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Project code: HPA02224RGRR-1-GP 44
. INPUTS | OUTPUTS
Iris-2 14 --> 4PD031010001 L] 2 l = h 1 k = AD+
Iris—2 15 ——> 4PD032010001 Iris2/Tulip/VanGogh Block Diagram
PCB P/N: 14216 SYSTEM DC/DC
o TPS51225RUKR-GP s
Revision: X01 INPUTS | OUTPUTS
3D3V_AUX S5
5V_AUX_S5
DCBATOUT| 5y g5
P EEEHE DDR3L 3D3V_s5
G U DDR3L 1333/1600MHz Channel A . . . . 1333/1600 CPU Core Power
VRAM(DDR3L) *8 T s - (R, SODIMM A ISL95813HRZ-GP 46,47
1GB, 2GB V(mew 4()'3, (\2135;3?;1”:“ a4/15") BCIE x 4 Intel CPU 12 INPUTS | OUTPUTS
b ” IX2J ' |
DCBATOUT| VCC_CORE
16,75, 80,81 DDR3L Reserve N16V-GM Broadwell ULT ‘ =
73,74,75,76,77 28W (UMA) EEEN| DDR3L SUS
4 y — 9
DIS only 3w DIS) DDR3L 1333/1600MHz Channel B 1333/1600 TPS51716RUKR-GP 4
HEEB INPUTS | OUTPUTS
SODIMM B
e — 12 DCBATOUT| 1D35V_S3
WPT-LP 0D675V_SO
vea | PP/VGA Converter bDI1 .
yaa Conn. REALTEK RTD21 T SUSR 2001 por CPU 1.05V
Reserve for Vostro ss ALTE 68-CG 55 4USB 3.0 ports et T LAN 10/100 PanN RT8237CZQW-2-GP 48
Co-lay High Deftnition Audio x RealTek RTL8106E K— ] RJ45 INPUTS | OUTPUTS
4SATA ports Reserve RTL8111G for Gig Conn. DCBATOUT| 1D05V_SO
HDMI 8 PCIE ports
HDMI V1.4a s LpCIE 30 CPU 1D5V_SO0
ACPI 40 TLV70215DBVR-GP 51
: INPUTS | OUTPUTS
PCIE x 1 NGFF WLAN 3D3v S5 | 1D5V_SO
1477715
Iris2 : 14"/15" LCD < obP 802.11a/b/gin Switches 36 83
Tulip : 14'/15"/17" LCD USB2.0 x 1 BT V40 combo o INPUTS oUTPOTS
52 AC 3160
1D35V_s3 1D35V_s0
Touch Panel USB2.0 x 1 sv_ss sv_s0
LPC BUS LPC debug port 3D3V_s5 3D3V_s0
{L 65 1D05V_s0 1D05V_VGA_S0
3D3V_s0 3D3V_VGA_S0
Camera USB2.0 x 1 1D35v_s3 1D35V_VGA_SO
Digital MIC so| N KBC “sweus | Thermal
NCT7718W ¢
NPCE285P B2 Versi Fam Control PCB LAYER
NPC ersion 'an Contro
2CH SPEAKER HDA 24 ANPEC L1:Top
(2CH_2W/4ohm) CODEC APLS60GAKI 5 12:vee
HDA L3:Signal
Realtek T sp) L4:Signal
L5:GND
l'u; ALC3234 27 FAN L6:Signal
R i S Int. 26
MIC_IN/GND SPI Flash ROM KB 62
O] SMB 4
HP_R/L
29
Universal Jack
Touch PAD
USB2(USB2.0) TSB2. 0 % 1 I12C Image sensor o
IOBD 4
10 Board USB3(USB2.0) USB2.0 x 1
I0BD 4 SATA (Gen3) x 1 HDD
56
Left side
USB2.0 x 1
USBI1(USB3.0) SATA (Genl) x 1 ODD
Reserve
34,39 USB3.0 x 1 56
CardReader /I_I\ Secufity Classi ‘ Compal Secret Data Compal Electronics, Inc.
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H _CPUPWRGD

For EMI Reserved

2 SC

XDP_TRST#

EC4011 ||
I

@EMI@
2

D1U16V2KX-3GP |||.
I

EC4021 ||
I

@EMI@

SCD1U16V2KX-3GP “I

1D05S_VCCST

—

R401
62R2J-GP

Remove TP401 for TP604 spacing.

H_CATERR#

HSW_ULT_DDR3L

1D05S_VCCST
o

XDP_TMS
XDP_TDI

N\

XDP_TDO

51J-1-GP @

> 51R2J-2-GP
2 51R2J2.GP

XDP_TRST# R402
XDP_TCLK _R406

=9

1
)
24> H_PECI K Q\

PROC_DETECT#
CATERR#

<

| &

Impedance control:50 ohm P402

PAEX 4-

1

OP-GP
H _PROCHOT# R

£24,42,43,48> H_PROCHOT# <K D)

R403

©—156R2J-4-GP
DY..... @ ©

H _CPUPWRGD

PECI PRDY#

PREQ#

PROC_TMS
PROC_TRST#
PROC_TDI
PROC_TDO

PROCHOT# THERMAL

<86> H_THERMTRIP_ENK < <—W—@p403

0R2J-2-GP
Close to CPU

Layout Note:

PAIHh 4-0P-gp R405
| @ 10KR2J-3-GP

SM_RCOMP_0

PROCPWRGD

SM_RCOMP_1

SM_RCOMPO

SM_RCOMP_2

SM_RCOMP1

SM_DRAMRST#

DDR_PG_CTRL

SM_RCOMP2
SM_DRAMRST#

<12> DDR PG CTRL < <<

R407 1 2

R408 1 @3

R409 1 2

200R2F-L-GP SM_RCOMP 0

121R2F-GP SM_RCOMP_1

100R2F-L1-GP-USM_RCOMP_2

Design Guideline:

SM_RCOMP keep routing length less than 500 mils.

SM_PG_CNTL1

PROC_TCK

J62 XDP_PRDY#
K62 XDP_PREQ#
E60 XDP _TCLK

E61 XDP_TMS
E59 XDP_TRST#
PF63 XDP DI
F62 XDP_TDO

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

222
>>0

XDP_BPM[7:0]

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

J60 XDP_BPMO
[H60 XDP_BPMT
H61 XDP_BPM2
H62 XDP_BPM3
K59 XDP _BPM4 /
H63 XDP_BPM5
K60 XDP_BPM6
J61 XDP_BPM7

&P

HASWELL-6-GP-U

@ 1D35V_S3

R410
470R2J-2-GP

L

SM_DRAMRST# R404 1 2 0 0402

Short Pad

close to DIMM

% > DDR3 DRAMRST# <12,13>
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Main Func

CPU |

DDR3L ball type: Non-Interleaved Type

cPuiC HSW_LT DORAL 30F 19
o MADQBS0] < SpelADQlES0 oo CcPUID HSW_ULT_DDRSL 40F 1
AHE2 | SA DQO SA CLK#0 M A DIMA CLK DDR#0  <12>
ARea | SA DQ1 SA_CLK WA DIMA LK DDR0  <12> M B DO[63:0 ol
AK62 | SA_DQ2 SA_CLK#1 M_A_DIMA_CLK DDR#1  <12> <13> M_B_DQ[63:0] <K >>—l—]-
AHg1 ] SA DQ3 A G WA DIMA CLK DDR1  <12> B DGO SB_CKit0 M B DIMB_CLK DDR#0  <13>
AHE0 | SA DQ4 sB_DQt S8 CKo M B DIMB_CLK DDRO  <13>
ARg1 | SA DQ5 SA_CKED 7§§M,AJMA§KED <t2> $8_DG2 SB_CK#1 M B DIMB_CLK DDR#1  <13>
AKe0 | SA D6 SA CKE1 {~aygp—— ’M_A DIVA CKE1 <i2> B DG3 S8 CK1 M_B_DIMB_GLK DDRi  <13>
SA DQ7 SA_CKE2 SB DG4
A2 | SA_DQ8 SA_CKE3 SB_DQS SB_CKEO 7@@7370\»«57%50 <18>
AP63 | SADQ9 AP33 SB_DQ6 SB CKE1{"Awag — /’M_B DIMBCKEl <i3>
AP62 | SA DQ10 SA_CS#0 Omiigm ADIMA CS#0  <12> $B_DQ7 SB_CKE2
Anig1 | SA D11 SACS#1 Po )M A DIMA CS#1  <12> 58.DG8 SB_CKE3
SA_DQ12 D
’),“éf;ﬁ' SADQ13 sA opto [AP%2 — SB_DQ10 SB_CSH#0 Oiiim B_DIMB_CS#0  <13>
AP0 | SA DQ14 Av3a . B DQ11 SB_GSit P ———————J)M B DIMB_CS#1  <13>
SA_DQ15 SA RAS# Pawas LA <f2> 1@0 s8_DQ12
Aes ] sapats SA WE# omiigg VLA WE# <i2> TEOL o0 cn B DQ13 g opro (A2 TP 1B DIVB ODTO !
AM57 | SA DQ17 SA CASH P— M_A_CASH  <12> SB_DQ14 AM35.
Aker| SA Q18 U3s SBDQ15 B e — M_B_RASH <3¢,
~ NST | sapats SA BAO HAvs2 MABSO <12 SB D16 S8 We# Phnse NLB WE# <i3igal | b o
N—n ARS8 | SA_DQ20 SA BAT [avaT M_ABST  <12» SB_DQ17 SB CASH P— M_B_CASH <133
N—ira ARs7 | SA_DQ21 SABA2 MABS2 <i2> SBDQIB s 4
AT ANB7 | SA_DQ22 U6 0 —> M_AA[IS0] <12 N SB_DQ19 SB_BAO [Ama36 M_BBSO <i3>
N ‘AP35 | SA DQ23 SA MAO avay 7 NS SB_DG20 SB BAT alag MBBS1 <13
R—a ARSS | SA DQ24 SA MA1 [a3g K B DG21 S8 BAZ MBBS2 <13
AT AM54 | SA_DQ25 SA_MA2 [ap3p SB_DQ22 2> M_BA[15:0] <i3>
N ‘AKa | SA DQ26 SAMA3 [aU3g NS SB DQ23 B MAD
WA T ALSS | SA DQ27 SA MA4 [AR3s i B DQ24 SB_MA1
R—a AKas | SA DQ28 SA_MAS [“avap K S8.DQ25 S8 MA2
AT ARS4 | SA DQ29 SA_MAG [~Awas S8_DQ26 SB_MA3
WA T ANS4 | SA DQ30 DDR CHANNEL A SA MA7 [ayag 8 i SB DG27 SB MA4
K ‘Avag | SA DQ31 SA_MAB A0 o K 58_DG28 SB_MAS [~aw:
AT AwWss | SA_DQ32 SA_MA9 AP35 ATT B DQ29 SB_MAG [~Avac
N ‘AYas | SA DQ33 SA_MA10 “awar o NS SB_DQ30 SB_MA7 ava:
R—a AWSs | SA DQ3a SA MATT auay AT y i B DQ31 DDR CHANEL B SB_MAB [AUag
K= Avag | SA DQ35 SA MA12 [“ARZS M A AIS g NS SB_MA9 [~AKas
AT AUSs | SA DQ36 SA MATS Favas 1 A AIL NS SB MA10 avar T
R—a 36| SA DQ37 SA MA14 atag ATE K SB MATT [Fata7
AT 56 | SA_DQ38 SA_MA1S - SB MA12 [~ar3g
N AUS6 | SA D039 et 0 —<( > M_ADQSHTO] <125 — SBMAIS [Anas
AWs4 | SA DQ40 SA_DQSNO ANz aseT K SB MA14 [“apgg
\ Avas | SA DQ41 SA_DQSN' [~awsg asez N SB_MA1S - o
AT AWs2 | SA_DQ42 SA_DOSN2 "AMi55 S#5 i AW30 M K> MBDGsHTO  <io>
AV4 | SA DQ43 SA_DQSN [~ays7 SB_DASNO FAvzs W BT
WA T AUS4 | SA DQa4 SA DQSN4 [~avag aSes i SB DASN1 [ANZE W BT
A aes = e
A DQ46 6 - 3 AWM BT
i | sA-Daa7 s oaswy A2 = - 5B DQSN4 [AVee B L
N — ‘AKaz | SA_DQ48 AJ62 aso <> MADOS[O <2 — SB_DASNS ANT M BT
\ N “Atas | SA DQ49 SA_DQSPO [“aNeT NaE SB_DQSNG [~ANTE 1 BT
R—a AMas | SA DQ50 SA DQSP1 [~aNsg oSz \ SB_DQSN7 [
K1 ‘AKas | SA DQ51 SA_DQSP2 [~anas e \ AV30_ K MmBDOS[O <i3-
N—ia ‘AKa3 | SA D52 SA_DQSP3 [~aws7 = \ SB_DASPO [~awas i1
AT AMao | SA DQ53 SA DQSP4 [~awss 5 SB DQSP1 [~Aizs 11
R—a A4z | SA DQ54 SA DQSP5 [~aLay ase K SB_DASP2 [~ARizs 11
K= “ANds | SA D55 SA_DQSP6 [~Ar4g 7 \ SB_DGSP3 [~avas i1 ¢
AT ‘AKag | SA DQ56 SA DQSP7 SB_DASP4 [~Aw1g i1
WA AMag | SA DQ57 i SB_DASPS [Anizt 11T
N e saoase SM_VREF_CA Ay —SM VREF ONT__ +V_SM_VREF ONT  <g7> R— SB_DQSPE [ Anror
A AMds | SA_DQ59 SM_VREF_DQO [apsy DDR_WR _VREFO1  <37> SB_DQSP7 [ — —
N A Dae—itie| SA_DGEO SM_VREF DQ1 [ ———————————— DDR_WRVREF02 <37 R
1A Dasz—Awms1 | SA D1 N @ fef
\ 65 AKST | SA DQs2 @ \ 50 AK20 | SB_DQs9
e SA_DQ63 DOt AMzo | SB_DQEO
N5 Doez ARt | S8 DOs!
\ 63 _AP1s | SB_Ds2
= SB D63
FASWELL6-GP-U
@ HASWELL6-GP-U
e
HSwW Broadwell
s
CPUI__ 4030@ CPU1__BDW_PQS@
CL8064701552900 SR1EN DO 1.9G A31! FH8065801620003 QH15 E0 2.2G
SA00007TA1L SA000083A0L
CPUI__3805@
GPUT__4005@ ‘
FH8065801620702 SR210 E0 1.9G FCBGA
CL8064701478404 SR1EK DO 1.7G BGA SAl FoL ml
000083F2
SA000072Q2L
CPUI__3205@ CPUI__ 5005@
FH8065801882800 SR215 E0 1.5G FCBGA FH8065801884006 SR244 FO 2G FCBGA
SA000083H1L SA000083E3L
CPUI__ 50100
. CPUI__ 55000
FH8065801620406 SR23Z F0 2.1G FCBGA A
SA00008982L FH8065801620004 SR23W F0 2.4G FCBGA
SA000089A2L
CPUI__5200@
FH8065801620204 SR23Y F0 2.2G FCBGA N P ry
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Main Func = CPU|

