180R1%0402 X_180R1%0402

[Title
DPC1_LANEO DN _LC DPC1_LANE1 DN_LC DPC1_LANE2 DN _LC DPC1_LANE3 DN _LC DP WItCh Repeater
ize Document Number ev
F MS-16H5 r 1.2
PDate: Thursday, August 21, 2014 TSheet 47 of 72
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+3VRUN HDMI Connector o
C689 C0.01u50X0402
GND-|||—| GND HDMI_Tx2P 1 x1
= +5VRUN_HDMI 7 ngﬁs:—:j&u
-1 el
36 SDVO_CTRLCLK ISET H Al 3 1 b2 X3
36 SDVO_CTRLDATA SDADDC 5 BrSh_ END-Z
- D1 HDMI_TX1N 6 e
+1_5VRUN g -
+1_5VRUN O—¢ SCLDDC _SVRU S-BAS40WS_SOD323 FIDMI_TX0P T oo
J_ eND| +5VRUN_HDMI_D HDMI_TXON 9| DO Shield
€690 | FDMI_CLKP 10 8UK'+
C0.1u16X0402 T T2 EK shield
siolzklsielslkialls €691 HP DET R85 HDMI_CLKN 7] oK
= 03 [ C0.01u50X0402  PLUGGED 5V 2.2KR1%0402 2.2KR1%0402 13 | SE Remote
GND OxX00Q#EAFX XX
o SEgpsBepEsx — UNPLUGGRD 0V SeLone N
wo <‘J§ s GND W>20mils SDADDC 1? DDC DATA
30 =13} GND-1
C674 ;,C0.1u10X0402  TMDS B DO# 1 732} 212 30 DMI_TXON PF2_ 2 1_F-0805LO75WR +5VRUN_HDMI 18 X4
55 TQ—A,\?Sngzg C678 §1C0.1u10X0402 _TMDS B DO — 2| IN.D2p OUT_D2p |59 DM TX0P +5VRUN_HDMI O Eg i 7o +5V  GND-3
| 39 IN_D2n OUT_D2n |55 P DET HP DET X2
36 Tsr\AD?ME%SHF;E; —coE T0X0402 VDS I Ib-rl\‘PDDHSRC %Pun%%r\iK 57 TP = SHELL2
5 C684 1u10X0402 __TMDS B D2# 5| IN.D1p Dip 76 DMI_TX2N GND FDMIT9PM_BLACK
5_ TMDS_D2# 5o—<2 0X040sTMDS B D &% IN.D1n OUT_D1n |25 DM TXTP
5 IS DI X Cero 1u10X0402 __TMDS B D1# 7 IN_Dop o OUT_DOp 757 HDMI_TXIN = C150 N5Y-19M0681-AF2
5 TMDS_D1# = = IN_DOn ER OUT_DOn . N
12C_CTL_El g N 55 7 23 CFG_H C0.1u16X0402
g 12C CTL EN ©/©  LFG/I2C_ADDR1 [ HOMT-CLRP v X
5 TMDS_CLK 0060 pC0ut0X0402  TMDS 5 CK S IN_TK g & OUT_CK| +5VRUN_HDMI |IenD
w C664__1;C0.1u10X0402 __TMDS B_CLK# P SFa) =] O HDMI_CLKN =
5 TMDS_CLK# IN_CKn 22 g OUT_CKn BAVOOLTI SOT23 =
2 . -
SWARP for Layout from Vender axW2 o ax SWARP for Layout from Vender D3 GND
But CLK don't 88z0o0wSkha But CLK don't
opoaoZedwoo
>>000aWx>>
Slo oo PoBA0IATQFNAOGTR-A4
12C CTL_EN +3VRUN == E[Y B07-8401A0C-P97 +_SVRWN An HDMI Source shall have +5V Power signal
I = - - .
= 2 over-current protection of no more than 0.5A.
(1] b T
Ra67 +1_5VRUN 4 (o] I i 2 0+1_5VRUN
0R1%0402 g‘é EOQ HPD SNK Internal PD 150kohm
2 _:
= oo co2 EMI Close Connector
GND co. 1u16X0402 c0 01u50X0402 = 4 99KR1%0402 c0 1u16X0402 c0 1u16X0402 C0.1u16X0402
GND
Add 12C_CTL_EN pull L 1 1 HDMI_TXOP
down to GND for Vender oD oo oo oo oo 4 EL8 4
suggest AU
TXO0 2| = |3 X_180R1%0402
HDMI_TXON | X CMC-L12-9 00034]
HDMI_TX1P
EL6
DCIN_EN:DC coupling enable (Deleted) Configuation pin (Deleted) 1 4
DCIN EN H Internal PD at 150kohm CFG H Internal PD at 150kohm S ER6
—————QOTPINC5 L:Default, AC coupling input == OTPINC26 L:HDMI ID disable TX1 2l = 1|3 X _180R1%0402
H:DC coupling input H:HDMI ID enable v -
HDMI_TXIN | X CMC-L12-9 00034]
Enable active DDC buffer , Internal PD at 150kohm Receiver equalization setting
DDCBUF H R364 . _4.7KR0402 L:Default, passive DDC pass-through EQ H R353 X_4.7TKR0402, Internal PD at 150kohm HDMI_TX2P
O+3VRUN H:Active DDC buffer with default threshould +3VRUN L:programmable EQ for channel loss up to 12.4dB L7
M:Active DDC buffer without internal pull up resistor H:programmable EQ for channel loss up to 4.3dB ——
R358 X_4.7KR0402 || GND M:programmable EQ for channel loss up to 8.6dB TX2 [—2 T —]3
1] ~~ |4 X_180R1%0402
C
PRE H _ R354 4.7TKR0402 ISET H _ R372 4.7TKR0402 TbS “output “swing adjustment
O+3VRUN BRE:output pre-emphasis setting Tnternai B0 at 150%kohn O+3VRIN [nternal D ot 150kohm HOMI_TX2N 4 X CMC-L12-900D034
. L:No pre-emphasis R371 4.7KR0402 Defau
R359 4.7KR0402 ||-GND e e e 3 040 ||-GND H:Increase +13%
M:2.5dB pre-emphasis M:reduce -13% HDMI_CLKP
EL5
I_1 4_]
CLK 2| = [ X
. ~ X_180R1%0402
Avoid HDMI Leakage HDMI_CLKN | X CMC-L12-900D034
I2C control bus address +5VRUN +5VRUN_HDMI
ADDR1 ADDRO (Internal pull down at T s b T
(CFG) (EQ) ~150k , 3.3V I/0) A W>20mils
® Q5
0 0 0x4C / 4D (default) N-AQ3404_SOT23
0 1 0x5C / 5D 3147,56,57 RUND RUND_HDMI -
"
1 0 0xCC / CD s I77Si MICRO-STARINT'L CO.,LTD.
[Title
1 1 OXEC / ED X_C0.1u50X0603
l HDMI Repeater
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| | i DEC/Audio AMP
: L7 X_OR-0603 : Au d | 0 C O uai O
: UNC5 BN 4 X 93519 ;
: C7T10 |, CO.1u16X0402 : DVDD ; : : '
: it : +3VSUS ' : : : : :
: c167 C0.1u16X0402 : [e) i Close Pin25 Close Pin38 ' | AVDDSV +5VSUS |
! — ; : ! ! !
| | Close Codec i | ' Q Q H
| : ouT : : 1A :
; C685 .  CO.1u16X0402 : l l : : L6 180L15A-90 |
: 1t : : | |
: co86 C0.1u16X0402 ' 681 699 c708 = c706 = c870 = ce77 : | :
: : C1006.3X0603 C0.1u16X0402 C1006.3X0603 C0.1u16X04 C1006.3X0603 C0.1u16X0402 | ' :
: : ; : 695 692 :
: EC76 ;X CO.1u16X0402 : : : C0.1u16X0402 C1006.3X0603 :
: 1t : : :
: | Ecr7 X_C0.1u16X0402 | AGND :
: ; u24 bl
: : 0o o
' ; C671_,, X_C10p50N0402 47 g% E& 36, FRONT OUT R C680 ,,  C10u6.3X0603
GND ‘\H—ﬂ 4 EAPD{{——————— | EAPDISPDIFl 28 33 FRONTR |35 FRONT OUT L C683 || C10u6.3X0603 ;;mom OUTR 50
R368 _  10R1%0402 SPDIFO_R 48 > &o FRONT-L ik FRONT_OUTL 50
‘ 50 SPDIFO (<. SPDF-OUT & 33
: 5 41 BACK SPK R F_ C776 | CO47u10X0402
| CODEC HDA SDINO O R374___33R0402 HD_SOIN 5 SDATAOUT SURR-R 39| BACK SPKLF__C775 || Co47utoxodoz ; K SPR
! 32 CODEC_HDA SYNC 10, SOATAN SURR-L -
: 11
| 32 CODEC_HDA RST# RESET# "
| Ecat 5 CENTER |47
| X Slopsonoa02 32 CODEC_HDA BIT CLK BCLK LFE P2 X
: 46 HP_R ADC R C672 C1u25X0402
; — REGREF ?\DDFET 45 HP_L_ADC R Co73—|FCiuzsxoaoz ;;:g LR:DDS :33
: N o PDM_CLK 2 - &
: aND “‘\ 687, C10u6.3X0603 | REGREF 3 gE‘GOFg/E'%M‘C'CLK/SPD'F'OUTZ
! EMI (RADIATION SOLUTION) o83 5AKRI%0402 13 LINET-R [
; .1KR1% SENSEA -
50 FRONT_D 3 > 34| SENSE A LINET-L =X
50 MCLD 3 R382__ 20KR1%0402 < SENSE B
15 FRONT SPK RF C712 |, C047ul0X0402 FRONT SPK R
MIC-VREFO-R 32 LINE2-R 77 FRONT SPK_L_F__C711__|l C047u0X0402 _FRONT SPK_L
35| MIC1-VREFO-R LINE2-L i R381,  2.2KR1%0402 MIC-VREFO-R
MIC-VREFO-L <28 mgﬁgg .
- - 22 MCR cris C4.7u10X0603  MIC R CR386 75R1%0402
%—5g PIN37-VREFO MIC1-R {t 7 MICINR 50
VREF_‘(\)LCB% AVDDSV & g:a LDOAN ML 21 MIC L C714 53 C47uf0X0603 _ MIC L C _ R389 75R1%0402 MICINL 50
X577 LINE2-VREFO f
Close Codec  acnp 7CE% |, C1006.3X0603 | g; UNE2 E W R3%0,  2.2KR1%0402 MIC-VREFO-L
p 40 SENSE C MIC2-R 16X
Close Codec AGND S R369 . 20KR1%0402  JDREF SENSE 3 MIC2R
= 20
=] CD-R {7
p So o CDGND qg—=
2 HOA SPKR ((RI78 . ATKR1%0402 PG BEEP A C705  Clu25X0402 PG BEEP 2, s o2 33 SN 18
68 =<
ALCB92-CC
R379 .
APA2051 Pin23: Gain Setting 4.7KR0402 C0.1u16X0402 PDM_DATA B05-LC89214-R09 EMI Internal Mic
Speaker Spec: 2.0W(Normal), 2.5W (Max) Close Codec
Vo= (2*4) ~0.5=2.828
dB-20L0G (Vo/Vi) : R370, . -33R0402 PDM_CLK_CONN <>)PDM_CLK_CONN 54
Gain: 2.828Vrms/1.2Vrms=2.36 GND  AGND | R373 O0R1%0402 PDM_DATA_CONN
7dB =~ 20LOG 2.36 : < ° ———————=——————<<))PDM_DATA_CONN 54
7dB : Setting Pin23 on 3.1V i Pox =
(R103:13Kohm, R106:22Kohm) For 6dB When Using 1.5W (Normal) | = S
(R103:10Kohm, R106:15Kohm) : i 2 2
* ; EC40 694
u10 | T X_CZZpS[]NMDZT X_C22p50N0402
AMP 19 OUT R+ :
+5VSUS FRONT_SPK_R 27 ROUT+ (g OUT RE — —
p INR_A ROUT-[————— —————— +5VSUS GND GND
+5VSUS FRONT_SPK_L 1 Q
o INL_A
R102 5 out L+
100KR0402 : ' C155,,  C1u25X0402 _ BIAS AMP OUT L% L5
; : i 2| LU 6 _ourEr
R103 | 6DB/1.5W : it - RT 0R1%0402 180L1.5A-90
: . : A AORI%0402 1 aysu8
T0KR1%0402 i N ; Internal Speaker Conn
HVDD_AMP__| C158, C0.1u16X0402
AGND t————=— /AMP_EN HVDD {t AGND . GND
SET_AMP ol VDD 25 SV AVP | 50mil D
R109 _ OR1%0402 HP_EN 21 26 l i
R106 AGND - HPEN GND 7AGND 29 174 82 82 i
NN-2N7002DW-7-F 15KR1%0402 3 17 22 £ =2 =g ouT_L# ER18 0R1%0402 ouT L# R 1 ICONG
x NC PVDD 7 2 94 E E OUT L+ ERT9 OR1%0402 OUT [+ R 70
PVDD g x A 8 X X OUT R+ ER20 0R1%0402 OUT R+ R 3
CP+ AMP 9 CVbD S AGND S AGND £ AGND & AGND OUT_RE ER21 OR1%0402 OUT RER 4
— L cp+ H 8 5
& AGRD oD 20
c166 4
4450 EC_MUTE# 5> €2.26.3X0402 PGND 1& i JAGND >Q *Q >9Q >9Q ©
CP-_AMP 1 CGND Q3= 93 = 98 = 98 =
CP- 3 S g g GND
AGND vss 12 VSS AMP __ C168 , C1u25X0402 5 5 5 5
1
NG |4 AGND z g % 5 BHIX4#S-1.25PITCH_WHITE
<2 R H § — & H g =— N32-1040AV0-H06
| 13 GND GND
2 a HP_R [——X
X—"{ INL_H < 16
E HP_L —X
z
[} = .
APA2051QBI-TRG_TQFN28 ’ , , s' MICRO-STAR INT'L CO.,LTD.
171-020510C-A30 e . .
Audio CODEC/Audio AMP
. ize | Document Number
AGRD
MS-16H5
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To 16H5A(Audio CONN/USB3.0) +ew EMI
“ MIC_JD EC15 4 X C0.1u50X70402 CPU FAN +BVRUN
CON2 a MIC_IN L EC16 4 X C0.1u50X70402 30mil b
N U1z
85 MIC_IN R EC17 X_Co.
g8 shboke c XC0.1u50X70402 GND | 458} C1u25X650402 LN —— oo L2
FRONT_JD
EC18 | X_C0.1u50X70402 | 2 VIN GND 7
VCCFANT 3 6
o . FRONT_OUTL EC19 ;X CO.1u50X70402 vout GND
i}
44,46 USB_ENABLE R223, . 20KR1%Q402 R224 . , 10KR1%0402 4 5
4449 EC MUTE#% L 4 é USB3 RX2 N 38 FRONT_OUTR EC20 ;X CO1uS0X70402 | 44 FANLPWMO )=y °l Ml I # VSET GND
! _RX2.| — APL5606KI-TRL_SOPS
49 SPDIFO gg g? USB3 RX2 P 38 BACK SPK_L EC14 ;X C0.1u50X70402 €507 c495 -
i C1u25X7R0603 C1u25X7R0603
) 50| o i b [49 ] é e BACK_SPK R EC78 4 X C0.1u50X70402 -
) L2 - o [ - b X RO 122-0560602-A30 55
4134 5 B o § we et 3 1 GND GND GND
47 71 |
i s} AGND
) 40 o = J é USES_RXIN 38 EC_MUTE# EC13 4 X CO.1u50X70402
-—%—35 = = = USB3 RX1_P 38 +3VRUN
+avsus ‘2‘ g g ? é USES TXI N 38 SPDIFO EC11__ 4 X CO.1u50X70402
= 3 USB3_TX1_P 38
&% s}
78] s ] 27 USB POP 38 USB_ENABLE EC10 X_C0.1u50X70402 | R216
GND ||| G187 COiui6x0d02 ] 26 o o 25 é USB PON 38 1 10KR1%0402
If 1 24 o = 23 &
22 21 —_ c
49 BACK_SPK_L fo g g 19 +5VSUS GND S>CPUFAN_FB 44
49 BACK_SPK_R g 13 g g —]—;ﬁ T 30mil o
4 13
49 MICUD it [aa o 13 10693 C0.1uT6X0402 |||.GND EMI VCCFAN1 3
43 MICIN L 10 = e ED6 2 1 LED_ACPI#
o MCINR g = o 7 O+5VSUS GND | ESD-SFI0402-050E101NP
= < 6 == = 456
49 FRONT_OUTL ; Z M m 3 ~
|_ED8 2 1 LED_CHARGE# C4.706.3X650603
49 FRONT_OUTR 7| O = C703 4 CO.1ulEX0402 |||.GND el X_ESD-SFI0402-050E101NP
e e GND.|| ED9 2 1 LED_BATLOW# = — =
e BTB60PM_BLACK = X_ESD-SFI0402-050E101NP GND GND GND o
- - ND CON8
N5C-60M0130-A81 GND. ||| EDZ 2 1 LED_WLAN# BH1X3#S-1.25PITCH_WHITE
X_ESD-SFI0402-050E101NP
S N32-1030AP0-H06
ono | |ED 2 1 LED_BLUETOOTH#
X_ESD-SFI0402-050E101NP
S3 Breath To 16H5B(LED Board) -
So No active GND'll ED11__ 2 1 LED_CAP#
X_ESD-SFI0402-050E101NP
GND. ||| ED12 2 1 LED_NUM#
Q19 SSVALW _C722),X COIWIEX0402_ | Gnp X_ESD-SFI0402-050E101NP
s LED AP S gg D2 UMA_ON_ACPI s
ﬁ $OVRUN _ C724y;X CO.AUT6X0402 |1, onp N[ -ED13 2 1 LED_HDD#
4 UMA ONEY GT D1 il X_ESD-SFI0402-050E101NP
. 51 1—@_ +5VSUS  0723y;X CO.1u16X0402 |\, gD
L )
NN-2N7002DW-7-F
GND
GND : To 16H5C (Power Board)
= Same Side +5vSUS
LED_ACPI# R399 X_OR1%0402 UMA_ON_ACPI ~ . . o
. +3VALW Diff Side FPC11
~| FPC3 8
1 FPC16P-B-0.5PITCH_WHITE
+VALWO 2 - o | C276 43X CO.1u16X0402 6 I
44 LED_CHARGE# R84 >
- +5VRUN2 3 10KR1%0603 44 pepy_ong :
44 LED_BATLOW# ) g - UMA ON# 3
+5VSUS 2 f
44 LED_WLAN# 5 44 PWR swi <K&
o~
44 LED_BLUETOOTH# >>—|-g— ’
il ESD-SFI0402-050E101NP co74 FPC6P-B-1PITCH_WHITE
44 LED_CAPH# e iy
LED_HDD - 2 _ C0.1u16X0402 =
Q18 44 LED_NUM# ) 13 1 1 GND N5A-06F0320-A81
G2 [ D2 LED_HDD# 5 GND GND
32 LEDHDD# ) E D1 | R391 100KR0402_51.3vRUN
L/
" B B -
= v 2| N5A-16F0130-H06 J77Si7 MICRO-STARINT'L CO.LTD.
— [Titie
aio CPU FAN/BTB CONN
ize | Document Number
Date: 'Iihursday August 21, 2014 JSheet 50 of 72




