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Project code:

Iris-2 14
Iris-2 15
PCB P/N:

——>
-
14216

Revision: XO01

4PD031010001
4PD032010001

Iris2/Tulip/VanGogh Block Diagram

NVIDIA
VRAM(DDR3L) *8 NI15V-GM-S-A2 (14"/15") ScIE x4 Intel CPU
1GB, 2GB (Reserve 4GB) (23'\/23) 25W
18,79, 80,81 DDR3L Reserve NIGV-GM Broadwell ULT
73,74,75,76,77 28W (UMA)
DIS only 15W (DIS)
VGA Conn vea | PP/VGA Converter —— | bo11 WSP T'/I P
. 8 USB 2.0/1.1 ports
Reserve for Vostro ss REALTEK RTD2168-CGT 55 4USB 3.0 ports
Co-lay High Definition Audio
4 SATA ports
HDMI V1.4a HDMI 8 PCIE ports
54 LPCIF
ACPI4.0a
Iris2 : 14"'/15" LCD < DP
Tulip : 14'"/15"/17"" LCD
52
Touch Panel < USB2.0 x 1
Camera
L. USB2.0 x 1
Digital MIC sz| N
2CH SPEAKER HDA
(2CH 2W/40ohm) CODEC
HDA
Realtek T a4
l’u— ALC3234
29
T
MIC_IN/GND I
)
49 HP_R/L
Universal Jack
USB2(USB2.0) USB2. 0 x 1
IOBD 4
10 Board USB3(USB2.0) G520 % 1
IOBD 4
Left side
USB2.0 x 1
USBI1(USB3.0)
34, 35} USB3.0 x 1

EEEEN DDR3L
DDR3L 1333/1600MHz Channel A EEEE 1333/1600
SODIMM A
12
EEEE DDR3L
DDR3L 1333/1600MHz Channel B EEEE 1333/1600
SODIMM B
E— — 12
LAN 10/100
PCIE 1
= RealTek RTL8106E @ RJ45
Reserve RTL8111G for Gig Conn.
30
PCIE x 1 NGFF WLAN
802.11a/b/g/n
USB2.0 x 1 BT V4.0 combo 58
AC 3160
LPC BUS

U

LPC debug port
65

Thermal
NUVOTON
NCT7718W ¢

Flash ROM
SMB

I12C

SATA (Gen3) x 1

SATA(Genl) x 1

Touch PAD

Image sensor
62

HDD

ODD

Reserve g4

USB2.0 x 1

CardReader

Realtek
RTS5170

CHARGER
HPA02224RGRR-1-GP 44

INPUTS OUTPUTS

AD* DCBATOUT
BT+

SYSTEM DC/DC
TPS51225RUKR-GP 45

INPUTS OUTPUTS

3D3V_AUX_ S5
5V_AUX S5
5V_S5
3D3V_S5

DCBATOUT

CPU Core Power
ISL95813HRZ-GP 46,47

INPUTS ‘ OUTPUTS

DCBATOUT‘ VCC_CORE

DDR3L SUS
TPS51716RUKR-GP 49

INPUTS OUTPUTS

DCBATOUT| 1D35V_S3

0D675V_SO

CPU 1.05V
RT8237CZQW-2-GP 48

INPUTS | OUTPUTS

DCBATOUT‘ 1DO5V_SO

CPU 1D5V_sSO
TLV70215DBVR-GP 51

INPUTS ‘ OUTPUTS

3D3V_S5 1D5V_S0

Switches 36 83

INPUTS OUTPUTS

1D35v_s3 1D35V_s0

5v_s5 5v_s0
3p3v_s5 3D3v_s0
1D05v_s0

3D3v_s0

1D05V_VGA_SO
3D3V_VGA_SO

1p35v_s3 1D35V_VGA_SO

PCB LAYER

L1:Top
L2:vCC
L3:Signal
L4:Signal
L5:GND
L6:Signal

(RN
N—]
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1D05S_VCCST
o

For EMI Reserved XDP_TMS
XDP TDI

NN

H CPUPWRGD EC4011 || 2 SCD1U16V2KX-3GP I||,
I |

@EMI@ XDP_TDO

XDP_TRST# EC4021 || 2 SCD1U16V2KX-3GP |||. 5101-GP @
| [@EMI@ |

@
XDP_TRST# R402 2 51R2J-2-GP
XDP_TCLK _R406 2 51R2J-2-GP

1D05S_VCCST
HSW_ULT_DDR3L

- Remove TP401 for TP604 spacing.
Raot *<2ld PROC_DETECT:
62R2J-GP 5,1 H CATERR# OC_DETECT#
Q\ CATERR# J62 XDP_PRDY#

@’ HLPEC K PECI PRDY# Pras—XDP PREQH
Impedance control:50 ohm P402 PREQ# PE60 XDP_TCLK

>0
<LK
PAF¥ 4-0P-GP PROC_TCKS W% % %
>0

XDP_PRDY# <96>
XDP_PREQ# <96>
XDP_TCLK <96>
XDP_TMS <96>
XDP_TRST# <96>
XDP_TDI  <96>
XDP_TDO <96>

PROC_TMS [ Ee5—X55TRST—
H_PROCHOT# R Ki = E59 XDP TRST
OCHOT# 839 PROCHOT# PROC_TRST# PEas—XorThr—

R403 THERMAL
PROC_TD! "Fg5 XDP_TDO

PROC_TDO
DYy..... (@m C61

<36> H_THERMTRIP_ENK  {—RyfY PROCPWRGD XDP BPM[7:0]

£24,42,43,48> H_PROCHOT# <K D)

<{>> XDP_BPM[7:0] <96>

-OP- J60 XDP_BPMO

oRaJ-2-GP ' "H60 XDP_BPM1
Layout Note: Close to CPU H61 XDP_BPM2
u H62_XDP_BPM3

| K59 XDP BPM4 /]
SM_RCOMP 0 AUBO | o\ compo K59 _XDP_BPM4

M_RCOMP 1 AV H63 XDP_BPM
gM RggMP 2 Aug? SM_RCOMP1 Kgg XDP BPMg
SM_DRAMRSTE ___Avi5_| SM_RCOMP2 J61_XDP_BPM7
DDR PG CTRL ___AVei | SM DRAMRST# -

<12> DDR_PG_CTRL <X SM_PG_CNTL1

HASWELL-6-GP-U

R407 1 2 200R2F-L-GP  SM_RCOMP 0 @ 1D35V_S3

R408 1 @ 121R2F-GP SM_RCOMP_1 close to DIMM

R409 1

2 100R2F-L1-GP-USM_RCOMP_2 R410
@ 470R2J-2-GP

= @

SM DRAMRST# | R404 1 2 00402 $°/>> DDR3 DRAMRST# <12,13>
Short Pad -

Design Guideline:
SM_RCOMP keep routing length less than 500 mils.
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Main Func

CPU |

<125 M_A DQIE30] <K DreeiuROlEOl

DDR3L ball type: Non-Interleaved Type

cPUIC HSW_ILT_DORSL 30F19
) SA CLK#0 M A DIMA CLK DDR#0  <12>
ARea | SA DQ1 SA_CLK WA DIMA CLK DDRO  <12>
AKez | SA_DQG2 SA CLK#1 M_A_DIMA_CLK DDR#1  <12>
AHG1] SA DQ3 SA_CLK1 WA DIMA CLK DDR1  <12>
SA DQ4
2?2? SA_DQ5 SA_CKEO 7§MJJ\MA§KEn <12>
AKe0 | SA D6 SA CKE1 {~aygp———— ’M_A DIVA CKE1  <i2>
SA DQ7 SA_CKE2
e saas SA_CKES3
‘APea | SA DQ9 AP33
AP62 | SA DQ10 SA_CS#0 Omiigm ADIMA CS#0  <12>
Anig1 | SA D11 SACS#1 Po DM A DIMA CS#1  <12>
Aveo | $A-D1z n opro AP TP M A DIVA ODTO 1
APGT
AP0 | SA DQ14 Avaa
AP5g | SA_DQ15 SA_RASH am,ig § § VL ATASH <i2- 1@01
SADQ16 SA WeH Phtar———————— LA\ <i2> g
T A%l saar7 sacase PRI M_A GAS# <i2, TPADI4-OP-GP
N SA DQ1B
N\ o Aes | 5A DaIe SA BAO HAvas MABSO <i2>
1/ MABSI <12
R—sn e Shoes S A Nhs SiE
A Bee—Aner | sApaze S s —>  WAATS <o
AT SA DQ23 SA MAD
N A 5o S gy
\—11 A Dass—AMs4 | SA DQ25 SAMA2 [APge
A D7 KB4 | SA DQ26 SAMA3 aU3g
N A Dozs —ALS5 | SA DQ27 SA MAS Ao
N A DG25  AKs5 | SADQ28 SA_MAS —Avag
KAt ARS4 | SA DQ29 SAMAG [~AW3g
N ADQs1 —ANSa 22 gggg DDR CHANNEL A gﬁ mg AY39 5
R\ 00:—Awes | 5A Dase SAMAS APas 255
[N_MADasi — AYse | $A-DA33 SA_MATO [~Awat AT
N ADass Awse | SA.Da3¢ SA_MA1T AUZT TAATZ
NI ADasw  Avss | SA DA N W\ E—
[N\ ADasTAUss | S DA% SAMAIS [TV At
[N ADoss Avse | $A.5037 SAMAIS A2 ATS
i A Dot AYaq]| SA DA% - Jot o —<( 5> MADGSHTO <tz
Qa1 __AWS4 | SA.DQ40 SA_DQSNO [ANez QSi
N_wADam  Ayse | SADQ4! SA_DASN1 [~ Awisg Qsi2
13 Awaz | SA DQ42 SA_DQSN2 [~Amss =4
A DGsAvsa | SADQK SA_DQSN3 [~ays7 S
i A D0ss—AUS4 | SA DQ#4 SA DQSN4 [~avag aSes
46— Avsp | SA_DQ45 SA_DOSNS Al 43 St
S e
40
N\ A Dot Az | SA DQss e aso — %> MADQS[O <12
1A D050 AM4s | SA_DQ49 SA_DQSPO [~ANaT 7
A DOeT——AMas | SA DQSO SA DQSP1 [~aNsg oSz
N\—i A Dosz——Akds | SADQST SA_DQSP2 [~ANSs ace
NI A D053 Akas | SADQs2 SA_DQSP3 [“AWST o
NI A D05 Ama0 | SA DAs3 SA DQSP4 [~awss o
[\ A Doss Amaz | SA DA SA_DQSPS ["ATqp ase
e Sioasrs A e
N A D057 AKag |
SA_DQ57 .
820 a] sa bass SM_VREF_CA Ay —\SM VREF ONT__ +V_SM_VREF ONT  <g7>
Nt “Atias | SA D59 SM_VREF_DQO [Fapsy DDR_WR_VREFOT  <37>
[\ —1 2 D0sr——AKas | SA DQs0 SM_VREF DQ1 [ DDR WR VREFG2  <37>
N\ A Das2 _Awst | SA DAs!
N 63 AKs1 | SA DQ6G2
SA_DQ63

HASWELL-6-GP-U

@

CPUL__ 4030@

CL8064701552900 SR1EN DO 1.9G A31!
SA00007TA1L

CPUI__ 4005@

CL8064701478404 SR1EK D0 1.7G BGA
SA000072Q2L

13> M.B_DOE30] <K HyemEaRQl0l

Broadwell

CPUL__BDW_PQS@

O

FH8065801620003 QH15 E0 2.2G
SA000083A0L

CPU1_ 3805@

FH8065801620702 SR210 E0 1.9G FCBGA
SA000083F2L

CPUL_3205@

FH8065801882800 SR215 E0 1.5G FCBGA
SA000083H1L

CPUL__5010@

FH8065801620406 SR23Z F0 2.1G FCBGA
SA00008982L

CPUI_ 52000

FH8065801620204 SR23Y F0 2.2G FCBGA
SA00008992L

cPuID HSW_LT_DORSL 40F 1
o|
At S8 oo SB_CKit0 M B DIMB_CLK DDR#0  <13>
Av29 | SB DQ1 S8 CKo M B DIMB_CLK DDRO  <13>
AWzg | SB DQ2 SB_CK#1 M_B_DIMB_CLK DDR#1  <13>
AVa1 | SBDQ3 S8 CK1 M_B_DIMB_GLK DDRi  <13>
AU3T | S8 Da4
Avog | SB_DQ5 SB_CKEO Uiiim,s,nws,ckso <13>
AUz9 | SB_DQ6 SB CKE1 ¢ AWag——— M B_DIMBCKE! <13~
Aver | SB_DQ7 SB_CKE2
AWo7 | SB_D SB_CKE3
AY25 | SB.D
AWss | SB_DQ10 SB_CSH#0 Oiiim B_DIMB_CS#0  <13>
AVz7 | SB_DQ11 SB_GSit P —————————)M B DIMB_CS#1  <13>
s8_DQ12
AUZT] 330012 8 opTo | A2 TP M B DIMB 0DTO 1
AUZ5 | SB DA14 AM35 -
ANizg | SB_DQ15 SB RAS# Daggs M8 RASH <130
K29 ] SB_DQ16 SB_WE# DaAMag . M_BWE# <1338 n14.0p-GP
T ALzs | SB DQ17 SB CASH P— M_B_CASH <133
s8_DQ18 M
. 23 Qéﬁg SB_DQ19 SB_BAO :',(433557 M_BBSO <13>
15 D021 ANgo | SB D020 SBBAI [t MBBST <13
N— 5 5oz ARes | SB DQ21 sBBA2 MBBS2 <13»
B D23 AP2s | SB_DQ22 2> M_BA[15:0] <i3>
B D0s: ANze | SB DQ23 B MAD
\—17 5 D05 ARzs | SB DQ24 SB_MAT
\—11 5 Dozt ARes | SB DQ25 5B MA2 (AR,
11 5 Das7 AP25 | SB DQ26 SB_MA3
\—17 5 D05 Akzs | SB DG27 SB MA4
\—1 & Dazo Awizs | SB DQ28 SB_MAS [~aw:
11 5 Das0 AKzs | SB DQ29 SB_MAG [~Avac
D03 ALz | SB.DQ30 SB_MA7 avs:
[\ e Dasz Aves | SB.DA31 DDR CHANNEL 8 SB_MAS "Aljae
11 5 D035 Awa3 | SB DQ32 SB_MA9 [~AKas
D3 Avai | SB.DQ33 SB MA10 Favar T
\—17 5 D05 Awar | SB Dass SB MATT U7
K\ —1 5 Das —Aves | SB DQ35 SB MA12 [“arag
115 D037 AU23 | SB DQ36 SB MA13 [~“ARas
\—1 5 D05 Avar | SB Das7 SB MA14 [“apgg
\—11 & Daso AUzt | SB DQ3s SB_MA1S - o
B DQa0__Avig | SB_DA39 AW30 M < >> MBDQS#70] <13>
B DOiT AWT9 | SB D SB_DASNO [AVo5 11 B ¢
N— iz Avi7 ] SB_DQ41 SB DASN1 ANzg W
5 D¢ AWiY | SB_DQ42 SB DQSN2 [~AN25 1 B T
4:— AvTg | SBDQ43 SB DQSN3 AWz BT
N5 D0is AuTo | SB DA $B_DQSN4 [avis 15T
\ Gic Avi7 | SB DQ45 SB_DQSNS ANzt i
N\ —11 5 Dasr AUT7 | SB DQ46 SB_DQSNG [~ANTE
K\ & D0ss ARzt | SB_DQ47 SB_DQSN7
N1/ 6 D04 ARpz | SB DQ48 AVS0 1 K msopasyo  <e
N B 0050 AL21 | SBDX SB_DASPO |"AW26 I
DS Aizz | SB_DQAS0 SB_DQSP1 [~awizs 1
\—1 5 D0z —ANzz | SB DOs1 SB_DASP2 [~ARigs
\—1 5 Dass Apzi | SB DQs2 SB_DGSP3 [~avas i
15005 —AKai | 5B Q53 SB_DQSP4 [~awig
Ko SB DQs4 SB_DASPS [zt i
\ SB_DQSP6 [anitg I
\ SB_DQSP7
(2] ‘
HASWELL6-GP-U
e
s
CPUI__5005@
FH8065801884006 SR244 FO 2G FCBGA
SA000083E3L
CPUI__ 5500@
A
FH8065801620004 SR23W F0 2.4G FCBGA
SA000089A2L
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Main Func = CPU|

CPU1S HSW_ULT_DDRAL 19 OF 19
#514405
oFGI90 7.4 Reserved or Unused Signals
<96> CFG90] (K el
ﬁggg CFGO RSVD_TP#AV63 AV63 nggﬁﬁgg } P;gg; The following are the general types of reserved (RSVD) signals and connection
Ace3 | CFG1 RSVD_TP#AU63 guidelines:
CFG2
ﬁﬁgg GFes RSVDOS3 TP503 +  RSVD - these signals should not be connected
Vo2 | CFG4 RSVD_TP#C63 "Cep — RsvDCe2 TP604 s RSVD_TP - these signals should be routed to a test point
Ye1 | CFG5 RSVD_TP#C62 EDP_SPARE. TP605 3 iti i
Y60 SFSE RSVD#B43 * RSVD_NCTF - these signals are non-critical to function and may be left un-
FG7 connected
e 6 rovo Tower HS— o1 1o
veo | CFG9 RSVD_TP#B51
6o | CFG10 TP608
53| CFG11 RSVD_TP#L60
CFG12 RESERVED
o2 | craia RsvD#N60 [0 ]
0| CFG14 Was Intel Recommend
CFG15 Rovmives va " PROC OPI COMP3_|R606 1 2 49DOR2F-GP ||
g Aﬁgg CFG16 PROC_OPI_RCOMP AY15_PROC OPI COMP___R602 1 ", \“A @ 49D9R2F-GP .\‘
CFG18
SEals A1 Crai7 RSVD#AV62 |-AYe2¢ o
@ = CFG19 RSVD#D58 [———X
1 CFG _RCOMP. V63 CFG_RCOMP vss Eg?
R601 A5 RSVD#AS vss o - 1.Referenced "continuous" VSS plane only.
— 49D9R2F-GP £ RSVD#P20 Rgg :xm gtﬁ# 1 TP?NQ 2.Avoid routing next to clock pins or noisy
- »%—57-] RSVD#E1 RSVD#R20 ©) signals.
D1 TP620 : .
%J50 | RSVD#D1 ; 3.Trace width: 12~15mil
*f78] RSVD#J20 ;] 4 Tsolation Spacing: l2mil
4 @ 1D REF W RSVD#H18 .lsolation paclng. ml
TD_IREF 5.Max length: 500mil
R603
8K2R2F-1-GP T I 1
451100, PCH strap pin: WWW ] a e C u | u
CFG3
Signal Name Description Direction /
Buffer Type - PHYSICAL_DEBUG_ENABLED (DFX PRIVACY)
R604
Configuration Signals: The CFG signals have a default value of 1KR2J-1-GP 0 : ENABLED
1" f not terminated on the board. Refer to the appropriate CFG[3] SET DFX ENABLED BIT 1IN DEBUG INTERFACE MSR
Platform Design Guide for pull-dewn recommendations when a @
logic low is desired. o SR TN A )
« CFG[2:0]: Reserved configuration lane. A test point may be 1 B
placed on the board for these lanes. =
+ CFG[3]: MSR Privacy Bit Feature
— 1 = Debug capability is determined by 1o CFG4
CFG[19:0] 1432_Debug_Interface_MSR (CBOh) bit[0] setting an -
— 0 = 1A32_Debug_Interface_MSR (C80h) bit[0] default DISPLAY PORT PRESENCE STRAP
sefting overndden R605
+ CFG[4]: eDP enable 1KR2J-1-GP 0 : ENABLED
e CFG[4] | AN EXTERNAL DISPLAY PORT DEVICE IS CONNECTED TO THE EMBEDDED DISPLAY PORT
— 1= Disal
— 0=Enabled & T ¢ DIGABLED
+ CFG[19:5]: Reserved configuration lanes. A test point may NO PHYSICAL DISPLAY PORT ATTACHED TO EMBEDDED DISPLAY PORT
be placed on the board for these lands. =
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Main Func

CPU|

<36,46> 1D0SV_VTT_PWRGD » » >

1D05S_VCCST
[e}

R703 1 2 75R2F-2-GP

VR_SVID ALERT#

R704 1 2 130R2F-1-GP

H CPU SVIDDAT

#487822

U701

dDE-XMZA9INLA0S

3D3V_S5

1D05S_VCCST
[e}

R706

X»—— NC#1 VCC

A

10KR2Y-3-

GND Y

= @

74LVC1GO7GW -

Gl

o

EC701 l

o @EMi@

1 2

R707
100KR2F-L1-GP

SCD1U16V2KX-3GP

R709
47KR2F-GP

Need to fine tune to 1.05V.