CPU1S HSW_ULT_DDRAL 19 OF 19
4514405
oFGI90 7.4 Reserved or Unused Signals
<96> CFG[19:0] (K D emmniliO0l
ﬁggg CFGO RSVD_TP#AV63 AVE3 2238%23 } P;gg; The following are the general types of reserved (RSVD) signals and connection
Ace3 | CFG1 RSVD_TP#AU63 guidelines:
CFG2
ﬁﬁgg CFG3 RSVDGEs Tpe03 * 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
CFG6 RSVD#B43 = RSVD_NCTF - these signals are non-critical to function and may be left un-
Y801 cra7
connected
e 6% rovo ewer L4212l T
veo | CFG9 RSVD_TP#B51
6o | CFG10 TP608
53| CFG11 RSVD_TP#L60
CFG12 RESERVED
o2 | craia RsvD#NG0 [-N80x ]
0| CFG14 Was Intel Recommend
CFG15 RSvD#ives 22 = pROC OPI CoMPa R60s 1 2 49D9R2E-GP ||
g Aﬁgg CFG16 PROC_OPI_RCOMP AY15_PROC OPI COMP___R602 1 ", “A 49D9R2F-GP “‘
CFG18
SEals ARST | Crai7 RSVD#AV62 |-Area< o
@ = CFG19 RSVD#D58 [——X
1 CFG_RCOMP. V63 CFG_RCOMP vss Eg?
Vvss .
R601 A 1.Referenced "continuous" VSS plane only.
49D9R2F-GP RSVDiAS P20 HVM CLK# 1 = 2.Avoid routing next to clock pins or nois
= E1 RSVD#P20 |"R20 "HVM CLK TP619 : g p Y
- »%—57-] RSVD#E1 RSVD#R20 ©) signals.
D1 TP620 : .
J20 | RSVD#D1 i 3.Trace width: 12~15mil
*{ita| RSVD#J20 4 Tsolation Spacing: l2mil
4 @ 1D REF W RSVD#H18 .lsolation paclng. mil
TD_IREF 5.Max length: 500mil
R603
8K2R2F-1-GP
= @
451100, PCH strap pin:
CFG3
Signal Name Description Direction /
Buffer Type T 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 ST 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 (C80h) bit[0] setting an -
— 0 = 1A32_Debug_Interface_MSR (C80h) bit[0] default DISPLAY PORT PRESENCE STRAP
sefting overndden R60S
+ 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 = Disable:
— 0=Enabled & T ¢ DICABLED
+ CFG[19:5]: Reserved configuration |anes. 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> 1DOSV_VTT_PWRGD > » >

CPU1L

HSW_ULT_DDR3L

VCC_CORE
120F 19 Q

%35 | RSVD#L59

1D35V_S3
¢} X—=—— RSVD#J58

1D05S_VCCST
o

4 _R703 1 .\ A A_2 75R2F-2-GP VR _SVID ALERT# AJgg VDDQ

R704 1 2 130R2F-1-GP H CPU_SVIDDAT AP43
VCC_CORE AR48

1. Place close to CPU

#487822 2. VCC_SENSE/ VSS_SENSE -
impedance=50 ohm

3. Length match<25mil

AY50

R702
100R2F-L1-GP-U

VCC_CORE 0——F99 1 ¢

N58
RSVD#N58
B ;@ RSVD#AC58

£63 1 voc sense
2825 ] RsvbrAB23
1_te vooio our ~ase ] FSYOREEY

o E20 | )
+VCCIOA_OUT D23 | VCCIOA_OUT

<48> VCC_SENSE < <<

p701 Ao3 | RSVD#AD23
R701 TPAD14-OP-GP E59 | RSVD#AAZS
43R2J-GP RSVD#AE59
<48> VR_SVID_ALERT# » > TCRD ;vm D 21 CPU SVIDALRT# ',\]%J VIDALERT#
D3V <48> H_CPU_SVIDCLK < VIDSCLK
3D3V_S5 H_CPU_SVIDDAT L63
<48> H_CPU_SVIDDAT <K )  VCCST PWRGD Bsg | VIDSOUT
F60 | VCCST_PWRGD
<48> H_VR_ENABLE < < < R_EN

R71G_1 2 _10KR2J-3-GP C59 | VR
IMVP_PWRGD e ) VR_READY

PWR DEBUG
2150R2J-LY-GP-U |
RSVDP60

P-GP
P-GP
P-GP
P-GP

1D05S_VCCST
o

<96> PWR_DEBUG >5>>
1D05$_VecsTBI0S 1

TP702
TP703
TP704 e
TP705

VSs
PWR_DEBUG#
VSs

dDE-XMZA9INLa0sS

RSVD_TP#P60
RSVD_TP#P61
RSVD_TP#N59
RSVD_TP#N61
RSVD#T59
RSVD#ADB0

U701 R706

10KR2J-3-GP
@

RSVDN61

Al
Al
Al
Al

4
4
4
4

olo|olo]

X»—— NC#1 VCC

2 « w

A RSVD#AD59
RSVD#AA59
RSVDHAEGO
RSVD#AG59
Ug | RSVD#AGS8
%5 | RSVD#U59

*—2- RSVD#V59

<96>

GND Y >>> H_VCCST_PWRGD

EC701

|._

74IVCTGOTGW Gl 1D05S_VCCST
1D05V_S0 9

1D05S_VCCST

T eeme
— RVl

S N
AE23 | oSt

1 2
R707
100KR2F-L1-GP

VCC_CORE
o

Short Pad ABS7

AD57
AG57
C24
C28
C32

‘W
®

SCD1U16V2KX-3GP

R709
47KR2F-GP

®
C703
SC1U10V2KX-1GP

Need to fine tune to 1.05V.

‘W

HSW ULT POWER

C36
C40
Ca4
C48
C52
C56

W57

HASWELL-6-GP-U

@

<04,48> IMVP_PWRGD R

IMVP_PWRGD » > > R7113 2

100KR2F-L1-GP
EC702
R712 @EMI@
47KR2F-GP

HH—

‘W
‘W

SCD1U16V2KX-3GP
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CPU1A HSW_ULT_DDR3L 10F 1
<5455> HDMI_GRT_NO ggg DDH_TXNO EDP_TXNO gjg EDP_TX0_DN <52>
<5455> HDMI_CRT_PO S2a| DDI1_TXPO EDP_TXPO [~aq> EDP_TX0_DP <52
HDMI<5455> HDMI_CRT Ni S25 DDIT_TXN1 EDP_TXN1 |57 EDP_TX1 DN <52>
<5455>  HDMI_CRT_P1 Bee DDITXP1 EDP_TXP1 EDP_TX1 DP <52
<54> HDMI_DATAO# ase| DDITTXN2 ca7 +VCCIOA_OUT
<54> HDMLDATAO A57_| DDIT_TXP2 EDP_TXN2 [~545< Design Guideline:
<54 HDMI_GLK# 5e2— DDITXNS EDP_TXP2 [—545 ) )
<54> HDMI_CLK DDI1_TXP3 DI EDP EDP_TXN3 [-gz9 ¢ R80T ™ EDP,COME.’ keep routing length max 100 mils.
c51 EDP_TXP3 < 24D9R2F-L-GP Trace Width:20 mils.
*-&25-| DDI2_TXNO Ad5
*Z25- DDI2_TXPO EDP_AUXN |52 EDP_AUX DN  <52>
*Bea| DDIZZTXN1 EDP_AUXP EDP_AUX_DP  <52> @
X Cag_| DDI2_TXP1 D20 EDP COMP ™
850 | DDI2_TXN2 EDP_RCOMP ["A43 EDP BRIGHTNESS 7
*-aeg| DDI2_TXP2 EDP_DISP_UTIL -©
*-Hes| DDI2_TXN3
B9 ppi2 TXP3 1@01
@ TBAD14-OP-GP
FASWELL6-GP-U
@
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Main Func CPU

CPU1P HSW_ULT_DDR3L 16 OF 19
H17

vss
vss vSS (o
vss VS Fg
vss vss 2
vss vss |-
vss VSS |5
vss vSS Haz
vss vSS s
vss vSS e
vss VSS FEp
vss vsS g
vss vSS Ha
vss vss g
vss VSS |ros
vss vSS o
vss VSS | s
vss VSS M
vss vSS FNs
vss VSS |peg
vss VSS |pag
vss VSS [Hros
vss VSS [t
vss vSS |he
VSS VSS [
vss VSS "T58
vss VSs 25
vss VSS a9
vss VSS e
vss vSS e
vss VSS g
vss VSS s
vss vss
vss VSS s
vss VSS [ivas
vss VSS s
vss VSS vag
vss VSS ves
vss vss
vss
vss
vss VSS o5
vss Vss
Vss VSS_SENSE [5oas 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

Security Classification Compal Secret Data Compal Electronics, Inc.
Issued Date 2015/01/20 | Deciphered Date 2015/12/31
CPU (VSS)

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDEN Document Number
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF Rg!
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.

Date: Wednesday, January 21, 2015 [Sheet
2




5

Main Func

CPU

1D35V_S3
o

As close to CPU as possible

0%06
SC10U10V5KX-2GP

SC202UeD3V2MX-GP| SC10Y6D3V3MX-GP

SC202UeD3V2MX-GP| SC10Y6D3V3MX-GP

Direct tie to CPU VccIn/Vss balls
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Main Func

CPU|

1.838A

41mA

MAX: 1.92A
42mA

1D05V_HSIO

+V1.05DX_MODPHY_PCH

1D05V_HSIO

1D05V_HSIO
+V1.05S_AUSB3PLL

+V1.05S_ASATA3PLL

Q| 9a Short Pad
gg B Short Pad ° 2501 85 8%
@2 PR olER 7Y Qo & a S°B¥ 8 =
& & ) 8 8 f@P 7L @ % 3
3 3 @ O D X X
= 2 @ TR @F Y g gs] g g
2= 2 g 2 2 2= 2 = 2
o g sL & L ¢ - 27 3 7 8
@ @ = 5= 5 = 5 S 2 2
o g g @ 3 3
CAP need close to pin K9 L10 CAP need close to pin B1® 3 3 CAP need close to pin Bll
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
Short Pad :L - - & o o o
255, 2% % $ ZPYS 8
gzhrrs 3 g o o o
o & gm@ﬁg N@?g g g g 2
1 =zl 3 _L 2 5 = 5= 5 = 35
= 5= 5 = 5 2 o 2 2
5 e e 3 @ 3 3
e 3 3
CAP need close to pin AA21 CAP need close to pin AC9 CAP need close to pin J18
3lmA 658mA 1.632A 1mA
1D05V_S0 +1.05M_ASW 1D05V_S0 +V1.05S_CORE_PCH
1D05V_SO  IND-2D2UH-196-GP +V1.05S_AXCK_LCPLL RTC_AUX_S5
Litos

BISC10U10VEKX-2GP

CAP need close to pin

Short Pad 0y Qn
6206
SN aL
3 T TR
n o
> >
— 2 2
= 5 3=
23
8 12}

CAP need close to pin AE9

Qa a o
=0 [5) [o}
3% = 8
o] B | @D 3
g8 g
e = — 2
5= 5= = 3
S S 2
Q

@ @ 3

CAP need close

to pin AE8 Jl1

SC1U10V2KX-1GP

CAP need close to pin AG10
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Main Func

= DIMMI1|

cas

onAcsio <
onACsn 5

oA CKED <5
DA CRET
DneA_cLx_oDRO
DIAGLK DDA <6+

B 6L Somn

X01_0808
oun
IEVTERRS — -
i
n
A
e
m 107 e
- £ hi
- s
A
5
wass >>
1o
b gﬁ 105
PTG RS
h—
— T
MLVREF CA DMk R—
Place these caps h—
close to VREF_CA R—
h—
h—
h—
h—
o = o == o R
b & R— 17 oo
\ 2 —TT
£ § = "
H H R mEeao
2 2 N 2 5 03505
g g R—
h—
h—
h—
Place these caps h—
close to VREF_DQ —
MLVREF 00 O R—
h—
h— T
R— 5
h— :
l \ T
h— 7
b b b \ 7
Ton ™ DY, 85 R— s
L3 j{ﬂ? ] R— §
H H h—
3 H h—
H H h—
8 ] h—
wersvs) & R
h—
h—
h—
h—
5 5 5 N
S I L N
8% L ax o &3 h—
5% pEok 0% N
Joi Jes Jed Place these caps R—
2 2 2 lose to VITI and R—=
2 2 2 VIT2. NN
\—r
\—
R—ira
h—
N—
N
[EYERERS —
R—ira
R—i
h—
h—
h—
K=
N
" R
h—
h—
h—
h—
h—
N—
N
o opo e
i Abii OO 120
W VREF CA DWek 126
MOAREF D0 DM
ALL VREF traces shouldyss. oons onumeTs 5> a0
have width=20mil;
spacing=20 mil s m =
= o =
[ @@

close to dimm

DORIZ04P-100GPU

come

S Bk
1 e e

wilie P mitn

29 beg
R
FEREES

' =3
g=%

Note:
SA0 DIMO = 0, SAT_DIMO =

0
SO-DIMMA SPD Address is 0xA0
SO-DIMMA TS Address is 0x30

103859

EEPIN N ELEEREL
fES o e °
i 8 §
8
- JE a8
] v gr@é =
8 3
Place these Caps near DTWA.
o ss
awe
20 sorzns
-
b R1208 g
Riz05 9 . i y
horkPed orey o o oo w1t pa craL M\M,%Mm
<4> DDRPGCTAL D) ﬂL“JE n RA1210 66D5AZF-GP >

Q1201 must use Vth:

V.

Sene
o i
VeSS soriza
J@

L.

VTPGCTRL <
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S
Main Func = DIMM2 |
X01_0808
DM
<5 MBAMSO K 1 . -
1 Ao NP1 P2
Al NP2 3D3V_so
A2 110
A3 T — M B RAS# <5>
At wew ple—————— MBWES <5
A5 L S — M_B_CAS# <5» -
A6
7 114 e R1302
A7 O e — M_B DIMB_CS#0  <5> o
g o & pre SEE BN = oesoGr
1 B A 07 | A9 73
A1 Atome o . e— of@ A
A2 A1 L e E— M_B_DIMB_CKE1  <5>
18 A1S 1ol X% cKo¢jr———— M_B_DIMB_ GLK DDR0  <5> o
ATS A4 ckopp———————————— M_B_DIMB_CLK_DDR#0  <5>
A15
& mBBS2 D) AteBAZ O . — M_B_DIMB_CLK DDR1  <5> 80 DMB
o 109 ckipp——m————————— M_B_DIMB_CLK DDR#1  <5>
<5> M_B_BSO iii—"oa BAO 1 °
5> M_BBS1 ————————————————— ) BAI DMo
S MBDQ30] K e o R om [ -4 o 040215 Note:
VLVREF A DIMME QiZ 7199 e e R1301 SO-DIMMB SPD Address is 0xA4
S ; 0 7 pa2 DM4 [ee———1 « Short PadSO-DIMMB TS Address is 0x34
Place these caps 11 7] boe Y - c—
close to VREF_CA o DQ4 M6 [a————+
13 Q5 DM7 [ ——————
Q15 Das 200
Q28 DQ7 SDA @§ ii PCH_SMBDATA  <12,18,55,62,96>
” ” N 29 D8 scCL PCH_SMBCLK  <12,18,55,62,96>
Q26 Dbag 198 3D3V_S0
20 T oo o A EE H
? ? 54 DQi2 VDDSPD
g 3 3 DQ13 N -
] = § = 8 Q30 4 197 SA0 DIMB
3 2 g 31 DQt4 SAO 30 SAT DB D c1att
g 5 2 40 bais SAt @pSCDIU16V2KX-3GP
H] 2 H ot oats 7 o
a 3 a o Q17 NC#1 gz X
3 @ 3 32 pats NC#2 [725 % 1D35V_53
ats DQ19 NCHTEST [——X -
Qud DQ20
% Q21 voD1
a3 DQ22 VDD2
a5 DQ23 VDD3
5 DQ24 vDD4
M_VREF_DQ_DIMMB 55 pazs voos
hese caps G55
Place these caps e Doss Voos
close to VREF_DQ o DQ28 VDD8
63 DG29 VDD9
Q62 DQ30 VDD10 J
7 T29| DQ31 N T T —
- - - 751 DQ32 VDD12 gy %
a 41| DQ33 VDD13
& @gaw 743 | DQ34 VDD14
= T30 | DQ35 VDD15
g 3 a 132 | DQ36 VDD16 g3
2 3 Q 140 | DQ37 N —
g - g a2 | DQ38 VDD18
K 2 o5 7477 DQ39
2 2 Qa7 149 | DQ40 vss 1D35V_S3
3 a 38 757 DQ41 vss
2 34 159 | DQ42 vss
kK] 145 | DQ43 vss
2 18 baus vss & 5 5
0D675V_S0 5 155 | DQ45 vss : S 1= = ©
Q5 760 | D46 vss g g 3| =& 8 ]
o7 T63 | D47 vss -2 & 2138 -5 -3
6 185 | DQ48 vss H oS W8
¢ ats 175 Dok ves pferidl@mis @ Je Je
o o o Q19 177 | DAso Vss 3 5o S5 g o o ld
58 28 28 20 7647 DQS1 vss a3 3 3|8 4 H
2% 2% ax 21 166 | DA52 vss 2 2 2
o% 5% o Q23 174 ngi &22 g g g
@3 @3 o@D Place these caps 22 176 | Does ves 2 2 H
E 5 H close to VITL and o 1811 base vss 5 5 5
2 a 2 VTT2. ais 791 DQS7 vss 3 5 3
53 793 | DQS58 vss S . o 3 3 3
Q51 780 | DA vss 5 ab ) -
Q55 182 | DQSO vss T o e
54 192 ggg; 322 DY C1319— T—°§ =T—°8%
5 g g
i ) O e Vs JanJe Jes Jes
<S> MBDOSHTO] (e - 10, VSS [z % M 5 3
S5 27 DAso# N N —— g b3 2 3
SH5 DQasi# N T —( 8 o
GSis 45 126 S s
aS#7 62| DAs2# VSS 133 g g
S#0 7a5 DASs# VSS 34 2 2
QS#4 1527 DAS4# VSS 738 ) 3
QS#2 169-| DAS5# VSS 439 @D @
— A e :
. . 125
<5 M_B_DQS[7) > e .
o &3 as 2o M — lace these Caps near SO-DIMME.
53 29 151
S5 a7 | Dast VSS 55
QST 64 | DAs2 VSS 956
QS0 737 | Das3 VSS 61
154 154 | DAS4 VSS g2
sz 171 | DAss VSS 67
QS6 g8 | DAS6 VSS g
Dpas7 VSS {75
116 VSS 73
<12>  M_B_DIMB_ODTO ii;—t‘zo opTo VSS [7g
<12> M_B_DIMB_ODT1{ - # oDT1 VSS 79
VSS
M_VREF_CA DIMMB 128 | vRer cA vss Hot—————+4
M_VREF_DQ_DIMMB VREF_DQ vss He———————4
35S N [ ——
A1l VREF traces should <124> DDR3 DRAMRST# RESET# zgg B S—
have width=20mil; 203 ey -—sS Ma Ll
spacing=20 mil - 0D675V_S0 O——y—30a| VT vas [ 2
D C1301 VTT2 vss o —————————
L[ @zScoiutevakx-acp
DDR3-204P-259-GP @
- conNe
close to dimm
A
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PCH|