GIGA LAN(BigFoot BFN2205B)
+3VSUS close to pin24 close to pin52
AV%DH W>30mils W>30mils
R112, . 10KR1%0402  ISOLATn l J- J- J- J- J-
c716 c174 ci7 c173 ci84 c185
C10u6.3X0603 | C10u6.3X0603 C1u25%0402 | CO.1u16X0402 C1u25%0402 | CO.1u16X0402
R402, , 10KR1%0402 _ SPI DO LAN - - = = = =
GND GND GND GND
R403, , 10KR1%0402 __ SPI CS LAN
L1
180L1.5A90 [>30mils  AVDD33
_ 25 This Branch Starting
N beatween 10uF and 1luF '
GND HW Strape, don't remove 38 PCIE_GLAN_TXP 22 RX_P TRX_PO —112% J_ J_
38 PCIE_GLAN_TXN q RX_N TRX_N0 p—=——— c150 c162
+3VSUS 38 PO GLAN RXP g;ga i ggmgig:gg o LN TRY_P1 1(75 ot C1u25%0402 C22u6.3X0603
38 PCIE_GLAN_RXN i} - q TX_N TRX_N1 p————
R385 4.7KR0402 LAN_RST# 35 GLK_POIE_LAN 32 REFCLK_P TRy p2 |2 pDiz: VDD33/AVDD33
33 CLK_PCIE_LAN# Ob REFCLK_N TRX_N2 20— WoRE
RST# spacing 20mils 36 LAN_RST# Ec PERST# TRX_P3 %
35 PCIE_WAKE# > WAKE# TRX_N3 p=——r——
TPJINCE CLKREQE LARLING 7ol CLKREQ#
———""——0 IS0# 48
. c LED[0] [F5g—
X N cr02 C27p50N0402 SPI CS LAN 5
m p5O" For LAN lost issue e O SPTOLK LAN JNC 2 ggl,ng tggg} a9 L<200mils
SPI DO_LAN u HEG W>30mils W>20mils
5 25MHZ20p_S TRNGT O SPI_DI_LAN_JNC SPL_DO LEDI3] W>30mils CHOKE12 L2
SPI_DI 51 1 _ DVDDL _ A AVDDL A AVDDVCO
X OuT C707__,, C27p50N0402 X IN 1| X U/
i XTALI 33 CH-4.7uT 24A98mS 180L1.5A-90 180L1.5A-90
xour 10| NG5 34—
XTALO Ngﬁ 3% c736 c734 c7a7
27 | o Nc; 36 ¢ C1u25X0402 | CO.1u16X0402 | C10u6.3X0603
X —g | NC! NC8 737X ncog  Rasd 10KR1%0402
X729 Ngg ’E‘:Cg 8 NC10___R387 10KR1%0402
30 mca NCL NC11__R388 10KR1%0402 = = =
24 3 CRB refresh GNP GND GND
+3VSUSO—q VDD33_1  VDDIO_REG
VDD33_2 " 9 l
AVDD33 s 10.x ‘%s 0 X R3#0 10KR1%0402 | \ppio ReG
AVDDH 12 vbD_Io
Power CAP AVDDHREG e |47 DvoDL
AVDDL 9 |
—AVBOL 27| AVDDL_REG
GND | G172y COtu1Ex0a02 T AVDDL NG RBIAS ;g RBIAS |2i17|:? 2.37KR1%0402 |=|-GND
. . ———=——==—"— AVDDL2 PPAD L . .
W>20mils W>20mils l RBIAS spacing 25mils
AVDDL AVDDH E2205-BL3A-R
T C176 3 X_C1u25X0402 C165__,; C1u25X0402 B06-E22050C-Q24
—Il—l ik
ci75 0.1u16X0402 C169 ,;CO1ut6x0402 | MAC &% CHIP
4, TQit
= Colse pinl2 —
GND GND
LAN_GND EMI
avppss > 30mils C668__,; C0.1u10X0402 Vv DAC = 24 mcT - TRDO+ _CI8 X_C10p50N0402
+
GNI3'I| =t NDGH 5 TCT1 MCT1 53— TRp37 — 5 1 ||.LAN_GND
C160 _,; C1u25X0402 MDI3+ TD1+ MX1+ 792 TRDa+ _ 2 g TRDO# _CI7 X_C10p50N0402 ||,LAN GND
GND. | 885 13 CO-tut0x0402 V DAC o1 MX1- 27 WcT2 -
C161 _;;C0.1u16X0402 ¥ MDA TCT2 MCT2 755 TRD2A
1k MDI2+ TD2+ MX2+ 7g TRD2+ _ - TRD1+_Cl6 X_C10p50N0402
" p X
GND. | 856y} CO-tut0x0402 V DAC lg% N’Y(I:XTZS MCT3 1k [1-Lan_onD
Colse pinl8 it DI TeTs weTs TRDtF TRDY# 5 {3 X CIOBSONGA02 Iy oD
T - p -
GND. | 857 13 CO-tutox0402 V DAC 0] 103, s MCT4 ="
I' ¥ MDIO# 1 TRDOZ =1 TRD2+ _CM X C10p50N0402 ||,
MDIO+ 12 | 1D4+ Mx4+ TRDO* == ¥ || LAN_GND
TD4- Mx4- =1 TRD2# CI3 3 X C10p50N0402 [I-Lan_onD
GST5009-VLF == W -
W>30mils - -
VDD 10 VDDIO_REG L05-0200150-B09 TROSC G2 ypX CIOpSONOAG2 |11y D
ik _
€696, C1u25X0402 C178 _,; C1u25X0402 e TRD3E Oy X C10p50N040Z_{ 1, AN_GND
———k ik L
C697 1 CO.1u16X0402 | C177__,; C0.1u16X0402 ~ CNio
i RN10 R 8 LANRuMs V DAC CM2 ;X C1u25X0402 |||.GND
1 1 c ; ARAZ €2 ;C0.1u16X0402 = RJ45_D8_P2_03MM w
GND GND CT2_5 o7 (0] cs5 C0.1u16X0402 =
CT1_7 00 e 2KV L LAN_GND
DOV - C1 3 C0.1u16X0402
8PAR-TBR0402 | "
= C4 3 C0.1u16X0402 N55-08F0691-AF2
DVDDL  [{>20mils AVDDVCO c3 "001 16X0402
1L LU
T €719, 1X C1u25X0402 T c181 C1u25X0402 1k
1 C180 C0.1u16X0402 = ce47 = .
C179_|3CO1u16X0402 Ciez |} Cauionoeus C1000p2KX1206 NC1 X 93519 2727S7 MICRO-STARINT'L CO.,LTD.
== [Tie
. — = LAN_GND 1 i
Colse pind7 = L L GIGA LAN(BigFoot BFN22058)
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HDD (With Repeater)