<24,48> IMVP_PWRGD > > >

-

>>> H_VCCST_PWRGD

VCC_CORE

Place close to CPU

VCC_SENSE/ VSS_SENSE -
impedance=50 ohm

Length match<25mil R702

100R2F-L1-GP-U

o

<48> VCC_SENSE ¢ <<

1D35V_S3
o

CPU1L

HSW_ULT_DDR3L

VCC_CORE
12 OF 19 Q

%35 | RSVD#L59
*—=22- RSVDH#J58

F59

VCC_CORE 0———— 22+ vce

N58

RSVD#N58
@ RSVD#AC58

E63

TP_VCCIO OUT

2.
A59

523 | VCC_SENSE
2825 ] RsvbrAB23

VCCIO_OUT

+VCCI0A_OUT o———£201 GEI0A_oUT

D23 | RsvD#AD23
5| RSVD#AA3
RSVDHAES9

P701
R701 TPAD14-OP-GP
43R2J-GP

2H CPU_SVIDALRT#

<48> VR_SVID_ALERT# » > >

1
H CPU_SVIDAY

L62,
N63

<48> H_CPU_SVIDCLK <

H CPU SVIDDAT

L63

<48> H_CPU_SVIDDAT <K )

H VCCST PWRGD

B59

<48> H_VR_ENABLE < <<

F60

PWR DEBUG H59,

D63

<96> PWR_DEBUG » > >
S_)

105§ VecsTB705 1

alte

<96>

1D05V_S0 1D05S_VCCST

Short Pad

C701

SC22U6D3V5MX-2GP
C703
SC1U10V2KX-1GP

1 2 IMVP_PWRGD R

R713
100KR2F-L1-GP

R712
47KR2F-GP

2
SCD1U16V2KX-3GP
—2

2150R2J-L{I-GP-U
1 RS

voreo 'l

62

P61
59
61

1D05S_VCCST

U59
2 |
V59
AC22
AE22
AE23

X

659 VIDALERT#

VIDSCLK

VIDSOUT

VCCST_PWRGD
R_EN

R71G_1 2 _10KR2J-3-GP C59 | VR
v PRGNS NS e VR READY

SS
PWR_DEBUG#
VSs
RSVD_TP#P60

N5g | RSVD_TP#P61

VD_TP#N59
VD_TP#N61
VD#T59
VD#AD60
VD#AD59
VD#AA59
RSVD#AE60
RSVD#AC59
RSVD#AG58
RSVD#U59
RSVD#V59

VCCST
VCCST

VCC_CORE
o

AB57

VCCST

EC702
@EMI@

AD57
AG57
C24
C28
C32

HSW ULT POWER

C36
C40
Ca4
C48
C52
C56

HASWELL-6-GP-U

@
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Func

= CPU

<54,65> HDMI_CRT_NO
<54,55> HDMI_CRT_PO

HDMI<54 55> HDMI_CRT_N1
<54,55> HDMI_CRT_P1

<54> HDMI_DATAO#

<54> HDMI_DATAO

<54> HDMI_CLK#

<54> HDMI_CLK

CPU1A HSW_ULT_DDR3L 10F 1
4
S84 poit_TxNo EDP_TXNO |-oa2 EDP_TX0 DN <52>
S2a| DDI1_TXPO EDP_TXPO [~aq5 EDP TX0 DP <52
S25 DDIT_TXN1 EDP_TXNT |47 EDP TX1 DN <52»
DDH _TXP1 EDP_TXP1 EDP TX1 DP <52
e VCCIOA OUT
- K
Ao DDITTXP2 EDP_ XNz (g _ Design Guideline:
5e2— DDITXN3 EDP_TXP2 [~£q0 X ; ine lemath 100 mil
DDH_TXP3 o0 cop EDP_TXNS [0 % Re01 ™ ?DP—Cox?th?goro‘.lil“g ength max mLis.
c51 EDP_TXP3 [—==X 24D9R2F-L-GP race Widthich mils.
*-&25-| DDI2_TXNO AdS
%G53| DDI2_TXPO EDP_AUXN [ggg————— §§ gg EDP_AUX DN  <52>
*ea| DDIZZTXN1 EDP_AUXP [ EDP_AUX_DP  <52> @
Cag | DDI2_TXP1 D20 EDP_COMP ™
7TB50 | DDI2_TXN2 EDP. RCOMP |"343 EDP_BRIGHTNESS 7
*-aeg| DDI2_TXP2 EDP_DISP_UTIL -©
*-geg| DDI2_TXN3
»B93] ppi2 TXP3 @01
- ;) TPAD14-0P-GP
) u
| | | |
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Main Func CPU

CPU1P HSW_ULT_DDR3L 16 OF 19
H17

Vss
Vss VSS (o
VSS VSS Mz
VSS vss Fs
VSS vss Fg3
VSS VSS ¢
VSS VSS g3
VSS VSS 15
VSS VSS 15
VSS VSS 19
VSS VSS [1g
VSS VSS 3o
VSS VSS [Teg
VSS VSS |7
VSS Vss |7
VSS VSS [z
VSS VSS NTp
VSS VSS g
VSS VSS [peg
VSS VSS [pag
VSS VSS FrTo
VSS VSS FRzn
VSS VSS [ gg
VSS VSS [
VSS VSS |55
VSS VSS Mg
VSS VSS Fpn
VSS

VSS
VSS

WWWwW

VSS
VSS
VSS
VSS VSS
VSS
VSS
VSS VSS
VSS VSS

Vss VsS
VSS VSS_SENSE VSS SENSE % %% VSS_SENSE <48>
Vss

HASWELL-6-GP-U

R901

1. Place close to CPU
2. VCC_SENSE/ VSS_SENSE
impedance=50 ohm
3. Length match<25mil

@

®

100R2F-L1-GP-U
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Main Func

1D35V_S3
o

As close to CPU as possible

0%06
SC10U10V5KX-2GP

SC202U6D3V2MX-GP| SC10Y6D3V3MX-GP
SCZI:-‘ZUGDSVZMX-GP SC10U6D3V3MX-GP
SC202U6D3V2MX-GP| SC10Y6D3V3MX-GP
SC2D2U6D3V2MX-GP SC10U10V5KX-2GP

www.aitech1.ru
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Main Func

CPU|

1.838A

41mA

MAX: 1.92A
42mA

1D05V_HSIO +V1.05DX_MODPHY_PCH

+V1.056S_AUSB3PLL

1D05V_HSIO

+V1.055_ASATASPLL °

Oq ™ O,
3% 2% Short Pad Short Pad oa | @a Na
S)o 3o Q o} 26 2o
@2 V¥ ol@ 7Y Qo o o 29B¥ZS =
g g 85 § § &2 7Y @§§ 3
&= 8 o o g g 2 2
27 2 g 2 2 2= 2 2
15} 15} a_L 35 S = 5= 5 = 5
@ @ 5= 3 = 3 o] 2 2
5 e e @ 3 3
CAP need close to pin K9 L10 CAP need close to pin B1® 3 3 CAP need close to pin Bll B
57mA 62mA
1D05V_S0 +V1.05S_APLLOPI DO5V_S0 +V1.05S_AXCK_DCB
3D3V_S5_PCH +V3.3A_PSUS @
IND-2D2UH;
1102 2 0 0603 1% +V1.05S APLLOPI c
O, o
Short Pad :L 2| oo N & EE ) &
29BY =g g % "Ly g
o[ @ T o[@F X 3 g g g g
g g g 3 2 2 3
L 2L 3 ] 3 5= 3 5
= 5= 5 5 e 5 2 2
5 e e 3 @ 3 3
e 3 3
CAP need close to pin AA21 Jls8
31mA 58 n . imA
1D05V_S0 +1.05M_ASW  11D05V_S0 +V1.05S_CORE_PCH
1D05V_SO  IND-2D2UH196-GP +V1.05S_AXCK_LCPLL RTC_AUX_S5
Litos
wqy Qo Qa a a o
o 78292 29 Q@ 54 @
g %5 Blesle @3 -
3 g B o ol < o] B
g 2 s g g 2 = = g
2 e 2 = = = 2 - - - S
£ -3 27 27 27 = 3 o] o] 2
=3 = O O O = o o O
° o @ 2] 2] Q 12
5 12} 2]
€«
CAP need close to pin A20 CAP need close to pin AE9 | CAP need close to pin AES8 Jl1 CAP need close to pin AG10
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Main Func = DIMM1|

onn
rmny ote
SAO DIMO = 0, SA1_DIMO = 0
X01_0808 | w2 B ad SO-DIMMA SPD Address is 0xA0
o - SO-DIMMA TS Address is 0x30 |
FRITyTES — - . ce
0 w8 8
B i) | 3
w2 5 | 3 i
1 se p2 g |
At wes P = |
% oxes %
8 |
e osns e onn oz <&
e & e
2 5 Atoae oK OMACKED  <5>
I € St =
I ons cux oor <5 e
- Ald DIMA_CLK_DDR#0 <85> v.£
s
<> MABS2 D) Al6BAZ DIMA_CLK_DDR1 <55 . N N
e PPy OMA G oo T 5 8
e §§ Toe) 3% ) sT 2] 28 J§ ¢
LRGBS L= roes ; A8 8 & -8 48 3
\—zen B 2 Sl iiras
= 5 88 HFR 1 =R I p | >
oo T 55 = 4
wame_ca owmin R—trapar 0 8 ° K g
Place these caps e 008 4
close to VREE_CA — 00 .
N— o3 weOATA <1185 6206 H
R o gl H
R—iies 009 Vs 3
et 831 events 12 = — . 3
N——— 0312 vonseo (22 I EEEEE
I\ A DQ24 L 8%
R—rie oot 10150 o by cwem= . —=5¥ =5
R—ases oare s Far——SA B Ten " Tan, TJo
R—iratoir oats A g ¢ 2 2
R—res oo nen Hi | 8
I\ 1A DQs7 oate NC#2 105 1035V_S3
— Dals  nowmeer 2% ¢ 13
R—uraooi oazo oo HE-]
R—rsoe o ! g B
tos 002 voD2 g 8
N D0z V003
Place these caps i 002¢ vons :
close to VREF. Do N ez M Place these Caps near DIMML.
e oo oA ——— 007 vBe?
Hiner g s 00z VoD
\———— Daze Voo 25
———m 0G0 Voo 12T
N 0ot D11 102
—— 0a32 Vo FI
N D0 Vobis [
- - - N 033t Vobrs 12
= oo Y ga T ows R—reooe oass Vooe v
Jo, it Jen R—rao: o0 voore (55
= § H § R—uz s
H R \— i
H g3 R—i e
wersvso 8 LI R—rt Vs
vso § g 3 e
R— V8§
N e
N &
ENFEER R—= I o0
&% - 8% & R—t I 3
3% ped3 L83 — e
(@t Ja: Je: B - es
Jet Yot Joi Place these caps Ty b —
ER T close to VITl and  N—ih e .2
8| 8|28 viTa. R—=r e s 5
R v
N &
Toasy sa
— Ve -
N— I N
i 188 aizne i
B ve Seosizce 48 0w 0T s 5 ssosmorce 4 own ooto
R—it = ni20r 1 o cepsrorce s o cor:
R—rax & L
S " aneng I wo o B
R—i= vse Syt cran 5 oo w1t pa craL i
h— e > BORPACTRL g gMg iz e 555
= V8§ e
<5> M_ADOS[70] )y vss s 402_1%
« R—i vss Q1201 must use Vth=1V. A 240402 1 > > DORVITPGCTAL <t
h— e -
N— i o
N e
— e
h—— e
N— e
—— e
. e
s 1 o oo
M A DA ODT1 vss
Biia-gor Ve
e
R Ca own b
NVaEr 55 v e
e
ALl VREF traces shouldiys, DDRs DRAMRSTH >> vss
have width-20mil; e
spacing=20 mil | [ ves
ci217 vss
oY @

close to dinm

WLB.OMBODTO  <1>

WLB.OMBODTI <135
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Main Func = DIMM2|

M_VREF_CA_DIMMB
Place these caps
close to VREF_CA

C1308 C1306
W
:

g
g
H
H
H
8
8

C1309

i@h

SCDIU16V2KX-3GP
SCD1U16V2KX-3GH

M_VREF_DQ_DIMMB
Place these caps
close to VREF_DQ

SC2D2U10V3KX-1GP
SCDIU16V2KX-3GH

0D675V_S0

1 o a o
2% 2% 82
0§ ué 0§
@RS @S o@D Place these caps
2 2 2 close to VITL and
2 a 2 VIT2.

All VREF traces should
have width=20mil;
spacing=20 mil

<12.4>

X01_0808
DM )
<5 MBAMSO K 1
2 A0 NP1 ﬁﬁ;
A NP2 3D3V_s0
A2 110
A3 RAS# D13 M.B RASH <S>
Ad L —— MBWE# <5>
A5 casgp—— MB CAS# <5> -
AB 114 R1302
A7 Lo e s E—— M_B DIMB CS#0  <5>
5 "8 csts P21 §§§ M B DIMB CS#1  <5> 10KR2.-3-GP
I A9
i ::? 197 Aoe CKEO 7§ ééé M_B DIMB_CKEO ~ <5> o @
Al 11 CKE1 M B DIMB CKE1  <5>
5 AIs o | A12 ko1 — M_B_DIMB_CLK DDRO <55 SAL DMB
2 Ata ckorp B M B DIMB_CLK DDR#0 <>
A15
5 MBBS2 DD A16/BA2 ki 4122 M_B_DIMB_CLK DDR1  <5> SAQ_ DIMB
o 109 oK1t M B DIMB_CLK DDR#1 <>
<5> M_B_BSO iii—mat BAO 1 @
<5 M B BST " Bar MO
T T RS — o s o1 22 £ o_0u02.1%4 Note:
o] 7 poe DV2 5 A1l | SO-DIMMB SPD Address is 0xA4
i 7 pa2 DM4 |jo5 «| Short Pad SO-DIMMB TS Address is 0x34
aiz DQ3 DMS (170
5 DQ4 DM6 (787
i DQ5 DM7
Q15 Das 200 .
Q28 DQ7 SDA {502 §§§ PCH_SMBDATA  <12,18,55,62,96>
25 pas scL PCH SMBOLK  <12,13,55,62.96>
1 303V S0
o Q10 evenTs % o
25 Qi 199
o Q12 VDDSPD
31 Q14 SAO 501 SAT DMB D ciat1
40 oo SAt | @BSCDIUTEV2KX-3GP
7
o o wort [ T e
42 pais NC#2 35 %X 1D35V_S3
Gis DQ19 NCHTEST [—-X
Q20
9
112
117
118
123
124
1D35V_S3
| a a a
g & &
ST s i1 1§ @
B ] - B e 2] 6 o 9o
&3 25T 29
3 22 @23 @ @ @@
59 S5 (-5 I Y o
2 3 88 E ]
1 % X X
K § K
£} g g g
S5 s
a a a
3 3 3
o @ 3 &
29
b3
58
@3
<S> M_BDOSHTO] (K e a 5
3
127 3
Dasz# vss 2
y 1
o ——cse Vs [t
Qs#a 152 DAs4# VSS 738
Qs 169] DASS# VSS 39
e
145
<55 M_B_DQS[70) D
G ast 121 ogo Ves 50 Place these Caps near SO-DIMMB.
53 29 151
55 47| Dast VSS 155
st Das2 VSS |38
QS0 737 | DAS3 VSS [t
5: 154 | DAS4 VSS ez
oSz 171 DAss VSS 67
as6 188 | DAS6 VSS [Tie8
Das? VSS (72
116 VSS 73
<12>  M_B_DIMB_ODTO ii;—‘zot opTo VSS 78
<i2> M_B_DIMB_ODT1 —————— 4 oom VSS (79
vss
M_VREF_CA_DIMMB 128 | vRer cA ves ‘g‘;
M_VREF_DQ_DIMMB VREF_DQ VSS [gg
VSS (g0
DDR3_DRAMRST# > > > RESET# VSS o5
VSS g8
Vvss
- 0D675V_S0 o—ﬁ Vit vss 2%
D C1301 VTT2 vss
@PSCDIU16V2KX3GP
N &
DDR3-204P-259-GP
- CoNNe
close to dimm
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Main Func

PCH|

PCH strap pin:

Port B Detected

Low = Disable Port B (default)

DDPB_CTRLDATA High = Enable Port B

Low = Disable Port C (default)

DDPC_CTRLDATA High = Enable Port C

The internal pull-down is disabled after PLTRST# deasserts

3D3V_S0
CPU1I HSW_ULT_DDR3L 90F 1 RE1 RE2
2.2K_0402_5% 2.2K_0402_5%
alfe HDMI
<52> L_BKLT_CTRL ig EDP_BKLCTL DDPB_CTRLCLK g §g§ PCH_HDMI_CLK ~ <54>
<24> L _BKLT_EN C6 EDP_BKLEN  ¢pp siDEBAND DDPB_CTRLDATA D PCH_HDMI_DATA  <54>
, <52> EDP_VDD_EN EDP_VDDEN DDPC_CTRLCLK¢37¢
10K_0402_5% DDPC_CTRLDATA *D%
RE3 1 2 ___DGPU HOLD RST# 8 E Note:
DGPU PWR EN U If layout is on constraint, please reserve TP for DDPC_CTRLCLK.
. <20> PIRQA# < — 79 PIRQA#/GPIO77
10K_0402_5% <18> PIRQBY é — Pid| piRaB#GPIOTS DDPB_AUXN |52 < << PCH.DPBAUXN <85> pm
2 DGPU PWROK <20> PIRQCH PIRQD# Nz PIRQC#/GPIO79 DISPLAY DDPC_AUXN [-ge—<
xw 56 | PIRQD#/GPIO80 DDPB_AUXP < << PCH_DPB_AUXP <55>
c 100KR2J-1-GP TP1501 5 1 _PCI PNER AD4 ] o A6
TPAD14-OP-GP P PCIE DDPC_AUXP =
1 <19,20> MCP_GPIOS5 > % —MCP_GPIOS5 Y71 Grioss
= <8283> DGPU_PWR_EN é é é 5 GPios2 cs
<73> DGPU_HOLD_RST# R5 | GPIO54 DDPB_HPD [Ag { << HDMI_CRT_DET  <54,55>
D3V <24,82,83> DGPU_PWROK > > > GPIO51 DDPC_HPD |Fpg—X
3D3V_S0 1 _CPU ID L. D6
o GPIO53 EDP_HPD [———— < {  EDP_HPD  <52>
y 1 RS, 2 DGPU HOLD RST# -
v %&_0402_5% EC1501 EC150 @
o
1 RA5)7 2 DGPU PWR EN S“leEMI@ EMI@
0402_5% % AASWELLB'GP-U
&
3
3D3V_S0 -
[
RN1505 ™ ™ GPI038 GPI037
1 8 KB DET# > KB_DET# <20,62>
2 Z DBC EN DBC_EN <2052 . .
3 6 CLK_PCIE_LAN_REQ4#  <18,30> BIOS VRAM Size Strap pin | PROJECT_ID2 | PROJECT_IDI
4 5 PIRQD#
Iris2 0 0
SRN10KJ-6-GP
3D3V_S0 3D3V_S0 3D3V_S0 0 1
g o 3 Van Gogh
8 Tulip 1 0
L@ VG@ BDW@
R1513 R1510 R1512
10KR2J-3-GP 10KR2J-3-GP 10KR2J-3-GP
Tulip Van Gogh BDW
N
PROJECT ID2 >>> PROJECT D2 <20> PROJECT ID1 >>> PROJECT D1  <19> CPU ID
VG@ L@ HSW@ P
R1514 R1511 R1515 CPU detect pin
10KR2J-3-GP 10KR2J-3-GP 10KR2J-3-GP
Iris2 / Van Gogh Iris2 / Tulip HSW