Main Func =

PCH strap pin:

Port B Detected

DDPB_CTRLDATA

Low = Disable Port B (default)
High = Enable Port B

DDPC_CTRLDATA

Low = Disable Port C (default)
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 ?3 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 {17
10K_0402_5% DDPC_CTRLDATA *D%
RE3 1 2___DGPU HOLD RST# & E Note:
2 DGPU PWR EN U If layout is on constraint, please reserve TP for DDPC_CTRLCLK.
<20> PIRQA# Q| PIRQA#/GPIO77
4
10K 0402 5% <18>  PIRQBY §§§ Lhest Fad PIRQBHGPIOTS DDPB_AUXN |52 << PCH.DPBAUXN  <85>0pn
2 DGPU PWROK <20> PIRQCH PIRQDA Nz PIRQC#/GPIO79 DISPLAY DDPC_AUXN [-gz—<
T00RR2J1-GP TP1501 T BCI PMER AD49 PIRQD#/GPIO80 DDPB_AUXP [-ag { << PCH_DPB_AUXP <55>
O vty 9 DDPC_AUXP [F28—x
TPAD14-OP-GP PCIE &
1 <19,20> MCP_GPIOS5 » > % —MCP GPIOSS I arioss
= <82,83> DGPU_PWR_EN 3 GPios2 cs
<73> DGPU_HOLD_RST# 33 R | GPIO54 DDPB_HPD [zg———< < < HDMI_CRT_DET  <54,55>
3D3V_S0 <24.82,83> DGPU_PWROK GPIO51 DDPC_HPD [~
v 1 CPUD L4 | Crioms EDP HPD [F22——— { {  EDP_HPD  <52>
) 1 RS, 2 DGPU HOLD RST# 1
v Tgs:omz_s% EC1501 EC150 @
n'(\l n'(\l
1 _R15; 2 DGPU PWR EN OeEM@ © @EMI@
0402_5% % % HASWELL-6-GP-U
& &
3 3 @
3D3V_S0 £= £=
o 4 4
RN1505 15} 15} ime GPI038 GPI037
1 8 KB DET# > KB DET# <20,62> @ @ BIOS strap pin:
2 7 DBC EN DBC EN <0525 i I ID2 | PROJECT_ID1
3 6 CLK_PCIE_LAN_REQ4#  <18,30> BIOS VRAM Size Strap pin | PROJECT_ —
73 5 PIRQDA
Iris2 0 0
SRN10KJ-6-GP
3D3V_S0 3D3V_S0 3D3V_S0 0 1
g o o Van Gogh
Tulip 1 0
L@ vG@ BDW@
R1513 R1510 R1512
10KR2J-3-GP 10KR2J-3-GP 10KR2J-3-GP
Tulip Van Gogh BDW
«
PROJECT ID2 S>> PROJECT D2 <20> PROJECT ID1 S>> PROJECTID1 <19> CPU ID
vG@ L@ HSwW@ P
R1514 R1511 R1515 CPU detect pin
10KR2J-3-GP 10KR2J-3-GP 10KR2J-3-GP
Iris2 / Van Gogh Iris2 / Tulip HSW

T

T

T

| 3

2
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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 m‘; é ;; uss N0 <ge>
<73> CPU_RXP_C_dGPU_TXP0 SCOTUTEVERYIGP . PERP5 L0 USB2PO USB_PPO  <34> 0 USB3.0 portl
C16061 || 2 DIS@ dGPU RXN CPU TXNO C23 AR?
P A ééé Cieo51 | [ 2 DIS@ dGPU RXP GPU TXP0 C22 | PETNS.LO USB2NT ["AT7 ég; DaPh e
T SCD1U16V2KX-3GP - - 1 USB2.0 Port2 (Debug Port/IOBD)
R SRS EEY 33 £ Pene ! s s ¢ R
e e c16081 || 2 E%Dw‘a%lél}jxﬁggfopu TXN1 B23 e venere AR10USB_PN3 1 - - 2 USB2.0 Port3 (IOBD)
B Al Sy S ééé Giaoet |5 Bisa —dorU iXP GPUTXP1 A | PETNS L1 USB2NS ["AT10 UsB_PP3 T TP1601 TPAD14-OP-GP
<73> _RXP_C_CPU_TXP1 SCD U16VaKX 5GP PETP5_L1 USB2P3 ©) TP1602 TPAD14-0P-GP 3 X
<73> CPU_RXN_C_dGPU_TXN2 ;; g]g PERNS L2 GPU USB2N4 :m‘; Wy Use e <2
<73> CPU_RXP_C_dGPU_TXP2 SCOTUTEVEAGEIaP PERP5 L2 USB2P4 S usB PPa <52- 4 -
T RN TS § S SRR EBRe e A Srhies car | peThe 12 Use2Ns |ANTS $y uspe
<73> _RXP_C_CPU_TXP2 SCD U16VaKX 5GP PETP5 L2 USB2P5 _PP5  <58> 5 WLAN
T SRR 33 L pan SR i
e BPRAR S SCDTUT6V2KX-3GP PERPS_L3 UsB2pe Sl 6 Touch Panel
C16121 || 2 DIS@ dGPU RXN CPU TXN3 B22 AR13
P ééé Ciei11|[ 2 DIS@ dGPU RXP GPU TXP3 A2i | PETNS.L3 USB2NT ["AP13 ég; e
AT SCD1U16V2KX-3GP 8 - 7 Card Reader
<58> PCIE_PRX_WLANTX_N3 ;; (EH PERN3 620
<58> PCIE_PRX_WLANTX_P3 SCDTUT6VAKX3GP PERP3 USB3RN1 [~F50 ééé USB3_PRX_CTX_NO <34>
58> PCIE PTX WLANRX N3 C C16011 || 2 _ PCIE PTX WLANRX N3 C29 WLAN USB3RP1 USB3_PRX_CTX_P0  <34>
o Ty P C16021 || 2 PCIE PTX WLANRX P3___ B30 | PETNS PCEE uss c33
<58> PCIE_PTX_WLANRX_P3 C st PETP3 USB3TNT |-gas USB3_PTX_CRX_NO  <34>
1U16V2KX-3 3 USB3TP1 USB3_PTX_CRX PO <34>
<30> PCIE_PRX_LANTX N4 ;; 13| PERN4 E18
<30> PCIE_PRX_LANTX P4 SCOTUTEVEAGEIaP PERP4 ussaan2 e
<30> PCIE_PTX LANRX N4 G C16031 || 2  PCIE PTX LANRX N4 B29 LAy USB3RP2 X
< Ty Pt 16041 || 2 PCIE PTX LANRX P4 A29 | PETN4 B33
<30> PCIE_PTX_LANRX P4 C ¢ —sepiuTsvaKKaaP PETP4 USB3TN2 a3z X
@17 USB3TP2 [~
%F17-| PERN1/USB3RN3
%= PERP1/USB3RP3
c30
%Ga1| PETN1/USB3TNS . . .
C31 PETP1/USB3TP3 USBRBIASH x}g UsSB_compe a 1 2 1. USB?COD_’IP u51ng_50 ohm §1nglefended impedance
USBRBIAS 1602 _1_ | 2. Isolation Spacing :15mil
F15 ANt 22D6R2F-LI-GP = | 3. Total trace length<500mil
%G1 PERN2/USB3RN4 RSVD#AN10 ﬁ . g i
%> PERP2/USB3RP4 RSVD#AM10
»B3L] peTn/usBaTNS
%= PETP2/USB3TP4 A3 USB OCH0 1
OCO/GPIO40# PAT- USB OC#2 3 ééé USB_OC#0_1  <18,35>
OC1/GPIO41# DAz 1S OCH = USB OC#2 3 <35>
+V1.055_AUSB3PLL  R1601 E15 OC2/GPI042# Py USB 0C#6 7 >>> USB.OCH#4 5 <20>
3SKR2E-GP XE73| RSVD#ET5 OC3/GPIO43#
1 PCIE_RCOMP *A27"| RSVD#ET3
B57| PCIE_RCOMP
PCIE_IREF &
3D3V_S5_PCH
RN1601
USB OCi#2 3 8 1
HASWELL-6-GP-U USB_OC#6 7 7 2
<18> MCP_GPIO73 ;g 2 3
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/2 USB3.0_4 Premium | USB | USB | USB | USB | PCle* | PCle® | PCIe* | PCIe* | PCIe* | PCle*
3.0 O 3.0 3.0 | Port3 | Port4 | Port 5 | Port 5 | Port5 | PortS
3 WLAN Port 1 | Port 2 | Port3 | Port4 Lane | Lane | Lane | Lane
0 1 2 3
PCIe* | PCIe* S50 SSD -
4 LAN Port1 | Port 2
FEL || GPU |GPU | GPU |GPU
5(LO~L3) GPU
6(L3) HDD SATAO Base use UsSB USB | USB | PCIe* | PCle* | PCIe* | PCle* | PCIe* | PCle*
3.0 3.0 3.0 3.0 Port 3 | Port 4 | Port 5 | Port 5 | Port5 | PortS
6(L2) oDD SATA1 Port 1 | Port 2 | Port3 | Port4 Lane | Lane Lane | Lane
0 1 2 3
PCle* | PCle* 55D S5D
6 (LO~L1) N/A Port1 | Port 2
85D S5D GPU | GPU GPU | GPU
A
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Main Func