+3VRUN:80mA

+3VRUN
o
SATATEQ2
| SATATEQ1
GND:
”\ SATAIDEW1 BTB Connecter
< o o e ~ e
N 15 - < = 2
a o & o = =
2 8 8 2 % 3
C212;,  C0.01U50X0402 _ SATA4TXP_C 1 - ° 8 15 R_SATAATXP con
32 SATA4TXP ) e ——— RX1P P ©
C216;,  C0.01u50X0402  SATA4TXN C 2 14 R_SATA4TXN 14
32 SATAATXN D> L RXIN TXIN R SATA4TXP _ C211_,  C0.01u50X0402 SATA4TXP_CC 3
T ROSATAITXN G214 I 00.01u50X0402 _SATAATXN GG 2
13 Ak il
GND'”’» GND GND (““GND R_SATA4RXN _ C218 ,  CO.01u50X0402 SATA4RXN CC 0
R SATAJRXP G222 I C0.01u50X0402 _SATAZRXP GG 9
SATA4RXN_C 12 R_SATAARXN Ak 8
52 SATAGRXN <(—C220j  CO.O1U0X0402 XN RN 8
+5VRUN 6
€223, C0.01U50X0402 _ SATA4RXP_C 5 11 R_SATAARXP 5
32 SATA4RXP <K ] = TX2P RX2P ¢ T Over 1A -
o . .
= o~ - Q 3
w P4 w w o 2
s} w [a] [a] > ]
© ~ © (=] o - N
S| SN75LVCPE01RTJR_QFN20 C209 c215 c219 15
+3V(FUN C47u6.3X1206 C0.1u16X0402 C0.1u16X0402
T FPC14P-B-0.5PITCH_WHITE
o HDD GEN3 Repeater oD oD oD = N5A-14F0110-A81
c cB3 z ) GND
C1u25X0402 Coutexasoz | o otusoxodoz o ol o
s g E
< < <
= = = & o @
GND GND GND
SATAIEQ1 R142 X AOKR1%0402 1), 3\ /mUN SATA1DE1 O TPINC19 SATATDEW1 R14g, 0R1%0402 _| =S
|

TI SN75LVC P601 RTJ R HW Sett| ng SATA1EQ2 R141 X_10KR1%0402 1, 3/RUN SATA1DE2 TPJINC18 SATATDEW2 R148, . . OR1%0402 MMGND

CH1/CH2De-Emphasis CH1/CH2De-Emphasis
DE1/DE2 dB (at 6Gbps) DQ1/DO2 dB (at 6Gbps)
NC (default) -4 NC (default) 0
0 0 0 7
1 -2 1 14
DEW1/DEW2 Device Function --> De Width for CH1/CH2
0 De-emphasis Pulse duration, short (recommended
setting when linkoperates at SATA 1.5/3/6 Gbps)
De-emphasis Pulse duration, long(recommended — .
1 (default) setting when linkoperates at SATA 1.5/3/6 Gbps) - #7757  MICRO-STARINT'L CO,.LTD.
HDD With Repeater
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F |MS46H5 1.2
Date: Thursday, August 21, 2014 Sheet 52 of 72