\"7‘;2@

\“;’72@

\“;’72@
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5
CPU1K HSW_ULT_DDR3L 11 OF 19 USB 2.0 Table
Pair | Device
<73> GPU_RXN_C_dGPU_TXNO ;; E}g PERNS_LO USB2NO ﬁu‘; é ;; USB_PNO  <34>
<73> CPU_RXP_C_dGPU_TXPO SCDTUTEVEKYIGP ; PERP5_L0 USB2P0 USB_PPO  <34> 0 USB3.0 portl
C16061 || 2 DIS@ dGPU RXN CPU TXNO C23 AR7
P Ay ééé Cleos1 |[ 2 Dlsg dGPU_RXP CPU TXPO_C22 | PETNS.LO usB2Nt [aT7 ég; DanPh e
AT SCD1U16V2KX-3GP ! - 1 USB2.0 Port2 (Debug Port/IOBD)
<73> GPU_RXN_C_dGPU_TXN1 ;; Eg PERNS L1 USB2N2 ﬁfjg é ;; USB_PN2  <34>
e s c16081 || 2 g?sD‘UL%’gSX&GNPCPU TXN1 B23 e v AR10 USB_PN3 1 e e 2 USB2.0 Port3 (IOBD)
B il Sy S ééé C16071 |[ 2 DIS@ dGPU RXP CPU TXP1 A23 | PETNS L1 USB2N3 ["AT10 USB_PP3 T TP1601 TPAD14-OP-GP
<73> _RXP_C_CPU_TXP1 SCD U16VaKX 5GP PETP5_L1 USB2P3 ©) TP1602 TPAD14-OP-GP 3 X
<73> CPU_RXN_C_dGPU_TXN2 ;; g}g PERNS L2 GPU USB2N4 ﬁ’l‘_’:‘; Wy Use e <2
<73> CPU_RXP_C_dGPU_TXP2 SCDTUTEVEKYIGP PERP5_L2 USB2P4 4SS USB PP4 <525 4 RA
C16101 || 2 DIS@ dGPU RXN CPU TXN2 B21 AM13 CAME
P i ééé C16091_|[ 2 DIS@ dGPU RXP_CPU TxP2 Ca1 | PETNS L2 USB2NS5 [~aNT3 ég; USB_PN5  <58>
<7e RXP_G_CPU_TXP2 SCDIUT6VZKX-3GP PETP5_L2 USB2PS USB_PPS  <58» 5 WLAN
<73> CPU_RXN_C_dGPU_TXN3 ;; PERNS L3 USB2NG 23‘1‘1 é ;; USB_PN6  <52>
<73> CPU_RXP_C_dGPU_TXP3 SCD1U16V2KX-3GP PERP5_L3 USB2P6 USB_PP6  <52> 6 Touch Panel
C16121 || 2 DIS@ dGPU RXN CPU TXN3 B22 AR13
P e A ééé Ciei11 | [ 2 DIS@ dGPU RXP GPU TXP3 A2i | PETNS.L3 USB2N7 [api3 ég; e
AT SCD1U16V2KX-3GP 8 - 7 Card Reader
<58>  PCIE_PRX_WLANTX_N3 ;; (EH PERN3 G20
<58>  PCIE_PRX_WLANTX_P3 SCDTUT6VAKX3GP PERP3 USB3RN1 [~F50 ééé USB3_PRX_CTX_NO <34>
58> PCIE_PTX WLANRX N3 G C16011 || 2  PCIE PTX WLANRX N3 C29 WLAN USB3RP1 USB3_PRX_CTX_P0  <34>
- PTX Y P C16021 |[ 2 PCIE PTX WLANRX P53 B30 | PETN3 PCIE uss c33
<58> PCIE_PTX_WLANRX_P3 C SB3TN1 USB3_PTX_CRX_NO  <34>
[~ SCD1UT6V2KX-3GP PETP3 u B34
F13 USB3TP1 USB3_PTX_CRX_P0  <34>
<30> PCIE_PRX_LANTX N4 ;; 13| PERN4 E18
<30> PCIE_PRX_LANTX_P4 SCDTUTEVEKYIGP PERP4 1A UngRgg FEfex
<30> PCIE_PTX LANRX N4 G C16031 || 2  PCIE PTX LANRX N4 B29 USB3RP2 X
< Ty Pt 16041 || 2 PCIE PTX LANRX P4 A29 | PETN4 B33
<30> PCIE_PTX_LANRX P4 C c ——schivisvorkagr PETP4 USB3TN2 a3z X
17 USB3TP2 [~
%F177| PERN1/USB3RN3
%=~ PERP1/USB3RP3 c
c30
XGa1| PETN1/USB3TNS . . .
C31 AJ10 __ USB _COMP 1 3 1. USB_COMP using 50 ohm single-ended impedance
%= PETP1/USB3TP3 USBRBIASH Paiy R1602 2. Isolation Spacing :15mil
F15 USBRBIAS |~AN7 22D6R2F-L1-GP = :
%575 PERN2/USB3RN4 RSVD#AN10 ﬁ B 3. Total trace length<500mil
%2 PERP2/USB3RP4 RSVD#AM10
B3 peTn/usBaTNS
%= PETP2/USB3TP4 AL3  USB OCH0 1
OCO/GPI040# PAT- USB OC#2 3 ééé USB_OC#0_1  <18,35>
OC1/GPIO41# PRHZ—USE O 5 53 LLJJSSBB,%%#ZJS <<
V1.05S_AUSB3PLL OC2/GPIO42# 4 — <20
* ~ 3KFI§{12?=%P % RSVD#E15 OCaiGPio4a# PAYS USE BCH
1 PCIE_RCOMP *A27"| RSVD#ET3
B57| PCIE_RCOMP [
PCIE_IREF
303V IS5 PCl
[ RN1 [ ]
UsB OCi#2 3 8 1
HASWELL-6-GP-U USB_OCi#6 7 7 2
<18> MCP_GPIO73 ;g g i
1. PCIE_RCOMP/ PCIE_IREF trace width=12~15mi% <17> PM_SUSWARN# R @
2. Isolation Spacing: 12mil
3. Total trace length<500mil SRN10KJ-6-GP
#515621
% B
PCIE Table Table 1-3. Broadwell U PCH-LP SKUs—Flexible I/0 Map
Port Device Share BUS High Speed I/0 Ports
SKU
1 N/A USB3.0_3 Port Port Port Port Port Port Port Port Port Port Port Port Port Port
1 2 3 4 5 6 ¥ i 8 9 10 11 12 13 14
2 N/a USB3.0_4 Premium PCIc* | PCle* | PCIe* | PCIe* | PCle* | PCIe*
Port 3 | Port 4 | Port 5 | Port 5 | Port5 | Port5 M 3
3 WLAN Lane | Lane | Lane | Lane 5 I 1
0 1 2 ERn —— -
s=p | 55D PCIe* | PCIe* | PCIe* | PCIe* |
4 LAN Port6 | Porté | Port6 | Porté
coull [coollcoul ICeuil (REtE [e-ane oy i
5(LO~L3) GPU 0 1 Z 3
55D 55D
6(L3) HDD SATAO Base uﬂa UsSB USB | USB | PCIe* | PCle* | PCle* | PCle* | PCle* | PCle* | PCle* | PCle*
0. ' Port 3 | Port 4 | Port 5 | Port 5 | Port5 | Port5 | Port6 | Port6
6(L2) oDD SATA1 Lane | Lane Lane | Lane | Lane Lane
0 1 2 3 0 it
PCIe* | PCIe® s5D | SSD SsD | ssSD
6 (LO~L1) N/A Port1 | Port 2
85D S5D GPU | GPU GPU | GPU
A
Security Classification Compal Secret Data Compal Electronics, Inc.
ssued Date 2015/01/20 [ Deciphered Date 201512731 Tite
THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENT! 5 ] PgHbe(PCIE/USB)
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D | 9128 | Document Number
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS l 4 _B483P
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC. Dale = Januar 1307
. 1Ué
5 | 4 | 3 T P T 1




5
b RE5 2 1_10K 0402 5% _PM RSMAST# Fae
RE6_ 2 1 10K 0402 5% PM_PCH PWROK PCH strap pin:
@ On Die DSW VR Enable R1720  RTC_AUX S5
R1717 2 1_10KR2J-3-GP___SYS PWROK 330KR2J-L1-GP
DSWODVREN 1 2
Low = Disable
— DSWVRMEN High = Enable (default) 1
) R1721
This signal has no integrated pull-up/pull-down. 330KR2J-L1-GP
3D3V_S0
R1701
10KR2J-3-GP
CPU1H HSW_ULT_DDR3L 8OF 1
~ SYSTEM POWER MANAGEMENT R1705: DY for OBFF disable
— oo | NI BHBORE | [on i
96> XDP DBRESETY > > SYS PWROK __AG2"| SYS RESET# DPWROK FAJ5 — PCH WAKE# ___R17051 2 O0R2J-2-GP
<24,96> SYS_PWROK BN PCH PWROK _Avs | SYS_PWROK WAKE# =2 — =T - AAN—S—mee3l (( PCIE_WAKE#  <24,30>
<24,2636> PCH_PWROK Sh T MPWROR AB5 | PCH PWROK @
0 APWROK P
. ECLPLTRSTE AGTH by TRsTe CLKRUN#/GPIO2 b CLKRUNY 17091 % { CPM_CLKRUN# EC  <24>
SUS_STAT#GPIOB! PAEe U5 0k pai—®© TP1780 OR2J2.G
SUSCLK/GPIO62{—APe—py1 SLP S50 T ® PS> > sus ok <24
SLP_S5#/GPIO63 === ———({firp1703
PM RSMRST# _ AWE bo oo,
<16> PM_SUSWARN# R £ K 2 E‘Jfgg#,ﬁy“ = ’;{3 SUSWARN#/SUSPWRDNACK#/GPIO30 A6 PM SLP Sa# (]
<2496> PM_PWRBTN# M P Re otd PwRBTNH SLP_Sa# PRIs—oM-StE S PM_SLP_S4# <24,47>
<2476> AC_PRESENT A PRES] ANa_| ACPRESENT/GPIOST SLP_S3# PAlF—peorE oot PM_SLP S3# <24,36,45,46,47>
<20> BATLOW# <KX PCH SLP 507 AF3J] BATLOW#/GPIO72 SLP A% Daps—pusip sust —© Tpi70s
TP1706 PCH SLP WLANZ AMs]| SLP_S0# SLP_SUS# DA77 M SLP LAN# 1 > > > PM.SLP SUS# <2438~
AC PRESENT TP1708 =q| SLP_WLAN#/GPIO29 SLP_LAN# ’@Tpnm
EC1707
@EMI@
& <24,30,36,52,58,65,7396> PLT_RST# ¢ < <
B
o3
£= R1715 ™
s 100KR2J-1-GP
5 @
2 R1708
ooy ] PM_SUSWARN# R 1 2 PM_SUSACK# R
aD3Y 85 ORY26P NoDS3e < < {KBC_DPWROK <24>
210K 0402 6% _MCP_GPIO12
210K 0405 5% —AC PRESENT < < < MCP.GPIOT2 <20~ DS3@
RE9 10,0402 %6 PM SUSACK# R KR2F-L1-GP
<24> PM_SUSACK# » > > 100
. So4s PM SUSWARN# ¢ { { —RE10 T R 5, _PM _SUSWARN# R DS3@
1 2 PCH WAKE# =
GRS
(CRB#514469) 3D3V_AUX_S5 R1727
3D3V_S5_PCH 100KR2J-1-GP 3D3V_S0
1 2 R1714
N MiSbsz@ 8K2R2F-1-GP
1 2 PM SUS STAT# PM_CLKRUN# 1 2
R1724 10KR2J-3-GP R1726
@ 10KR2J-3-GP
SUS CLK PCH
_ 1KR2J-1-GP
Q1701 Ri7os (i
XDP_DBRESET# 4[] s PM _RSMRST# 1
Rk IPI —«qg—( { < RSMRST# KBC <24> £c1701
PLT RST# 3V 5V POK#5 2 3V 5V _POK C 1 SCADTRSOV2EN.GP
PCH_PWROK 5] ‘/\/N()—Dsa@ << BV5V_POK <44> Capres
BC_DPWROK 6 | Ji4 1
= =
2N7002KDW-GP
@EMI@ | @EMI@ | @EMI@ | @EMI@ | @EMI@
EC1706=— EC1702=—=EC1703=—EC1704=—EC170
o o o o o
S S S S S £
% % % % % 2nd = 84.2N702.E3F =
A -
§ § § § § 3rd = 75.00601.07C
3 3 3 3 3 4th = 84.DMN66.03F
[ N — [ N — o o o
2= f= f= f= E=
o o o o o
2] 2] 2] 2] 2] - — N ~
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5
0.0402.1%  R1810 G1go1
XTAL24_IN 1 2 XTAL24 IN_R 2 |1
Short Pad L
909y 50 “‘T SC15P50V2UN-21GP
RN1801 -
g L"ICRE‘S’P'WG ;;; MCP_GPIO76  <20> . I — ;jl'i?jﬂMHZB GP
y 81
6 CLK PCIE REQ# PIRQEH - <15> R1802
. 1MR2J-1-Gi !
HSW_ULT_DDRAL
CPUTE UL 6OF 1 o <
~ c1802
XTAL24 OUT 2 |11
T
43 A25 XTAL24 IN
%242} cLkouT PCIE NO XTAL24_IN{ B33 XTAC24 OUT SC15P50V2UN-21GP
LK PCIE REQ# %a—} CLKOUT PCIE_PO XTAL24_OUT +V1.055_AXCK_LCPLL
PCIECLKRQO#/GPIO18 K21
a1 RSVD#K21 [y
a4t CLKOUT_PCIE_N1 D#M21 ["G36 X XCLK BIASREF. 1 2 -
LK POIE REQH >-~75} CLKOUT_PCIE_P1 DIFFCLK_BIASREF < c S B1803 RITGP
PCIECLKRQ1#/GPIO19 TESTLOW Cas |35 MOP TESTLOW! RE12 1 2 10K 0402 5% It
cat cLock - C34_MCP_TESTLOW2 RET1 1 2 10K 0402 5%
e IR o S SOV FOE P WLAN sows TesTiow e ST g IR
<20,58> CLK_PCIE_WLAN_REQ3# > 3 PCIECLKRQ24/GPIO20 TESTLOW_AL8 2
CLK PCI LPC R R1813 1 2 ORGP %%\ GlK DPVGA <555
B38 J AN15__CLK PCI LPC R R1804 1
S cdrrem (48 Erpououregens oo gekouUT LPo 04 AP PO ko —Risos SHepSEe o °
15,30> CLK_PCIE_LAN_REQ4 CLK PCIE LAN REQ4# N1 {RQ3HIC -
<15,30> LD D PCIECLKRQ3#/GPIO21 835
A CLKOUT ITPXDP# P azs PCIE_CLK XDP_N  <96>
<;§> gti Eg:g ggﬁ” ééé B35 CLKOUT_PCIE_N4 GPU CLKOUT_[TPXDP_P PCIE_CLK_XDP_P  <96>
<73> CLKOUT PCIE_P4
PE! LKRE U5, P o
<20,73> PEG_CLKREQ# 3 - PCIECLKRQ4#/GPI022 me
B37 T a8
> A57 CLKOUT_PCIE_NS - &3
CLK_PCIE_REQ# * T2 CLKOUT PCIE_PS -—="8
PCIECLKRQ5#/GPI023 eMe | &
z
X
FASWELL-6-GP-U Q
= 3D3V_S5_PCH
@ )
SML1_CLK 8 1
sed Swi o: HSW_ULT_DDR3L
2465 LPCAD[B.0] (K SymBSADIS0 o Based on the swap report. CPUIG LTS - 7OF 19 gmh‘) gﬁlﬁ ; §
LPC_AD2 8 1 LPC LAD2 PCH ” SMLO_CLK 5 4
LPC_AD1 7 2 LPC LAD1_PCH T L___J
LPC_AD3 6 3 LPC LAD3 PCH SRN2K2J-4-GP
LPC_ADO 5 4 LPC LADO _PCH
LOABERTAIEPIOB0 [
RNOJ-7-GP-U @ w " RN1809
1 A -6
<24,65> LPC_FRAME# { < - ML1ALERT#PCHHOT#GPIO73 PAUS ek 20 MCPTPIO7 <i6- GARD PWR EN SRNIOKLG-GP,
Short Pad SML1CLK/GPIO754Arig SATR é ; SML1_CLK <24,26,76> 1
24,255 SPI_CLK_R 33R2J-2-GP_1 2 R1806 PCH SPI CLK _AA3 SML1DATA/GPIO74 SML1_DATA  <24,26,76> <16 352>0 24L‘JSE! E%cg%ll‘ ;; L £
i — e — ANAVN S —51an BT e ren v
2425 SPIOSOR R ééé 00402 1% 1 R1807 PCH SPI CSO0# Y7 gg:—gég# oL cLkq-AF2_ TP CL GLK 1 TP1801 bt MCP_GPIOTT 5 4
" Y4, = = AD2 TP_CL _DATA1
Short %ad *acad sPicsi# - cunk CL_DATA TP SL RSTAT $:§8§
*arad] SPI_Cs2# CL_RST#
425> SPLSLR 0.0402 1% 1 R1808 PCH SPI 51 A2 SPILCS2 ! RE1S
e SMIBOR <><> 00402 1% 1 R1808 PCH SPI 50 AAd | SELMOS) RE16
o> SPLWPE 00402 1% 1 Ri811 PCH SPI DOz Y6 | SEI-MS SMB GLK | A
55% SPIHOLD# éé ; 00402 1% 1 £ R1812 PCH SPI DQ3 AF1 | 2010% @ AR o 5
- 2.2K_0402_5%
2.2K_0402_5%
3D3V_S5 3D3V_S0
FASWELL-6-GP-U RE17
o , RE1B
R1815 R1814 e 3D3V.80
1KR2J-1-GP 1KR2J-1-GP 10K_0402_5%
- 2N7002KDW-GP 10K_0402_5%
SMB_DATA u 1 < D> PCH_SMBDATA  <12,13,55,62,96>
5 2
2nd = 84.2N702.E3F
4 3
Q1801
< >> PCH_SMBCLK <12,13,55,62,96>
SMB_CLK
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Main Func

PCH|

PCH strap pin:

Integrated SUS 1V VRM Enable

Low = External VRs

RTC X1
2 RTC X2
R1915 10MR2J-L-GP
1901
1 D 4
RTC_AUX_S5
7 B [
C1904
C1903 == A é@ ——SC15P50V2JN-2-GP
SC15P50V2JN-2-GP_ _
. XTAL-32D768KHZ-65-GP
RTC_AUX_S5 R1903 R1901
@ Ri913 Q 330KR2J-L1-GP 1MR2J-1-GP N e
1 2 PCH INTVRMEN = =
330KR2J-L1-GP W w o€
= oy
RE19 RE20 CPU1E HSW_ULT_DDRAL 50F 1

INTVRMEN | High = Internal VRs
<24> RTCRST_.ON > >
R1902
10KR2J-3-GP

o

2

9|

20K_0402_5% 20K_0402_5%

Q1901

2N7002K_SOT23-3

Layout:

1251_SCLK
<27> HDA_CODEC BITCLK (  { —PR1907 1 2 33R2J-2-GP___HDA BITCLK @ _
<27> HDA_CODEC_SYNC ¢ <<
PCH strap pin: <27> HDA_CODEC_RST# (<<
- TRE# -
Flash Descriptor Security Overide/ <27> HDA_CODEC_SDOUT < < < R1912 1 a ECH*T[N
Intel ME Debug Mode PCH_TDO
9 <245 ME_UNLOCK ¢ ¢ ¢ —B1909_1 2 1KR2J-1-GP P o Tve JTAG
HDA SDOUT| pow = Defaull RSVD#AL11
% High = Enable XDP_TCK JTAGX  "AEE3 | fISVD#ACE
The internal pull-down is disabled after <AV2 | Bovbiave
PLTRST# deasserts
HASWELL-6-GP-U
1D05S_VCCST
[
@
2 1 PCH JTAG TDI
Fise. N sirarzar
2 1 PCH_JTAG TDO
R1917 51R2J2-GP
2 1 PCH_JTAG TMS
R1918 51R2J-2-GP
2 1 XDP_TCK_JTAGX
R1919 1KR2J-1-GP
EC1901 @EMI@
1 || 2 HDA CODEC BITCLK
PCH_JTAG TCK
R1920 GP
For EMI Reserved

SC10P50V2JN-4GP

PCH_INTVRMEN _Av7<| INTRUDER#
SRTC RST# Ave_| INTVRMEN RTC
RTC RST# AU7J) SRTCRST#
| RTCRST#
o
o
Qg‘i 161901
32 7| cteoz
RN £ SC1U10V2KX-1GP
=5 ~- P o
5 8 — ETCLK HDA_BCLK/I2S0_SCLK
510 == ul : TS HDA_SYNC/I250_ SFRM
g oot HDA_RST#/12S MCLK#  aupio
<27> HDA_SDINO > > HDA_SDI0/I280_RXD
HDA SDOUT HDA_SDI1/1251_RXD

Place at the open door area.

RTCX1
RTCX2

TP1902 @ 1TP_HDA DOCK EN# AW

HDA_SDO/I2S0_TXD
HDA_DOCK_EN#/I1251_TXD#
HDA_DOCK_RST#/I2S1_SFRM#

SATA_RNO/PERN6_L3
SATA_RPO/PERP6_L3
SATA_TNO/PETN6_L3
SATA_TPO/PETP6_L3

SATA_RN1/PERN6_L2
SATA_RP1/PERP6_L2
SATA_TN1/PETN6_L2
SATA_TP1/PETP6_L2

SATA_RN2/PERN6G_L1
SATA_RP2/PERP6_L1
SATA_TN2/PETN6_L1
SATA_TP2/PETP6_L1

SATA_RNS/PERN6_LO
SATA_RP3/PERP6_LO
SATA_TN3/PETN6_LO
SATA_TP3/PETP6_LO

SATAOGP/GPIO34
SATA1GP/GPIO35
SATA2GP/GPIO36
SATA3GP/GPIO37

SATA_IREF
RSVD#L11
RSVD#K10

SATA_RCOMP
SATALED#

€

<15,20> MCP_GPI055 < < < 7

‘.ff SATA3_PRX_HDDTX_NO <56>
s SATA3_PRX_HDDTX PO  <56>
SATA3_PTX_HDDRX_NO <56>
A15 §§§ SATA3_PTX_HDDRX PO  <56> HDD
‘.ff §§§ SATA_PRX_ODDTX N1 <56>
SATA_PRX_ODDTX P1 <56>
é z SATA_PTX_ODDRX N1 <56> oDD
’ SATA_PTX_ODDRX_P1 <565
B4
[ci5.
=2
FEs
Ci17
DI7 2
"<
o C CEC_SMit  <24>
V6 MCP GPIO36 { K SATA_ODD_PRSNT#  <56>
ACT { L PROJECT_ID1  <15>
A12 __ SATA IREF 00402 1%__1
=t Sho a@
[[C12"_sATA RcomP 1
U3 SATA_LED#
> > DSATA LED# <24,61> R1906
3KR2F-GP

4mil trace at break-out and 3
12-15mil trace with <0.2 ohms
and length total <= 500mils.