PCH|

RE5 2 1_10K 0402 5% _PM RSMRST# Fae
RE6 2 110K 0402 5% PM PCH PWROK PCH strap pin:
@ On Die DSW VR Enable Ri720 RTC_AUX_S5
R1717 2 1_10KR2J-3-GP___SYS PWROK 330KR2J-L1-GP
DSWODVREN 1 2
DSWVRMEN Low = Disable ] @
1L High = Enable (default;
= g ( ) —
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
PM_SUSACK# R _AK2 AW7 __DSWODVREN R1704 OR2J-2-GP
YDP DBRESET XDP_DBRESET# _AC3| SUSACK# DSWVRMEN |"Avs—PCH DPWROK 1 NORSI@ P RSMRST#
96> DBRESET# ° SYS PWROK __AG20| SYS_RESET# DPWROK FAJ5 — PCH WAKE# __R17051 2 O0R2J-2-GP
<2496> SYS_PWROK ] . S Ok Ao SYS PWROK WAKE# pAJS  PCH WAKER  RI7051 JnJn 2 ORZJIZGP (¢ PCIE_WAKE# <24,30>
<24,2636> PCH_PWROK PCH_PWROK
Short ¥ad % MPWROK AB5 | ook @
5 P
ShortFad EOLPLTRSTE _AGTH by TRsTs CLKRUN#/GPIOS2 P jer—oh et R1700] % CPM_CLKRUN# EC  <24>
SUS_STAT#/GPIOB! Phga—sts CLr per—®© TP1763) OR2J2.G
SUSCLK/GPIO62-ape—p\1 S0P S5i T RS> SUS CLK  <24>
oM RSMRSTS AW SLP_SSH/GPIOS3 = ——Gffirp1703
PM_SUSWARNZ R AV4| RSMRST#
<16> PM_SuswARN# R £ <K M PWRETNE —AL7S] SUSWARN#/SUSPWRDNACK#/GPIO30 AJ6  PM SLP Sa# @
<24,96> PM_PWRBTN# AC PRESENT Ajg| PWRBTN# SLP_s4# DAty M SLP 537 ;;; PM_SLP_S4# <24,47>
<24,76> AC_PRESENT A PRES] ANo| ACPRESENT/GPIOST SLP_S3# PAlE—bmorr oot PM_SLP S3# <24,36,45,46,47>
<20> BATLOW# < <X 0| BATLOW#/GPIO72 SLP_A# -©
1 PCH _SLP S0#___AF: A PAP4 __PM _SLP_SUSH TP1704 PM SLP s
O | SLP_so# SLP SUS# PV aP > > > PM_SLP SUS#  <2438>
TP1706 (X 1 PCH SLP WLANZ AM5] & GPIO 3 AJ7 SLP LAN# T
AC_PRESENT TP1705 § LP_WLAN#/GPIO29 LP_LAN# ‘@TP1707
EC1707 &P @
@EMI@ @
a PCI PLTRST#
& <24,30,36,52,58,65,73,96>  PLT_RST# ¢ < ¢ ASWEETET
X
= R1715 @
s 100KR2J-1-GP
5 @
2 R1708
ooy ] PM_SUSWARN# R 1 2 PM_SUSACK# R
3D3V_S5 OR2Y26F NoDS3@ { { {KBC_DPWROK  <24>
210K 0402 6% _MCP_GPIO12
30K 0402 5% AC PrEsENT < <K MOP_GPIO12 <20~ DS3@
RE9 10,0402 % PM SUSACK# R KR2F-L1-GP
<24> PM_SUSACK# » > 100
G245 PMSUSWARN# { £ { _RE10T 5 _PM _SUSWARN# R DS3@
SI@
R1703
1 2 PCH WAKE# =
R TP
(CRB#514469) 3D3V_AUX_S5 R1727
3D3V_S5_PCH 100KR2J-1-GP 3D3V_S0
1 2 R1714
N Mibsse
1 2 PM SUS STAT# PM_CLKRUN#
R1724 10KR2J-3-GP R1726
@ 10KR2J-3-GP
SUS CLK PCH
_ 1KR2J-1-GP
Q1701 Ri702 iL
XDP_DBRESET# 4 3 PM _RSMRST# 1 2
SYS PWROK RY726 < RSMRST# KBC <24~ EG1701
PLT RST# 3V 5V POK#5 2 3V 5V _POK C 1 2 [ scapzpsovesn-gp
PCH_PWROK VMgpsse < << 3V5V.POK <ad> @EMI@
BC_DPWROK 6 1
2N7002KDW-GP
@EMI@ | @EMI@ | @EMI@ | @EMI@ | @EMI@
EC17065—EC1702=—EC170 EC170. EC170!
o o o o o
oA oA oA 1] oA =
% % % % % 2nd = 84.2N702.E3F
g g g g g 3rd = 75.00601.07C
g g H H H 4th = 84.DMNG6.03F
o 1 o 1 o o o
== £f= ¥f= f= =
o o o o o
2] 2] 2] 2] 2] - — N v
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5
0.0402.1%  R1810 G1go1
XTAL24 IN 1 2 XTAL24 IN R 2 |1
Shor{ Pad L
33y S0 SC15P50V2UN-2{GP
o) RN1801 b h
g ’};"‘CRE‘S’P‘OW ;;; MCP_GPIO76  <20> . I ijfi?ijHZB GP
y 81
6 CLK PCIE REQF PIRQEH <15 R1802 =
& HSW_ULT_DDR3L TMR2J-1-Gl -
CPU1F UL 6OF 1 o <
~ c1802
XTAL24 OUT 2 |1
T
ca3 A5 XTAL24 IN
G2 CLKOUT_PCIE_NO XTAL24_INS"B52—XTAC24 OUT SC15P50V2UN-2/GP
LK PCIE REQ# %~p—} CLKOUT _PCIE_PO XTAL24_OUT +V1.055_AXCK_LCPLL
PCIECLKRQO#/GPIO18 K21
B4t RSVD#K21 [y
7 A41 [ CLKOUT_PCIE N1 D#M21 ["G26 X XCLK BIASREF. 1 2 -
LK POIE REQH *-~75— CLKOUT_PCIE_P1 DIFFCLK_BIASREF c S B1803 RGP
PCIECLKRQ14/GPIO19 TesTLOW Cas |-C35 MCP TESTLOW1 REf2 1 2 10K 0402 5% “‘
cat cLock - C34_MCP_TESTLOW2 RETT 1 2 10K 0402 5%
LK_PCIE_WLAN_N
O e $$8 i [OLUOULPOE N2 WLAN TESTLOW_C34 'Akg WGP TESTLOWS 0402_5%1 7 RETS
LK PCIE_ WLAN RE AD1 _PCIE_| SIGNALS - AL8 __MCP_TESTLOW4 ] 2
<20,58> CLK_PCIE_WLAN_REQ3# > 5 Glk 2ol Qi PCIECLKRQ2#/GPI020 TESTLOW_AL8 CP TESTLO) 10K _D402_5% BEl% oy
CLK PCILPC R R1813 1 2 OR202GP % % GIK DP2VGA <55
B38 AN15__CLK PCI LPC R R1804 1
S ogregE §<S S oo roe e cuouT Lo o A i RariGe T —Rists 1T\ sRgser 333 S SIS 2 o
15,30> CLK_PCIE_LAN_REQ4 CLK PCIE LAN REQ4# N1 {RQBHIC -
<15,30> LD PCIECLKRQ3#/GPIO21 B35
A39 CLKOUT_ITPXDP# 235 ;;; PCIE_CLK_XDP_N  <96>
<;g> gti Egg ggﬁ“ ééé B35 CLKOUT_PCIE_N4 GPU CLKOUT_[TPXDP_P PCIE_CLK_XDP_P  <96>
<73> CLKOUT PCIE_P4
PEG_CLKRE US, _PCIE
<20,73> PEG_CLKREQ# 33 G OLKREGE PCIECLKRQ4#/GPI022 me
B37 &P a8
> A57 CLKOUT_PCIE_NS -| 83
CLK_PCIE_REQ# * T2 CLKOUT PCIE_PS -—="8
PCIECLKRQ5#/GPI023 eMe | &
z
X
FASWELL-6-GP-U 9
= 3D3V_S5_PCH
)
@
SML1 CLK 8 1
LPC_ADJ[3..0) on the swap report. CPU1G HSW_ULT_DDR3L 7OF1 SMLT_DATA 7 2
<24.85> LPCADI3.0] &K D RN1806 SMLO_DATA 6 3
LPC AD2 8 1 LPC LAD2 PCH P PCH AU A P_GPIOT1 SMLO_CLK 5 4
LPC_AD1 7 2 LPC LADI PCH P PCH A LADO SMBALERTH#/GPIO11 PAPp; MB_CLK
LPC_ADS 6 3 LPC LAD3 PCH P PCH AYi2 | LADT rs SMBCLK AR \MB_DATA SRN2K2J-4-GP
LPC_ADO 5 4 LPC LADO PCH P PCH A LAD2 sMBUS SMBDATA FA15 " CARD PWR EN
B TiEF PCH— AViz] LAD3 SMLOALERT#/GPIOB0 P L0 CLK
RNOJ-7-GP-U LFRAME# R I MLO DATA RN1809
1 % AU P_GPIO7: -6-
<24,65>  LPC_FRAME# < < < 0_0402_1% SML1ALERT#/PCHHOTH/GPIO73 PATs— ot CrlO73 X0 MeP_GPIOT3  <16> GARD PWR EN SRNIOKL6-GP,
Short Pad SML1CLK/GPIO754Arg VT DATE é ; SML1_CLK <24,26,76> 5
2425> SPI CLK R 33R2J-2-GP_1 2 R1806 PCH SPI CLK _AA3 SML1DATA/GPIO74 SML1_DATA  <24,26,76> <1635 USB OCH 1 ;; z 2
. — oAb 0GP 1 .\ .~ 2 R1806 PCH SPICLK _AAS |
2425 SPIOSOR R ééé 00402 1% 1 R1807 PCH SPI CSOF Y7 3h1-CcK, oL cLkq-AF2_ TP CL GLK 1 TP1801 e MCP_GPIOTT 5 4
Shoaﬁpr a : YA e o b [FAD2 TP L DATAT TP1802
oAcad PGS spi cUNK et TP CL RST#1 TP1803
425> SPLSLR 0.0402 1% 1 R1808 PCH SPI S| AA2Y| SP1CS2% ! RETS
S SMIBOR <><> 00402 1% 1 R1809 PCH SPI SO AA¢ | STLMOS RE16
o> SPLWPE 00402 1% 1 R1811 PCH SPI DO2 Y6 | 3113 SMB GLK 1 A
55- SPIHOLD# éé ; 00402 1% 1 2 Ri812 PCH SPI DQ3 AF1 | S0l 02 @ e AR 7 3
2.2K_0402_5%
2.2K_0402_5%
3D3V_S5 3D3V_S0
FASWELL-6-GP-U RE17
o | RE18
R1815 R1814 @ 7 3 3D3V_S0
1KR2J-1-GP 1KR2J-1-GP 10K_0402_5%
- 2N7002KDW-GP 10K_0402_5%
SMB_DATA u 1 < >> 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|

RTC X1
2 RTC X2
R1915 10MR2J-L-GP
1901
1 D 4
RTC_AUX_S5
7 B [
C1904
== A é@ —=SC15P50V2JN-2-GP
SC15P50V2JN-2-GP_ -
PCH strap pin: - XTAL-32D768KHZ-65-GP
RTC_AUX_S5 R1903 R1901
Integrated SUS 1V VRM Enable @  R1913 Q 330KR2J-L1-GP: 1MR2J-1-GP 1 1
1 2 PCH INTVRMEN = =
Low = External VRs R | ER
INTVRMEN | High = Internal VRsx | 330kRasL1-GP
= KURY
RE19 RE20 CPU1E HSW_ULT_DDR3L 50F 1
20K_0402_5% 20K_0402_5%
<24> RTCRST.ON > L RTC X1 AWS .
- o RTC X2 AY5 EO;;
R1902 J5
—BCH INTVEMEN —Av7<| INTRUDER# SATA_RNO/PERN6_L3 SATA3_PRX_HDDTX NO  <56>
10KR2J-3-GP ¥ PCH INTVRMEN _AV7 - — Hi g g g
SRIC RST# Ave | VO RTC A e s 815 SATAS PTX HDDRXMD <50
o 3 1 RTC RST# AU7 ] - - A15 ;;; ATA3_PTX_HDDRX_P! HDD
S RTCRST# SATA_TPO/PETP6_L3 SATA3_PTX_| _P0  <56>
o
g_:L 1901 SATA_RN1/PERN6_L2 fj— ggg SATA_PRX_ODDTX_N1 <56>
;8 a Ut SUATCN T 2 ODD
— . 5 —~ _ PTX_ Cl <56>
= 2N7002K_SOT23-3 %oN @ g SC1U10V2KX-1GP SATA_TP1/PETP L2 |-B1L ;;; SATA_PTX_ODDRX_P1 <56>
. N
= = o
N 2 b 3‘VT%K HDA_BCLK/I2S0_SCLK SATA_RN2/PERN6_L1 %x
(51088 = 2 A RSTH HDA_SYNC/I2S0_SFRM SATA_RP2/PERP6_L1 [-g77 <
- DA SOING HDA_RST#/I125_MCLK#  aupio SATA SATA_TN2/PETN6_L1 [-&75%
<27> HDA_SDINO > > >-== HDA_SDI0/12S0_RXD SATA_TP2/PETP6_L1 [——X
HDA_SDI1/I251_RXD
HDA_SDOUT S = F5
. TP TOA DOCK ENF AwWio] HDA_SDO/I2S0_TXD SATA_RN3/PERN6_LO [Fga—X<
Layout: Place at the open door area. TP1902 ® 1TP_HDA DOCK EN# AW HDA DOCK_EN#/I251 TXD# SATA_RP3/PERP6 L0 E?7
A0 HDA_DOCK RST#/125T_SFRMit SATA_TNG/PETN6_LO |77
<27 HDA_GODEG_BITOLK ( ¢ { —R1907_1 2 ssmes2Ge  voA BTolk ) 1281_SCLK SATA_TPA/PETPE_LO ==X
<27> HDA_CODEG_SYNC SATAOGP/GPIO34 m EC SMig EC_SMi#t  <24>
H SATA1GP/GPIOS5 [P GPIO36 < K K SATA_ODD_PRSNT#  <56>
PCH strap pin: <27> MDA CODEC_RST# SATA2GP/GPIO36 [~aq
AG TRST# __ AUB2 SATA3GP/GPIO37 < < { PROJECT_ID1 <15
AG TCK AE62 Egg%gﬁ” SATA IREF | -A12_ SATA IREF 0 0402 1% 1
Flash Descriptor Security Overide/ | .27. HDA CODEG SDOUT ¢ ¢ —B1912 1 2 _35R2J-2-GF _,HDA SDOUT ] AG IDL___ADO! I'hcH oI RSVDALTT |Rhex Sho a@
Intel ME Debug Mode 24> ME_UNLOCK < { ¢ —B1909_1 2 1KR2J-1-GP AG TMS —Abez | BHTDO TAG SATASMDMI0 [CT2™" SATA RCOMP 1
Low = Default * - L11 = e u3 SATA LED#
HDA soou7| High = Enable 3| VoL SATALED# 72 PSATALEDE <246T> | prgne
- XDP_TCK JTAGX _ “AE63 TAGK 3KR2F-GP
The internal pull-down is disabled after <AV2 | Bevbrave @
PLTRST# deasserts
HASWELL-6-GP-U 4mil trace at break-out and 3
1D058_VeCST 12-15mil trace with <0.2 ohms
@ and length total <= 500mils.
2 1 PCH JTAG TDI
Fise A sirarzar 3D3V_S0
2 1 PCH JTAG TDO Q
R1917 51R2J-2-GP RN1902
1 PCH_JTAG TMS K ODD_PRSNT# 4 @
R1918 51R2J-2-GP. E I# 3 6
2 1 XDP_TCK_JTAGX PIO55 2 7
R1919 TKR2J1-GP <1520> MCP_GPIOss << PIO36 1 g
SRN10KJ-6-GP
Unused SATA[3:0]GP pins must be terminated to either
3.3V rail or GND using 8.2K to 10K on the 3D3V_S0
motherboard. Either pull-up or pull-down is acceptable. XO 170808
EC1901 @EMI@
1 || 2 HDA CODEC BITCLK SATA LED#
PCH_JTAG TCK
R1920 GP “10KR2J-3-GP

SC10P50V2JN-4GP

For EMI Reserved

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

R19Q4

+V1.05S_ASATAS3PLL
le

EMI@
RTC RST# EC1903 1 2 SCD1U16V2KX-3GP I
@EMI@.
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Main Func = PCH|

1D05S_VCCST

cPUL HSW_LT_DORSL 100F 19 R2018
303V_85 1KR2J-1-GP
BATLOW: S N Re027 g
(<< BATLOWE <i7>
<i8> MCP_GPIO76 > > Nickarion anxd BuBUSY#GPIOTS THRMTRIP# D0 —FCH THERMIRI ! 2_OR2.2.GP 2 ) H_THERMTRP# <36
10K_0402_5% Aw7 | GPIO8 RCIN#/GPIO82 Dz NT SERRG << HRCINE - <24>
10K_0402_5% <17> mcp_apior2 << < PGPl AD6 | LAN_PHY_PWR_CTRLGPIO12 - SERIRQ [~AWTS—PCIT OPRGONE {{ INT_SERIRQ  <24>
3D3V_S5_PCH SR GPIo1s wsc  PCH_OPI_RCOMP [~aFz
> *—p criote RSVD#AF20 ﬁé 2008
<2056>  SATA ODD DA#%ggﬁ GPIO17 RSVD#AB21 49D9R2F-GP
R2015 - MCP_GPIO: ANS pitiesd 1.Referenced "continuous" VSS plane only.
{I0KR2J-3-GP 1 2 MCP_GPIO8 Ao Grioes 2.Avoid routing next to clock pins or noisy
GPIO26 1
R2010. RS signals.
l10KR2J-3-GP MCP_GPiO46 236 | Goioss R-CoHenoss ChGE o} 3. Trace width: 12~15mil
58 ALZ_| GPIOS7 GSPI0_MISO/GPIOBS [ [p5s GSPio MOSIBBSO R » SATA.ODD_PWRGT <56~ Isolation Spacing: 12mil
NLAN PLT FSTE ATs | GPIOS8 GSPIO_MOSI/GPIO8S 7~ 5. Max length: 500mil
ATs R7 g
AKa | GPI059 ario GSPI1_CS#GPIOB7 Pl
GPIO44 GSPI1_CLK/GPIOB8 {7
76 GRU_EVENTH (¢ (0-04021% 1 ﬁ%ﬁ B2029 A58 Grioar GSPI1_MISOIGPIOSS | Ra—X
Short Pad BOARD_ID2 %V3| GPIO48 GSPL MOSMGPIOQD Bl § 2 KB DET# <1562>
o o e— R UARTG_RXD/ e —— KB_LED BL DET <62
TEOPG va ] GPIOSO UARTO_" TxDroPlo% g, DBCEN <i552 RN2002 D3V S0
<21> HSIOPC << <W HSIOPC/GPIOT1 serimLio UARTO_RTS#GPIO93 Par — < (S PANELSZEID  <52- SAN10KJ-6-GP o
Tp200: MG GPIOT——AHd4| GPIOT UARTO_CTS#/GPIO94 Diag—X N
ThAD w4-OpsaP TCAWERA PWEEN—AM4 | A GPIOTs UART1_RXD/GPIOO o <1858> CLK_PCIE WLAN_REQ3# > > > — T RCNE 7
7 00402 1% 1 2 nan O R A | s GPIO25 UART_TXD/GPIOT [ [ —
<24757683>  GC6_FBEN > > > SR T — R R UART1_RSTHGPIO2 PJ3—X <2056>  SATA_ODD DA¥ > > > seRmg 5]
Short Pad GPIO46 UART1 CTS#GPIO3 Dy oo SoE— O DBLUETOOTHEN  <58> — DI SERRQ 5
o EC SWI EC SWis Av3 1260 _SDA/GPIO! |75 1200 SCL
<24> EC_SWi# iii to otk “AMa | GPIOS 12C0_SCL/GPI 73 12G1 SDA
<18,24> EC_SCI —— N BD bEVSlP —— Pa | GPIO10 12C1_SDA/GPIO6 [F7 o7 SCL L 12C1_SDA  <62>
<s6> HoD_DEVsLe  {{{ —HBRDEIE PR ey pogpioss 12G1_SCL/GPI £ >3 S <62> 3D3V_S0
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= SPI Flash
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o