w

cNg
p—
i ¥5VRUN +3VRUN .
DGPU FAN 30mil 5 MEC1 ¥\t vec2 § MEC? +3VRUN:1A
16 Y3VRUN O R149  100KR0402 _ SSD1 CFG 3 W conrios vz 12
GND-||| C513 4} C1u6.3X60402 LN oo -2 GnDs Vo T
R 7 »—5 GND-5 FULL_CARD_POWER_OFF# f-g—
VIN GND *—g uss_b+ W_DISABLE# [~ cra4
*—r{ UsB_D- GPIO_Y/DAS/DSS# f——x
vecEANZ 3| o onp |8 ] USB.D — C0.1u16X0402
4 Pt puinn Sy—RR0U N OKRI0M0D o RO11,\ 1OKRI%0402 4 [\ oo onp L8 3 M 2 SLOT B
l APLBGOGKI-TRL_SOPS @ "
R152 100KR0402 __SSD1_CFG 0 21 20
+3VRUN car2 L e 122-0560602-A30 +3VRUN 0—R182_ . 100! 55 conFic-o GPI0-s |53
C1u25X70603 C1u25X70603 Xa5 | GRIO-1 GPIO-6 57
*—57 DPR GPI07 b5 +3VRUN
+—5 GND-27 GPIO-10 |55
R220 = = %—57{ PERN1/USB3.0_RX- GPI0-8 |59
10KR1%0402 GND GND 33| PERP1/USB3.0_RX+ UM RESET 132 2 R395
GPUFAN FB *—35- PETN1/USB3.0_TX- UIM-DATA 55— 10KR1%0402
>> GPUFAN_FB 44 *—3g| PETP1/USB3.0_TX+ UIM-PWR |38 sp1 pEVSLE
30mil 32 SATAIRXP(c_C758 1 CO.01u50X0402 SATAIRXP C SI’E“%‘\ISOQ/SATA N Dg;/%g
 C758 4y ' ¥
- RX SATA1RXN§§ 759 || C0.01u50X0402 _SATATRXN G PERNOISATA-B gr10-0 W?Tx
VCCFAN2 3 CON4 32 SATAITXNSS_C760 1 CO.01u50X0402 SATATTXN C GND-45 GPI0-2 I75—¢
g i} PETNO/SATA-A- GPIO-3
BH1X3#5-1.25PTCH_WHITE TX 32 SATAITxPSS_CT6T || CO01u50X0402 SATATIXE C PETNOISATAA geio-s ijérx
N32-1030AP0-H06 3 onD-51 PERST# |85~
a2 %—g5| REFCLKN CLKREQ# |55
G 6ax6s - %—g5{ REFCLKP PEWAKE# |55
U8 +——%5 GND-57 NC-56 25—
*—g1{ ANTCTLO NC-58 85—
— _ — X3 | ANTCTL1 COEX3 57X
R R R *—g5{ ANTCTL2 COEX2 g7~
GND GND GND —p ANTCTL COEX1 free—x Y3VRUN
SSD1 PEDET *—gg| RESET# SIM_DETECT f-g5—x
TPUNC23 71| PEDET_OC-PCIE/GND-SATA SSCLK f25—=
75| GND-71 3V3-70 |73 7
eno-ra ] E—
TPUNC22 D 75 1 U583 0IND/GND-OTHER ava7a | l l
7 76 c749 cr46
mSATA SSD 2  SOLDERPEG2 SOLDERPEGT CO.1u16X0402 | C22u6.3X0603
. . SLOT-NGFF CARDG7P_BLACK
(Top/Right Side) N15-0670170-L41 = o s
5 40 NC No Connect
MEC1 MEC1 MEC2 MEC2 +3VRUN +3VRUN:1A
+3VRUN o_R151 100KR0402 __SSD2 CFG 3 W eonrios vz 12 ' . . ‘ . .
GND-3 3v3-4 41 | SATA-B+/PERNO Host receiver differential singal pair
*— GND-5 FULL_CARD_POWER_OFF# f-g—
*—g{ usB_ D+ W_DISABLE# [~ 78
*—{ use - GPIO_Y/DAS/DSS# f——x
RN PGET C0-1u16X0402 42 NC No Connect
=
: M2SLOTB § :
B . . . . . .
+3VRUN o_R150 100KR0402  SSD2 CFG 0 2 f pog ) 43 | SATA-B-/PERpO Host receiver differential singal pair
2] Gpio-11 crioe 22—
*—57 DPR GPI0-7 f5—= +3VRUN
————55 GND-27 GPI0-10 55— 44 NC No Connect
%57 PERN1/USB3.0_RX- GPI0-8 |59
%35 PERP1/USB3.0_RX+ UIM-RESET 55— 393
.35 | GND33 UIM-CLK §37—¢ 10KR1%0402
%—57-] PETN1/USB3.0_TX- UIM-DATA |55 45 GND Ground
%55 PETP1/USB3.0_TX+ UM-PWR |58 ssp2 oEVSLE
Rl | e A R “spios [~
32 SATAORXN jp L0 PERPO/SATA-B- GPIO-1 g 46 NC No Connect
GND-45 GPIO-2
32 SATAOTXNSS_ C756 C0.01u50X0402_SATAOTXN_C O ATAA geio-2 W?Tx
B> eATAOTAPR_CT5T C0.01u50X0402_SATAOTXP C
PETPO/SATA-A* GPIO-4 |55 . . . . .
1 onp-s1 PERST# |85~ 47 | SATA-A-/PETn0 | Host Transmitter differential singal pair
*—2z— REFCLKN CLKREQ# |55
55 5
%57 REFCLKP PEWAKE# |5
———25-| GND-57 NC-56 |55
x—g9 ANTCTLO NC-58 |gg—< 48 NC No Connect
%55 ANTCTL1 COEX3 g7
%5z ANTCTL2 coEx2 g Y3VRUN
%—g7 ANTCTL3 COEX1 fg5— . . . . .
SSD2 PEDET *—g5| RESET# SIM_DETECT fgg—= 49 | SATA-A+/PETpO0 | Host Transmitter differential singal pair
TPINC21 =+ PEDET_0C-PCIE/GND-SATA SSCLK f7g—
73] GND-71 3V3-70 |73 7
GND-73 3V3-72 ﬁ J- J-
TPINC20 D 75 1 U583 0IND/GND-OTHER ava7a | o751 750
=
'
mSATA SSD 1 1 sopersee |y ] Foewen T S J72Si  MICROSSTAR INT'L CO.LTD.
bl .
. SLOT-NGFF CARDG7P_BLACK [Tte
(Top/Left Side) N15-0670170-L41 oo oo o SSD/ DGPU FAN
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WLAN /Cameral/ClickPad/FP

Pin 1 GND
Pin 3 uUsB_D+ Pin 2 3.3V
WLAN é 3VRUN Pin5  USB_D- Pind 33V
CN8 40Mil Pin7 GND Pin 6 LED1#
+3VRUNO—R287 . 100KRO402 1 [ = s veon L2 ‘ T EMI Pin 9 Module Key Pin 8 Module Key
38 USB_P10P 3 | Jse D+ w vooe l J- Pin 11 Module Key Pin 10 Module Key
SIS om— 2 oo o s Los 1o Pin13  Module Key Pin12  Module Key
GND-2 NC-11 Pin 15 Module Key Pin 14 Module Key
9| GhD-2 No lcmu1sx04ozlc1ous.axosos Pin1? NIC Pin16 LE
N NG-1o L 1 Lie Bin19 NI Pin18 GND
131 NC-16 NC-17 S = oo Pin21 N/ Pin20 N/C
13 nes LED#2 GND GND = |, Pin23 N/C Pin22 N/C
& NC-1 NC-2 o) Pin 25 Module Key Pin 24 Module Key
191 NC3 NG-4 Pin27 Module Key Pin26  Module Key
NC-5 NC-6 X_CMC-L12-9008044 Pin 29 Module Key Pin 28 Module Key
NC-7 USB_P10P Pin31  Module Key Pin30  Module Key
Pin 33 GND Pin 32 N/C
33 NC-8 Pin 35 PERPO Pin 34 N/C
38 PCIE_TXP5_SLOT g g? SE‘S?U N“C‘?{S Pin 37 PERNO Pin 36 N/C
X 58 Poie_Txts_sLoT ki iy RV [ Pin39 GND Pin38 Clink Reset (I 3.3V)
RX gg ESIE;S?EE;S% gg 22 Egzg FSDSO\/ED>;g & K WLAN_SUSCLK 35 Pin 41 PETPO Pin 40 N/C
33 CLK_MINI_PCIE3 g 2; SggéiKPU ggg;? % C551 pwmeno Pin43 PETNO Pin42 N/C
33 CLK_MINI_PCIE3# = REFCLKNO SUSCLK(32KHz) ;
TPINGE (O CLKREQ# WLAN INC 53 gﬂ?&oo# w DIZEAFBifggg 54 \éVTL/;r\\lN;Sgﬁ‘ 3‘& Pin45 GND Pin44 N/C
§>5ﬁ PEWAKEO# W DISABLE#1 oo WLAN_PWRON 44 Pin47  REFCLKPO Pin46 N/C
3| RSV ook Pin43 REFCLKNO Pin48 NI/C
631 SNns. Hovs VRO Pin51 GND Pin50  N/C (SUSCLK (32kHz) for DSx)
oL Rovoo RaVD-10 . Rins3  GLKREQO# Pin52 PERSTO#
d e S pRE STR e,
X . ‘ in in
2 Revors vees 1 Pin30  NIC Pin3g NG — -
GND-10 ™ Pin 61 N/C Pin 60 ng
77 @ 76 555 C549 F!" gg ﬁ/"éD F!" gﬁ ﬂ’
7 = 7% lco.msx0402lc1ous.3xoso3 p:g 67 NIC P:g 66 Nlesever
1 SLOT-NGFFCARD67P_BLACK Pin 69 GND Pin 68 N/S
— [} — — — H H
oD SLOT_NGFF67 g oD GRD oD Pin 71 N/C Pin 70 N/C
- - Pin73 N/C Pin 72 3.3V
N15-0670011-L41 Pin 75 GND Pin 74 3.3V
¢ Click Pad +3VRUN
EL13 o Same Side
38 USB PIING>—2 o |2 oy
38 UsB_P1PE»—2] A |1 I _ crcs
CMC-[12-9008084 __ | [ . ... .. 20Mil - 2 R139 ! R138
: USB_P11N_R 8 [ 10KR1%0402  { 10KR1%0402 1
For two vender on 1.0 USB P11P R 7 2
*SVRUN O rviERA ONE 2 ER17,_, .0R1%0402 TP_DATA R 7
44 CAMERA ON# 3 T3VRUNG g 414 T:ﬁ?é[/g ERTG A OR1%0402 TP_CLK R g
(S ———— +3VRUNO
GND | -EC31 1} C33050ND402 a5 POM, DATA CONN gg f .
EMT 49 PDM_CLK_CONN L ecao L ecoo Ec42
- X_C10p50N0402] X_C10p50N0402 lco.mmxomz FPCEP-B-TPITCH_WHITE
EMI Max (33pF+330ohm)  _| 1 1 L L N5A-06F0320-A81
GND = GND GND GND GND
ED3 2 "‘L‘ 1 PDM_CLK_CONN EC32,; C33p50N0402 GND
GND“‘ X_ESD-SFI0402-050E 100NP "“‘p—W‘GND
BH1X8#S-1.25PITCH_WHITE
ED2 2 1 PDM_DATA CONN __EC33;, C33p50N0402
GND“‘ m X_ESD-SF10402-050E100NP I “‘GND N32-1080730-H06
ED4 2 1 USB_P11N_R 3 d
GND| m X_ESD-SFI0402-050E100NP - mS’ MICRO-STARINT'L CO.,LTD.
Close Connector itle
ED5 2 1 USB_P11P_R .
aND | X_ESD-SFI0402-050E100NP +3VRUNO-CH7_jp COU16X0402 || 6np - y‘!uln—‘enA‘um!sgameraICI|0kPadIFP -
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Battery Select/Charger