Unused SATA[3:0]GP pins must be terminated to either
3.3V rail or GND using 8.2K to 10K on the
motherboard. Either pull-up or pull-down is acceptable.

HDA CODEC RST# EC1902 1 2 SCD1U16V2KX-3GP “‘

3D3V_S0
[
RN1902
_SATA ODD PRSNT# 4 @
EC SMi# 3 6
CP_GPIO55 2 7
CP_GPIO36 1 ]
SRN10KJ-6-GP
3D3V_S0
X01_0808

“10KR2J-3-GP

R19Q4

+V1.05S_ASATASPLL
le

I 3 |

2

EMI@
RTC RST# EC1903 1 2_SCDIU16V2KX-3GP ||,
@EMI@.
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Main Func = PCH|

HSW_ULT_DDR3L

1D05S_VCCST

cPULY 100F 19 R2018
3Dav_S5 1KR2J-1-GP
R2027
BATLOW: e
(<< BATLOWH  <17> »
<8 NOPGPOTE 3> > MeP GPors E19 awsusvaaRIoTs THRTRIPy DS FCH THERNTRIP 1 2 ORM2GP sy TuERwTARE <6
10K_0402 5% MCP GPIO1Z Am7 | GPIO8 RCIN#/GPIO82 Dz NT SERRG << HRCINE - <24>
10K_0402_5% <17> Mcp_GPIot2 < { { —————E5GpioTs—aps | LAN_PHY_PWR_CTRLGPIO12 P AWTS —PCIT OPRCONE {{ INT_SERIRQ  <24>
3D3V_S5_PCH SR GPIo1s Msc  PCH_OPI_RCOMP [Afn
> X—f5| GPIO16 RSVD#AF20 ﬁé 2008
<2056>  SATA ODD DA#<><><> TG DETE ADS | GPIO17 RSVD#AB21 49D9R2F-GP
R2015 < IR A— T 1.Referenced "continuous" VSS plane only.
{10KR2J-3-GP 1 2 MCP_GPIO8 % GPIO28 2.Avoid routing next to clock pins or noisy
SRR GPiozs 1
R2010 R6 signals.
ltoKR2.: A~ MCP_GPiO46 2 GPOse 236 | Goioss R-Corenoss Cheﬁ o} 3. Trace width: 12~15mil
oo L] GPIOS? GSPI0_MISOIGPIOSS |-~ rss sSP WOSTEESTH— > > ” SATA.ODD_PWRGT  <sé» Isolation Spacing: 12mil
AN PLT RSTE —ATs | GPIOS8 GSPIO_MOSI/GPIOBS [r7————— — 5. Max length: 500mil
e AKa | GPIO59 ario GSPI1_CS#GPIOB7 Pl
P GPIO44 GSPI1_CLK/GPIOB8 {7
76s GPU_EVENTH ¢ (0.0402.1% 1 g; R2029  GPU EVENT WCPE ABs | GPIOH4 Sh misoapioss (A%
Short Pad BOARD _ID2 %v3| GPIO48 GSPI_MOSI/GPIO90 g7 § 2 KB_DET# <1562
o o e—— R UARTG_RXD/GPIOS1 g KB LED BL DET ~ <62>
TSRS va| GPIOSO UARTO_TXD/GPIO92 [ j5————— > » )DBC EN__<i552> AN2002 3D3V_S0
<21> HSIOPC < < <W HSIOPC/GPIO?I serimLio UARTO_RTS#GPIO93 Par— < (S PANELSIZEID <52 v o
13 UARTO_CTS#/GPIO94 Diag—X
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Main Func = SPI Flash

SPI Flash ROM(8M) for PCH 303y 85 3D3V_S5
@C250T -
B B SC10U10V5KX-2G c2502
Aos0t AE2s RES0 o |  SCD1U16V2KX-3GP
TR 2.GP . 27K 0402 5% 1 Single SPI shared flash connection (SPI Quad 1/0 mode)
% VCC_SPI VCC_SPI
|$ A \ .
SPi2s ap3v.ss NPCE985x/ 17KOA0KQ  1KQ PeH
<18,24> SPI CS0# R 1d cs# BIOS vee Fe— J NPCE995x -
Z 2 7 330 - 470 330 - 470
<1824> SPISO R 5] DO/I01  HOLD#103 pg——+———< 3> SPILHOLD# <18> FCso SPI1_CS0
1o spLwRE < D PR fioo |2 $Q S e B 330 - 470 330 470 B
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SCA4D7P50V2BN-GP E]: SCAD7P50V2BN-GP E]: E]: SC10P50V2IN-4GP F-SDIO&F.SDI00 330 - 470 330 - 470 )
1 1 1 F_SDI&F_SDIO1 SPI_MISO
N N N 330 - 470
SPI i SDIO2
Flash CS— 330 - 470
SCK SDIO3
DI (100)
Source QUAD/DUAL fast read DUAL fast read DO “01]
WP (102)
72.25Q64.K01 o o HOLD (103)
72.25647.00A o o - -
Refer to "NCPE985x/ NPCE995x board design reference guide"
072.25B64.0001
Main Func = RTQ
@ +RTC_VCC 3D3V_AUX_S5 RTC_AUX_S5
e}
AFTP2S02 ~ 5 1 4RTC Voo |
@
RTCH D2501
2
R2502 1
1KR2J-1-GP
2 1 2 1, RICPWR 3
c2503 @

CONN@

LOTES_AAA-BAT-054-K01

R2504
10MR2J-L-GP

2

9|

Q2505
2N7002K_SO

BAS40C-2-GP

I SCD47U6D3V2KX-GP
o

> > > RTC_DET# <20>
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Func Thermal

Sensor

Fan controller1

5V_S0
@R2605 FAN261
3D3V_S0 3D3V_S0 Yo
5 5 | : 2__FONE__1drony  anD 2 -5
o =0
5V_S0 AN VGG 5 VIN GND 5 o 8%
—LN Rl 2 fvour  GND |2 - w& | 85
<24> FANIDAC_ 1) > >————— 4 yseT  GND 8% K
i [=}
oE @
- APZT13MTR-G1-GP Y R
RE31 RE32 3 ]
— = = Q
-~ a - o
(5}
3D3V_S0 2N7002KDW-GP o R o R ; ’
A A Need 10 mil trace width. FAN1
<182476> SML1_DATA <K > 6 1 £ g MMSHLLDATA 5
_ 5 8 GND2
2% 5 2 ] 9 41 GND1
&7 - E E
@ ©os 4 3 @R2606 31,
2 Cc2602 00402 1% 2 FAN TACHIE 2
2 =] 24> FAN_TACH1
o B o SCD1U16V2KX-3 Q2601 e - L oo Semvoa 2
2
2 THM SML1 CLK D260t |2 ACES_50224-0030N-001
= 5 = Q@ _ 5 &8 CONN@
@ C2604 & @7 O%
<18,24,76>  SML1_CLK <K ) SC4D7U6D3V3KX-GP ,;_’ %
Signal Routing Guideline: § o g
Trace width = 15mil L L « L2
= = =]
A NCT7718_DXP 2
o Q23 l l THM26
] -
- 8 THM _SML1_CLK
) 2607 vDD SCL{7 THV_SML1_DATA =
3 scmPsovsm 2GP SC2200P50V2KX-2GP D¢ g , oPA L6 ALERT#
3 o T CRITE D- ALERT# Py @ a@ o
b NCT7718 DXN T_CRIT#  GND | 88 28
2 I +8 82
2.System Sensor, Put on palm rest NCT7718W-GP 1 af 9% o °%
= S 2
—+ Short Pad 35 35 @@
@ L a L & AFTP28 ) 1FAN TAGH1 C
0.0402_1% <17,2436> PCH PWROK > > >— = g = g FAN_TACH1 AFTP2801-‘: TFAN VCCT
R2601
Y FAN_VCC1
2812 close U2801 EC2602 _| EC2601
EMi@
THERM_SYS SHDN# &
- HWSSHETDOW| <24,38|76> 5] o]
i @
E g
@% o S
gl ] 3 @
Both DXN and DXP routing 10 mil trace width and 10 mil spacing. 83 12 _L 5
o og =3 (9_) =3 é
e @D @
2
3D3V_S0 8
Q = @
. R2603 1 A s~ 2 18K7R2F-GP_ALERT#
R2604 1 A s~ 2 2KR2F-3-GP T CRIT# 3D3V_AUX_KBC
lR2s07 1 2 2KR2F-3-GP
R2602
THERM_SYS SHDN# 1 \/@\{ 2 << VD OUT1# <24>
OR2J-2-GP
Cl KBC
TEMPERATURE (C) T_CRIT# ose to
2KQ 7.5K0 10.5K0Q 14K0 18.7TKQ Close to Thermal sensor VD_IN1 for system thermal sensor
2K L il Ll 107 1z 3D3V_AUX_S5 3D3V_AUX_KBC
7.5KQ 79 89 99 109 119 N N
ALERT# 10.5KQ 81 91 101 111 121 - & 2
14K0 83 93 103 113 123 es7 2y
g
18.7KQ 85 95 105 115 125 g g3
< [
N 3 S
? D> VDNt <2442>
- C2612
R2610 | _scoiutevakx-3aP -
NTC-100K-8-GP, c2613
o “T SC100P50V2JN-3GP
! VD INT C 00402 1% 1 %% - g Resti |,
S| ad
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Main Func = Audio|

<29> LNE1VREFOR <<< >>> MIC2 VREFO  <29>
<29> ULNET_VREFOL < << AUD_AGND
5 Reserved for ALC3234
<29> AUD_HP1_JACK L < << %
soavso  25mA +3V_AVDD |8 |
<29> AUD_HP1_JAck R << 2|2 - |
e | g R2711
S 2
scmmszx 1GP 8.3 100KR2J-1-GP moat
S e
i B85 |
c2701 \\}—{ 8% @
SCAD7UBD3V3KX-GP +5V_AVDD
Close pin36 | @
+3V_AVDD ol o
s SErovaKociGR _ g 3§ +5V_AVDD L
2 cario
o g 5 AUD_AGND
o 8 ER 4‘> -/
S aQ o
I I G O g o g Place o1 i 26
) ace close to Pin
2707 |_[C2708 _(02709 HDA2? i O i O O SN g s
g 2
o o o oz wle 2 2 £ o & & 5 5 H
& & T 23z k3B e 2
TIEEEL s8¢ seepEcoct > E
g g g E 5 s|gsEE:T 5= 5 2 <7
H s H s oee a7 [ 2 AUB_AGND AUD_AGND
g 2 2 3 £ 3728 L2 3 AUD_/ ./
2 5 -3 5 - Frugs “LINE2_L/PORT-EL s Tied at point only under
'g 3 5 3 AUD_AGND Avss2 3833 LINE2_RIPORT-E-R X moat *RTC.VCC 303V_S5 Codec or near the Codec
— 3 3 3 2
@ E AUD_AGND ceriz 1 H 2_Sc10l LD02 CAP_ 39 1 1y cap = LINE1_UPORT.CL W22 << UNETL <205
+V_1DsV_AvDD o————=0 avop2 INE1_RIPORTG-R (2 ————C << LNET R <29 2 RO EAD-HiG 6P
Close pindl Close pind6 PO Y — i NGizo | 20 VaDa STB Re7te 1 2 R402-PAD-HIEGP
2o AUD_sPK Ly (RIS L 4 opoury Mic-cap (18—MIC CAP_C27i3 1 | 2 SCiol P> aun_seno °
AUD_SPK L. 4 18
moat Speaker trace width >40mil @ 2Wiohm speaker powsr<® AUDSPKL <K< o <ok - SPK-OUT MIC2_RJPORT-F-R/SLEEVE . < SLEEVE  <29> ) )
20 AUDSPK R < (—MUDSPRRL 441 gpqyrp Mich LPORT-F-LURING CCCRNGe <20 Hideh>40mil, to improve Headpohone Crosstalk moise
3D3V.S0  1DSV_SO +43V_1D5V_AVDD AUD SPK Ri 45 16 ange it to sharp will be better.
<20> AuD_sPk R+ << SPK-OUT-R+ MONO-OUT [——X Add 2 vias (>0.5A) when trace layer change.
+5V_PVDD O—————48 | pyppp < SPDIFO/FRPNT JD/D3/GPI0g [—2——U0REE R27071 A~ Q2 20KR2F-L:GP D AUD_AGND
1 . s £ .
canis <24 avp_wuTEs > > >—J208 Sho ad° e EAFDE 474 pos 3 3 gaiine2 sz HE— +3V_AVDD
y o 9 =
SCAD7UBD3V3KX-GP COMBO.GPL 48 | (oo oincpio 2 5 A 13 AUD SENSE A g AP SENSE (¢ ap sense <o [
Close pind0 anD o g g W EvSEa bR 200KR2F-L-GP AUD_SENSE A 2 1
§0085%8%8¢248
AUD_AGND 35533385883 5¢a¢8 Place close to Pin 13 10PKR2J-1-GP

moat

ol o
le]
£EP moat
+3 AVDD

3
4
3
7
8
9

Azalia I/F EMI

S
HDA CODEC SDOUT
HDA CODEG BITCLK
EC2708 EC2709
o o
So@EMe 3 [@EMI@
£
g g
g 2 2> omic_pata < ¥t &
8 8 2 oMo ok <<< o om0z 1% DO Prrt6 ouc o
3 3
@ @ o 19> HDA_CODEG_SDOUT > > o catt"R)t A g R2719 CODEC SDOUT
< _GODEC ¥ i
C2723 @ 0_0402 1% ‘S 3? R2720 CODEC BITCLK R
SceEPsovaN 4GP I [ HoacoDeeamaL 2> o oaz 15 ONOETPAE o7 s ion coec somo
Ll e woasomo  <<< SheniPed
Close pin3 <18> HDA_CODEC_SYNC ) > LLE svne
<19> HDA_CODEC_RST# ) > HDA CODEC RSTH
D2701
20- HDASPKR > RE33 ‘S zdu 0402 1% HDA SPKRR 3 cor0
ort Pa 1 _AUD PC BEEP C 1 || 2AUD PC BEEP
17
<24> KBC BEEP > ) > RE34 13%%2; 0402 1% KBC BEEP R 2 SCD1U16V2KX-3GP
o a BAT54C-7-F_SOT23-3
R2717
1KR2J-1-GP
A
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Audio

Main Func

Speaker
Speaker trace width >40mil @ 2W4ohm speaker power
SPK1
R3J-0-U-GP 2 RR9 EMI@ AUD SPK R:+ C 1 5
27> AUDSPK R+ R3J0-U-GP 2 EMI@ AUD SPK R-.C 2|1 &8
[ Aooareth R3J-0-U-GP 2 EMI@ AUD SPK L] C a2
<27> AUD_SPK L- R3J-0-U-GP 2 KR¥{’ 1 EMI@ AUD SPK L-IC 41y CONN Pin | Net name
a6 2 Pinl SPK_R+
N o o égi?\‘_(gozy-omon- o1_aP Pin2 SPK_R-—
EMi@ EMi@ EMi@ EMi@ . . Pin3 SPR_Lt
- 82 _| S8a _| 8a _| Zo o N
TRC T g9 7] g9 7| g¢ = A AlF L Pind SPK_L—
(330 330 O O Q3 DA13 3 DAl =
T o TeE TedS TIS D, :L :L D, =
& & & &
s 3° 3° 3 2 R
£ £ £ £ - il 4
< < < < @ESD@ _ S @ESb@ _ S
o 15} Q Q P I AUD SPK L- C # AFTP2901
@ @ @ @ g g AUD SPK L+ © = AFTP2902
g g AUD SPK R- C 5 AFTP2903
= < = < AUD SPK R+ C O AFTP2904
Universal Jack (Moved to 1/0 Board)
RES5 1 2 22K 0402 5%
<27 MIG2 VREFO > > T RE3s 1 VA 2 20K 0402 5%
0R3J-0-U RING2 R
<27> RING2 RING2 R <63>
R2908 1 T0R2F-L-GP, AUD HP1 JACK L1 0-U AUD PORTA L R B <><>
<27> AUD_HPIIACK L C29071 || 2 LINETLC R29221 AUD_PORTA LR B <63
<27> LINE1_VREFO_L SCAD7USDIVSKX-GP R2121 { { {JACK_PLUG <63>
R29101
<e7> AUD;;‘;:—ﬁﬁS%%% C29081 2 LNETLR R2921 1 <><> SLQEU\I/DE’PF?HZQS?RB <63>
27 LNeT VREFO T SC4D7UBD3V3KX-GP _R29131 - . .
Q -~ Q
<27> SLEEVE( < < -8 8
8 S
s =7
@EMP @EMI @EMI@,| @EMi@
1923 1923 1923
= 18 18 8
=1 =3 =3 =1 o
3 S S 3 S
> IS 1S
s &5 |5 @2 g
8 £ £ 8 £
% % %
© © ©
'l 'l o
AUD_AGND AUD_AGND
R2923
JACK PLUG 10 mils LMl %% > AUD_SENSE  <27>
Short Pad @
2901
SC10UBD3V3MX-GP
AUD_AGND
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Main Func = LAN

ayout:
Fo‘,’ RTLB111G(S) €3021: colse to Ping
* Place C3021 to C3024 close to each VDD10 pin--3, 8, 22, 30 €3022 close to Pin30
For RTL8106E €3023: close to Pin3 HIP 1 1 1 1 1
* Place C3021,C3022 close to each VDD10 pin-- 8, 30 €3024: close to Pin22 1 4A co- ay
1000@ LAN_SW@
ot B _ smelansy
n 8111G/LAN_SW
8 g LAN_SyV@ 2 Rﬁ”ﬁ F-GP LAN_TXP_G PCH s @ SCD1U16V2KX.
o 2K49R2F- 21 ! SODIUTBVZKX: <165
2 g - T RTLE1116U5-CO RTLE106EUS- smLa L 2 i‘\_ﬁw TXN G PCH RXNE_T t §gmu1§vzkx—§§§§gli DX LT he e
81116 @ e § @,g @,§ @§ POIE PTX LANRX P4 G L B
o000 8 NSW g E RAE- T bt B - n.oeris.m ce106.003 ROE P LANR NIC § e PrcLRPe e <o
¥ Lnswe g 2 2 2 2
g £ 2 =3 =3 =3 o mode 150 node — - $euceoELnpe <o
® % 2 = 7 = 2 = % SR mode i SR moe i CLKTPCIELAN N4 <18
: = § 8 § §
8 ) 10/100/1000% 1011008 2
@ % < TPAD14-OP-GP
> TPAD14-OP-GP
ayout: 3l TPAD14-OP-GP
For RTL8111G(S) LOM30__1000@ g
* Place C3007 and C3008 close to each VDD33 pin-- 11, 32 1000
For RTL8106E Lom30 ) 1
* Place C3003 and C3008 close to each VDD33 pin-- 23, 32 w 229308
Y X GND ge8ggues
Soov AN 55 ooREG RTL8111G-CG QFN 32P E-LAN CTRL SeggEses
) - T SA00005V700 °0 4 oot 11 B
40 mils 1R 20,0603 1% g [ 24 Recour FiSCIUTOVaRIGP I
l l LAN_SW@ SR g i VODAEG Cc3025 1 SCDIUIBV2AXSGH |,
BIGLANSW = 8 = 8 Short Pad AN SW | AN sw , — e e 03y
38 ats 21 PCIE WAKER PCIE_WAKE#  <1734>
o@e g § €3008: close to Pin32 ) - iy gL m MSHZ 1 r‘asg nsr AN 222 :
AN_SW@ S S 2 3007: close to Pin11 3009 o caoto 31> LAN_MDI2P = B
2 % § €3003: close to Pin23 $T@ Ty S AN MDE2N — : e R RGP
2 2 2 g o g AVDD10 HSOP 15KR2J-1-GP
= 8 = 8 = 3 3 d
8 g & 5 & X5R @
° §= H =
= = &
)
® RTL3106E-CE_OFN22 Manual: 071.08106.0003
RTL8111G-CGT (71.08111.U03/LDO Mode): 10/100/1000M < 252 mW.
303V_LAN_S5 RTL8106E-CG (071.08106.0003): 10/100M <70mW.
3D3V_LAN_S5
- <31> LAN_MDI3P i i ii 3D3V_S5
<31> LAN_MDIBN — T
C3004 | C3005 3D3V_LAN S5 R3033
TOKDW RO | PCIE WAKE#
@] de TPCEPTX LNAX PiC |
PCIE PTX LANRX N4 C 10KR2J-3-GP
o g CLK PCIE_LAN P
8 8 CLK_PCIE_LAN N4
Q Q
g= g
§ 5§
8 8 . 3D3V_LAN_S5
Laygut:
LTiG-GP C3qh: close t 3D3V_LANS5
<17.24,368,52,58,65,73.96>  PLT RST# > > C3i5: close to'
R3016
1 2_1% | TR 5P |
@