CONN@

LOTES_AAA-BAT-054-K01

R2504

10MR2J-L-GP o
=
3 11 S>> RTC_DET# <20>
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Func

Thermal

Sensor

Fan controller1

3

I 2

5V_S0
@R2605 FAN261
3D8V_S0 3D3V_S0 presaap
3 5 \H ! 2__FONE__1drony  anp 2 =&
1 5V_S0 AN VGG 5 VIN GND | o &3
——=————{VOUT  GND & - w8 | 83
<24> FAN1_DAC_1) > > VSET  GND g% z
N D J 08 J 3
T AP2113MTR-G1-GP 4 =
RE31 RE32 3 ]
. = 5 = 8
N N 2
3D3V_S0 2N7002KDW-GP ol N 8
A ~ Need 10 mil trace width. FAN1
<18,24,76> SML1_DATA <K D) 8 Lo 11 £ = THM_SWIL1 DATA 5
= o o GND2
E%: 5 E 2 ‘% ‘3 4 GND1
@] °% T~ 4 iéﬂ.J 3 @R2606 3,
g C2602 00402 1% 2 FAN TACH1 2
H e 24> FAN_TACH1 —0.0402 1% s\ Ay
o 8 o scoiutevakx-agp Q2601 e <LK . FAN VCCi ]2
I}
3 THM SML1 CLK ~| D20t |2g ACES_50224-0030N-001
= o = @ _ 5 &y CONN@
@ C2604 @ & @7 O%
<18,24,76>  SML1_CLK <K ) SC4D7U6D3V3KX-GP g %
Signal Routing Guideline: « 5 g
Trace width 15mil o« 1]
= &
. NCT7718 DXP 3
& Q2603 THM26
Q
& -] -| —
2 @ 8 THM SML1 CLK
5 2 ©2606 2607 VoD ScL{7 THM_SML1_DATA
3 SC470P50V3JN-2GP SC2200P50V2KX-2GP D¢ g , DA L6 ALERT#
3 ~ o T CRITH D- ALERT# Pg 0@ o
B NCT7718 DXN T_CRIT#  GND 8 28
2 I— $ T
2.System Sensor, Put on palm rest NCT7718W-GP 1 § o °%
= B @
~ Short Pad s 5 @@
@ 4 —— a AFTP28 o 1FAN TACH1 C
% 0.0402_1% <17.2436> PCHPWROK 5> s = 8 FAN_TACH1 AFTP280 "Q 1FAN_VCC1
R2601
o FAN_VCC1
€2812 close U2801 = @ _| Ec2e02 _| Ec2e01
3 @EMI@ @EMI@
THERM_SYS SHDN# 3 [®+] |1 . A a a
L >> > PURE_HW_SHUTDOWN#  <24,36,76> J ¢ J 8
z x
9 E 4
p— ig § PR Ut g g
Both DXN and DXP routing 10 mil trace width and 10 mil spacing. 2N7002K_SOT23-3 &% ad R2612 i 5
o og = g = &
@ ) E]
=)
3D3V_S0 8
[e) = @
) R2603 1 A n ~ 2 18K7R2F-GP ALERT#
R2604 1 A n ~ 2 2KR2F-3GP T CRIT# 3D3V_AUX_KBC
R2607 1 2 2KR2F-3-GP
R2602
THERM_SYS SHDN# 1@, 2 (¢ VDOUTH <2ds
OR2J-2-GP
Cl KBC
TEMPERATURE (C) T_CRIT# ose to
2KQ 7.5K0 10.5K0 14KO 18.7TKQ Close to Thermal sensor VD_IN1 for system thermal sensor
240 Lk &7 97 107 1z 3D3V_AUX_S5 3D3V_AUX_KBC
7.5K0 79 89 99 109 119 > N
ALERT# 10.5KQ 81 91 101 111 121 - % - g
T 1]
14K0 53 93 103 113 123 egy 28
18.7KQ 85 95 105 115 125 g &2
o X
4 o
o S « =
D> VDNt <2442>
h _| cest2 _
R2610 SCD1U16V2KX-3GP
NTC-100K-8-GP e —— c2613
o h | scioopsov2uN-3GP
VD_IN1 C 00402 1% 1 %% i g Reett |,
S| ad
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Main Func = Audio|

o
<29> LNE1VREFOR <<< >>> MIC2 VREFO  <29>
<29> LNET_VREFOL < << D AUD_AGND
o Reserved for ALC3234
3
<29> AUD_HP1_JACK L << %
soavso  25mA +3V_AVDD Z| 8
¥ 2 <2 AU HPLsACK A (< Sl 2 -
2| g R2711
SCIUT0V2KX-1GP = | & 100KR2J-1-GP
02704 8 g§ moat
TiLe S K
c2701 ‘”—{ 788 M@
SCAD7UGDIV3KX-GP. 3 +5V_AVDD 5V_S0
Close pin36 &
+3V_AVDD wl o 2 0 0608[1%
s 1.5A . SErovaKociGR _ g 3 +SV_AVDD L
o g0 e N g d 7 > avo_aano cario Shott Pad
3
Bl
&
38| 3 9 5 8 2 g & & 9 < o3 Place close to Pin 26
2709 HDA27 “ Pl ) & o N o g s
g 2
o g zule 2 2« 0 n e 5 5 H
E8fiiccresat > 2
5 R - R 8§ 2 ~7
g csp a7 I ] 2 AUB_AGND AUD_AGND
3 £5228 24 3 AUD_ /
5 e Friugs LINE2_LIPORT-E-L s Tied at point only under
3 AUD_AGND Avss2 33833 LINE2_ RIPORT-E-R [-o—X & +ATCVCC 303y 5 Codec or near the Codec
@ corz 1 || 2 sctol LDo2 cAP__ 39 L & 22 moal
AUD_AGND il LDO2-CAP INE1_LUPORT-C-L F=————< (< LINET L <295
+3v_1Dsv_avDD o————40{ xyppp INE1_RPORT-CR [¢21 (S UNEL R oo 2 Ra02.PAD-H16-GP
Close pindl Close pind6 TV PVon 0 T ovoor NGizo | 20 V303 STB Re7t2 1 2 R402-PAD-HIEGP
<29 AUD SPK L < { (Al oo Mic-cap ((1S—MCCAP___caria 1 | 2 scil P> aun_seno 9
moat Speaker trace width >40mil @ 2Wdohm speaker powsr<® AUDSPKL << (AL SPRL L 88 ) o MiC2_ AJPORT-F-RISLEEVE 2 { SLEEVE  <20s
29 AUD_SPK R C((—AUDSPRAL %81 o oura MICP_UPORT-F-LIRING 1 ————————————< (< RiNG2 <29 ‘g_idtb“‘“il' to improve ficadpohone Crosstalk noise
3D3V.S0  1DSV_SO +43V_1D5V_AVDD SPK R hange it to sharp will be better.
26> AUD_SPK e < (——AUDSPKR 1 SprouT-Re Mono-ouT 8 Add 2 vias (>0.53) when trace layer change.
R < SPDIFO/FRPNT JD/D3/GPI0g [—2——UOREE B207 | P2 ORGP D AUD_AGND
1 3 s £y 4
cants <24> AMP_MUTE# >>>7R2ms s ad”m' EAFDE 474 pos 33 gaiLinE2 sz HE—x +3V_AVDD
Y o9 -
SCAD7UBD3V3KX-GP COMBO.GPL 48 | (oo om0 2 5 A 13 AUD SENSE A 1o Bh AU SENSE (¢ ense aom [
¢ 3 3 - 20 - "
Close pind0 “‘}7“9 N 5854 ¢% « 5 2aohb B 200KR2F-L-GP, AUD_SENSE A 2 1
S o 2 (7]
AUD_AGND 258323 353588 Place close to Pin 13 o -
ALC324-CCGR| o o < w| o ~ @ o of o « moat
+3V_AVDD le]
o Aup_pc BEEP
moat
2702 1 3
Azalia I/F EMI : +3V_AVDD
DMIC DATA R | cen7 8le 2
88 ] car16 S &
SH SC4D7UDIVIKX-GP. a L .
HDA GODEG SDOUT @EME@ | 23 & 9
HDA_CODEC BITCLK 2 3
o g S
EC2708 | EC2709 H =3
5 H
o o ® 2
SoeEMe 3 (@EMI@ 2
g g R2714
g g M
g g <s2> mic_paTA KU I% o MO DATA R
E 5
8 8 s oMo ok (<< 0 0402 1% Shars adzm DMIC_CLK R
2 2
oo HDA GODEG sDOUT > >y O 4B %@ i{ﬂkzm CODEC SDOUT A i
ol I@dg) {DA CODEC BITOLK > > 00402 1% ; vy agnmu CODEC BITCLK R
e HOA SO (¢ (0002 15 o R2718 HDA CODEC SDINO
Close pin3 <19 HDA_CODEC_SYNC > > —
<18> HDA CODEC RST# > HbA CODEC RSTH
D2701
20> HDASPKR > RES ‘S 2du 0402 1% MDA SPKR A 3 o
ort Pa 1_AUD PC BEEP C 1 || 2AUD PC BEEP
17
2 KECBEEP >3 RE3 ‘S @r - zdu 0402 1% KBG BEEP A2 SCD1U16V2KX-3GP
ort Pa BAT54C-7-F_SOT23:3
R2717
1KR2J-1-GP
A
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Main Func

Audio

Speaker
Speaker trace width >40mil @ 2W4ohm speaker power
SPK1
<27> AUD_SPK_R+ R3OU-GP 2 BAo0¢ 1 EMI@ AUD SPK R: G Hi el
R3J-0-U-GP 2 EMI@ AUD SPK R-.C 2
<27~ AUD_SPK R- L 2
[<27> AUD_SPK_R- R3J-0-U-GP 2 EMI@ AUD SPK L]C a2
<27> AUD_SPK_L- R3J-0-U-GP 2 FRUL’ 1 EMI@ AUD SPK L-IC 41y CONN Pin | Net name
a6 2 Pinl SPK_R+
ACES_50224-0040N-001_4P Pinz SPK_R-
b b 4 CONN@ -
M@ | EM@| EMe| Eme o . Pin3 SPK_L+
4 52 _| S8a _| 82 _| Zo B B
189 g8 g9 g¢ 5 y W N5 -4 Pind SPK_L-
8% /8% —=8% ——=9% S DA13 S DAt4 =
o] o o o | L L |
o 8§ of § of § o & o h A A
2 2
3 3 3 3 = T =
Q Q Q Q ] ]
2 2 2 2 @ESD@ _| & @ESD@ | &
15} 15} 5] o P P AUD SPK L- C # AFTP2901
d @ @ @ g g AUD SPK L+ © = AFTP2902
9 9 AUD SPK R-C = AFTP2903
= < = < AUD SPK R+ C O AFTP2904
Universal Jack (Moved to 1/0 Board)
RE35 1 2 2.2K 0402 5%
<27> MIC2_VREFO > > T RE3s T YN 2 2.0K 0402 5%
OR3J-0-U-GP 2 RR906 1 _EMI RING2 R
e A o aeE R2908 1 TOR2F-L-GP AUD_HP1 JAGK L1 O0R3J-0-U-GP 2 5%&% 1 EMI% AUD PORTA L R B <><>FX’C‘,82P%HT;63>H 5 6ae
27> AUD_HPIIACK L C29071 || 2 LINEIL C R2922 1 1KR2J-1-GP - -
r LN vRERoL SC4D7USD3V3KX-GP_R29121 4K7R2J-2-GP JACK PLUG CCUACKPLUG <63
R29101 10R2F-L-GP AUQ_HP1 JACK Ri OR3J-0-U-GP 2 RR909 1 _EMI AUD PORTA R R B
<27> AUDHP1JACK R, C29081 || 2 LINETL R R2921 1 1KR2J-1-GP 0R3J:0-U-GP 2 HR¥X” 1 _EMI@ SLEEVE R 2 XSLQELJ\IIJEP:HZQ:;T?H?B <63
o LNy VbR SC4D7USD3V3KX-GP_R29131 4K7R2J-2-GP - - - - - - -
<27> SLEEVE( < B 8 |8 = -8 -8
2 —\ > —
I ermg eem @EMI@,| @EMi@
N @ @ @
s, 18 18 o, |8 8
=1 o o =1 o o
3 5 5 3 S S
I I S ¢ S R |3
@ 5 5 @ 5 s
& 5 B 8 &
& & & &
© © © ©
o o o )
AUD_AGND AUD_AGND
R2923
JACK PLUG 10 mils 1ML % %% AUD_SENSE <27>
Short Pad ®
2901
SC10UBD3V3MX-GP
AUD_AGND
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Main Func = LAN

ayout:
For RTLS11 1G(S) €3021: colse to Ping
* Place C3021 to 3024 close to each VDD10 pin--3, 8, 22, 30 €3022 close to Pin30
For RTL8106E €3023: close to Pin3 l 1 HIP 1 1 1 1 1
* Place C3021,C3022 close to each VDD10 pin-- 8, 30 (€3024: close to Pin22 co- ay
1000@ LAN_SW@
e  srmidiaN sy
o 8111G/LAN_SW
LD0 mode.. g %’ LAN_SWV@ g g R3032 C3014 @
C3002 o 2K49R2F-GP LAN_TXP_C PCH RXP4 1 | SCD1U16V2KX-3 >
1 2 2 - S RILEI1IGUS-CG | RTLEIIIG-CGT | RILG106EUS 1 2 AN TXN G POH RXNE_T CDIUT VZKX'ﬁgiiiclé T T
IND-4D7UH-242.GP O 4 @g @g o 4 1l C3016 CIE_PRX.| N4 <t6>
N_SW o g o @2 @S @ g I oo D I N P G ¢ (CPCEPTXLANRX P4 C  <l6>
LANSW : : : : e e S aar s §Sroermeumre o
. 3 s = s s
8 IS N IS IS
g 2 = 2 = 3 = 3 SR mode 100 node SR mode 100 node § SRR e
g 4 3 8 8
2 2 S 2 2 "
) 10/100/1000% 1071008 El
2 -12I2E] TP3003 TPAD14-OP-GP
=] Z|Z2 TP3002 TPAD14-OP-GP
ayout: =555 TP3001 TPAD14-OP-GP
For RTL8111G(S) LomMz _ 1000@
* Place C3007 and C3008 close to each VDD33 pin-- 11, 32 1000
For RTL8106E LoM30 I |
* Place C3003 and C3008 close to each VDD33 pin-- 23, 32 SreoNvooN
RTL8111G-CG QFN 32P E-LAN CTRL 2 oo g#3eEasy
3D3V_LAN S5 VDDREG 3 - gxggg s
40 mils R T SA00005V700 coots 1 11 8 I
1 A g ~ 2 00603 1% 4> LAN MDIOP | 24 REGOUT fi C1U10V2KX-1GP
LAN_SW@ <31> LAN MDD ii VODREG c3025 1 SCDIU1BV2AXSGH |,
7| cso07 7| caoos Short Pad LAN_SW. <31>  LAN_MDIN VDD10 VDD1 3D3V_S0
2 2 1008 | caos 2 POIE_WAKER \ .
BINGLAN SW “o /8 = 8 1o0g| O3 e close o Ping2 LAN_SW | [LAN_SW Sts LN wDITP g >>> PO WaKEr <i73
AN_SW@ < = o @2 C3007: close to Pin11 C3009 o Caoto <g: am’m‘zs d A D e B 7 @ KAz
3 3 S (3003 close to Pin23 <] i SN e . LAV TXN G PO s 1KR2J-1-GP
5 5 £ g < == v VDD10 . LAN_TXP_C PCH_RXP4 R3015
3 3 2 g @ o @g AVDD10 HSOP ToKR2J-1-GP
= & = @ = @ =
-] R -z e =
S S & 5 g X5R
e 3= 2 =
3 = 2 =
. &
RTLS106E-CG_QFN32 Manual: 071.08106.0003
RTL8111G-CGT (71.08111.U03/LDO Mode): 10/100/1000M < 252 mW.
3D3V_LAN_S5 RTL8106E-CG (071.08106.0003): 10/100M <70mW.
3D3V_LAN_S5
o <31> LAN_MDI3P —
Sl S em— s gs
Ca004 | C3005 303V LAN S5 R3033
RE37 RE38 CLK_LAN_REQ4# R PCIE_WAKE#
10K_0402_5% 10K_0402_5% @” e PCIE_PTX_LANRX_P4_C.
PCIE_PTX_LANRX N4 C 10KR2J-3-GP
| o LK PCIE_LAN P4
8 8 LK PCIE LAN N4
8 8
g= ¢
&= &=
8 8 Layout 3D3V_LAN_S5
@ g 8 Layout:
3003 LTIGGP g § C3004:close toPin32 3DV LAN_S5
<17,2436,5258.65.73,96>  PLT RST# > s & C€3005: close to Pini1
8 8
R3016 c3o11 R3003
1 0_pa02_1% LANXOUT 1 H w 10KR2J-3-GP o
Sho ad 12P_0402_50V o R3004
rise time must be controlled 2 10KR2J-3-GP
mS and 100 msS. -
- o) S of
303y 85 3D3V_LAN_S5 Xa001
Q3004 = XTAL-25MHZ-181-GP 2
NTK3139PT1G_SOT723¢ @ 2
85mA s — 2
- o °
i = Q3002 LMBT3904LT1G-GP
caota - - & <15,18> CLK_PCIE_LAN_REQé# < < 1 3 LK LAN REQ4s R
o @2y 10KR2J-3-GP. C3015 c3017
& Raozz . o|@SCIUIOVAKX-1GP 2 C3001 | Rd005 1 0_0402] 1%
g & LANXIN ol m
= £ @, @ PM_LAN_ENABLE R 2 i i Short Pad
H § 10P_0402_50V
5 20KR2J-L2-GP 2
<6 PN ENABLE > 2 H
| 3 %
R3023
100KR2J-1-GP
1.0V Source
R3001| C3002| C3023| C3024| C3007| L3001| C3012| C3019| C3009| C3010| C3003
Qa001
= 2N7002K_SOT23-3
RTL8111G-CGT LDO X
(71.08111.003) o o o o]0 X X X X X
RTL8111GUS-CG
(71.08111.W03) / SWR X X|o ol o o o o o o X
RTL8106EUS-CG
(71.08106.003)
RTL8106E-CG
(071.08106.0003) Lbo 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)