Battery Select

PL1 80L6A-30_0805 DC_IN+
Q SDC_IN+
PQ22 o
PWRCONN2 DC_IN . PL2 ) 80L6A-30 0805 . . +DC_IN 1 1
veara: |- l i ﬁ ﬁ
L e EC2 = PC50 = PCs7 PCs4 a PRAS
= PR47 €0.1u50X0402 C220p50N0402 X_C2200p50X70402 | C0.1u50X0402 = PC133 PRS0 240KR1%0402 = PC51 PC62 = PCS56 X6S
soL |2 2.2R1206 Eu1 NI C0.47u25X70805  240KR1%0402 P-AO444TAL_SOIC8 P-A044713_S0IC8 C0.01uS0X0402 | C0.1u25%50404 | C10u25X60805
4 1 D03-0444703-A68 D03-0441303-A68
SDA Width Same RGGND GND GND
MEC2 5 +3VALW PR115
MEC2  BAT_INK [} 240KR1%0402
oo |8 PCS5 PRS2
C2.2u25X71206 PQ38 178KR1%0402 PR118
BHTX6#S_BLACK P-DTA114EKA_SOT23 100KR1%0402
GND oND s o
23101
“ ACCTLY) G gPas PQ37 BATTERY Connector +VBATA
- N-2N7002_SOT23 NN-2N7002DW-7-F
PCN3
121
100KR0402 - il PC85 _p CO.1u25X50402 10
7/0[3(0 GND: [} ft VBATA+-3
— VBATA+-2
GND 8 MEC2
s VBATA+1  MEC2
AC_OKit BATT_EN# svs oTL
o 6
orgs 404455 BATCLK M (C—ERLD 100R1%0402 BATCLK M R scL
TO0KRO42 oo paroata i (PRI 100R1%0402 _BATDATA M R 5] gon
h B b 44 BAT_IN# < l 4 BAT_IN#
: : : 2
; BATCLK_M_R | 26 GPU_ACIN < | BATT EN# i PC86 BAT_SEL ek VECT
: : ' ! C0.1u25X50402 2
: BATDATA M R : : : GND-2
: ' PQ40 AC_OKit : ' — " oot
: : X_N-2N7002_50T23 APV ' PQ47 9 ! GND g
: : - - | N-2N7002_SOT23 CBATT_OFF 44 :
: PC8s PC87 : ! N BHIXT0#S-2PITCH_BLACK
' X_C10p50N0402 | X_C10pSON0402 ' '
3 Cron o 3 1 | e N32-1100480-A81
: : GND : IMR1%0402
: N o EMI || DGPU ACIN : o BATTERY IN
PD2 ES3BB-13-F
PWR_SRC >
SDC_IN+ o)
o | PD1 ES3BB-13F L
PRS4 5mR}%2512 . .
PC6Y PC70 PC68 +VBATA
PRSS PC66 c c co. o
430KR1%0402 " PWR_SRC
it
C0.1u25X5040 — . .
PC63 PC64 GND GND GND DC_IN+ D03-0441303-A68
C0.1u25X50402 C0.1u25X50402 Q
E
9|
BQ24737_AGND BQ24737_AGND 9 PR127
4T0KR1%0402
puz hl PRS7
P z 10R1%0805 u
< < )
ACDET_CHARGER 6 oot vec |22 vee crarser PCB5 | C1u26X0603 DaaszAGND o DC/AC to PWR SRC
REGN PC73 _; C1u25X0402 ‘h D 4 -
9 it |
BQ24737_AGND Q PR60 100KR1%0402 ILIM_HARGER LT P I ; —
PR58 T PC67 MW B REEAER R61 ) 5
68KR1%0402 €0.1u25X50402 105KR 190402 rean |8 S-RB751V-40_S0D323
UNC2 1y g2 DAT_SMB_INC 8 17 PRS9 1R0402 PC72_; C0.047u25X0402 Paz7
PN i P EPPFT YRR by | " ||| Sosysscne,,  LosarATStO-MZS
> - - +
7 43,4455 BATCLKM <> —\coapa s Pt scL HDRV CHOKES CH-4.7u10A40mS )
BQ24737_AGND 19 LL CHARGER 1 2 RE8 0.02R1%XTRA_ . l
PHASE il &
“ AcoKt & 51 aoox Loprv |15 DL CHARGER 4 oris J l l
B i aol4—jen 2 ‘ X_2.2R0603 zsm rest pero
PRS6 PR62
10KR1%0402 10KR1%0402
3 13 SRP Pa; pCI3 = = =
HIVALW O < cmPouT SRP N-SM3316NSQAC-TRG X_C470p50X70402 GND GND GND
4y 12 — D03-0331600-ST8
4 BAT B (—PRED X_OR1%0402 CMPIN SRN = PC74 PC76 GND
- i o C0.1u25X50402 C0.1u25X50402
<
ADP_ICC 7 PR66 O0R1%0402 +VBATA R
44 ADP_ICC << ? lout E 8024737 AGND L
H
PCT1 e
C100p50N0402 SRN PR6S O0R1%0402
BQZ473TRORR_VQFN20

BQHISTAGND s assto T Coruzsxsosoe 222S7i MICRO-STAR INT'L CO.,LTD.
134-247370C-T07 > e

8024737 ActD oD oY oD Battery Select/Charger
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System Power

PWR_SRC
o

-|||—n—I

PCY5
PWR_SRC C1u25X70805
<) 44 SUS_ON PWR_SRC
R R R R o
1 high side Mosf 1 high side Mosf
Close to high side Mosfet PRI46 oD Close to high side Mosfet
100KR0402 SUSPWROK s o ook 44
= PC106 = PC100 = PC109 = PC110 = PC108 = PC107
C10u25X0805 | CO0.1u25X50402 | C2200p50X70402 = C2200p50X70402 | C10u25X0805 | C10u25X0805
GND | PRI44_  10KR1%0402, 5y 1y
GND PQ3t” PQ30_° GND
oovoastso0sTa [ 5 £ T owsossenns MAX 9A
MAX 1 OA 03-0331600-5T8 3 PC139 U9 b = PC140 N - 03-0331600-5T8
[ C0.1u50X0603 s s z o C0.1u50X0603 2]
! PR147, , .2.2R0603 I wsa & & 5 § st k7 I PR149, 2.2R0603 )|
e +5VsUS
+3VSsUS L04-47A7620-M26  N-SMB3T6NSQAC-TRG DH2 10| o oRvHi |16__DH1 N-SM33T6NSQAC-TRG | 04-47A7620-M26
CHOKE11 CH-4.7u13A15.0mS CHOKE10 CH-4.7u13A15.0mS
+3VSUSO 1 2 L2 . oy 18 L1 1 2 o +5vSUS
PRY PCI5 TPS51225CRUKR_QFN20 e PR14 _
NE pPqaz” x_zs.zﬁnana 'x_czznn_mpsnxm PNC plo 11 15 DL GND '||_x_czznl$sux_70402 x_ﬁé&nana PQa3 +
PEC10 & PC98 4 DRVL2 DRVL1 4 = PC142 =< PEC11
C220u6.350 | C10u25X0805 C10u25X0803|  C220u6.350
h i ] 3VFB 4 14 —h|E 02
t 1 VFB2 Vo1 1 1
= 21 2 5VFB
= © w0 =
= N-SM33T7NSQAC-TRG GND ono| GPAD. 2 9 x VB! GND N-SWB3T7NSQAC-TRG
GND D03-0331700-ST8 g 8 ¥ & 8 D03-0331700-ST8
o ] o o 2J<
PR139, . 6.8KR1%0402
59 . N5 BKR1% e 132-512250C-T07 PRI, 15KR1%0402 o
PQ48
PQ29 cst RUND 4
4 RUND 3.35V PR141
10KR1%0402 PR142 —|
12 1 PR140 PR145 10KR1%0402 ) )|
{&} 1 O+3VRUN L 100KR1%0402 ¢ 93.1KR1%0402 EVRUNO
GND = N-SMB3T6NSQAC-TRG
N-SM33T6NSQAC-TRG GND D03-0331600-ST8
D03-0331600-ST8 +3VRUN FEVAS SisvAw +5VRUN
PC138 == | | PC141
C1u25%0603 | C1u25X0603 !
_t = H
LVALW = = +BVALW
PWR_SRC
PWR_SRC
PR131
100KR0402
PR138
RUN ON R 47KR1%0402
. 3> RUND  3147,48,57
of = l
[a] [a]
PQ4s PR137 PC137
ifa’_.l IN-2N7002DW-7-F 470KR1%0402 | CO0.1u25X50402
B5|o[n GND
4458 RUN_ON
PR135 = PC136
100KR0402 | C0.1u25X50402 -
272Si MICRO-STARINTL CO.,LTD.
= [Title
GND
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A B C D
+1.35VDIMM/+0.675VRUN
PWR_SRC
+1.35VDIMM & +0.675VRUN | | | | :
. . l l l l l
PC102 PC101 PC105 PC104 PC103
C2200p50X70402] GO 3 | C10u25X0805 C10u25X0805 C10u25X0805
For Sequence
4 DmMoON S R116 X_OR1%0402 l GND GND GND GND GND
3544 PM_SLP_S4# ) R117 OR1%0402
PM_SLP_S3# R118 0R1%0402 -
PR74 42.2KR1%0402
TPS51216_AGND 58KR1%0402
44 +1_35VDIMM_PWRGD  <K- a © OCP 1 5A
e o e 4
3
MAX 2A MAX 13A
GND || PCO0_;}.C1006.3¥0603 8 58 &
o =
o
PR76 ., OR0805 1 15 PR75 22R0402  PCY1_, CO.1u50X0603 N-SMA370NSKPC-TRG +1_35VDIMM
+0_675VRUN O VTTSNS VBST p———— ==} =
R 14 bH DDR D03-0437000-ST8  L04-68B7070-M26 3
PC92 VLDOIN DRVH CHOKEY CH-0.68u25A5.5mS
X 1 1 2
-[ C10u6.3X0603 3 |,;r TPS51216RUKR.QFN20 o | 13 LL DDR .
Al 4 12 § PC97 PR7Z
GND:[[[=* VTTGND VSIN O*5VSUS  GND M 70p50X70402  22R0603  Q i 1
5 11 DL DDR 4 EC22 = PC89
VTTREF 1%} DRVL 3 | c470u2550 | c10usx0805
PCO4 == - 5 1
€0.22u16X70402 21 w z g g PC93
o T
TPAD W2 B 8 3 C4.7u6.3X650603
> 0 x > o g e
o d o o < = N-SMA373NSKPC-TRG GND GND
TPS51216_AGND = GND GNDD(3-0437300-ST8 3
PR78 3 GND
10KR1%0402
PC96 =
€0.1u25X50402
PC99 = PR79
€0.01u50X0402 28.7KR1%0402
TPS51216_AGND 2
JINC7
. h +0_675VRUN +1_5VRUN +3VRUN +5VRUN X 93519
PR128 PR126 PR129 PR150 TPS51216_AGND GND
22R0805 220R0805 220R0805 220R0805 u
PWR_SRC o o o o
PQ43 G PQ41 PQ44 G PQ49
N-BSS138_SOT23 N-BSS138_SOT23 N-BSS138_SOT23 N-BSS138_SOT23
1%} 1%} 1%} 1%}
PR133
200KR0402 = = = =
GND GND GND GND
PM_S3 CNTRL
[=] 1
PR134 . LOR1%0402 G PQ45 PR130
3544 PMSLP_S3# 3 VY VN 2N7002_sOT23 1MR1%0402
1%}
-
31474855 RUND PRIGR , X OR1%0402 Jt #77Si7 MICRO-STARINT'L CO.,LTD.
= = [Title
GND GND
+1.35VDIMM/+0.675VRUN
ize Document Number ev
MS-16H5 1.2
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+1_05VRUN / +1_5VRUN P skc
+1 .OSVRU N Close to high side Mosfet