Shoi ad 12P_0402_50V o R3004
3D3V_LAN_S5 rise time must be controlled e 10KR2J-3-GP
between 0.5 mS and 100 mS. -

= N
3D3V S5 3D3V_LAN_S5 X3001
Q3004 XTAL-25MHZ-181-GP &
NTK3139PT1G_SOT723¢ @ 2
85mA s -
@
= Q3002 LMBT3904LT1G-GP
5. 1 3 CLK LAN REQ4# R
caon R3021 - & 158> CLK_PCIE_LAN_REQ4## < <<
10KR2J-3-GP C3015 CB%‘J )
@y @B SCiUlov2KX-1GP ca001 R 2l 1%
o R3022 o o
8 LANXIN 1] Iy
= g o @ PM_LAN_ENABLE R 2 1t il Short Pad
2 2 10P_0402_50V
=) 20KR2J-L2-GP
<26 PMLLAN ENABLE > > > 2 H
2 -1
$
R3023
100KR2J-1-GP
1.0V Source
R3001| C3002| C3023| C3024| €3007| L3001| C3012| C3019| C3009| C3010| C3003
Q3001
= 2N7002K_SOT23-3
RTL8111G-CGT LDO X
(71.08111.003) o o o o]0 X X X X X
RTL8111GUS-CG SWR
(71.08111.W03) / X X | o o| o o o o o o X
RTL8106EUS-CG
(71.08106.003)
RTL8106E-CG 100
(071.08106.0003) X | X X X X X X X X X o
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Main Func

LAN |

LAN TransFormer (10/100/1000M & 10/100M co-lay)

<30>

<30>

LAN_MDI3N > >

LAN_MDI3P > >

1 2
Il C3108 SC10P50V2JN-4Gl 6
@EMI@ 5
4

T2 1
"|E031o7 SC10P50V2JN-4GP

<30>

<30>

LAN_MDI2N > >

LAN_MDI2P > >

@EMI@

—[ro|eo

T2
'|Eca1os SCTOPSOV2N-4G
@EMI@

1 2
Il C3105 SC10P50V2JN-4GP
El

@EMi@

<30>

<30>

LAN_MDIN > >

LAN_MDIP > >

NS14-1LF 10/10
1000@

T2
'|Eca1o4 CToPRovaIN aGH
@EMI@
[

oo[ro|—

LOM _TCT

<30>

<30>

LAN_MDION > >

LAN_MDIOP > >

1 2
Il C3103 SC10P50V2JN-4GP
@EMI@ 4

oo

1 2
Il C3102 SC10P50V2JN-4Gl
@EMI@ I

C3106
SCDO01U50V2KX-1GP

T2
"lkcam SC10P50V2JN-4GP
@EMI@

Layout note:

30 mil spacing between MDI differential pairs.

beld  Follow Reference Schematic 0.01uF~0.4uF

7 MDOB-
8 MDO:
9 MCTO

10 MCT1

11 MDO2-
12 MDO:
BASE-TX

12 MDOJ -
11 MDO:!
10 MCT2

9 MCT3

8 MDOD-
7 MDO!
AS

Layout note:

C3101
| @B SC100P3KV8IN-2-GP
LANGND

ch1.ru

30 mil spacing between MDI differential pairs.

..||_

EU3101
LAN_MDIOP 9 LAN MDIOP
LAN MDION _ 2 8 LAN MDION
LAN MDITP__ 4 7 _LAN MDITP
LAN MDIIN 5 6 LAN MDITN
@ESD@
EU3102
LAN_MDI2P 9 LAN MDI2P
LAN MDI2N 2 8 LAN MDI2N
LAN MDIBP__ 4 7 _LAN MDISP
LAN MDIBN 5 6 LAN MDI3N
@ESD@
LANGND
RJ45
MDOO+ 1 P
MDOO- 2 oD
MDO1+ 3
MDO2+ 4
MDO2- 5
MDO1- 6
MDO3+ 7
MDO3- 8

SANTA_130456-661
CONN@
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Main Func

Card Reader

The maximum range of the PMOS output current in RTS5170

(Card Reader IC)

is 400mA

3D3V_CARD_S0
SD%V_SO -GARD_.
C3206
SDREFG 1 ||
o A
2CG— ©3201 SC1U10V2KX-1GP =
gg o & 'IH 1 I Vi8
3
& SC1U10V2KX-1GP
2 For EMI
2
=) vout s close o U39
3—_— I 1 EI\)II@ C se )20
— < (s}
3=
useot & Y| ) 9] SR EC3201 1 || 2 |||,
© z ® © N~ I |
T 5% & 93 SC10P50V2JN-4GP
R3202 0_0402_1% g 4 & 24
1 2 SD WP 5170 8 ® g o X8 5 SD_CLK 5170 R3201 1
<33 SDWP D Slll\@r\l/l\’ d 1 sps < P8 e A { Y>SD CLK  <33>
ort Fal 0] SP2 © SP9 g
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R5211

INVERTER POWER

@Rs214

R5209
@ 0R2J-2-GP

Tntel PDG (§514649) :
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to assist source detection by the sink device.
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Layout Note: 3 6 EDP APD
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0 0402 1%
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BAT54C-7-F_SOT23-3
<8> €5203 1 2 SCD1U16V2KX-3GP EDP_TX0#
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Main Func =

HDMI|

I 3 I
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HOMI@EMI@ R540! HOMI@EMI@ P540%
HDMI CLK# R 1 2 8.2 0402 1% HDMI CLK# R C HDMI DATAO# R 1 2 8.2 0402 1% HDMI DATA0# R G
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8> HDMI_DATAO# &
J& FovioaTAo gg SCD1UT6V2KX-3GP HDMI DATA0 R o o
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o HDMI_DATA2# R C +
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1- EEPROM with a size of 16K-Byle
2- EEPROM device should be 2-byte addressing device
3- Slave address should configure as 0xA8

5V_HDMI CRT S0 5V S0
o o
TR
e AFTPS501 AFTE14P-GP
s AFTPS502 AFTE14P-GP
FDWI CAT S0 R s il For DIODE in case of leakage from HDMIL
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JCRT OR3)-0-U-GP
6 (T~
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J
5519
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3
£ CRT RGB
2
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43 3 85 Lo
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g o B BB g B RS OR DP_CRT VSYNG CON __ RSS07 1 2 33R2)-2.GP_ CRT VSYNC CON
S 2 2 2 2 2 2 CRT@
# RE46
g § T 2.2X2BA0B085%
P
?oe R
W>“ o
1 cap’ne clo: t hi, |
] 1 -2 .
S AVGG 35 HpD |1 CAT PCH HPD AT PCH_HPD RS517 2 OR22GP %\ DM CRT DET <i554-
33y _so AVCCa3
3 —scoroTevdocase e VOOK 12 251 pvoe 12 swe sl POH SMBCLK  <12,13,186296> ] cRT@
' SMB_SDA PCH_SMBDATA  <12,13,18,62.96> RS510
: DvCC 33
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1 8
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Main Func HDD

5V_S0 5V_HDD_S0 @ 5V HDD SO 4 @ A+ S2 2 |
20> HDD_DEVSLP >>w§€ﬁ 2 00402 1% HDD DEVSLP R © aFtPseor AFTE14P-GP
ort Pad A- S3 3
Reserve, refer to M15 EE Implementation Requirements idy, HDD1
) S4 | 4
1 GND
SCDO1U50V2KX-1GP_2 || 1 C5602  SATA TXPO R 1
@ 8 8 @8 o8 PGl SCDO1U50VZKX-1GP T C5603 SATA TXNO R 0 = B- S5 5
o = o = =
c c c c SCD01U50V2KX-1GP 2 C5616  SATA RXNO R 8
3 = 3 3 — 3 <19> SATA3 PRX_HDDTX_NO  K—REBoTUR0vVeKY TGP o + S6 6
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Layout Note: | ﬁ GND
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SATA TXPO R | 1 10 9 IsATA TxPo R Place close to HDD1 CONN@ GND P3
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\ HDD DEVSLP RE6081 A @ 2 0 0402 5% JHDD P10 4]
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5V_HDD_S00- ! =k
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Main Func = ODD|
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22 | GND2 20 g .
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Main Func Debug

Debug Connector
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20.D0075.110: Dummy Pad with solder mask is ZZ.00PAD.Y41l
onal: New one smaller LPC connector is 20.F1180.010.
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Table 3-9. DDR3 GPU-side-FBVDD and FBYDDQ Combined Decouplir_
GPU Package Type | Capacitor 'ryp= Footprint | Population | Location
GB2B-64 0.14F o402 [2 |2 Under GPU
DDR3 1 uF 0603 [2 |2 Under GPU
4.7 uF 0603 (2 |2 Under GPU
10 yF 0805 |1 |1 Near GPU
22 yF 0805 |1 1 Near GPU
GB4B-128 0.1yF o402 [4 |4 Under GPU
DDR3 1uF 0603 |4 |4 Under GPU
4.7 uF 0603 |4 |4 Under GPU
10 yF 0805 |2 |2 Near GPU
22 4F 0805 |2 2 Near GPU
Notes:
1. The decoupling in this table applies to both single rank and dual rank designs.
2. If a single partition 64-bit GPU in the GB4B-128 package is used, populate only half of the
recommended number of decoupling capacitors of GB4B-128.
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GPU Package | PLL Rails Capacitor Type,_|\Fobtprint | Population | Location e sar b s Hynix 0xC | HSTC2G63FFR-11C 1 1 0 0
GB2B-64 SP_PLLVDD + 0.1uF [ X7R| 0402 1 per ball Under GPU <% GRUPECRSTH  >>>—e—! 2 pise g tokmaisar 128Mx16 DDR3L|
g:;s;zs ViD= PLEVDD) 47 yF . [X5R | 0603 1 Near GPU e of A7852 Micron 0x1 MT41K128M16JT-107G:K 0 0 0 1
- 220~ | xR |o0sos 1 Near GPU NI —p— A e
['Bead Type VEA_CORE TE 70T Support BLERTF: i Samsung 0x5 K4W2G1646E-BY11l 0 1 0 1
180 2 (ESR=0.2) | 0603 1 Near GPU o o < %8 T SRopsovaccrp
2“’““*‘5?{?’2 [E:jg 1 256Mx16 DDR3L| Hynix 0x4 | HSTC4G63AFR-11C 0 1 0 0
o Micron 0xD | MT41K256M16HA-107G:E| 1 1 0 1
- e gron GPios genr CC( PURE MW SHUTDOWNS  <24.26.36>
1205 SOL{ e e TuEA R7612 Sre10 Samsung 0x9 K4W4G1646D-BC1lA 1 0 ] 1
2GS S0y [[D8—SED THERMI . [ ——
ToassP
hon 50
o B 23 son 50 ose o (DS-06814-001) £
oo g e v oo etz | [ e son s
TeIRA 1 emeovea e B2l face.sat Are2e Table 10.  Multi-Level Strap Differences
:
ses E1s S merte
e A o0 onaszer s oz O3 enc s v Physical Logical Strapping | Logical Logical Logical Strapping
T 8 Strapping Pin | GPU Bit3 Strapping Bit 2 | Strapping Bit 1 | Bit 0
TPTEOlE - 84l jrac TRSTH foct.o_Ew/m. o100 GG PEE— o areot
e ALEN S5 an open-dzain GPIO. e s o s ROM_SCLK 1155-GV PCI_DEVID[4] SUB_VENDOR PCI_DEVID[5] PEX_PLL_EN_TERM,
ciseize U ow T
= et { 11155-GM/-GT_| SOR3_EXPOSED | SOR2_EXPOSED | SOR1_EXPOSED | 50R0_EXPOSED " |
%wg ari05 608 P EN
e o777 - ! ROM_SI AU GBL 64 RAN_CFG3] RAM_CFG[Z] RAM_CFG[1] RAM_CFG[O] 1
= 50§ ToResor oo =t
crion (PO IR ———— . om0t @ GB28-64 1115
= i WA TEVE o b R . . .
Ghors >>> vercome rer e oo ook G PRESENT T34, ot o ROM_SO 1155-GV FB[1] FB{0] SMB_ALT_ADDR"-|\VGA_DEVICE
[ e i L e, 11155-GM/-GT | DEVID_SEL PCIE_CFG |
‘g;g ‘ 3 11155-GY USER(3] USER([2] USER[1] USER[0] M
oo | 1155-GM/-GT | Reserved (Keep pull-up and pull-down footprints and stuff 50kQ pull-up) |
T ] @ paosesienivos mis u 155GV 3GIO_PADCFG[3] | 3GIO_PADCFG[2] | 3GIO_PADCFG1] | 3GIO_PADCFG[0]
TRRCES AT
e 11155-GM/-GT | Reserved (Keep pull-up and pull-down footprints and leave them no stuffed by
303y von 50 default)
cruL 120010 G010 FouREE Hynix 0x9 H5TC2G63FFR-11C STRAPZ M155-GV' PCI_DEVID[3] \ PCI_DEVID[2] \ PCI_DEVID[1] | PCI_DEVID[0]
e s - 128Mx16 DDR3L— 11155-GM/-GT | Reserved (Keep pull-up and pull-down footprints and leave them no stuffed by
Toxes3 6P ose$  okbesce Micron |OxA |MT41J128M16JT-093G:K default)
£
potait o STRAP3 11155-GV SOR3.EXPOSED | SOR2_EXPOSED | SORI_EXPOSED | SOR0_EXPOSED
o L Samsung | 0xB | K4W2G1646E-BY11l = | = ‘ = | =
o v non 50 1155-GM/-GT", |-Reserved (Keep pull-up and pull-down footprints and leave them no stuffed by
= Hynix | 0x3 |HSTC4G63AFR-11C defautt)
e e pom—— i STRAP4, e RESERVED PCIE_SPEED_CHA | PCIE_MAX_SPEED | DP_PLL_VDD33V
i . rra—— R
p— oise e or 256Mx16 DDR3L| Micron 0x4 | MT41J256M16HA-093G:E 1GE_GEN3 °
o 7ez8 (4 pcs VRAM) 11155-GM/-GT | Reserved (Keep pull-up and pull-down footprints and leave them no stuffed by
oo surgty PRI BUFASTY 2 L i Samsung | 0x5 K4W4G1646D-BClA default)
. asrne nero o =1 I pra p— I TokRz1aGP
Rreo7 - doKzRz! o [ | [ome aca Hynix 0xC | HSTC4G63AFR-11C
>4, wum_sTAsr_REF1_GND. e svs Pex nsT woN aPwr 1
= S [pvsipeinpions © L o 256Mx16 DDRSL| \iiron | 0xD | MT41J256M16HA-093G:E
(8 pcs VRAM)
§ MaESRIGE Samsung | OxE K4W4G1646D-BC1A
ccse Table 15-2.  Resistance Mapping to Hex Values e w0635
. Az Resistor Values | Pull-Up to 3V3_MAIN | Pull-Down to GND. N15V-GM N155-GT
20247583 GCs FB EN Qe E 343 AON 50 T R 0000
oR2i2GP o 3u3_A0N S0 - Chip N1BVEGM N155-GT
5050 T00ka 001 o001
J— T H
@S T e o 15.0 ka2 1010 0010 Device ID 0x1140
ac R7649 “ A 20.0 kQ 1011 0011 Mo It = DDR3 SDDR3
o8 S onasce o R 245ka 1100 0100 oty Interace = 595 6allBGA 23 23 mm
= - 30.1kQ 1101 o101 Package 595 ball BGA 23x23mm {908 ball BGA 29 x 29 mm
- GPU EVENT GPUS Exlic Ak bl P —— 348kQ 1110 o110
[T B3 T o
arene R7640,R7641,R7642 for N15S-GT 4 pcs VRAM . .. oo,
hogax 3ot R7619,R7638,R639 for N155-GT 8 pcs VRAM S Ao S0
300 va 50 WSV-GH-S: Binary Strap for VRAte.
N15S-GT-S: P 49.9K ohm on STRAFO. .
W o 5 |
: e 2 s |y |8 y by
1oke2s56P H '§ g% 8% B orasser $ ¢ €S ke @ ¢ Todniscr
0w soix Jo Je Je Tomssscr
sTaars
ROM SO 5
Rou s1 o —
oy he o o - g% s ? B B B
2E @@ g g Ep R arson e P
P SE E9 & & RS Y mar So oS ausor o $ Toimascr Todssscr
SoRs_BKPOSED- JEJE SESE OSE e Sor
NS 'E BRSSP o o o
° ° °
== =% = = = = = = = =
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Main Func

dGPU |

G10,G12:

VGA_CORE GPUIF 6 OF 14
Q a2 13/14 GND 3
AB77 | GND GND 5
Under GPU GPUIE 5 0r 14 :ggg ENE g:g 7
) —r ano
AC2
VDD +—ACa5 | GND GND
T 4 3 VDD t—Ac26 | GND GND
Table 3-6.  NVVDD Decoupling Footprint and Population . — —— e %é% B &
8
g 5 S 5 VoD ADTZ G &N
GPU Package | Capacitor o = ¢ g gw £ gw § VoD e GND
. : . o o o o o VDD A GND GND
Type Type Footprint Population | Location Comments H H H H H VDD ADTe | GND GND [pa5—1
2 a g a 2 VDD A GND GND [~pog—1
s T
GB2B-64 47yF |XeS [0603 |10 |10 Under GPU g 5L & 5 5 VoD AD1s ) GND &N &
g g g g g VDD +—ADs2 | GND GND
—E
THF | XeS |0402 |4 |4 Under GPU Vob A€ GND &b
7 : VDD AE17 | GND GND
47uF |XSR [o0805 |1 |1 Near GPU VoD —m &N 1
cr7o9| C772s|  c7ret| G770 c77ig Voo AFT_| GND GND 77
22uF | X5R | 0805 |1 1 Near GPU ~ ' ves AFT| SND vl B
§08S 58S 50BS §OPS ES VoD AL G &N
47pF |XSR [0805 |5 5 Near GPU - g N g g AIC Vo L B ano
2 2 2 2 2 Ris | VDD F5| GND GND
330 uF | POS | 7343 1 1 Near GPU ESR <6 mQ g 2 g | 2 2 RT7| VoD I | GND e v —
N =1 R N 4 Voo AG2 | GND GND "Gz3
o o= o g 5 VDD —AG26 | GND GND |3z 1
g g g g g VDD +—aBr4| GND GND [-g5——1
VDD GND GND
VDD B?} GND GND :',
: : Ui ] VoD Bia | GND GND iz
OP! or:t OP! or:t Ut /oo S— L &b [z
VDD $— 23| GND GND [ys3—1
- - - - VDD t— 827 | GND GND [vog 1
C7714 ==C7713 S=C7712 ==C7711 VoD BS; GND GND 3?6
g Jeg J@g Jeg Ja vob — e
= = = = Eil
S5 s s iz
s @ % GND
£= 8 £ £ DEEc= e — —
o} ) o) ) 22
. 9 2 ) e %T oo
& 4 t—Eg | GND
- t—hz | GND
Table 3-27. 3.3V Power Rail Decoupling o oPS e | G
t—H25 | GND
= e
Package Rail Capacitor Type | Footprint Population | Location ? ? ? '2‘ gxg
T K
GB2B-64 3V3I_MAIN 0.1pF X65 0402 2 z Under GPU GND
GB4B-128 07732 07731 07730 07726 07724 07717 c7710 o
10F XsR [ 0603 |1 [1 Near GPU "obs_ops ane
GB3:256, 47uF | X5R | 0603 "RE Mear GPU
GB2B-64 3V3_AON 0.1uF X65 | 0402 1 |1 Under GPU
GB4B-128 1uF X5R |0603 |1 |1 Near GPU
B3 254 47uF | XSR | 0603 1 |1 Near GPU
Note: This table is for non-5L1 mode. For SLI mode, please refer to the MIO Decoupling table.