EU3101
LAN MDIOP__1 9 LAN MDIOP
LAN MDION 2 8 LAN MDION
LAN MDITP__ 4 7_LAN MDITP
LAN MDIIN 5 6 LAN MDITN
F3102 n
<30> LAN_MDIN > > T T 3
ECa108 SCT0P50V2JN-4G 6 7 MDOB-
@EMI@ 5| D X I MDO
4| TD+ TX+ g MCTO —
<30> LAN_MDI3P > > T TDCT  TXCT g @ESD@
=5ty SCT0P50V2JN-4GP EU3102
o @EMI@ g RDCT RXCT }(1) MCT1 ook, LAN MDI2P__1 9 LAN MDI2P
<30> - >> T2 1| RD- BX- 12 MDO LAN MDI2N__ 2 8 LAN MDI2N
| lesros - seTopsovamiac RD+  RX+
@EMI@ LAN MDIBP__ 4 7 _LAN MDI3P
NS14-1 LF 10/100 BASE-TX
<30~ LAN_MDI2P 1 1 2 1000@ LAN MDIBN 5 6 LAN MDISN
EC3105 SCT0P50V2JN-4GP
@EMI@ — o
= ca101 3
| @ SC100P3KVEIN-2-GP J_
LANGND = @ESD@
F3101
<30> LAN_MDIIN > > T T 4
EC3104 SCT0P50V2JN-4G 1 12 MDO} -
@EMI@ £ el I MDO
<30> LAN_MDITP > > T T I 3 Roct mxct 2 — —
"llEcsios SCT0P50V2JN-4GP
i e @EMI@ g ToCT TXCT g MCT3 och. RJ45
5 <30> _MDION > > T 7% 5 1D+ X+ |7 VDO
= [EC3102 SC10P50V2JN-4Gl TD- ™
O @EMI@
S L |
NS14-1 LF 10/100 BASE-TX
<30>  LAN_MDIOP > > T T DO ; o 10
ECat01 SCT0P50V2JN-4GP
@EMI@ MDOO- 2 9
GND [—x
MDO1+ 3
7| | catos
SCD01U50V2KX-1GP MDO2+ 4
« Layout note: Layout note:
: : ; ; ; : : : : ; MDO2- 5
30 mil spacing between MDI differential pairs. 30 mil spacing between MDI differential pairs.
MDO1- 6
Follow Reference Schematic 0.01uF~0.4uF
= 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 ||
a 11
G = ©3201 SC1U10V2KX-1GP =
gg o & IH 1 I Vi8
3
) SC1U10V2KX-1GP
2 For EMI
2
o
S>= < ® I EMI@
@ useor N Y] 9 Sy Eozeon 1 |12 ||,
© z © (OB 11 ]
T % 2 m o8 SC10P50V2JN-4GP
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Main Func Hall Sensor

Move to Power Button Board
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Main Func = dGPU |

Table 3-9. DDR3 GPU-side-FBVDD and FBYDDQ Combined Decouplir_

GPU Package Type | Capacitor Type | Footprint | Population | Location
GB2B-64 0auF xR |o402 |2 |2 Under GPU
DDR3 1 uF X7R 0603 |2 2 Under GPU
47uF | Xes  [0603 |2 |2 Under GPU
10uF | XsR 0805 |1 |1 Near GPU
22 pF X5R 0805 1 1 Near GPU
GB4B-128 oawF  |[x7R |04z [4 |4 Under GPU
DDR3 1uF X7R | 0603 |4 |4 Under GPU
47uF | xes  |0e03 |4 |4 Under GPU
10pF | XsR 0805 |2 |2 Near GPU
22 uF X5R 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 1,35V 4/- 3%
GPUTB <CoooFBEN 20247683 recommended number of decoupling capacitors of GB4B-128. 1035V, VGA_S0 ,
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GB4B-128 ViD_PLLVDD 47yF . [X5R | 0603 1 Near GPU of A7esz Micron 0x1 MT41K128M16JT-107G:K| O 0 0 1
GB3-256 Z20e [ XeR | osos 3 ) o700 @-g!_ 1250 T vt g QU e
Bead Type VEA_CORE TE 70T Support BLERTF: i Samsung 0x5 K4W2G1646E-BY11l ] 1 ] 1
180 0 (ESR=0.2) | 0603 ' Near GPU o o L ——
P [;L 256Mx16 DDR3L| Hynix 0x4 H5TC4G63AFR-11C 0 1 0 0
Bes” 'Ed =
I Micron 0xD | MT41K256M16HA-107G:E| 1 1 0 1
e — prons coion e (< Pume s swuroouns
1208 s0L{B R7612 Sre10 Samsung 0x9 K4W4G1646D-BC1A 1 0 ] 1
[y . [
Toassr
5o
@ 3V3_AON_S0 e (DS-06814-001) ©|
o003 gyt 27— sva_ao 50
TreRvDP Rre2e Table 10.  Multi-Level Strap Differences
2 1 T
news S8 Rerna
rero0 @ e T2 foKR2IGP D0 o226 areoma sk OC dak ou s Physical Logical Strapping | Logical Logical Logical Strapping
;:;:EE T e - o Strapping Pin | GPU Bit3 Strapping Bit 2 | Strapping Bit 1 | Bit 0
H “ is an open-arain GPIO. e o o st ROM_SCLK 1155-GV PCI_DEVID[4] SUB_VENDOR PCI_DEVID[5] PEX_PLL_EN_TERM,
ciseize U ow T
b =3 s av9_pow 50 BRHE 11155-GM/-GT_| SOR3_EXPOSED | SOR2_EXPOSED | SOR1_EXPOSED | 50R0_EXPOSED " |
et Aerte : 2105 oo P N Gey 1 I Tl
o 5% 08 T o S—— : Tiﬂ evenr 25 - AL e ROM_SI AU GBL 64 RAN_CFG3] RAM_CFG[Z] RAM_CFG[1] RAM_CFG[0] 1
“ — 50§ ToResor PO o =t
GRS oo e GB2B-64 1115
= GPIOT1 WA _LEVE v b 2 1 - SMBC_THERM NV
ot e Fa Lo o o ROM_SO 1155-GV FB[1] FB[0] SMB_ALT_ADDR" | VGA_DEVICE
o= o Tww | s pon stz o s 20 = A 2NTOZESF 11155-GM/-GT | DEVID_SEL PCIE_CFG |
wos [ e Geiots B2 scse © 2ol < ouen cumment por  <aes 4th = 84.DMNG6.03F STRAPO H155-GV USER[3] USER[2] USER[1] USER[0] 1
| GPIOZ "G4y pex AsT HoLD Geue 1 2 mrsso 53> GPU PEX RST oLD  <7a, LISS400GTIG_SOD282
. rarser (RVL-06891-001)N1SVET S DDR3L Recommended Memories 11155-GM/-GT | Reserved (Keep pull-up and pull-down footprints and stuff 50kQ pull-up) |
e @ oaoseaiooi vos eis STRAPI 155GV 3GIO_PADCFG[3] | 3GIO_PADCFG[2] | 3GIO_PADCFG1] | 3GIO_PADCFG[0]
e Strap 1155-GM/-GT | Reserved (Keep pull-up and pull-down footprints and leave them no stuffed by
503y von 50 default)
cruL 120010 CEL010 FouREE Hynix 0x9 H5TC2G63FFR-11C STRAPZ M155-GV' PCI_DEVID[3] \ PCI_DEVID[2] \ PCI_DEVID[1] | PCI_DEVID[0]
e - 128Mx16 DDR3L— 11155-GM/-GT | Reserved (Keep pull-up and pull-down footprints and leave them no stuffed by
Toxes 6P ose$  okbesce Micron |OxA |MT41J128M16JT-093G:K default)
£
<E8Y o o
poLat csi o STRAP3 11155-GV SOR3.EXPOSED | SOR2_EXPOSED | SORI_EXPOSED | SOR0_EXPOSED
— fowcs e Samsung | 0xB | K4W2G1646E-BY11l = | = ‘ = [ soR0
e non 0 1155-GM/-GT", |-Reserved (Keep pull-up and pull-down footprints and leave them no stuffed by
Hynix 0x3 | HSTC4G63AFR-11C detault)
STRAP4, e RESERVED PCIE_SPEED_CHA | PCIE_MAX_SPEED | DP_PLL_VDD33V
oise e or 256Mx16 DDR3L| Micron 0x4 | MT41J256M16HA-093G:E 1GE_GEN3 N
. 7oz8 (4 pcs VRAM) 11155-GM/-GT | Reserved (Keep pull-up and pull-down footprints and leave them no stuffed by
oo surRgty PRI BUFASTY 2 L i Samsung | 0x5 K4W4G1646D-BClA default)
F&) MuLTI STRAP.REFO_GND e[ pooop 9% TokRz)aGP
Rreo7 oo [ | [ome acse Hynix 0xC | HSTC4G63AFR-11C
>4 MU sTRAR_REF1_GND 3 - o v sex mer o cous 1Ty
= %ES ansTone sz o w odvia o ";:m"lﬁ DDR?L Micron | OxD | MT41J256M16HA-093G:E
pcs VRAM,
§ MaESRIGP Samsung | OxE K4W4G1646D-BC1A
ccse Table 15-2.  Resistance Mapping to Hex Values -
v o e o (g Frezs N Resistor Values | Pull-Up to 3V3_MAIN |Pull-Down to GND N15V-GM N155-GT
oR2i2GP 3u3_A0N 50 499 kQ 1000 0000 Chip N1BVEGM N155-GT
5050 T00ka 001 o001 e
0d T o 5.0k0 1010 o010 Device ID 0x1140 M
7649 ~ 20.0 kQ 1011 0011 SDDR3
acee < iokmasaGR A7648 Memory interface SDDR3
o Goe@ 10KR2J-3-GP 24.9 kQ 1100 0100 595 Ball, BGA 23 x 23 mm
— - 30.1 kQ 1101 o101 Package 595 ball BGA 23x23mm {-908 ball BGA 29 x 29 mm
ceu evenT ceus s m ] ! <Coruevenms <o 48k 10 o1
[ B3 T o
arene R7640,R7641,R7642 for N15S-GT 4 pcs VRAM . ... oo,
hogax sord R7619,R7638,R639 for N155-GT 8 pcs VRAM S Aon 50
300 va 50 NLSV-GM-S: Binary Strap for VRAMs.
NL5S-GT-5: FH 49.9K ohm on STRAPO.
Ao o ava_ Ao 0
2t £ Z 3 |5 |2 " - -
1oke2s56P g '§ g% 8% B orasser $ ¢ €S ke @ S odnsacr
oot LIRS ~ ~
now soix Jo Je Je Tomssscr
sTaars
ROM SO 5
Rou st o —
2E @@ g T Ep R arson e e P
i PR T RS Y me Se @ S Tmsce o $ Toimascr ToResscr o $ Toimascr
Re_EXPOSED: JEJE SESE SE eSS or
NS 'E B S S P P o o o o
= - = =, =° - = = = = - -
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Main Func