= PC61 = PC58 = PC59 = PC60 OCI 1 4/ \
D C2200p50X70402 | CO0.1u50X0603 | C10u25X0805 C10u25X0805
- . MAX 11A
PUS C C
0B change PN TPS51211DSCR b R =
GND
1 10 PR125  ,22R0402 PC135 3 CO.1u50X060
44 +1_05VRUN_PWRGD << PGOOD VBST A 35 et 3 +1_05VRUN
all T PRI2Z, . 25 5KR1%0402 ] 2 9 DH_1_05VRUN
GND ”\ | ]| TRIP DRVH CHOKE? CH-1.0u22A10mS
445658 RUN.ON ) PRIZS TRRI%0402 3. v ow kB LL_1_05VRUN ‘ s 1 2 A
4 7 B
VFB V5IN O+5VSUS
5 a 6 DL _1_05VRUN PR122 5 r L04-0107800-M26 |+
PC134 = RF = DRWVL X_2.2R0603 e ; PEC9
X_C0.1u25X50402 ° P ¢ ¢ ¢ | C470u2550
L - o o o o PO2
GND PR117 = PC53 ci1
464KR1%0402 C1u25X70603 X_C470p50X70402 = =
= . GND GND
GND = -
. GND GND .
oo 132-5121100-T07
PR119, _ 5.23KR1%0402
PR120
{ 10KR1%0402 (Adjust +1_O05VRUN=1.079V) T
GND

+1.5VRUN |
e MAX 2A

B

+3VSUS  \w>40mi
mil
pU4 o} Omils
= 5 PC82 ,; C10u25X0805 |
g VINt R m‘GND
> 9 ||
VIN2 +1_5VRUN
44 +1 5VRUN PWRGD K———— " poK W>80mils T
4
8 VouT1 . i
44,5658 RUNON Y 84 py s
VouT2
PC80 P
g 12 PR64 , . 261KR1%0402 C22u6.3X0805 | C22uB.3X0805
[a]
= PC77 _,, CA7p50N0402
A O I .

GND GND
131.G973102-G07 ii’ﬁ?lmmz J77Si MICRO-STARINT'L CO..LTD.
= [Title
GND b +1_05VRUN/+1_5VRUN
[Bize Document Number Rev
MS-16H5 1.2
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DGPU POWER FBVDDQ

F BVD DQ Close to high side Mosfe:WR i FBV(L;LE change PN

I
j OCP 30A
L EDP-Max 25

N I,
C2200p50X70402 CO 1u50X0603

*H’*“
gﬁw—il——«

GND

+3VRUN GND
0B change PN pai © E D P_ 1 7A
3 Con
PR87 3
X_10KR1%0402 |32'5121100'T07 c
PU6 1
FBVDDQ
9
1126313744 DGPU_PWRGD << R417, OR1%0402 | 1 PGOOD VBST 10 PR2 ,2.2R0402 PC5 JIF(:O.1u50X0603 N.SNTTTONSKPO.TRG L04-22B7230-M26
all PR86 _ . 33.2KR1%0402 2 9 DH_1_35VRUN . R
GND M\ TRIP DRVH D03-0437000-ST8 CHOKE1 CH-0.22u38A0.96mS
3144 FBVDDQ_ON PR&5 L20RRT}0402 3y En sw kB LL 1 35VRUN 1 2 ) ) A )
4 7 cl9 §R84
VFB VSIN O*8VSUS GND'”H X_CA70p50X70402 X 2 2R0603
PC112 = 5 a 6 DL 1 _35VRUN NG N e
Timing X_CO.22u16X70402T RF z DRV PEC1 PEC4 PC115 C113
© C470u2580 |~ CA70u2580 | C10u6.3X70805 C10u6.3X70805
TPS51211DSCR
= = = PC111 Pa3 P2 *°
GND PRS0 C1u25X70603 4 4 = = = =
464KR1%0402 JL 3 3 GND GND GND GND
= — 1 1
GND GND - r
GND GNDN-SM4373NSKPC-TRG GNDN-SMA4373NSKPC-TRG 2 PR1
D03-0437300-ST8 D03-0437300-ST8 100R1%0402 B
PR82 _ . 9.1KR1%0402 PR83 , . OR1%0402  FB_VDDQ_SENSE 29
PR81
¢ 10KR1%0402

I

[0]
Z
o

J77Si MICRO-STARINT'L CO.,LTD.
Title
DGPU POWER FBVDDQ
[Size Document Number Rev
MS-16H5 1.2
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DGPU POWER NVVDD

DGPU POWER / UP1642PQAG o

Vmin:0.6V / Vmax:1.2V

EDP-Peak 130A 10 Chasge to K5R/1206 high
EDP-MAX 69A
EDP-Con 65A 1 I
1uF*1 X7R -" ¢ I ¢ I ¢

+5VSUS
Q pu7
PR37 10KR1%0603 VCC VGA 15 22R]%0603, . PR38
pset e PC® PCd oo D03-8735000-T07
oD . X_CA.7uB.3X6S= C4.7U6.3X6S WD c
C1u25X70603 GND X K PQ1s ® |
31 PSTNWOD EN NA Yy PRI, X OR1%0402 | PC129 X C1u25X0402 9 PR105 , . 49.9KR1%0402 D03-8735000-T07 3 1 L04-2287100-M26
- - > TON l CHOKES CH-0.22u68A0.875mS
PR112_ OR1%0402 EN VGA 3 P16 4 6 NWDD_LX1_CORE 1 2
31 NWDDEN EN 2 UGATE1 VGA PR42 0R-0603 1 5 7 1%
26 GPIO06_FBVREF PSH > PRI10 ., (OR1%0402 4 UGATEY - [ Y D
' ~ ps1 1 BOOST1 VGA _PR108 2.2R0603 PC130 ,, C0.1y50X0603 4 6 9 |+ |+ |+ |+
NN o PR36, . 10KR1%040; 16 Boot i 5 7 PR156 PEC12 PEC17 PEC19 PEC20
- PGOOD HAgE |24 PHASET VGA PR114 Y g D X_2.2R0603 o C330u2s0 | casouzso | cssouzso (| cs6ouzso
9% TALERTH VGA 14 9
31 NWDD_PWRGD < ava v o PRI 10KR1%0402 — TALERT# 23 o {|PC131 22005000402 2.2R0603
VID_VGA 5 LGATET ] | GATE1 VA ‘H—| L D = = = =
VD o | PC146 | X_C2200p50X70402 GND GND GND GND
TSNS VGA 13 17 UGATE2 VGA PR35 0R-0603
26 GPIOO_NWDD_PWM VD ) PRI11 , . OR1%0402 NS UGATEZ
B BoOT2 [13BOOST2VGA_, FRO6 gecto D03-8735000-T07 0B Change to X7R/1206
2R0603 1FC0.1u50%0603 D03-8735000-T07 fe
VREF_VGA ] 19 PHASE2 VGA PQ10 PWR_SRC_NWDD
PR104 VREF PHASE2 1 9
PC121 .S PRa4 59KR1%0402  PR10Z . 1.5KR1%0402 REFIN VGA 7 20 LGATE2 VGA o)
CO.1u25X50402  } ¢ 100KRT1%0402 REFIN LGATE2 4 _‘E]? . 6 3 1
PR10g REFADJ VGA 6 10 FBRTN VGA 5 (7 | PC41 PCo PC21
REFADJ FBRTN 51
FOKR1Y040: PRI5 g 4 6 C10u25X71206 | C10u25X71206 C2200p50X70402 | C0.1uS0X0603
= = PC126 PR106 12 11 FBVGA 2.2R0603 1 5
GND GND C1u6.3X60402 39KR1%0402 x32 comp FB Y g
PRA1 Q2 UP1642PQAG_VaFNed CSD87350Q50 9
Close PL3 0KR1%0402 N8
‘GND T g COMP_VGA PC120 CSD87350a50
§ oo 132-1642P0C-U33 T P52 e .
4 lGND NWDD
= PC127 PR39 s GND K -] [¢)
C1500p50X0402 15KR1%0402 & PROY L04-22B7100-M26
® 16KR1%0402 CHOKE2 CH-0.22068A0.875mS
NWDD_LX2 CORE _ 1 /3> 2 8
= PC123
X_C10p50NO40: - - - -
= PC12 . . . .
C4700p50X70402 PR103 ,  OR1%0402 PEC13 PEC16 PEC21 PEC22
VREF VGA _PC143 ; X C1u25X0402 FBRTN VGA _ PR160 , . OR1%0402 PR159 , X OR1%0402  NVDD_GND_SENSE GPU 11 PR157 | c3souzso I casouzso ([ cseouzso (I cseouzso
ir i X_2.2R0603
PR100
= O0R1%0402 = = = =
PR109 PR106 PR107 PRAL PR3O BC127 GND g Rl RGI%E o GND ||| PE147._y X C2200p50x70402 GND GND GND GND
9% P
CONFIG R1 R2 R3 R4 R5 Cc po12a
T C33p5ONO402
N16E-GT 39K 39K 1.5K 30K 1.5K 1.5nF PRI02 , ., JOR1%0402 ( NWDD_SENSE GPU 11