If GC62.0 is implemented, connect to a 3V3 rail that will be on in GCé6. OPS
If GC62.0 is NOT implemented, connect to the same rail as VDD33.
3V3_AON_S0
Under GPUNear GPU
1GB, Single Rank, 4 pcs VRAM
e S C7738 C770% | GPU GPU DPN| Memory Vendor 2Gb DDR3L:(1.35+/900Mhz) DPN WPN Voltage Note
GPUIC 3oru Q(T@ @osg@ %g‘gg 1€ VA NLSV-GM.S-A2 Hynix H5TC2G63FFR-11C X1PRC | 72.52G63.NOU | 1.35V
14114 XVDONDDSS g g é P FCB-GAE;)S-P IGOYH Samsung KAW2G1646Q-BC1A DODP7 | 072.2G164.0A0U | 1.35V
%3 NC#AD1QGU108 : 3v3_AON)VDD33 g:g g s 8 Micron MTAIK128M16IT-107G:K HKKF2 | 72.41128.N0U | 135V
W NC#AD7 (GM108:3V3, yxgggg G8 g 2 2
CHD: G9 o @D 9
- Vb33 “ 3 2GR, Single Rank, 4 pcs VRAM
H\/s 3V3AUX = 303y VGA_S0 GPU GPU DPN| Memory Vendor 4Gb DDR3L:(1.35v/900Mhz) DPN Voltage Note
fomrw VAV Under GPU Near GPU 1€ VEA NS CMLSAD Hynix HSTCAGE3AFR-11C 021M2 | 72.05462.00U | 135V |Build in EVT
JGOYH Samsung EAWAG1646D-BC1A 07XGT | 072.4G164.0A0U | 1.35V
3.3V +/- 5% GB2-64 FCBGASISP -
- o Micron MT41K256M16HA-107G:E RSRHS | 72.41K26.00U | 135V |Build in EVT
conlauRkBLE - orrze 85mA
POWER CHAELS 4 | 9
“roanspsize %,_5 £Lﬂgl_as %7725:: C’(;:;g 4GB, Dual Rank, 8 pcs VRAM
s noer L2 e FOREZ  goP GPU GPU DPN| Memory Vendor | 4Gb DDR3L:(1.35+/900Mhz) | DPN Voltage] Note
X Gs & & § g
&4 NC#G: 2 H HSTC4GH3AFR-11C 021N2 | 72.05463.00U | 1.35V |Build in E¥T
fomcr v e e 2 g 1€ VGA NISS-GT-5-A2 o e
%G5| NC#G5 2 2 2 B FXP79 Samsung K4W4G1646D-BCIA 07XGT | 072.4G164.0A0U | 1.35V
X—G7| NC#G6 3 ol S o GB2-64 FCBGAS9S
X NC#G7 & & 3 Micron MT41J236M 16HA-093G:E PPETP | 072.41256.0B0U [ 1.35Vv
% NC#V1 =
X——1 NC#V2
w1
poRA s
W3
peaza e
&P Security Classification | Compal Secret Data Compal Electronics, Inc.
N14M-GE-5-A2-GP Issued Date | 2015/01/20 [ 2015/12/31 Title
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Main Func

dGPU |

Data Bits 31:0 RANK 0

Place close VRAM1 VDD ball

1D35V_VGA_SO  VRAM1
VRAMA o =—D>FBA_D[0.31] <757880> 1D35V_VGA SO VRAM2 1D35V_VGA_SO
B2 E: FBA D11 ) =——>>FBA_D[0.31] <75,78,80> )
D9 | VPD DQo 7 FBA D13 VRAM2 B2 E3 FBA D5
G7| VoD A E FEA D Do | VBB D30 [FF7FBA DI
Kz | VDD e s FBA D15 G7 | VoD boy [[F2—rBA DY B | 89
e oo [h FBA D10 K2 | VBD Do [F8rBA DI c7827 T| C7804 2e
128M16 K4W2G1646Q-BC1A FBGA A31! VDD 0Qs [H2 EBA D14 VDD DQ4 [HSFBA Dd @§ BPF@§ g”
e d e+ o 2 SEm 2
SA000068U1TL e D38 [tz FBA D12 128M76 K4W2G1646Q-BC1A FBGA A31! e b lfG2 FeAD < < 3
1D3BVVGA S0 VDD 08 |2 — VDD pg7 (7 EBA D 2 2 g
) Da9 |2 Lh Lo SA000068U1L 1DSBYVGA SO0 VDD DQg 2L —LBA DS 2 2 3
A Q Q C FBA D DQg | -C3_FBA D25 2 2 2
Ag_| VD pa I FBA D: @ A Q oS [Fce—rBA D3O & &
o1 | Ybod b FBA D Ag | VDDA Da10 o2 —FeA Das o4 o4
co | voo Do [z FBA D: c1| oo Dot [-A7—FBA D2
02 yooa Dats |8 — S 1 voba DQis (a2 EBA D27
£9 | voog bais [A3 — 2 Yoo pate B Place close VRAM2 VDD ball
vbDQ VDD DQ15 1D35V_VGA_S0
H2 1 vooa Loas (£ FBA_EDC1  <75,80> 1 vooa . e
vDDQ LDOSH# FBA DQS_RN1  <75,80> Ho| YDDQ LDQS 55 FBA_EDCO  <75,80>
c7 vDDQ LDOSH# FBA_DQS_RNO  <75,80>
FBA VREF_0 H1 ubas g7 FBA EDC2  <75,80> c7 29
LA VE VREFDQ uDQs# FBA_DQS_RN2  <75,80> uDas FBA_EDC3  <75,80> - 8%
R7808 e | YREEDD FBA VREF 0 1 N, Ubaas 87 oA Dos RNG o g0s c7820 7| c7821 EH
1 FBAZQ0 L8 |, opT ¥ — &« FBACMDO <7578,80> R7809 M8 | UREFCA U & BbY_8 2
L F-2-GP 1 "BA ZQ1 L8 {7 oot K FBA_CMDO <7578,80> @22 TP Sgm| 2
= csit p2 FBA_CMD2  <75,78> L F-2-GP < < g
<75,78,7980,81> FBA_CMD7 N3 1 o RESET# 3:3T2 § FBA_CMD20  <75,78,79,80,81> = csit P2 FBA_CMD2 <75,78> 2 2 2
<75,78.79.80,81> FBA CMD10 & 7 <75,78,79,80,81> FBA_CMD7 N3 1 o RESET# P12 FBA_CMD20 <75,78,79,80,81> IS IS B
<7578,79,80,81> FBA CMD24 P3 1o NGt s <75,78,79.80,81> FBA CMD10 P71 L g 8
<75,78,7980,81> FBA CMDB & N2 |2 NCAe 8 <75,78,79,8081> FBA CMD24 & P3 | %o NG 8 = g
<7578,79,80,81> FBA CMD22 v NG#LY R <75,78,79,80,81> FBA CMD6 N2 195 NG#J9 [0 ® ®
<75,78,79.8081> FBA CMD26 & A5 NG9 | EL < <7578,798081> FBA CMD22 & A4 NGALT
<7578,79,80,81> FBA CMD5 & A6 NCEM7 M7 S <7578,79,80,81> FBA CMD26 A5 NG#Lg FEL
<75,78,79,8081> FBA CMD21 & A7 NCATS |23 FBA_CMD12  <75,78,79,80,675,78,79,80,81> FBA CMD5 & Ae NGy |FM75
<75,78,7980,81> FBA CMD8 & 28 NGH#T? L FBA_CMD14 <75.78,79,8086:78,79,8081> FBA CMD21 & A7 NCATS |23 FBA_CMD12  <75,78,79,80,81>
<7578,7980,81> FBA CMD4 & N A <75,78,7980,81> FBA CMD8 & 28 NGHT? L FBA_CMD14 <75.78,79.80,81>
<7578,798081> FBA CMD25 & L7 tomp ao <7578,7980,81> FBA CMD4 & RS 1 no | | VRAMAVDDAQ ball
<75,78,79.8081> FBA CMD23 & A1 vss <7578,798081> FBA CMD25 & AO/AP
<757870,8081> FBACMDY S NI o poy vas |B3 <75,78,79,8081> FBA CMD23 & R7 1 a11 vss Place c 0130%‘5\, VeA S0 a
vss |-E <7578798081> FBACMDY S N7Q%iopoy vss VO
vss 38 vss
<75,78,79,80,81> FBA_CMD29 M2 fan0 ves M2 vss
<75,78,79,80,81> FBA CMD13 N8 | o ves |8 <75,78,79,80,81> FBA_CMD29 M2 fan0 ves = = = °
<75,78,79> FBA_CMD27 M3 | B2 ves |-ML <75,78,79.80,81> FBA_CMD13 N8 | o vas OPS ,OPS ,OPS g S 3 S 3 3
vss [V <757879> FBA_CMD27 YN [ vss 8% 88 8% | 8 - 8 - & | 8
ES] ES] S So Sw @ @ @ @
E7 P! OPS > > S
<7580> FBA_DQM1 LDM VSS VSS 2} 2} 2} o] o] o] o]
<75:80> FBA_DQM2 gﬂ UDM vss | <75,80> FBA_DQMO ET ! Lom vss 3 2 a2 Em 2 @2 @2 @Y @Y
OPS  \ss <7580> FBA_DQMS3 UDi SS H H H 5 5 5 S
2 2 2 3 3 > 2
<75,78,80> FBA_CLKOP J7 B1 % % % 5 0 = S S
<75.78:80> FBA_CLKON gg K7 [ SK, vesa [ee <7 _CLKOP v ] ] ] 2 2 2 2
vssQ [ <75, A_CLKON v o] 8 = 8 o]
<7578,80> FBA_CMD3 %% FBA CMD3 K9 f . o vasq 28 [ ] v % Y = 03 %
vesQ Eg <75,78,80> FBA_CMD3 %', b CKE vSsQ
vSsQ vSsQ
<75,78,79,8081> FBA_CMD28 39 wes vssa [ s vssQ
<75,78,79,80,81> FBA_CMD15 Ksd| cast vssa [-or <75,78,79,80,81> FBA_CMD28 L9 wer vesQ Place close VRAM2VDDQ ball
<75.78,79,80,81> FBA_CMD11 RASH vesa <75,78,79,80,81> FBA_CMD15 CASH vasa | 1035V VoA SO
<75.78,79,80,81> FBA_CMD11 B Fack vasa [ o
Check MT41K256M1sHA-1o7e-E-eP® P@ =
@ MT41K256M16HA-107G-E-Gl - - - °
OPS , . OPS ,.OPS ., F 3 3 S 3
- g § - g § - g § - 8 - 8 -~ K’ - I
| Ela“lg Bullgl Ea““sz“A Lszwgl Ha" I . . . s~ S~ s @ S B¥. 3 @
FBCLK Termination place on VRAM side a5 5 oam 8 oem 8 @0 J@S oErs Jed
1D35V_VGA_S0 =) 3 ) c c c c
2 s |3 3 3 3 3
n n n N N N N
- % % % R R R R
33 8 8 == 8 8
m§ b T = v %
OF§ &
x| 8 162R2F-GP ]
60> FBA VREF 0 ((—FBA VREELD Table 3-11. DDR3 per Memory FBYDD/Q Decoupling
89 ) =3
T e® Yo -
OPS 8 80 3S Population g
T g iy - | : )
5 &3 2 Layout Note: Place in the end. Capacitor Type FBVDDQ FBVDD Location L
2 FBVDD/Q Combined
_ =
=9 -
0.1 pF X7R 0402 2z Under DRAM
1.0 pF X7R 0603 Under DRAM
FBVREF Termination 10 uF X5R 0805 0 Close to DRAM
Type FBVREF% | Voltage GPU_GPIO10
Un-termination 50% 0.749vV High . —— A
Security Classification Compal Secret Data Compal Electronics, Inc.
Termination 70% 1.0617V Low Issued Date 2015/01/20 Deciphered Date 201512731 Tie GPU-VRAML.2 (1/4)
THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL Size | Document Numb-er 2 oV
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D A00
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS LA_B483P
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.
Date: Wednesday, January 21,2015 [Sheet 78 __of 102
1

3

2




Main Func

dGPU |

VRAM3

1D35V_VGA_SO VRAM3
o

gg VDD
&7 VDD
— k2 | VDD
128M16 K4AW2G1646Q-BC1A FBGA A31! e
VDD
SA000068U1L VDD
1D35V_VGA_S0 VDD
@ VDD
ﬁ vDDQ
<1 voba
G| vobQ
B vobQ
E5| VvDDQ
1 voba
| voba
5 VoDQ
vDDQ
FBA VREF 1 H1
R7912 5 VREFQCA’
1 -8A 7Q2 Ls | VREF
F-2-GP Z
<75,78,79.80,81> FBA CMD7 3 N3 f o
<75,78.79.80,81> FBA CMD10 & P71
<75,78,79.80,81> FBA CMD24 & P3 | s
<75,78,79,80,81> FBA CMD6 & N2 195
<75,78,79.8081> FBA CMD22 & Pg |4
<75.7879.80.81> FBA CMD26 & P2 15
<75,78,79.80,81> FBA CMD5 & R8 |6
<75,78,79.80,81> FBA CMD21 & R2 |
<7578,79.80,81> FBA CMD8 & A8
<757879.80,81> FBA CMD4 & R3 |9
<75,78,79.8081> FBA CMD25 & L7 |\ oap
<75.7879.80.81> FBA CMD23 & R7 | 11
<7578798081> FBACMDY S N7Q%iopoy
<75,78,79.80,81> FBA _CMD29 ’ng BAO
<75,78,79,80,81> FBA_CMD13 BA1
<75,78,79> FBA_CMD27 IEH v
<75,81> FBA DOM4 g:gg LDM
<7581> FBA_DQM7 UDM
<75,79,81> FBA_CLKiP J7 Lok OPS
<75,79,81> FBA_CLKIN K7
CK#
<757981> FBACMD19 %% % FBACMDI9 K9 f .. o
<75,78,79.80,81> FBA_CMD28 kg WE#
<75,78,79,80,81> FBA CMD15 CASH
<75,78.79.80,81> FBA CMD11 B Facs

@

NC#T7

D34
D38
D35
D39
D32
D36
D33
D37
D59
D62
D58

T|olz|z|T
SIS

D63

>(0)o)0)

D57

D60

A2
B8 D56

Data Bits 63:32 RANK 0

B B b b b b b b b s b

A3 D61

e —
I —
K1 <<

S —

L Erame Buffer Patition A-Lower Haf |

1D35V_VGA_S0

<81> FBA VREF 1 <

A ax
P
88
D@
3
ops¢
FBA VREF 1
@0nO T =2
- ox =3
g8 2 &%
OPS = 5 g
@ dops¢
<
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R
=5 =
=3 =

Place close VRAM3 VDD ball

1D35V_VGA_S0
=——>>FBA_D[32.63] <75,79,81> G ) (BAMA =——>>FBA_D[32.63] <75,79,81> 1D35V_VGA S0
VRAM4 B2 E A D44 Q
05| V00 D00 [F7—FBA b ops
—C2{ vop Q2 |¢ . 3 29
VDD DQ3 [ ADa7 3 23
VDD DQ4 |y A Daz 2 $8
& =]
128M16 K4W2G1646Q-BC1A FBGA A31! e b G2 FeA Das Cem| S
c (%]
SA000068U1L 1D35V_VGA S0 veo ng D7 FoA Dz > 2
DQ9 | 3 o]
@ ﬁ vDDQ DQ10 [& ﬁ 355 E °
c1] vopa DQ11 |5 D 8
G9| VbDQ DQ12 35 A DA T
52| vopa DQ13 M35 FEA D
6 VDDQ DQ14 FAs—FBA D2
vDDQ DQi5
F
1| voba 3 Place close VRAM4 VDD ball
FBA_EDC4 <75.81> Ho | Vbba LDQS (&3 FBA_EDCS  <75.81> 1D35V_VGA_SO
FBA_DQS_RN4  <7581> vDDQ LDQs# FBA_DQS_RN5  <7581> 5 -
FBA_EDC7 <7581> FBA VREE 1 Hi uDQSs g;:§ FBA_EDC6  <75.81> S
FBA_DQS_RN7  <7581> RiSTS v | VREFDQ uDQs# FBA_DQS_RN6  <7581> 4 3 @0
= VREFCA @ N Q3
FBA_CMD16  <7579,81> 1 "BA ZQ3 L8 |7 oot FKL— &« FBA_CMDi6 <757981> o o cs
i F2-GP 8 8 g
FBA_CMD18  <75,79> = cs# pk2 FBA_CMD18  <75,79> =4 Ofa| 2
FBA_CMD20 <75.78,79,6P578,79,80,81> FBA_CMD7 N3 1o RESET# P12 FBA_CMD20 <75,78,79,80,81> 5 S g
<75,78,79,80,81> FBA_CMD10 & P71 A1 2 2 2
<75,78,79,80,81> FBA_CMD24 & P3 1o NC#1 ] ] 8
<75,78,79,80,81> FBA_CMD6 & N2 {5 NG#g 22— 2 R °
<75,78,79,80,81> FBA CMD22 & A4 NG#LT ¢ g L 8
<75,78,79,80,81> FBA_CMD26 & A5 NG#LY 2 T =T 3
<75,78,79,80,81> FBA CMD5 < A6 NCEM7 M7 S
FBA_CMD12  <75,78,79,806818,79,80.81> FBA CMD21 A7 NC#T3 12 FBA_CMD12  <75,78,79,80,81>
FBA_CMD14 <75,78,79,8675(28,79,80,81> FBA CMD8 & o s NG#T7 L FBA_CMD14 <75,78,79,80,81>
<757879.80.81> FBA CMD4 & S ho Place close VRAM3 VDDQ ball
<75,78,79,80,81> FBA_CMD25 AO/AP 1D35V VGA S0
<75,78,79,80,81> FBA_CMD23 & R7 1 a11 S5
<7578798081> FBACMDY S N7Q%iopoy
<75.78,79,80,81> FBA_CMD29 M2 1 ono OoP§ , OPS , OPS 9 9 g g
<75,78,79,80,81> FBA_CMD13 N8 | o A8 83383 | 8 | € 8- 8§
<7578,79> FBA_CMD27 M3 { 5ho c3 ca ca @ (,, s P
S 13 13 o 8 B¥E_ 8 o
OPS B 2 | 2 dm| 2 ERQ |ERQ |ERQ |ERQ
E7 3 =) =) c c (=4 c
<7581> FBA_DQMSH g z z 5 5 5 3
<75,81> FBA_DOM6 < —x —x 2
3 3 3 N N N N
8 8 8 R R R R
757918 FBA CL| 8 8 8 &
/79 FBA C g ] ] ] ]
<75,79,81> FBA_CMD > > > b CKE
<75,78,79,80,81> FBA_CMD28 L3 \wes
<75,78,79,80,81> FBA_CMD15 *jg CASH '
<7578,79.80,81> FBA_CMDI11 RAS# ] Place close VRAM4 VDDQ ball
P@ = 1D35V_VGA_S0
MT41K256M16HA-107G-E-Gl o
e oP§ _ _OP5 __OP S 3 3 3 0PS 9
733) 733) 7Xs) @ @ ] @
-l ed -l ed - ed - B B 8- §
S So SX @ 2 BYE._ 8 @
an] 8 @n 8 @] 8 oG o@8 @8 J@E
. . . 3 I 8
FBCLK Termination place on VRAM side 3 3 3 ‘T 2 e v¥e ‘T =
e 12 18 | sl 51 51 s
g g g 2 2 2 2
FBA CLK1P @ 8 = 8 o
(5
R7914
162R2F-GP
OPS
FBA CLKIN
Layout Note: Place in the end.
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Main Func =