dGPU |

VGA_CORE

NT4M-GE-S-A2-GP

OPS

GPUIF. 6 OF 14
o | oo .
AB17 | GND 5
Under GPU GF:B"‘EWDD R %ﬁggg (G;Q'S 2
t—acz | GND
; ; : VoD — ke
\C.
Table 3-6.  NVVDD Decoupling Footprint and Population orzz| cra| omas| | omo e Aﬁ B
2 5 $7085 & $7085 & VDD AD1z 1 GNp
GPU Package | Capacitor ZNER ZoEF g S & gq VDD 08 ano
4 . - s 3 s 3 s VDD D78 | GND
Type Type Footprint Population | Location Comments H H H H H VDD ADTe| GND
= & B
GB2B-64 47 uF | X65 [0603 |10 |10 Under GPU 'g 'g% 'g 'g 'g VDD o ano
= t—AD22 | G
= 3 3 3 3 3 Voo — N
1uF X65 | 0402 |4 4 Under GPU ‘ vop At cno
AE17
47 uF | X5R | 0805 |1 1 Near GPU Voo — o
cr7o9| C772s|  c7r2t| G770 c7ig Voo AFT_| GND
22F | XS5R (0805 |1 1 Near GPU - . Pia| VOO AFTT| SND
o o =PpS o o =PpS o VoD AFT4_| GND
9 9 9 9 9 Fis | VDD AFT7_| GND
47puF |X5R 0805 |5 5 Near GPU g g g g g 7 NS ) ans
2 2 2 2 2 Ris | VDD F5| GND
330 uF | POS | 7343 1 1 Near GPU ESR <6 mQ g 2 g | g | 2 Riz| VDD —
8 54} 8 5 8 VDD o2 GND
3 3 3 3 3 VDD ——AB74| GND
o @« a @ a VDD B1 | GND
: : : VoD B &o
u B14
OPS OPS OPS OP! Ut oo E— A
VoD B3] &o
- - - - —r
C7714 S=C7713 S=C7712 ==C7711 ven B5 gmg
@ @ @ @ o
fuma@iymi® 153 b
2 3 2 S VDD E:? GND
3 7 S e
% = ;E % 5j< NT4V-GE-5-A2-GP E20 gmg
s % 8 8 —
4 : 5] ano
Table 3-27. 3.3V Power Rail Decoupling oPS ¥ | GND
Near GPU | H23 | gmg
H25
) e
Package Rail Capacitor Type | Footprint Population | Location i i i E‘ gmg
GB2B-64 | 3V3_MAIN 0.1uF X65 0402 2 z Under GPU Kiz| anp
GB4B-128 cr7a2| c7731| c77a0| crres| crres| crmz| crrio o
- 1 uF XsR 0603 |1 |1 Near GPU Obs Obs  Ops Ops Ops OPs  OPS ano
GR:236 47yF | XR | 0603 |1 |1 Near GPU Yellellellellellniln &N
GB2B-64 3V3_AON 0.10F | xes | 0402 |1 |1 Under GPU S| 2] 2| 8| g| ¢ o
GB4B-128 10F | XSR | 0603 |1 |1 Near GPU Bt —= 2 oo
-
GB3-256 T = Q Q Q Q & & M1 | GND
47uF | X5R | 0603 1 |1 Near GPU 3% % 3§ § 8 8 GND
Note: This table is for non-5L1 mode. For SLI mode, please refer to the MIO Decoupling table. rers e
G10,G12: N
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
S o omor GPU GPU DPN| Memory Vendor | 2Gb DDR3L:(1.35+/000Mhz) | DPN WPN
GPUIC 3 0r 14 §:”@ ;QOE.%D %g‘*b 1€ VGA NI5V-GM-S-A2 Hymnix H5TC2G63FFR-11C XI1PRC | 72.52G63.NOU
T xvoonosS g g 4 JGOYH Samsung KAW2G15460-BC1A DODP7 | 072.2G164.0A0U
o10 10 § g g GR2-64 FCRGASSE -
AD7 | NC#AD1aGH108:3v3_20N)VDD33 |-G12 e 2 Q Micron MTAIK 1280 16IT- 107G HKKF2 | 72.41128.NOU
XB7g| NC#AD7 (GM108:3V3 ncnvDDaa G 5 El 3
o VDD33 & 8 ® g
o ? 2GR, Single Rank, 4 pcs VRAM
H\/s 3V3AUX = 308y VGA_S0 GPU GPU DPN| Memory Vendor 4Gb DDR3L:(1.35v/900Mhz) DPN
fomua fvsars Under GPU Near GPU B Hynix HSTCAGE3AFR-11C 02112 | 72.05463.000
AE5.64 FCRGASISE JGOYH Samsung EAWAG1646D-BC1A 07XGT | 072.4G164.0A0U
3.3V +-5% Micron MT41K256MISHA-107G:E RSRHS | 72.41K26.00U
o, A gsmA
“nconsubsime 50 2'5955 %7725:: 07;:;* 4GB, Dual Rank, 8 pcs VRAM
o Notat £ £ @ FOREZ o P GPU GPU DPN| Memory Vendor | 4Gb DDR3L:(1.35v/900Mhz) | DPN
G3 & ] g 2
B4 NC#G3 g g g 2 Hynix HSTC4GH3AFR-11C 021N2 | 72.05463.D0U
s @ s a3 IC VGA NISS-GT-5-A2
X;SZ :8;2; 2 2 2 3 FXP79 Samsung K4W4G1646D-BCLA 07XGT | 072.4G164.0A0U
> NC#GE 3 3 5 GB2-64 FCBGASYS
> NG#GT 8 8 3 Micron MT41J256M 16HA -093G:E PPETP | 072.41256.080U
X NC#ve =
X——1 NC#V2
e
W NC#wa
X——1 NC#W4 - — 3
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Main Func = dGPU |

Data Bits 31:0 RANK 0

Place close VRAM1 VDD ball

1D35V_VGA_SO yRAM1
VRAMI e —>>FBA_D[0.31] <7578,80> 1D35V_VGA_SO  VRAM2 1D35V_VGA_S0
B2 E3 FBA D11 ) ——>>FBA_D[0.31] <7578,80> S
Dg | VPP DQo 7 FEA D13 VRAM2 B2 FBA D5
57 VoD DQ1 | FEA D b | VDD FBA DT
VDD DQ2 |¢ FBA D15 G7 | VDD FBA D7 89
VDD DQ3 [ FBA D10 VDD FBA DI Qg
= = c
128M16 K4W2G1646Q-BC1A FBGA A31! e s Hg FEA D von FEA D D g
VDD DQ6 | F VDD F 2
SA000068U1TL 1035V VGA S0 A1 VoD ba7 57 [BA DI 128M16 K4W2G1646Q-BC1A FBGA A31! N9 | VoD F8A D < < |3
VoD Das I7¢ FBA D22 SA000068U1L 1D35V_VGA SO Re | VDD FBA D1 3 S s
@ AL oo R e FBA D VoD FBA D25 2 2 o]
A8 | voba 0a11 |5 D @ Al { vooa FRA D30 3 = 8
Go| vopQ DQ12 [a5 FEA D ci] vooa FBA D29 A
55 VbbQ DQ13 |55 FEA D S| vobQ FBA D27
+—E5 ] VoDQ DQ14 a3 FBA B2 55 VDbQ FBA D28
= voDQ Qs +—¢o- vbDa FEA Dse Place close VRAM2 VDD ball
H2 | /DDA F3 F1| /DDQ 1D35V_VGA_S0
Ho VDDQ LDQS G3 FBA_EDC1 <75,80> A vDDQ
vDDQ LDQs# FBA DQS_RN1  <75,80> +>- voDQ g FBA_EDCO  <75,80>
vDDQ FBA_DQS_RNO  <75,80>
BA VREF 0 " upas (52 FBA EDC2  <75,80> @O
. 8| VREFDQ uUDQSH FBA DQS_RN2  <75,80> BA VREF 0 " FBA_EDC3  <75,80> c7821 Qg
VREFCA LR VT VREFDQ FBA_DQS_RN3  <75,80> cR
FBA ZQ0 L8 Ki R7809 1 M8 2 &
. 7 oot —— & FBAGMDO <7578:80> @: VREFCA 8 2
L F-2-GP 1 BA ZQ1 L8 {7 K FBACMDO <7578,80> Jem| 2
= csit pt2 FBA_CMD2  <7578> L F-2-GP < < Q
<7578798081> FBACMD7 S N3 1, RESET# P12 FBA_CMD20 <75,78,79,80,81> = L2 FBA_CMD2  <75,78> 2 2 2
<75,78,79.80,81> FBA_CMD10 P71 A1 <7578798081> FBACMD7 S N3 L, T2 FBA_CMD20 <75,78,79,80,81> IS IS by
<757879.8081> FBA CMD24 P3 1o NGt P <75,78,79.80,81> FBA_CMD10 P71 A1 2 _L g 8
<757879,80.81> FBA CMD6 & N2 1 a3 NG#J9 ﬂ%x <7578,79.8081> FBA CMD24 & ,5 A2 8 = 8
<757879,80,81> FBA CMD22 P8 { aa NG#L [ <75,787980,81> FBA CMD6 N2 | 3 s s
<75,78,79,80.81> FBA CMD26 P21 hs NG# [ <757879,80,81> FBA CMD22 P8 { aa
<7578,79.80.81> FBA CMD5 & 38 1 e N7 [HA =< <757879.80.81> FBA CMD26 P21 hs
<757879.80.81> FBA CMD21 B2t w7 NC#TS (12 FBA CMD12 <7578,79.80,875,78,79,80.81> FBA CMD5 & 38 1 e
<7578,79.80,81> FBA_CMD8 28 NGHT? FBA_CMD14 <75.78,79,8086:78,79,80,81> FBA CMD21 A7 FBA_CMD12  <75,78,79,80,81>
<7578,7980,81> FBA CMD4 & L A <75,78,7980,81> FBA CMD8 & T8 | s NGHT? L FBA_CMD14 <75.78,79.80,81>
Jpreraser o oue: L o " s ko a2l Blace lose VRAMIVDDA ball
< > X Al1 vss < > X A10/AP
<75,78,79.80,81> FBA_CMD9 N7l avo2/Bci ves |23 <75,78,79,80,81> FBA_CMD23 R7 1 a11 vss A2 acec oﬁ:gsv VGA S0 a
vss (E;s <75,78,79,80,81> FBA_CMD9 N7 12/BCH vss E? 5V N
M2 VSS VSS (G
<7§57$s7398308;1> FEQKC(';AA%?S Ng | B ves 75,78,79,80,81> FBA_CMD29 M2 Ve
<75,78,79,80,81> X BA1 vss < > X BAO vss
<75,78,79> FBA_CMD27 M3 { 5ho vss 13 <75,78,79,80,81> FBA_CMD13 ’ug BA1 vSS | OPS , . OPS ,.OPS ., g S § S g g
vas <75,78,79> FBA_CMD27 BA2 vas A 83 83 . 89 - 78 8 -
. vss (5 ops VSS[F? e g3 Lcg 2 2 2 2
<7580> FBA_DQM1 LDM = = 3} 3} 3}
<75.80> FBA_DQM2 ;Sj UDM ves & <75,80> FBA_DQMO E7 1 om ves |2 a3 2 dm| 2 dm 2 ofFB2 |ERD &2 €2
OPS  ygs [ <75,80> FBA_DQM3 D3 1 Gom vss | g g g S S S s
vss > : - ) 2
<75,78,80> FBA_CLKOP J7 B ) ) I IS I I N
<75.78.80> FBA_CLKON ;; K7 ti# xggg B! <75,78,80> FBA_CLKOP FBA CLKOP___ J7 | vssa |8 9 9 9 2 ] ] ]
D 27578805 FBA OLKON ;;; FBA CLKON K7 | B & & & &
<7578,80> FBA_CMD3 %% % FBA CMD3 K9 vesa I oK vesaro 8 8= % 2
78, s b CKE vssQ vssQ -
vesQ EE <7578,80> FBA_CMD3 %% FBA CMD3 K9  CKE vesQ g‘
75,78,79.80,81> FBA_CMD28 L3 e vssQ £5
< > X WE# vssQ vssQ
<75.78,79.80,81> FBA_CMD15 'jg CASH vasQ 8; <7578,79,80,81> FBA_CMD28 kg WE# vasQ E;% Place close VRAM2VDDQ ball
<75.78,79,80,81> FBA_CMD11 RASH vesQ <75,78,79,80,81> FBA_CMD15 CASH vesQ 1035V VGA S0
<75,78,79,80,81> FBA_CMD11 J3 Rask vesq &2 S
Check MT41K256M1sHA-1o7G-E-GP® P@
@ MT4TKZ56MT6HA-107G-E-G
[} [} [} o
@ OPS , . OPS , . OPS ., 3 3 3 S 3
| E E [[ E : | | | |[ I - 23 - 23 - 23 - 3 - a8 - & - ®
c3 c c5
. . . SN > = SO 1923 o0 o0 o0
— FBCLK Termination place on VRAM side @Tg @Tg @Tg q@g et By, @& ;iz@g
_VGA._ s s s
2 2 2 > > > S
) ) TR I I N S
. 2 2 2 2 2 2 R
=3 & & | & &
Ba o} 0 = O o)
g8 8 8§ = % 8
OFS &
am| 9 162R2F-GP 0
60> FBAVREF 0 ((—FBA VREELD Table 3-11. DDR3 per Memory FBVYDD/Q Decoupling
oo | =
OPS B8opg 2% Population
wm § b . . 1
5 &= 2 Layout Note: Place in the end Capacitor Type FBVDDQ FBVDD Location o
2 FBVDD/Q Combined
_ @ =5
= Q =
0.1 pF X7R 0402 z Under DRAM
1.0 pF X7R 0603 Under DRAM
FBVREF Termination 10 ],IF X5R 0805 o Close to DRAM
Type FBVREF% | Voltage | GPU_GPIO10
Un-termination 50% 0.749V High A
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Main Func