IP?2Si MICRO-STARINT'L CO..LTD.
DGPU POWER NVVDD
|Size Document Number
MS-16H5 [2
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PWR_SRC
CPU Power (+VCC_CORE) f
o J~ PC23 J~ PC10 J J Cc17 lpscws J~PEc3
’5VOSUS PWR_SRC ’5V§U5 PQ7 C10u25X1206 C10u25X1206 co mzsxsmwz czzoo;usoxmwz o] XC22u2550 (| C100u3sEL
4
Aol DC 27A
PR4 PR3 PRS T GND GND GND GND GND GND
1R0402 0R1%0402 1R0402
+V95812 N -TRG +VCC_CORE
D03-0437000-ST8 L04-22B7100-M26
CHOKE3 CH0.220680.875mS
PC12 PC11
€2.2010X0603 C0.22u25X70603 PC14
C2.2010X0603
= PRI o o
ALERT#iSDA&SCLK(Y T T #18mil o & ot o 22R0603 pas pas VSUM+ PR11 3.65KR1%0402
+3VSUS 3 3 Cas0u25q.]" Ca%0u250
[ 8 £ | S| &N
7 = voop |22 PCi 7 7 ISENt PR10 10KR1%0402
: 32 PR89 PC114 C470p50X70402 = =
PR30 : & AR T >< 37| ALERT# OR1%0402 C0.22u16X70402 GND
1.91KR1%0402 | 6 VR SVD OLK O 1] SPA 18 BOOT1 " =L TRG | = N -TRG V2N
: -SviDS SeLk BOOT i = GND GND PR12 X_10KR1%0402
v 10 UGATE! GND D03-0437300-ST8 D03-0437300-ST8
35 CPU_PWROK §< 5 PGOOD UGATE1 V3N
44 EC_ALLSYSPG VR_ON
5] VR PC22 PR14 X_10KR1%0402
3 IMvP_PROCHOT# <3 VR_HOT# 20 PHASE! C0.22u16X70402 .
GND.[[C25_y CaToSONDA02 PHASET
= PC31 VIiN
X_C0.1u25X50402 21 LGATE1 VSUM- PR15 10R1%0402
R33 PC28 LGATE!
22KR1%0402 C3300p50X70402
it PWR_SRC
PC29 | C82pSON0402 7
GND“H—“ comp PR13 PC20 . . . ) ‘
O0R1%0402  C0.22u16X70402 R R
vt PC32) X C330p16N0402 PR34 X_3KR1%0402 0072 |27 BOOT2 o - -
If if C34 PC33 PC117 PEC2
P11 Coquzsis0s02 | Ciouzsiazos | Clovzsxizo C2200p50X70402, x Crmzsso | CroouseL
% 8 26 4
P30y, C PR32 910R1%0402 . UGATE? UGATE2 s
2|l = —= = = = =
PR27 27KR1%0402_FB_CPU phasEs |25 PHASE2 T GND GND GND GND GND GND
9 ]
SLOPE +VCC_CORE
PRIt . X X
PR93 GND || PR 8.06KR1%0402 24 LGATE2 22R0603 N -TRG L04-22B7100-M26
OR1%0402 LGATE2 D03-0437000-ST8 CHOKE4 CH-0.22u68A0.875mS
e~
6 VCCSENSE >>——t (N - PCH
C470p50X70402
VSUM+ PR18 3.65KR1%0402 -
= PCi18 22 PWM3 GND 4 PEC7
X_C1000p50X0402 PWM3 please help ne rename 3] o c33ouzs0
2
12 1 %
7 VSSSENSE ) . sent |2 SN ISEN2 PR17 10KR1%0402
3 3 freey I — PR8S B.8MR0603 || o = N -TRG =
g 2 — N-SMA373NSKPC-TRG GND (3. ¥ GND
> GNDD(3.0437300-ST8 D03-0437300-ST8 PR19 X tokrinoaoy VN
4 15 B
- IMON_CPU NON SuNP VSUM
] 2 PROG1_CPU_30 14
2 g PROGT ISUMN PC19 PC24 PR21 X okrissoaoy V3N
< g 28 =
£ g PROG2_CPU PROG2 g C0.22u16X7040Z
g g
8 & PROG3_CPU 29 S 6 NTC CPU Q
© PROG3 K 3 VSUM- PR22 10R1%0402 V2N
3 13 |2 & i 3 3 3 PRY
GND 8 2 |8 S 2 : a 2 2.61KR1%0402
= 3 g
ISL95812FRZT_QF| PR92 & g =
2 @ 3.83KR1%0402 g 2 <
g Iz In ~ g Q 2
s |z |3 PRE g I 3
g |12 |3 5 3 8 2 ylern
g |z & $ & ] g 10KRT0603
8 12 8 = > 3 g #h ¥ Chock
S GND g b g
132-958120C-I11 oriK row 8 3 s
= = 27.4KR1%0402 ) 470KRT3%0402 ~ 2
= = # g Mos g
GND GND GND 2
S VSUM-
GND GND
= PCl6
C0.1u50X0402
GND
PU2 I A
V_DRIVER 7 2 PWM3 PR43 PC38
Feem = PwM O0R1%0402  C0.22u16X70402 _
i 4 o 2 o | |
GND[| GND - g BOOT i PQ14 C39 § T Fee PCa2 !
8 4 :
PHASE3 prase fuoate UGATE 4 &6 uasxsoanz czzoo;:soxmw: C10u25X1206 |
5 F 6 % 2 - B
Loate " voc |-8_V-DRVER PRAD OR1%0402 60115 2 L uE & &
ISL6208BCRZ_QF| PC37_;,C2.2u10X0603| [eND GND GND GND GND +VCC_CORE
133-062081C-111 . TRG L04-22B7100-M26
D03-0437000-ST8 CHOKES CH-0.22u68A0.875mS
L~ ]
Nad
Pai2 Pa13
PRI2 4 4 vsums PR29 3.65KR1%0402 PEC8
22R0603 3 3 3300250
2|l 2 !
T 1
ISEN3 PR28 10KR1%0402
ca N -TRG N -TRG =
— D03 ¥ ¥ ¥ GND
oD 03-0437300-ST8 o D03-0437300-ST8 R4 X 10kR1%0802 VAN
PC26 PR26 X tokrissoany V2N
C0.22u16X7040Z —
I77S7  MICRO-STARINT'L CO.LTD.
V3N
VSUM- PR2S 10R1%0402 [Tite
CPU Power (ISL95812HRZ)
e | Document Number Rev
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5
40 ohm
5 EMI .
2 L1 6.5mil 40 Ohm 2 L3 5mil 40 Ohm 2 110 5mil 40 Ohm
||.GND2 || ND2_GND4 GND9_GND11
X2M_BLACK X2M_BLACK
- - PWR_SRC PWR_SRC_NWDD
) )
45 ohm ) EC43,} C0.1u25X50402 | EC54,; X_C0.1u25X50402
J8 EC44;; C0.1u25X50402 EC55,; X_C0.1u25X50402
2 L1 55mil 45 Ohm 2 L3 4mil 45 Ohm 2 L5 4mil 45 Ohm 2 L10 4mil 45 Ohm " 2 112 55mil 45 Ohm | L. —
[1:oND2 T_1j1.onp2_cNo4 T_1|onpa_cnos T_jreno9_cno11 T TJreno ¢—EC45,; C0.1u25X50402 L___ECS56); X C0.1u25X50402
X2M_BLACK X2M_BLACK X FixaM_BLACK X2M_BLACK X2M_BLACK RFI ) EC46; C0.1u25X50402 ||
EC47;, CO.1u25X50402 PWR_SRC_FBVDDQ ND
) CAT} C0.1u25X5040 3 Gl
50 ohm | ECa8, X CO.1u25X50402 |
J10 EC49, X C0.1u25X50402
2 L1 4mi 50 Ohm 2 L3 3mi_50 Ohm 'Pc 2 L5 3mi_50 Ohm 2 _L10_3mil_50_Ohm 72 L12 4mi 50 Ohm ]
i [1:oND2 i |1:6ND2_GND4 D—1—|||.GND4_GND6 i [1:GND9_aND11 i T [1GND11 ¢—EC50,,C1000p50X0402 4 | \VBATA
X Hix2m_BLACK X2M_BLACK X FiixaM_BLACK % ¥ixaM_BLACK % ¥ixaM_BLACK RFI ) EC51;C0.1u25X50402 P9
EC52;; C0.1u25X50402 E 1u25X50402
) 52} C0.1u25X5040 | €581 C0.1u25X5040
80 ohm EC53, C0.1u25X50402 EC59,; C0.1u25X50402 .
J14
80ohm+ =
+3VRUN oD RFI
EC60;; X C0.1u25X50402 NVgDD
= EC73,3 X_C0.1u25X50402
+1_35VDIMM GND 1
Q EC72,; X_C0.1u25X50402
) c C0.1u25X5040;
EC69, X C0.1u25X50402_ EC74,; X_C0.1u25X50402
i it
e
EC70;; X_C0.1u25X50402
| S | S +1_05VRUN =
X_H1X4_BLACK EC71,1X C0.1u25X50402 GND
GND2 GND2_GND4 GND4_GND6 EC75,; X_C0.1u25X50402
+3VSUS GND
Q =
+0_675VRUN GND
E 1u25X50402
) 66,1 C0.1u25X5040
35/4.5/3.5_88ohm+ EC67, X C0.1u25X50402 EC68, X C0.1u25X50402
= GND 8
GND9_GND11 +5vgus
EC61,; X C0.1u25X50402
) 6141 X C0.1u25X5040
EC62,; X C0.1u25X50402
J28 J29 J30 1 CO4 X CO.10X5040
L3 DIFF_3.5/5.5/3.5 90chm+ L5 DIFF_3.5/5.5/3.5 90chm+ L10 DIFF_3.5/55/3.5 90chm+ ) EC63,; X_C0.1u25X50402
L3 DIFF_3.5/5.5/3.5_900hm- L
EC64,; X_C0.1u25X50402
X_H1X4_BLACK X_H1X4_BLACK X_H1X4_BLACK
— = ECB5,; X_C0.1u25X50402
GND2 GND2_GND4 GND4_GND6 GND9_GND11 = |
X_H1X4_BLACK
GND2 GND2_GND4
CLAMP1 CLAMP2 CLAMP4 CLAMPS CLAMPG CLAMP7 CLAMPS CLAMPY A
[t [ (-7 [t [t [ [t (-7
3 3 3 3 3 3 3 3
2 2 2 2 2 2 2 2 —
IIZ |||.GND ||2 |||.GND ||2 |||.GND IIZ |||.GND IIZ |||.GND ||2 |||.GND ||2 |||.GND ||2 |||.GND Yo s AY 1 MICRO-STAR INT'L CO.,LTD.
1 1 1 1 1 1 1 1 e
[ [ [ [ (- [ [ [ EMI/ Impedence
ize Document Number ev
E21-5801010-RH E21-5801010-RH E21-5801010-RH E21-5801010-RH E21-5801010-RH E21-5801010-RH E21-5801010-RH E21-5801010-RH
MS-16H5 1.2
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CPU/GPU Holes

MCPU4
H_R200D150

MCPU2
H_R200D150

1

GND GND
X CPU_HOLE  X_CPU_HOLE

MGPU2 MGPU4

H_R276D169_PB H_R276D169_PB H_R276D169_PB H_R276D169_PB

©

-

©

X_CPU_HOLE X _CPU_HOLE

MCPU3 MCPU1
H_R200D150 H_R200D150

G
X_CPU_HOLE

X_CPU_HOLE

EMI

SPRING1
HS-MS-1721

-

GND

E2M-7213211-CA7
ATE_C006_106

SPRING2
HS-MS1058

GND

E2M-2142011-CA7

ATE_C006_106

SPRING3
HS-MS-1029

GND
E23-1029060-CA7
ATE_C006_106

MGPU1 MGPU3

X_CPU_HOLE X _CPU_HOLE

M2
X_H_R197D118_PT_V3
H_R197D118_PT V3

M7
X_H_R197D118_PT_V3
H_R197D118_PT V3

MYLAR1

E2P-6H22111-Y42
MYLAR

MYLAR4

E2P-6H23011-Y42
MYLAR

MYLAR2

E2P-6H24211-Y42
MYLAR

MYLARS

E2P-6H23111-Y42
MYLAR

MYLAR3

E2P-6H22711-Y42
MYLAR

MYLARG

E2P-6G13911-Y42
MYLAR

RUBBER1

E2Y-6H20712-Y40
RUBBER

RUBBER2

E2Y-6H21312-Y40
RUBBER

RUBBER3

E2Y-6H21312-Y40
RUBBER

BRACKET1

307-6H20111-C22
CPU_BRACKET

BRACKET2

307-6H20111-C22
CPU_BRACKET

BRACKET3

307-6H20211-C22
GPU_BRACKET

GASKET1

E2Y-X005511-CA7
X_GASKET

FM1 FM2 FM3 FM4 FM5 FM6 FM7 FM8
Eﬁ | I::E:j< | I::E:j< | I::E:j< | Eﬁ | @ | I:IIE:jr | I::E:j< |