dGPUI

1D35V_VGA_SO VRAMS
o

Data Bits 31:0 RANK 1

> FBA D[0.31] <7578,80>

Place close VRAMS VDD ball

1D35V_VGA_S0 1D35V_VGA_S0
B2 E: FBA D13 G EAMe =)>FBA_D[0.31] <7578,80> S
55 \bp bas £ Per ol 521 voo pQo [-E3—£EA D
——C2{ vop Q2 |¢ [EA DL 291 oo 001 Hr— oAt 29
VDD DQ3 F t—5 VDD DQ2 [~F—F Q
N veo s FBA D12 Kz | /o8 oe FBA D7 VRAM 8 PCS _| csoot 7| csoo2 7| 28
b FBA D: I 8 Z“VRAM 8 PCS
VDD DQ5 |55 FBA D14 VDD DQ4 FBA DI @ 8 8@‘ g
VDD DQ6 [ FeA Do VDD DQ5 |-G FBA D fEE 2 s g
1D35V_VGA_S0 VDD DQ7 FBA D22 VDD DQ6 [ FBA D. > > 2
VDD DQ8 |-¢; FEA DT 1D35V_VGA_S0 VDD par FBA D25 S S &
A DQ9 [ FBA D23 VDD DQ8 [C3FeA D57 3 3 o)
vDDQ DQ10 [ F DQY &5 > > o
A8 1 oD DQ11 4 e At voba paio (o2 —LBA D2t o] o]
¢ { vooa pQi2 A EBA D20 LUH Byee pQ11 [-52EBA D3O ° °
8 1 vona bQ1s A e St vona DQ12 [FArEBA D20
D2 B! FBA D21 C A2__FBA D28
vDDQ DQ14 F vDDQ DQ13 F
9 F 2 F
E9 | voog bais A — 22 1 vooa DQ14 S —EBA D27 Place close VRAM6 VDD ball
H VDDg os |-E8 FBA EDGH F VDDg DQ15 1D35V_VGA_S0
o VDD LDQS 55 | 1o VDD F3 5
vDDQ LDQSH# FBA_DQS_RN1  <7578> He | VDDQ LDQS Dé FBA_EDCO  <7578>
c7 vDDQ Lbas# FBA_DQS_RNO  <75,78>
UDas FBA_EDC2 ®o
<7880> FBA VREF 0 yyEBA VAEE 0 H1 L reroa Ubass E§ FBADGS N2 <7578 5 EBA VREF 0 " upas (52 § FBA_EDC3  <7578> ceoos ~| 28
VREFCA < > - O e —: VREFDQ uDQs# FBA_DQS_RN3  <75,78> c
VRAM 8 1 = FBAZQS L8 17q oot — &« FBACMDO <7578,80> R8001 ] M8 | UeerCA 8 2“VRAM 8 PCS
243R2F-2-GP 1 "BA_ZQ6 L8 |7 oot K FBA_CMDO <7578,80> Er Gga| 2
= cs# pk2 FBA_CMD1 2X5REF-2-GP - g g 3
<7578,79,80,81> FBA CMD9 % NI RESET# §E§ FBA CMD20  <75,78,79,80,81> = VRAM 8 PCS cst P2 FBA GMD1  <75,80> 2 2 2
<7578,79,80,81> FBA CMD24 Em I <75,78,79,80,81> FBA CMD9 ) 81 a0 RESET# P12 FBA CMD20 <75,78,79,80,81> 2 2 5
<75,78,79.80,81> FBA CMD10 & A2 NGt s <7578,79,80,81> FBA CMD24 Al S S o
75,78,79,80,81> FBA CMD13 & N I 75,78,79,80,81> FBA CMD10 & P: Lt o 8 = 3
35787980815 FBA OMD26 & ﬁf ,':,'g:ﬂ? Lt S <<75,78,79,80,81>> FBA_CMD13 N ﬁg mg;j; |Jo_ 2 2
<75,78,79,80.81> FBA_CMD22 A5 NG#Lg FEL <75.78,79,80.81> FBA_CMD26 A4 NG#LY R
<75,78,79,80,81> FBA CMD21 A6 NCEM7 M7 S <7578,79,80,81> FBA CMD22 A5 NG#Lg FEL
c <75,78,79.8081> FBA CMD5 S A7 NCA#T3 |8 FBA_CMD14 <7578,79,80,875,78,79,80,81> FBA_CMD21 Ae NGy |FM75
<7578,79.80.81> FBA CMD8 & 181 e NG#T7 L FBA CMD12  <7578,79,80:85:78,79,80,81> FBA CMD5 S A7 NC#TS [H2 FBA CMD14  <75,78,79,80,81>
<75,78,79,80,81> FBA CMD23 A9 <75,78,79.80,81> FBA CMD8 A8 NGHT? FBA CMD12  <7578,79,80,81>
<75,78,79.8081> FBA CMD28 & L7 tomp ao <7578,79,80,81> FBA CMD23 g
<75.7879.80.81> FBA CMD4 S A1 vss <75,78,79.8081> FBA CMD28 & ATO/AP DD
<757870,8081> FBACMD? S NI o pcy vss [-B3 <757879.8081> FBA CMD4_ S B2 At Place CIO?D%\Y\%AAMEV Qball
VSS g <75.78.79,8081> ! ———————q At2/BCH 5 -
8
VSS [z
<75,78,79,80,81> FBA_CMD29 ’ng BAO ves jg o VRAM 8 PCS VRAM 8 PCS
<7578798081> FBA_CMDS N8 | Bat vss 52 <75,78,79.80,81> FBA_CMD29 M2 1 8o - - - o
<7580,81> FBA_CMD30 BA2 vss [T <75,78,79,80,81> FBA_CMD6 N8 | Bat S wo wo wo e e e 8
vss [ <7580,81> FBA_CMD30 BA2 vas . - 88 | 88 | 88 | 2 - 2 - R - 2
75,785 FBA_DQMI E7 { | pm Ve e 2 ! g g ge 53 & BbY_8 &
<75,78> u p o <) o
Z7578> FBA_DQM2 ?@ UDM vss | 578> FBA D B ! @ 2@ 2@ 2 BL @E @T J@E
VSs 578> 1 9 ! 2 2 2 S S S 3
<75,78,80> FBA_GLKOP J7 CXRAM 8 Pc%sscx B1 n m ] ) ) IS IS IS 5
<75,78,80> FBA_CLKON gg K7 L s vasq |-B2 <75,78,80> FBA_CLKOP — FBA ClRop 7 & o vssa Bl % % % ] ] ] ]
VSSQ b1 87580- FaA-oLioN $ S ST FBAGLKON k7T 3K, vesa e g gL g g
<7578,80> FBA_CMD3 % >M.CKE vasq 28 vasq VRAM 8 PCS b b b %
vasq |-E2 <757880> FBACMD3 %% % FBACMD3 K9 {.. . vasq 28
vssQ (-8 vssQ (-2
<75,78,79,80,81> FBA_CMD25 L3 \wes vesq 2 vesq |FE8
I K3 G L3 F9
E e R i T T, N Place cloge VRAMEVDDQ ball
A - RASH VvesQ 1 <7578.79.80.81> FBA_CMD11 NOx v veea [ree 1D35V_VGA_SO0
MT41K256M16HA-107G-E-Gl
. 4D — VRAM 8 PCS VRAM 8 PCS VRAM 8 PCS
[o] [o] [o] o
@ 7Y} 73] 73] g g g 3
@ - Q8 - Q8 -| 28 - 3 & - 5 - 8
S Sa S @ ® == o @
o T o T o T o O T o o
B 2 gl 2 @’ 2 ofF2Q E2Q o E 2 (IIV@E
= = = < < < <
g g g 3 3 3 3
n n n n N N N
] 2 2 R R R R
ol o] o] o]
VRAM8PCS  VRAM 8 PG5 % % %
VRAM 8 PCS
FBVREF Termination
Type FBVREF% | Voltage GPU_GPIO10
Un-termination 50% High
A 0749\
Termination 70% 1.0617V Low
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Main Func

dGPU |

Data Bits 63:32 RANK 1

Place close VRAM7 VDD ball

1D35V_VGA_SO 1D35V_VGA_SO
O B MRAMT —>>FBA_D[32.63] <75,7981> G BAMS —>>FBA_D[32.63] <757981> 1D35V_VGA_S0
E3 F E o
52 fvoo pQo [-E2—£2A D36 521 voo pQo [-E2—£2A D43
Dg Q A D34 Dg Q A Dad
&7 Voo DQ! 5 —FA D39 &7 VDD DQ1 ¢ T 5 5
—xs VDD DQ2 [F5—FA D3e —xo| VDD DQ2 | T @ @ ®o
VDD DQ3 FBA D37 VDD DQ3 A Dz 2 8 Qg
VDD DQ4 FBA D33 VDD DQ4 A Dd 2 BE_ 3 s8
e DQ5 "Gp—FBA D36 M DQ5 "G5> FpA b 8 olEm & g
VDD DQ6 (1> —FBA Das VDD D6 [ T g =B 5
1D35V_VGA_SO VDD bQ7 FBA D62 1D35V_VGA_S0 VDD bQ7 A D50 > > ) RAM 8 PCS
VoD DQ8 "G5 FBA D59 VoD Das I7¢ A D52 S 5 &
A DQ9 "G FBA D63 A DQs 76 A D51 & & o4
vDDQ DQ10 [~ vDDQ DQ10 [& ; ;
A o 0 Ic A D58 A Q 10 ¢ A D55 @ | &
ci voa DA1! | A7 FbA o1 ci] Yooa patt & Ty ] ]
Cg| VDD DQ12 FAs—FBA Dos Ga| VoD DQ12 [ D
55 YDDQ DQ13 55 —FBA Dag T voDQ DQ13 5 Ty
vDDQ DQ14 F VDDQ DQ14 E
E9 A A D57 E9 A A D
Pl Vbba pars Pl Vbba pae Place close VRAMS8 VDD ball
H2 1 voba woas 2 FBA_EDC4 <75,79> h2 1 yopa Loas [-E2 FBA_EDC5 <75,79> 1035V VGA
H9 1 voba Loas |82 FBA_DQS_RN4  <75,79> H9 1 voba Loas |82 FBA_DQS_RN5  <75,79> 35V VGA_S0
c7 c7
uDas FBA_EDC7 <7579 uDas FBA_EDC6  <75,79>
<79.81> FBA_VREF_1 ) ;BA VREF, 1 ,u; VREFDQ uDQSH# Eé FBA DQS_RN7  <75,799.81> FBA_VREF_1 y5FBA VREE 1 n% VREFDQ uDQs# Eé FBA_DQS_RN6  <75,79> ] @ v
6102 VREFCA 101 VREFCA - R - & - Q2
1 -BA ZQ7 L8 K1 K FBACMDI6 <757981> 1 -BA ZQ8 L8 K1 K FBACMDI6 <757981> i < co
F2-GP Z opT < - o 2X5REF-2-GP 2 opT < - " @ @ 5%
= VRAM 8 PCS csit pt2 FBA_CMD17 <7581> = VRAM 8 PCS csit p2 FBA_CMD17 <7581> VRAM 8 PCS (@2 2 Sgm| 2VRAM 8 PCS
<75,78,7980,81> FBA_CMD9 N3 1 o RESET# P12 FBA_CMD20 <7578,79806618,79.80,81> FBA_CMDI > N3 1 o RESET# P12 FBA_CMD20 <75,78,79,80,81> < < 2
<75,78,7980,81> FBA CMD24 & 7 <75,78,7980,81> FBA CMD24 & 7 o 2 2 2
<75,78,79,8081> FBA CMD10 & P3 | s New1 <75,78,79,8081> FBA CMD10 & P31 NG IS IS 8
<7578,79.80.81> FBA CMDI3 & N2 1 a3 NG#J9 <7578,79.80.81> FBA CMDI3 & N2 195 NG#J9 ﬂ?_x g g 8
<757879,80,81> FBA CMD26 P8 { aa NC#LY <757879,80,81> FBA CMD26 ™ NG#L [ e L g
<75,78,79,80,81> FBA_CMD22 A5 NGALO <75,78,79,80,81> FBA_CMD22 A5 NG#L9 |2 =%
<75,78,7980,81> FBA_CMD21 & R8 | % NCHM? <75,78,7980,81> FBA_CMD21 & Ae NGy |M75
<75,78,79,8081> FBA CMD5 & R2 |7 NCAT3 FBA_CMD14 <75,78,79.816618,79,60.81> FBA CMD5 A7 NCATS |13 FBA_CMD14  <75,78,79,80,81>
<75,78,7980,81> FBA CMD8 & T8 1 ng NGAT? FBA_CMD12  <75.78,79,8075(28,79.8081> FBA CMD8 & 18 1 ng NGH#T? L FBA_CMD12  <75.78,79.80,81>
<75,78,7980,81> FBA CMD23 & Ao <75,78,7980,81> FBA CMD23 & A0
<7578,798081> FBA CMD28 & L7 | o ioap <7578,798081> FBA CMD28 & L7 | o oap Place Clos?m\s/ﬁélwsz vDDQ ball
<75,78,79.8081> FBA CMD4 & R7 | M1 vss <7578,79.8081> FBA CMD4 & R 5V A
<757879,8081> FBACMD7 S N7 o ey ves <75,78,79,80,81> FBA_CMD7
VSs VRAM 8 PCS VRAM 8 PCS
Vvss
<75,78,79.80,81> FBA_CMD29 M2 oo vas <75,78,79.80,81> FBA_CMD29 wo wo wo 8 8 8 8
<75,78,79,80,81> FBA_CMD6 N8 | o vss <75,78,79,80,81> FBA_CMD6 s s s =4 = = 2
<75,80,81> FBA_CMD30 M3 | oao vss <75,80.81> FBA_CMD30J ss 58 ¢ 3 b 2 B 2 o
VSS e} e} e} e}
ves [ @. @. [ERQ o [ERQ [ERQ [FRQ
<75,79> FBA DOM4 g; LDM vss 75,795 i 5 5 S S
<75,79> FBA_DQM7 UDM Vss <75,79> M z —2 2 2
VSS X X X
<757981> FBA CLKIP z C‘K’RAM 8 Pc%sso o] Forodte rok o) b ok VRAM 8 Pcs VRAM 8 PCS VRAM Q;PCS g L g 8
<75,79,81> FBA_CLKIN gg K7 § ks vSsQ 513 <75,79,81> FBA_GLKIN ggg FBA GLKIN K7 b Okt T T 0% o
vSsQ
<75,79,81> FBA_CMD19 SH> FBA CMD19 K9  CKE vesQ _Eg <75,79,81> FBA_CMD19 SH> FBA CMD19 K9  CKE
vSsQ
E8
<75,78,79.8081> FBA_CMD25 L3 veea [ 75,78,79,80,81> FBA_CMD25 L3
X WE# vSSQ < > X WE#
<7578,79.80,81> FBA_CMD15 % K59 case vssa [2L <7578,79.80,81> FBA_CMD15 % K59 case
<75.78,79,80,81> FBA_CMD11 RASH vesQ <75.78,79,80,81> FBA_CMD11 RASH Place close VRAMS VDDQ ball
1D35V_VGA_SO
MT41K256M1sHA-1o7G-E-GP® MT41K256M1sHA-1o7G-E-GP® o
VRAM 8 PCS
@ @ [o] [o] [o] Q
- Q2 Q2 Q2 - I ® - 5 - 8
cR c & C >
S g &> @ 2 BYE._ 8 @
@ 2 a @ @8 (@t @ Jed
g S S S S
5 =2} =2} D )
(:_N) G) N N N 5
VRAM 8 PCS % g g g g
VRAM 8 Pcs 8 8 8 8
o o o o
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Main Func = dGFX_COREl
@ PG8201
PUS203, PUB205, PUS207 and PUS209 manually change to 84.SRA1Z.037
PAD-OPEN 4x4m
@EMI@ PL8203
PWR_DCBATOUT VGA_CORE1
FBMJ4516HS720NT_2P
VoA VeAe 2 1 DCBATOUT
o
- - veA@ PCB210 PCB214 VGAGEM@
2 2 Pcszos R M PC8220 "E
& 3 ¥ K H 32
0 < 0 < b3 x 2 g © 35
5v.s0 - H -l & K - g o :‘a ey
@Pus204 | & L Pusof[] T g g g g - b9
U 5 vere g s o 3 | N o
o vere 5 3 3 g g 3 3 K EE
PRA913 . ‘ 5oL, ‘ 5 2 g ] 2 3 g
2.2 0603 5% 8 9 ) <5 5 °
Eoog E
- & 2 5
RT8812 PVCC ol g o] E VGA_CORE
F & pLz01VOA@
VGA@ ver@ £ Z H T
PC8202 PCB207 = = 1 2 .
| 2 1PWR VGA CORE TON_1 | 0.1U_0603_50V7K 2 2 . 0.33UH_PCMC063T-R33MN_20A_20%
2| @ 4 1 = 18 3 I
0.1U_0402_25V6 U201 = puszod T = puszod T - | §, g g 2
VGA@ ) GA@ 4 VGA@ < @EMI@ PRB216 8§ Lk 2
VGA@ PR8202 PRB201 Q 8 8 4.7.0805_5% 3 al
gaoe oK 0402 1™ bwn _voa core Ton o & 2 PWR VGA CORE UGATE! o] H o H - 225 ]88
posAToUT TON UGATE! @PREID VGA® Pog2T1 1 @ @ - g g
PRE203 0_0603_5% 0. V7K = = @ P82
3V3_AON_S0 e 2 1 18 | bsoon sooT |1 PWR VGA CORE BOOT2 1PWR VGA CORE BOOTi i 2 [ —} @g};@m:zca;o‘?w
100K_0402_1% LoJ - .
PWR _VGA CORE EN 3 EN PHASET 20 PWR VGA CORE PHASE1
(152483 DGPU_PWROK <& = PAD-OPEN 4xdm
@PR8207 PWR _VGA CORE PSI 4 19 PWR VGA CORE LGATE1 PWR_DCBATOUT_VGA_CORE2 @EMI@ PL8204
0402 5% pst LOATET . i
76] VGA CORE_VID 3 VGA@ PRE224 MQCP setting (current limit ~ 60.3A) FBMéMs!sHSHuNT‘_ZP
@1000P. G 10.7K_0402_1% OPS should be in DUMMY column. 2 2 VGA@ VGA@ VGA@EM@ ) posATouT
il 909 PWR_VGA CORE_VID 5 14__PWR VGA CORE UGATE2 <] 8 GA@ P052|5 PCB224 x
L i viD UGATE2 @PRB21T VGA® PCE216 ol 2 2 [PCE212 PCB2|3 o PO | o
@ PC8201 0_0603 5% 0.1U_0603_50V7K < VGA@ < £ a8 cf
PWR VGA CORE RGND 2 |1 PWR_VGA CORE VREF 8 15 PWR VGA CORE BOOT2 |PWR VGA CORE BOOT2 12 | @|Pusz0§ 1 e o PUB20: e x ,,>, 2 © 34
1T VREF BOOT2 | i o = ¢ g & & g ey
0.1U_0402_16V- g -4 g Tl g ] -g 2 - LT e
o PWR_VGA CORE REFN 7 16 PWR VGA CORE PHASE2 2 3 2 g o g 2 § S
J— REFIN PHASE2 4 o . o g 2 d d mg
— 3 w a2 8 =& 2 2 E ®
VGAGN15@ PREZ05 <} 4 <3 =3 = =2 =2 2 =
L o 17 = - 2 2 s
- > /l PWR _VGA CORE REFADJ 6 REFADJ LGATE2 PWR _VGA CORE LGATE2 E ,: E g g
REFIN VAEF A | 8 g g
R3 PWR VGA CORE SS 1 Vens |-12PWR VGA CORE VSNS H j z \GA GORE
27K 0‘02 l @ H @
2t 10w vea cone roD - e
2 1 P 520550\/ GND RGND 1 2
47P_0402 ¢
PRezos VGAGNIS@ [7:] 0.33UH_PCMCOB3T-R33MN_20A_20%
00402 5% , X ! § 3
VGA( | 3
VGA@N15@ OPS @ 3V3 AON_SO Iy 3
PCE223 2 lel
/ | 5600P_0402_50V7K 2% g
C PWR VGA CORE RGND ! >
R4+R3 2 N15V_GM_S
[76] VGA CORE_PSI »>—2—
VGA@N1S@ P Config D
PCB204 @PR8257 ontig
7.87K_0402_1% 0. 0402 5%
) 0402 5%
0.01U_0402_50V7K PRe2s0
-O1L0302.5 £ 10K_0402_1% Design Current=33.5A
o o @ VGA_CORE 56.65A <OCP< 66.7A
5| H
2 g
w B -
¥ 5
8 PRg212 Conpanent N15V-GHi-S
5 100_0402_1% Check config D [
- 3D3V_VGA SO veA@ value
« o
§ KPI;RIDZ l“/VGA@ 2 ! VGACORE_VDD_SENSE_1  [73] 271 20K
T Jr0402 1% PWR VGA CORE EN e P— -VDD_SENSE_t [73] &I (PRE222) s e
Tecazes T vere PCe2z2 0.0402.5% w2 wnze) | 1 20K
i o PC8219 | 47P_0402_50V8J 64 £4.20025. 6D]
@ © | 47P_0402_50v8) : 61.20025.6DL
PR8260 0 2K
3K 0402 13 - & | 2 1 B3 (PRO208) | 63.80034.10L | 54.20015.600
[1583] DGPUPWREN D> >——T AA~e | @g ] VGACORE_GND_SENSE_1 (73] e T
d @ ~| vere RUSRS (PRE209)| 63 78715, 6DL [64.18025.60L
E) PC8217 0_0402 5%
3 | o 47P_0402 508y PR8213 Jp— 5.6nF 2708
| 100_0402 1% 76.56222 26 |78.27224. 281
— For tuning VGA_CORE sequence.
PWM-VID Specification T I 78.56222.2FL:0BS REASON: 50V is more popular, cf
configa | contig fconfige | confign 4
‘mn v ee ad peLy foo PRE222 PRE206 PRE20S PRE200 PCB223___ VGAGN16@
Vmax v [12 [FI 1D 115
Vboot. v [osrs NN (X 1.028
Voltage Step Vtep. mv | 625 hid 25 1.5
Number of Voltage Levels N level | % ,‘46 20 20
e of Tohnge Lo = 20K_0402_1% 20K_0402_1% 2K_0402_1% 18K_0402_1% 2700P_0402_50V7K
PWM Frequency Fruw MHz )l\ 1.125 0.676. 0.676
PN Minimum Pulse Width To | g3 926 || 925 74 Z
VID Transient Time T < <0 [[<10 100 <100
o I/P cap: 10U 25V K0805 X5R/ 78.10622.51L
Component Valve (= () Inductor:CHIP CHOKE 0.22UH PCMC104T-R22/ lmohm/ Isat =60A rms /68.R2210.10C
R1 (1%) [ CHE 2 & z 0/P cap: CHIP CAP EL 330U 2.5V M6.3%4.4 Chemi-con/79.3371V.6CL
CIRERe CHE 0 0 75 H/S: SIRA14DP-T1-GE3 / 6.8mohm/8.5mOhm@4.5Vgs/ 84.A14DP.037
R33N VY ke |15 2 3 0 L/S:SIRA06DP-T1-GE3 / 2.75mohm/3.5mOhm@4.5Vgs/ 84.SRA06.037
Ré (19, K |30 18 24 62 A
RS (1%) K |15 0 g 174
e o 1S 27 18 5.6
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Main Func

dGPU |

3D3V_VGA_S0
1D05V_VGA_S0

3D3V_VGA_SO0 should ramp-up before VGA_Core
VGA_Core should ramp-up before 1D5V_VGA_SO
1D35V_VGA_SO0 should ramp-up before 1D05V_VGA_SO

3D3V_VGA_SO

R8301
100KR2J-1-GP[)

o
Could also be used for LUALAG SeqUEnce.