X_F_PAD_X

X_F_PAD_X

X_F_PAD_X

X_F_PAD_X

X_F_PAD_X

X_F_PAD_X

X_F_PAD_X

Fan Hole

MH1

SSD Stand off

MH3 MH2

UMEL

HDMI
Lable

BIOS
Lable

UMEZ

X_F_PAD_X

H_R197D91

H_R220D146_PTB H_R220D146_PTB MH4
X_ME_ SCREW HOLE

E2B-16H2020 E2B-16H2020 NPTH157
X_NPTH157

PFO-16H5112-H73

PF0-16H5112-H73

Hannstar: PFO-16H5112-H73
TRIPOD: PFO0-16H5112-T53

HDMI ROYALTY BIOS_LABEL

Y01-RHDMI03-000 G51-LA01678-A09
For MP

msi
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16H5-A Board (Audio CONN)

AGND_A GND_A |Size DMocusmir; b&nlllbeé ra\i P
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| SPDIF1 SPDIF2 1
BTB Connector From MB FRONT OUT o Gold a Black 1 5010
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16H5-B Board (LED Board)
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16H5-C Board (Power SW Board)
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MS-16H5 DGPU POWER SEQUENCE

GPU POWER ON SEQUENCE

3.3V ALL 3.3V

0.6--1.2V  NVVDDD

1.05V ~ PEX_VDD

1.35V  FBVDD/Q

PCIE_RST# |

NOTES:

1. The ramp time for any rail must be more than 40 us and is recommended to be less than 2ms.

2. The ramp up overshoot should not exceed the silicon reliability limit voltagr.

3. A VDD33 must ramp up to 90% before NVVDD and PEX VDD in sequence can ramping up.

NVVDD must ramp up to 90% before FBVDD/Q in sequence can ramping up.
3. No signal should be applied to the GPU before the power rails are fully ramped.

4. Refer to JEDEC Memory Specification for memory related power sequencing.

J#77SF7 MICRO-STARINT'L CO.,LTD.
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MS-16H5 Power on Block Diagram
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POWER Bution
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PCH Haswell
12
12 5 RUND +1_05VRUN &
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13
+1 S5VRUN
- RUN_ON
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12a
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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.
S0 ->G3 . . :
Tc 40 ns APWROK de-assertion to VCCASW/VCCSPI rails falling.
Tf 500 ms | SLP_S3# assertion to VCCIN(CPU) rail completely off.
PLT_RST# ] i . . ] ]
: Ti 40 ns PWROK de-assertion to VCCCore (PCH) rail falling (-5% of nominal value).
H_CPU_PWRGD : l| Tn K ) ] - -
i — Tj 5 us SLP_S3# assertion to VCCCore (PCH) rails falling (-5% of nominal value).
POH GLI Output : ‘ Tk | -100 ns DRAMPWROK de-assertion to SLP_S4# assertion
SYS_PWROK —"| . .
Do To Tn 30 us PLTRST# assertion to CPUPWRGOOD de-assertion.
ECLPCH PWROK 1w | - -
P 3 Tp | 500 us Last SLP_Sx# or SLP_A# assertion to RSMRST# assertion
PM_DRAM_PWRGD —1 . .
Pl ; Tr 10 us CPUPWRGOOD de-assertion to PCH clock outputs turning off.
CPU_PWROK | _ ]
= Ts 1 us PCH Clock outputs turning OFF to SLP_S3# assertion.
+VCC_CORE \ T ] - : :
- Tu 40 ns RSMRST# assertion to VCCSUS rails falling (-5% of nominal value).
EC_ALLSYSPG I Tw| O ms | SLP_S3# assertion to PWROK de-assertion.
RUN_ON 1T
L == Tj
+1_05VRUN/+1_5VRUN ' : ' \
+3VRUN/+5VRUN : 1
+0_675VRUN
B S0 -> S3
+1_35VDIMM_PWRGD | ; I
+1_35VDIMM
_ il AN PLT_RST# _|
PM_SLP_S3# ! b H_CPU_PWRGD _} Tn
: : Tk —Tr
PM_SLP_Sa# ] T | Ta PCHCLKOutput —__ 1 \
PM_SLP_S5# : CTp SYS_PWROK —"|
3 T
RSMRST# L Tu EC_PCH_PWROK—H! Tw
SUS_ON | ‘
+3VSUS/+5VSUS \ CPU_PWROK |
SUSPWRACK | +VCC_CORE ‘ in
EC_ALLSYSPG 1
RUN_ON = Ti
Lo Tj
+1_05VRUN/+1_5VRUN P \
+3VRUN/+5VRUN
+0_67SVRUN N I72Si MICRO-STARINT'L CO.,.LTD.
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Power on Sequence

G3 ->S0

RTCVCC /.
g 101>9ms VCCRTC stable to RTCRST# de-assertion

RTCRST# S/

PWR_SRC /

+3VALW/+5VALW

PWR_SW# m
SUS_ON  (FromEC) | S3->S0

+3VSUS/+5VSUS
SUSPWROK (ToEC)
B | PM_SLP_S3# |
RSMRST# (ECtoPCH) )
105>10ms  VCCSUS stable to RSMRST# de-assertion RUN_ON I
A—— 41>5ms +1_05VRUN stable to EC_PCH_PWROK assertion
SUSPWRACK 106>200ms  RSMRSTA de-assertion to SUSPWRDNACK valid. Timing set by PCH. +5VRUN/+3VRUN
T 107>5ms  RSMRST#and SLP_SUS# de-assertion to SUSCLK stable +1_SVRUNH1_05VRUN '
SUSCLK -
EC_ALLSYSGD t14>5ms EC_ALLSYSGD assertion to EC_PCH_PWROK.
AC_PRESENT * . . " ; 7
- 108<90ms RSMRST# de-assertion to ACPRESENT valid (not floating). +VCC_CORE L Sms<t13<650ms  +VCCCORE stable fo H_CPU_PWRGD assertion.
T<16ms :
PI_PWRSTN [ — I
- CPU_PWROK . .
- —_— t2052ms  EC_PCH_PWROK assertion to H_CPU_PWRGD assertion
PM_SLP_S5# |
. . EC_PCH_PWROK N -
e 09>30us  SLP_S5# de-assertion to SLP_S4# de-assertion. - EC_PCH_PWROK assertion to PM_DRAM_PWRGD assertion.
PM_SLP_S4#
) >30us  SLP_S4# de-assertion to SLP_S3# de-assertion.
PM_SLP_S3# |
SYS_PWROK N
- 5-99ms<t15 EC_ALL_SYSGD assertion to SYS_PWROK.
DIMM_ON
- | PCH_CLK
+1_35VDIMM /
. H_CPU_PWRGD t19>1ms N
s 144>100ns  VDDQ (CPU) (-20% of nominal value) to VR_VDDQPWRGD i Clock outputs stable to H_CPU_PWRGD assertion to Processor
+1_35VDIMM_PWRGD [
l THERMTRIP#
+0_675VRUN /
vcclo_out
- 139<200us
PLTRST# de-assertio to DMI training start time.
RUN_ON [
. ) PLT_RST# (—
— 41>5ms +1_05VRUN stable to EC_PCH_PWROK assertion -
+5VRUN/+3VRUN (235500
g us
+1_5VRUN/+1_05VRUN SPI_Signals _ 4
= " EC_PCH_PWROK assertion to SPI Soft-Start Reads. | -
EC_ALLSYSGD T14>5ms  EC_ALLSYSGD assertion fo EC_PCH_PWROK. 124<100US s
! DMI Soft-Strap Reads (loads) timing.
) Training
+VCC_CORE Sms<t13<650ms  +VCCCORE stable fo H_CPU_PWRGD assertion.
CPU_PWROK | i i
= t20>2ms  EC_PCH_PWROK assertion to H_CPU_PWRGD assertion
EC_PCH_PWROK N -
- t18>0us EC_PCH_PWROK assertion to PM_DRAM_PWRGD assertion.
PM_DRAM_PWRGD
SYS_PWROK N
- 5-99ms<t15 EC_ALL_SYSGD assertion to SYS_PWROK.
PCH_CLK
H_CPU_PWRGD t19>1ms )
- Clock outputs stable to H_CPU_PWRGD assertion to Processor
THERMTRIP# N — -
PLTRST# de-assertion to DMI training start time.
vcclo_out
- 139<200us
PLT_RST# (—
SPI_Signals 23>500us ¢
EC_PCH_PWROK asserfion fo SPI Soft-Start Reads. -
(24<100US o —
DMI Soft-Strap Reads (loads) timing. — 272Si WMICRO-STAR INT'L CO.,LTD.
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1.1: 2014/7/3

01. P32 ADD R419 R418 R110
ADD Q25 Q26
ADD C709

02. P36 ADD R108 TO DGPU_PWR_EN#

03. P43 ADD R408 TO FPC15 PIN4
ADD R409 TO FPC15 PIN5
ADD R410 TO FPC15 PING
ADD R411 TO FPC15 PIN7
ADD R412 TO FPC15 PIN8
ADD R413 TO FPC15 PIN9
ADD R414 TO FPC15 PIN10
ADD R415 TO FPC15 PIN11
ADD R416 TO FPC15 PIN12

2014/7/8

01. P56 Remove JNC6

2014/7/10

01. P43 ADD C770 TO +5VSUS_KB

History

1.2: 2014/8/8

01. P25 ADD R420 TO G4 PIN AW18
ADD C729 TO G4 PIN AW18
DEL TPJNC28
DEL TPJNC27
DEL VIA_IFPAB_IOVDD
DEL VIA_IFPEF_IOVDD
DEL VIA_IFPC_IOVDD

DEL VIA_IFPD_IOVDD
. P31 ADD PR158 TO PQ25 PIN G1
ADD PC148 TO PQ25 PIN G1
ADD PQ51 TO PQ25 PIN G1
ADD R111 TO PEX_VDD_R
ADD PR98 TO DGPU_PWRGD
PC52 Footprint N_R0603_NB TO Change F_C0402

. P59 ADD R417 TO PU6 PIN1

2014/8/15

. P25 ADD C713 TO G4 PIN AW18
ADD C730 TO G4 PIN AwW18

. P47 Change D2 TO 3V_DP2_PWR
. P60 ADD PR159 TO FBRTN_VGA

2014/8/15

. P60 ADD PR160 TO FBRTN_VGA

msi
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