Q8301
2N7002K_SOT23-3

' 3D3V.-S0to 3D3V_VGA_S0
- 08y 50 1DO5V_S0 to 1DOSV_VGASO. VGA_CORE&1D05V_VGA_S0 Discharge Circuit
PRE301 o~ 1DO5V_VGA_S0
1KR2J-1-GP U301 Combine PG8313,PG8314,PG8315 to PG8313
@§CG_20 1 13 PG8313 VGA_CORE
R8313 @ o 1 7)) VINt#T VOUT1#13 34 1005V VGA OUT2 1 2
| 1005V VGA EN VINT#2 VOUT1#14 >
<15,24,8283> DGPU_PWROK » ) Gle@ 3D3V_S0 6 8 3V3_AON_S0 GAP-CLOSE-PWR -
OR2J-2-GP - 71 VIN2#6 VOUT248 |79 PG8312 3D3V_AUX_S5 PR8317
NON_GC6 VIN2#7 vouT2#9 3D3V_VGA OUT1 1 2 . ® 1D05V_VGA SO 10R2U2.GP
- a3 ss1 |12 VIT CT 105VC 2 DGPU_PWE E
/ 4 10 VIT CT 3vC 1 . GAP-CLOSE-PWR
NOGC6@ | SCD1U16V2KX-3GP) SV-S0 o veias OPS ss2 C8305 c8316 i _ 8308 PRB313 p| G =
DY " H @ cg3o7 100KR2J-1-GP
] 1D0SV VA EN 3, onp 1L oP %oP! @ ; D S ise o w VGA CORE DISCHGDIS@
5.82.83> DGPU_PWR EN > > >———4 EN2 GND o @ 3 o E o€ e S DIS@ PQB305
. I @ g = g 1 2 gl 2N7002KDW-GP ’ﬁE: 10R2)-2-GP
| | EM5209VF DFN 14P DUAL LOAB-SW 2 g = 3 3= PRE316
c8302 c8304 Dis@ 3 g2 ]
DYl J%c2 DL ; 2 5 2 cs310 a3 2nd = 84.2N702.E3F 7| _|  Pass07
of @zg 2} B g o 8 C8306 = 3rd = 75.00601.07C S 2N7002K_SOT23-3
ER = [} & 4th = 84.DMN66.03F DGPU PWR EN# 2 E}
=32 . s > =
2 X01_0721 pis@ o @ Dis@ — 2 3T =
5 " DIS@ -] s - 1D05V_VGA S0|DISCHG oPs
3 % g <1582,83> DGPU_PWR_EN > > >— Dis@ o)
[o]
® ® R . 3D3Y.S0 Qs302 3D3V_VGA_SO ® §
Cold Boot/Optimus: 3V3_AON&3V3_MAIN==>NVDD&PEX_1.05V==>FBVDD/Q NTK3136PT1G_SOT723]3 ° -
GC6 2.0 Exit: 3.3V_MAIN==>NVDD&PEX1.05V 3’[—#—1 4 Gce@ pis@
J; |
GCs@ _[C8311
N C6_20 resde GC6./20 &
3V3_AON_S0 D 10KR2J-3-GP C8s01
g“‘ @ GC6_2 6303 DO1USOV2KX-1GP 8303
R831 R2J-2-GP
| oS g one2dl S= GPIOS) GC6_PWR_EN_R# @GD'U‘GVZK’( 3P v AoN S0 3D3V_VGA_SO
e ) o
3V3_MAIN_EN is an open-drain GPIO. g
<76> GPIO5_GC6_PWR_EN > > @ 2

<20,24,75,76>

<15,24,82,83>

1D35V_VGA_SO0

SIRA06DP-T1-GE3
Id=10A, Qg=22.5~34nC
Rdson=2.75~3.5m ohm

PC8303
SC10UBD3VIMX-GP gy
Dis@

3D3V_AUX_KBC
DY

1D35V_VGA EN#
PR8314
100KR2J-1-GP

3D3V_AUX_S5

j @O0PS @

PR8311
100KR2J-1-GP

D| G| s

Dis@ OPS | o

1D35V_S3

P
SCDO1US0V2KX-1GP.
@Sﬂt

<
PQ8304 S
2N7002KDW-GP ﬁE‘;—E
2nd = 84.2N702.E3F 7|
3rd =75.00601.07C |5 G
4th = 84.DMN66.03F —

D8301
2

>>

GC6_FB_EN

1 1Q35V_VGA EN

1.35V +/- 3%.
5.6A

1D35V_VGA_S0

PQ8308

PC8307
SC10U6D3V3MX-GP
PS

~ 5IRAQGDP-T1-GE_POWERPAR
pis@

bis@

1D35V_ENABLE_RC

1D35V_VGA SO
220KR2J-L2-GP Disch Ci it o
Ischarge Circul
802 OPS e g
oPs
10R2J-2-GP}
Dis@ PRE315
DIS_1D35V_VGA S0 ]
15V_S5 DCBATOUT| — ke
OPS
@ L2y bis@ -
PRE312
DY, PR8310 1MRRJ-1-GP 1D35V_VGA EN#
100KR2J-1-GP OPS
- - PQ8306
2N7002K_SOT23-3
@,1035V_ENABLE _DIS@

DGPU_PWROK ) > Dis@

BAT54C-7-F_SOT23-3
GC6@.

RY3 [
0R2J-2-GP 2 I
R8305 G5
NON_GC& 1MR2J-1-GP 6—@
NOGC6@

GCs@

I

I

2 [

Rise Time (us) 10% - 90%, COUT = 0.1pF @ VIN:; YOUT=0 ohm load
Typical values @ 25'C, 25V XTR 10% ceramic cap
CTx (pF) 5V 3.3V L8V L5V 1.2¥ LOSY v 0.8Y
0 107 72 40 41 36 34 33 29
220 425 276 146 122 103 91 58 74
270 489 316 172 139 121 107 104 84
470 774 487 272 224 181 159 154 123
680 1108 708 375 317 242 221 213 68
1000 1561 1007 546 441 364 314 299 234
2200 3600 2289 1240 1019 817 681 6635 539
4700 7157 5092 2674 2203 1808 1592 1516 1177
10000 15700 10310 5601 4659 3674 3401 3197 2562
Tabhle 1. Rise time vs. CTx value
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Main Func

UnusedParts |

H1 H2 H3 H4
H_3P2 H_3P0 H_3P0 H_3P0
@ @

HGPU3
H_3P3

®

HGPU2
H_3P3

HGPU1
H_3P3

HCPU1 HCPU2 HCPU3
H_3P7 H_3P7 H_3P4
He H7
H_3pP2 H_3P0
@ _ @ _ @ _
@ @
SPR1 SPR2 SPR3
SPRING-31-GP SPRING-24-GP-U SPRING-13-GP-U
Hg @ @ @
H_3POX3P8N
@ - - -
FD1 FD2 FD3 FD4 FD5 FD6
@FIDUCAL  @FIDUCIAL @FIDUCAL @FIDUCIAL @FIDUCAL @ FIDUCIAL

DAX10

PCB AAL10 LAB843P LS-B843P/B844P/B845P/B915P GOLD A3
DAZ1A000101

Main Func = EMICapacitors|

Mind the voltage rating of the caps.

DCBATOUT
o
Eco702 "[EC9703 T[EC9704 [ECo708 T[EC9705 T[EC9706 [EC9707
& e 3 BY 5 BY o & & &
: AL P& o @R Do &R
> > > > > >
o o o o o o
o o o o o o
2 2 2 2 2 2
a a a a a a
oO— O—= O—= oO— oO— O—=
@ = @ = @ = @ = @ = @ =
Corl Co714
Cc9717 TEC9712 TEC9713 T[EC9716 T [EC9715 |
B 923 o o
o - % Y % Y oT oT -
Fal@ @S € Fal€P Xa|l@ Xa|@ o|@DG
3 58] 3 3 3 Q
g 38 g g g )
N a i © S 35 a
s & & I} I} =]
2 52 2 3 g 5
G:F{ = % 8= 8= G:ﬁ,* G:ﬁf = %
= = > w = w = = = = o
o 'l
5V_S0
EC9720_| EC9O719_| ECO718_| EC9723_| ECO721_| EC9722_| EC9724
D D D D D D
@ & @ & S 8 & @ 8 o|@z 8
< < S S S S S
> 2 5 3 > > 3
S 5 s S S S S

BT+

VGA_CORE

ECO755_

ECO756_

AUD_AGND
1 D35\/\/GA780

EC9731
Q @ 8
< S
H H
5 5
] 2 , ms
= % = 5 = 5 = 5 = 0 = » = o
- 'l - 'l - 'l - 'l - 'l - ) - o
C9748 C9749
- £ Y
<]
8 al@e | ¥
= >
3 3 g
g § S
g 2
N [ 3
L g o Lo

E09757_

& EC9738 EC9733
D
8 8 8 @8
< < < <
3 3 3 3
> s s S S
P 2 2| 8| %
'l ) o 'l
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Main Func = Debug

CPU XDP

CFG[19:0]

<6> CFG[19:0] << >

<4> XDP_BPM[7:0] K XDE BRMZ0]

XDP_PREQ# TP9601 TPAD14-OP-GP

<4> XDP_PREQ# < <

XDP_PRDY# = TP9602 TPAD14-OP-GP
<4Z4>XD;5ERTDD% ; XDP_TDO ! TP9624 TPAD14-OP-GP
<4> XDP TRST# <%¥% XDP_TRST# . TP9621 TPAD14-OP-GP

4> XDP TDI XDP_TDI TP9623 TPAD14-OP-GP
<4> XDP_TMS ;;; XDP_TMS ®  TP9611 TPAD14-OP-GP

XDP_BPMO TP9612 TPAD14-OP-GP

XDP_BPM1 TP9613 TPAD14-OP-GP

DY XDP_BPM2 - TP9614 TPAD14-OP-GP

<7> H_VCCST PWRGD > > > R9601 1 2 1KR2J-1-GP___VCCST _PWRGD_XDP TP9648 TPAD14-OP-GP XDP_BPM3 TP9615 TPAD14-OP-GP

R9603 1 0R2J-2-GP BP PWRGD RST# TP9645 TPAD14-OP-GP XDP BPM4 TP9616 TPAD14-OP-GP
<17,24> PM_PWRBTN# << <—D¥\/@ XDP_BPM5 TP9617 TPAD14-OP-GP
R9604 1 it

0R2J-2-GP  XDP PWR DEBUG TP9647 TPAD14-OP-GP XDP_BPM6 ! TP9618 TPAD14-OP-GP

<7> PWR_DEBUG = -OP- -OP-
<17.545 SYS PWROK 2 2 2 R9605 1 OR2J-2-GP___XDP_SYS PWROK TP9644 TPAD14-OP-GP XDP_BPM7 > TP9619 TPAD14-OP-GP

RE117_ 198 0402 % XDP_SMBDAT TP9646 TPAD14-OP-GP ;
s1alsaeesee ngﬁsgﬂagém 22 ;; % RE118_1 % %  XDP_SMBCLK TP9649 TPAD14-OP-GP CFGO TP9626 TPAD14-OP-GP
<12,13,18,55,62> _ CrG TP9627 TPAD14-OP-GP

XDP_TCLK TP9650 TPAD14-OP-GP CFG2 . TP9620 TPAD14-OP-GP
<4> XDPTCLK 355 CFG3 ! TP9622 TPAD14-OP-GP

= £ TP9630 TPAD14-OP-GP

PCIE_CLK XDP P d - VN CHG5 1 A TP9s31 TPAD14-OP-GP

e 58'5—&?—?35—5 ;;; PCIE GLK XDP N A - . TP9629 TPAD14-OP-GP
— YV VYV VYV TP9628 TPAD14-OP-GP
P_WDPURST (T D - = i TP9634 TPAD14-OP-GP

R9602 2
<17,24,30,36,52,58,65,;3D>P DPBLRTEREI# zzz " ~DY TP9653 TPAD14-OP-GP i TP9635 TPAD14-OP-GP
17> _DBRESET# Co602 i G i TP9633 TPAD14-OP-GP

. DY

TP9632 TPAD14-OP-GP
TP9637 TPAD14-OP-GP
TP9639 TPAD14-OP-GP
TP9638 TPAD14-OP-GP
TP9636 TPAD14-OP-GP
TP9640 TPAD14-OP-GP
TP9643 TPAD14-OP-GP
TP9642 TPAD14-OP-GP
TP9641 TPAD14-OP-GP

.|||_%|

SCD1U16V2KX-3G
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CLK Block Diagram
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TWIA

M_A_DIMA_CLK_DDRO
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DDR3L DIMM1

M_A_DIMA_CLK_DDR1

CK1#

M_A_DIMA_CLK_DDR#1

M_B_DIMB_CLK_DDRO

M_B_DIMB_CLK_DDR#0

DDR3L DIMM2

M_B_DIMB_CLK_DDR1
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M_B_DIMB_CLK_DDR#1
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VGA
N15V-GM-S-A2
GB2-64 (23x23)
4 pcs VRAM

CLK_PCIE_VGA#

PEX_REFCLK#

CLK_PCIE_VGA

PEX_REFCLK
N15S-GT for Vostro
8 pcs VRAM
FBA_CLKO LN
FBA_CLKO#
FBA_CLK1
FBA_CLK1# XTAL_OUT

HZ
s01 M
27MHz
27MHZ_OUT
RTC_X1
X1901
32.768KHz
XTAL24_IN
X1801
24MHz

Intel CPU

Haswell/Broadwell ULT

SA_CLKO
SA_CLK#0
SA_CLK1
SA_CLK#1
CLKOUT_PCIE_P CLE_PCIE _WLAN 23 REFCLKPO
SB_CLKO i WLAN
CLK_PCIE_WLAN_N3
SB_CLK#0 CLKOUT_PCIE_N. — — — REFCLKNO NGFF
SB_CLK1
SB_CLK#1
CLK_PCIE_LAN_P4 /
CLKOUT_PCIE_P REFCLK_P
CLK_PCIE_LAN_N4
CLKOUT_PCIE_N REFCLK_N
LANXIN
CLKOUT_PCIE_N4
X3001
CLKOUT_PCIE_P4 25MHZ.
LANXOUT
] I M |—— CKXTAL2
Audio
atsor Realtek
HDA_BITCLK HDA_CODEC_BITCLK
HDA_BCLK/I2S0_SCL: = = - BITCLK ALC3224
33R2J-2-GP
RTCX1
SUS_CLK_PCH_ R1710 R2441
RTCX2 SUSCLK/GPIO6 - - N SUS_CLK SUSCLK_KBC GPTO0/EXTCLK/F_SDIO3
0R2J-2-GP 0R2J-2-GP
CLK_PCI_KBC_R R1805 CLK_PCI_KBC
XTAL24_IN CLKOUT_LPC_] 4 — LCLK/GPIOF5
33R2J-2-GP
CLKOUT LPC CLK_PCI_LPC_R R1804 CLK_PCI_LPC
- = 33R2J-2-GP LPC
XTAL24_OUT
CLKOUT_ITPXDP#
Test Point
CLKOUT_ITPXDP_P
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Shark Bay Platform Power

Sequence

(DC mode)

VesRTC
RTCRSTS,

VeeDSW-
DPWROK 8

=

Vecsus @:3v)

RSuRSTS,

ACPRESENT

0o
C

PuRETH 3)

VesASW, VexsPl

APUROK

VecCorePCH)

VeePLL

voba

VDDAPWRGO0D

Platorn Rats (1),

AL SYS_PURGO @)

VR1Z5 VR ¢

-

ER

te

THERMTRIPS

vecio_our

crusvDBus

svs_pws

5PISgns

N14P-GT Power-Up/Down Sequence

.

>

PCH GPIOS4 output

>t

o

soms ,i

T

~om:

RT8208 PGOOD

VGA_CORE,1D0SV_VGA SO
1D5V_VGA_S0.3D3V_VGA_SO

For_power-down, reversing

==

the ramp-up sequence is recommended.

Red Words: Controlled by EC GPIO

J— =

s )

Platformto KBC PSL_IN2

PSL_OUT#(GPIOT1) keep low

KBC GPIO34 control power on by 3V_5V_EN

f————tecomouwec
iome, >1001 PCH to KBC GPIO00

;'7

Pp—

-7

KBC GPIO20 to PCH

After Power Button

PCH to KBC GPIO44

PCH to KBC GPIOD1

KBC GPIOA7 to LAN

Enable by PM_SLP_Sa#

1DBY_SO & 1D5V_S3 power ready

Wistron SHARK BAY

KBC GPIOT7 to PCH

PCH o CPU

PCH 10 CPU

®

@ de e
| s
] beroe
[EE
Frer

©

POWER UP SEQUENCE DIAGRAM

TPS51367

Haswell ULT CPU

Lynx Point PCH

el

TPS51367

= O

TPS51312_

h1.ru

T Compal Fi

L T i)

Power Sequence

LA-Bd83P




Adapter ‘

Battery

DCBATOUT

Charger
BQ24717

+PBATT

N

RT8237

N/

N

TPS51216RUKR

TPS22966

TLV70215

SIRAO06DP

1DO5SV_VGA_SO0

TPS51125ARGER

N

N

ISL95813

AP3211

N

AP2182SG

USB30_VCCA
USB30_VCCB

SY6288

ODD_PWR_5V

TPS22966

TLV70215

3D3V_S0

N

RT9724

TPS22966

A03403

( 1DO5V_S0 )
1D35V_s3 0D675V_S0 @ @

Power Shape
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PCH

SMBus

Block

3D3V_S5_PCH

Diagram

3D3V_s0

SMLOCLK

SMLODATA

PCH

SML1CLK

3D3V_

3D3V_s0
}th
01801 i
SMBCLK
SMBDATA 5 1 BD
L.

e

S5_PCH

lsRN2K 2~

SMBus Address:0xA0/0xAl

DIMM 2

SMBus Address:0x58/0x59

RTD2168

3308
(Tulip Only)
SMBus Address:0xCOH/0x40H

KBC SMBus Block Diagram

GPT022/SDAL

KBC
NPCE285P

3D3V_s0

3D3V_s0

lsrN2K2T-8-GP

T LA

SML1DATA

DDPE_CTRLCLK

3D3V_S

SMBus Address:0x82/0x83

0

SMBus Address:0x98/0x99

3D3V_VGA_S0

3D3V_VGA_S0

12C5_SDA

SMBus Address:0x9E/0x9F

5V_s0

SRNZK2J-1

oore,_crescas I

HDMI CONN

SMBus Address:
0x94/0x95/0x96/0x97

GPIO47/SCL4A

TP_VDD

TouchPad Conn.

DATA_C TPDATA

TPCLK

100R27-2-GP

3D3V_AUX_KBC

SRN4K

Battery Conn.

SMBus address:16

altec

BQ24770RUYR

SMBus address:12

h1.ru

GPTO53/SDA4A
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Thermal Block Diagram Audio Block Di
|
3D3V_S5_PCH 3D3V_S0 -
PAGE26 D+ NCT7718_DXP
PCH 1904 SPKR_L+
LMBT. LT1G-GP SPKR_L-
SC2200P50V2KX-2GP SPKR_R-
SPEAKER
The al D- NCT7718_DXN
1 8 Place near CPU
— NCT7718W PWM CORE |
SML1DATA/GPIO74 DA COdec
|2N7002
SML1CLK/GPI075 | SYLI_CLK] THY_SML1_CLK L
L - ALC3224
MMBT39(4-3-GP
AUD_HP1_JACK_L HP MI C
& x AUD_HP1_JACK_R -
EE 3D3V_s0
JE a R  3V/5V Universal
PAGE18 gl = s
o G RING2
Put under CPU(T8 HW shutdown) AUD._SENSE 2
JACK_PLUG_DET
PAGE24 cp1074 | PAGE76
KB C GPIO73 [—
I2Cs_sCL
NPCE285P VGA
L N 12CS_SDA ]
- 8
GPIO4 5 G | | | DN R R2714 opuic % Dlgltal
GPIO94 GPIOS6 - ( ) GPIO0/DMIC_DATA O A e
GB2-64 (23x23 T l_wi MIC
- = GPIO1/DMIC_CLK - DMIC_CLK SRN33J-5-GP-U
O z 29-2-GP
= =
n =
= z
Z z
=
3
VIN VSET VouT
FAN CONTROL
PAGE26
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