dGPU |

Data Bits 63:32 RANK 0

Place close VRAM3 VDD ball

1D35V_VGA_S0 1D35V_VGA_S0
VRAM3 S BAM3 =—>>FBA_D[32.63] <7579,81> 6 (LBAMS p=—>>FBA_D[32.63] <7579,81> 1D35V_VGA SO
o
B2 |\ oo A D34 VRAM4 B2 |\ oo bQo | E3FBA Daa oPS
D9 | Vo8 A D38 D9 | Vo8 ooy [[E7_rBA D43
a7 voo fb%S a7 vob DQ2 oA D3> 29
9
128M16 K4W2G1646Q-BC1A FBGA A31! e A D32 e D3 Mg FBA Da7 ce
VDD S bas VDD DQ4 |y A Daz s
SA000068U1TL N9 | oD A D33 128M16 K4W2G1646Q-BC1A FBGA A31! N9 | oD b Gz roA Dds g
Y s
1D35V_VGA_S0 Rg | VDD 1D35V_VGA_S0 Rg | VDD ba7
e VoD A Do SAO000GBUIL Voo D8 85 —FbAber 2
DQ9 o]
A { vooa fDos @ Al { vooa naio [ b3S ®
c1] vopa A Do c1] vopa DQ11 |5 D
Go | vopQ A Doo Go | vopQ DQ12 FA5—FEA D
D2 | Ybba A_D56 D2 | Ybba DQ13 "ggFBA D
+—E5 ] VoDQ A Do +—E5 VoDQ DQ14 [~As—FEA D1
£1] voba 1| voba DQ15
1| voba 3 1| voba F3 Place close VRAM4 VDD ball
vDDQ :gg FBA_EDC4 <7581> vDDQ LDQS :gg FBA_EDC5 <75.81> 1D35V_VGA SO
HY G3 HO G3 _VGA_
vDDQ FBA_DQS_RN4  <7581> vDDQ LDQS# FBA_DQS_RN5  <7581>
c7 c7 S
ubas FBA EDC7 <75,81> ubQs FBA EDC6  <75,81>
A VREE 1 H1 L rerog Uboss Egg FBA_DQS RN7  <7581> oot VREF—T:1 Hi vReFpa uDQSH Eﬁg FBA_DQS_RN6  <7581> @ @ 29
1 Bon i Lg | VREFCA K1 1 Bon s Lg | VREFCA K1 & N 2e
J_—mzep. Z oDT [ FBA_CMD16 <7579,81> ?mz(w. Z oDT =<K FBACMD16 <7579,81> @ @ S=
pr— pr— o
= s L2 FBA CMD18  <75,79> = cs# pk2 FBA CMD18  <75,79> 2 Jem 2
<7578,7980.81> FBACMD7 S N3 1,4 RESET# P12 FBA CMD20 <7578,79.805715.79,8081> FBACMD7 S N3 |, RESET# P12 FBA_CMD20 <75,78,79,80,81> < < Q
<75,78,79,80,81> FBA CMD10 P71 <7578,79,80,81> FBA CMD10 P71 A1 2 2 2
<7578,79,8081> FBA CMD24 & P3 1o NGt P <7578,79,80,81> FBA CMD24 & P3 1o NGt P 3 5] B
<7578,79.80.81> FBA CMD6 & N2 1 as NG#J9 ﬂ%x <7578,79.80.81> FBA CMD6 & N2 1 a3 NG#J9 ﬂ%x g g 8
<7578,79,80.81> FBA CMD22 P8 1 hs NC#LT [ <7578,79,80.81> FBA CMD22 P8 1 s NC#LT [ & L 8
<75,78,79,80.81> FBA CMD26 P2 {as NC#L9 L2 <75,78,79,80.81> FBA CMD26 P2 {as NC#L9 [E2— =3
<75,78,79,80,81> FBA_CMD5 A6 NG M7 S <75,78,79,80,81> FBA_CMD5 26 NC#M7 M7 S
<7578,79,80,81> FBA CMD21 R2 %7 NC#T3 12 FBA CMD12  <75,78,79,8068718,79,80,61> FBA CMD21 & R2 %7 NC#T3 12 FBA CMD12  <75,78,79,80,81>
<75,78,79,80,81> FBA CMD8 FT‘ A8 NC#T7 L FBA CMD14 <75.78,79,8076128,79,8081> FBA CMD8 & FT‘ A8 NC#T7 L FBA CMD14  <75.78,79,80,81>
<75,78,79,80,81> FBA_CMD4 1o A9 <75,78,79,80,81> FBA_CMD4 1o A9 Place close VRAM3 vDDQ ball
<75,78,79,80,81> FBA_CMD25 A10/AP <75,78,79,80,81> FBA_CMD25 A10/AP 1D35V_VGA_S0
<75.78,79.80.81> FBA_CMD23 R7 {11 vss A2 <75,78,79,80.81> FBA_CMD23 A7 vss |22 SN
<75,78,79,80,81> FBA_CMD9 N7 12/BCH vss E? <75,78,79,80,81> FBA_CMD9 N7 n12/BCH vss E?
vss 58 vss 58
[} [} [} o
<75,78,79,80,81> FBA_CMD29 "lﬂg BAO ves | <75,78,79,80,81> FBA_CMD29 ",ﬂg BAO ves | OPS , . OPS ,.OPS ., 3 3 3 3
<75,78,79,80,81> FBA_CMD13 NG Bat ves <75,78,79,80,81> FBA_CMD13 NG Bai vss M2 A8 83383 | 8 | € 8- 8§
<75,78,79> FBA_CMD27 BA2 xgg ! <75,78,79> FBA_CMD27 BA2 xgg ! ga ga §s 2 2 BY 2 2
. vss [2 | OPS vss (2 @ 2 am 2 g 2 o|FRQ €T |EQ €T
<7581> FBA_DQM4 LDM VSS <7581> FBA_DQMS LDM VSS g g g S S S S
D3 T D3 T 2 g 2 3 3 3 >
<7581> FBA_DQM7 UDM VSS [ <7581> FBA_DQM6 UDM VSS [ X —x — S S S 5
vss vss 2 @ o4 & 2 & 2
o o o
<7579,81> FBA_CLK1P |i7 oK OPS sso g <7579,81> FBA_CLK1P FBA CLK1P |i7 L oK vssa g 3 3 3 3
<75,79,81> FBA_CLKIN ;; 7 O vssa (B <75,79,81> FBA_CLKIN ;;; FBA CLKIN 7 L oK vssa (B bl bl bl bl
VssQ VssQ
<7579.81> FBAGMDI9 %% % FBACMDIO K9 1. o vasa g‘ <7579.81> FBA_CMD19 % %% FBACMDI9 K9 L.\ 0 VSSQ g‘
=0 =0
13 v F9 13 v F9
<75,78,79,80,81> FBA_CMD28 WE# VssQ <75,78,79,80,81>  FBA_CMD28 WE# vssQ
<75.78,79.80,81> FBA_CMD15 'jg CASH vasQ 8; <75.78,79.80,81> FBA_CMD15 'jg CASH vasQ g;
<75,78,79,80,81> FBA_CMD11 RAS# VSsQ <75,78,79,80,81> FBA_CMD11 RAS# VSsQ Place close VRAM4 VDDQ ball
== 1D35V_VGA_S0
MT41K256M1sHA-1o7G-E-GP® MT41K256M1sHA-1o7G-E-GP® Q
@ @ <] 2] 2] 1)
OPS , . OPS , . OPS ., S o g e S§
ledfedfed-| E- B 8- 8
&3 &% SR @ 2 BE_ 3 ®
inati i @ @ 8@ 8 J@E J@g et Jed
FBCLK Termination place on VRAM side 3 3 3 e e e v*e
o] o] 2 > > > >
1D35V_VGA_S0 5 R R T IS S 5
8 8 5 2 2 2 2
& & & &
[ . FBA CLK1P @ 8 = 8 o
=3
2
&8
2 (4
N
m
opPs¢ o R7914
] 162R2F-GP
<81> FBA VREF 1 ((——FBA VREF 1 OPS
83 ) =3 -
T gs 8¢ FBA CLKIN
OPS 2 8
= % ¢
Q Layout Note: Place in the end.
=0 =
= Q =
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Main Func = dGPU| Data Bits 31:0 RANK 1
1D35V_VGA_SO  VRAMS Place close VRAMS5 VDD ball
S =—>>FBA_D[0..31] <7578,80> 1D35V_VGA_SO  VRAMG SSFBA_DI0.81]  <75.78.80 1D35V_VGA_SO
) - r— < >
B2 3 FBA D13 Q -
09 | Voo Bg? L LA D) B2 1 voo DQO Lo b
87 1 Voo DQ2 |2 Pea Ll = VoD bat 7 e 29
VDD DQ3 F e F - ceooz ~| 28
o VDD oaa [ oA Dy VDD DQ3 |5 —Fen b VRAM 8 PCS 2 == 5YRAM 8 PCS
VDD DQ5 g2 FRA DIZ VDD DQ4 48— FEA D @8 Jlor G| 8
R1| VDD DQ6 [17 FBA D10 VDD DQ5 "G5 FBA D: o c “ c s
1D35V_VGA_SO R9 | VPD Q7 7 FEA D22 R1_| VPD DQ6 7 FBA D. 3 3 &
vbD ng C! FBA D17 1D35V_VGA_S0 R xgg Bg; D7 _FBA D25 s S 5
Al { vooa naio [ FBA L2 A DQg [ —E3R D31 g g ®
o1 Vboa ey v m— 56 Vboa D1 |22 A D30 =8
52| vopa pats [E5—FRABI G| Voo e
&9 | vbDQ DQ14 F 2 F
E9 | voog pais (A3 AL +—22{vooa DQ14 S —EBA D27 Place close VRAM6 VDD ball
A vDDQ F3 =] vDDQ DQ15 1D35V_VGA_S0
+a voDQ LDOS g FBA EDC1  <75,78> 1| vooa - o
VvDDQ LDQS# FBA_DQS_RN1  <75,78> Ho | VbDQ LDQS &3 g FFBB}ED%%O HN<075 787>5 78
vDDQ Lbas# _DQS | <75,78>
c7
UDas FBA EDC2 <75,78> o7 ®a
<78,80> FBA_VREF_0 W)FBA VREF 0 :M g FBA_DQS_RN2  <75,78> uDQs FBA_EDC3  <75.78> Qg
2> Reo02 @ ! MB VRERDQ ubas# - <78.80> FBA VREF 0 »,[BAVAEE.0 H vRerpa ubask [-BZ FBA DQS_RN3  <75,78> (,, =
VRAM 8 1 FBA 2Q5 oot —— & FBAGMDO <7578:80> ] 8 | VREFCA o] 2 “VRAM 8 PCS
«a ot 1 "BA_ZQ6 L8 179 oot K K FBACMDO <7578,80> Qo 2
cs# pk2 FBA_CMD1  <7580> L Z)ShéF'Z'GP L2 S S s
<7578798081> FBACMDY S N3 1, RESET# P12 FBA_CMD20  <75,78,79,80,81> = VRAM 8 PCS os# FBA_CMD1  <75,80> >
<75,78,79,80,81> FBA CMD24 P7 <75,78,79,80,81> FBA_CMD9 N3 1o RESET# P12 FBA CMD20  <75,78,79,80,81> IS [ B
<75,78,79,8081> FBA CMD10 & P3| 1} NGt P <75,78,79,80,81> FBA_CMD24 P71 - 2 _L g 8
<75,78,79,80,81> FBA CMD13 N2 195 NG#J9 [0 <75,78,79,80,81> FBA CMD10 P3 1o NC#1 8 = 8
<7578,798081> FBA CMD26 & P8 { a4 NC#LT ¢ <75,78,79.80,81> FBA_CMD13 N2 {5 NG#g 22— o o
<7578,79,80,81> FBA_CMD22 & P2 { s NG#LY 2 <7578,79,80,81> FBA_CMD26 P8 { a4 NG#LT ¢
<7578,79.80,81> FBA_CMD21 R8 | 1o NC#M7 M7 S <75,78,79,80,81> FBA_CMD22 z A5 NC#L9 %x
¢ <75,78,79,80,81> FBA_CMD5 S R2 %7 NC#T3 12 FBA CMD14 <75,78,79,80,&75,78,79,80,81> FBA CMD21 38 1 e ne#m7 [HA =<
<75,78,79,80,81> FBA CMD8 18 |8 NC#T7 L FBA CMD12  <75,78,79,80F5:78,79,80,61> FBA CMD5 A7 NC#T3 [ FBA CMD14  <75,78,79,80,81>
<75,78,79.80,81> FBA CMD23 E A9 <75,78,79,80,81> FBA_CMD8 FE A8 NC#T7 L FBA CMD12  <75,78,79,80,81>
75,78,79,80,61> FBA_CMD28 <75,78,79,80,81> FBA CMD23 A9
7878798081 FBA_CMD4 R7 T ?/AP vss gg <7578,79,80.81> FBA_CMD28 —Flb A10/AP A9 Place close VRAM5VDDQ ball
<75,78,79,80,81> FBA_CMD7 L128 IS, vas B8 <TSI8198081>  FBACMD4 ———— V§§ - 1D35V VGA. S0
VSS (G <75,78,79,80,81> X ————————| A12/BCH VSS £y o)
vss vss
<75,78,79,80,81> FBA_CMD29 ",12 BAO ves | e vss 553 VRAM 8 PCS VRAM 8 PCS
<75,78,79,80,81> FBA_CMD6 8 | ohy ves <75,78,79,80,81> FBA_CMD29 M2 1 o ves = = = °
<75,80,81> FBA_CMD30 M3 { oho ves <75,78,79,80,81> FBA_CMD6 NG Bai ves ©o wo wo 8 8 8 &
vss [Me <75.80,81> FBA_CMD30 S { Ba2 VSS s Qg Qg Qg - 2 - 2 2 2
VSSs S p s< S8 g 3 @ @ @ @
<7578> FBA_DQM1 S; LDM VSS ; 7 VRAM 8 PC&S = 3 g Yoo 3 % 3 Yoo 3
<7578> FBA_DQM2 UDM VSS | <75,78> FBA_DQMO 53| LOM vsS | @n @n E o 2w 2w 2
Vss <75,78> FBA DQOM3 UDM Vss S S S S
oLKoP = VRAM 8 PCS B vss |- N 2 2 2 2
e FBA-GLKON ;; K7 | OK Vesa g <7578.80> FBA_CLKOP FBA OLKOP  J7 | . vssa |8 ] ] % ] ] ] ]
o - CK# xggg D <75.78.80> FBA_CLKON ;;; FBA CLKON K7 [ 2, vasa |-B 2 g L g 2
<7578,80> FBACMD3 %% FBACMD3 K9 1. . vesa g . oA oMDs Ko vesQ B VRAM 8 PCS ° R R R
75,78,80> FBA_CMD3 ,
VSsQ g5 <7578, - >>> CKE VSSQ [ g
<75,78,79,80,81> FBA_CMD25 L3 \wes 3228 F9 . 3228 Eg
<75,78,79,80,81> FBA_CMD15 K3q cass vSsQ 8; <75,78,79,80,81> FBA_CMD25 Kg WE# VSSQ |5 Place close VRAM6VDDQ ball
<75,78,79,80,81> FBA CMD11 J3 Rask vesQ <75,78,79,80,81> FBA_CMD15 K5dl cass vssq [2h D35V VGA. S0
<75,78,79,80,81> FBA CMD11 RASH vesQ 5
MT41K256M16HA-107G-E-GF ; @ VRAM 8 PCS VRAM 8 PCS VRAM 8 PCS
8 MT41K256M16HA-107G-E-GlI - - - o
@ 7%} 7%} 7%} g g g 8
) 988888 s & 2 B
he g” g g8 — 8 g
o
¢ 1 3 3 3 3
2_3) N N N N
% % 8 8 8 8 8
ol o] o] o]
VRAM8PCS  VRAM 8 PG5 % % %
VRAM 8 PCS
FBVREF Termination
Type FBVREF% | Voltage GPU_GPIO10
Un-termination 50% High
A ﬂ.7AD\I
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_S0
S (LBAMZ =—>>FBA_D[32.63] <7579,81> 5 (LBAME p=—>>FBA_D[32.63] <7579,81> 1D35V_VGA SO
E B2 E3 A D43 Q
gg VDD DQO FBA L8 bs| VoD DQO |F7 A Da1
57| Voo DQ! [ 'F5—FBA D39 57| Voo DQ1 | D4
VDD DQ2 | Fs—FBA D3 VDD DQ2 [ D4 29
VDD DQ3 i3 FBA D32 VDD DQ3 | D4 Q2
VDD DQ4 = VDD DQ4 $8
H8 _FBA D33 H A D4 s
VDD DQ5 [5o—F VDD DQ5 |63 —FBA D4 <]
VDD D6 [o2—L2A D36 A7 VDD DQ6 [ —FA D1 2VRAM 8PCS
R F S
1D35V_VGA_S0 A9 | V0D Bg; D7 _FBA D62 1D35V_VGA_S0 Ro | VDD Bg; D7__FBA D50 2
C3__FBA D59 C! A D52 %
A DQ9 B8 —FRA D63 A DQ9 75 A D51 Q
A8 | vopa DQ10 6> —FEA Deg As| vopa DQ10 [ A Dos
c1] voba DQ11 X5 —FEA s c1] vopa DQ11 |5 D3
C VDDg D812 A2__FBA D56 C xggg 3812 A2__FBA D
i D2 | VDD DQ13 "Bg—FBA D60 i D2 B8 A D4
—F¢| VDDQ DQ14 = —F¢| VDDQ DQ14 =
£9 | vooa D15 [A3FBA DS E9 | vooa pais [A2FEAD
1 vooa s 1 vooa s Place close VRAMS8 VDD ball
Ha- voDQ LDQS a5 FBA_EDC4 <75,79> Hie-| vooa LDQS a5 FBA_EDC5 <75,79> 1D35V VGA SO
vDDQ LDQS# FBA_DQS_RN4  <75,79> vDDQ LDQS# FBA_DQS_RN5  <75,79> 5 -
Cc7 Cc7
ubQs FBA_EDC7 <75,79> ubQs FBA_EDC6 <75,79>
<79.81> FBA_VREF_1 %) FEA VREF, 1 l\% VREFDQ uDQSE Egg FBA DQS RN7  <75799.81> FBA_VREF_1 W@F 1 l\% VREFDQ uDQsE Egg FBA DQS RNG <7579 S i wo
g - VREFCA - - -| 8%
YN = 1% Ls | YREFCA opTFKl—(  FBACMDI6 <7579.81> . [N P4 opTFKL—(  FBACMDI6 <7579.81> - - c3
L -2- L -2- o o 3]
= VRAM 8 PCS L2 FBA_CMD17 <7581> = VRAM 8 PCS L2 FBA CMD17 <7581> VRAM 8 PCS &% 2 Qf@| 2VRAM 8 PCS
cs# N3 cs# Pia S
<75,78,79,80,81> FBA_CMD9 ’gg A0 RESET# P12 FBA CMD20 <75,78,79,8P5678,79,80,81> FBA CMD9 N3 1 ho RESET# FBA CMD20  <75,78,79,80,81> S H 2
<75,78,79,80,81> FBA CMD24 Al <7578,79,80,81> FBA CMD24 Al :
<75,78,79,80.81> FBA CMD10 P3 1o NC#1 <75,78,79,80.81> FBA CMD10 P3 1o NC#1 S 5 b
<75,78,79.80,81> FBA_CMD13 N2 {5 NG#g 22— <75,78,79.80,81> FBA_CMD13 N2 1 a3 NG#J9 |9 R R £
<7578,79.8081> FBA CMD26 & P8 1 s NG#L1 %x <757879.8081> FBA CMD26 & Pe 1 ha NG#L1 %x 8 =L 8
<75,78,79,80.81> FBA CMD22 P2 {as NC#L9 L2 <75,78,79,80.81> FBA CMD22 P2 {as NC#L9 [E2— T E %
<7578,79.80.81> FBA CMD21 & 38 1 e NC#M7 [T <7578,79.80.81> FBA CMD21 & 38 1 e NCHM7 [HFa—x
<75,78,79,80,81> FBA_CMD5 A7 NC#T3 FBA CMD14  <75,78,79,806878,79,80,61> FBA CMD5 A7 NC#T3 FBA CMD14  <75,78,79,80,81>
<75,78,79,80,81> FBA CMD8 FE A8 NC#T7 L FBA CMD12  <75,78,79,8076128,79,8081> FBA CMD8 & FE A8 NC#T7 L FBA CMD12  <75,78,79,80,81> Pl | VRAM7 VDDQ ball
<7578,79,80,81> FBA CMD23 A <75,78,79.80,81> FBA CMD23 A ace close a
<7578,79,80,81> FBA _CMD28 Iﬁ7 AO/AP 20 <7578,79,80,81> FBA _CMD28 Iﬁ7 AO/AP 20 1D35V VGA S0
<75,78.79,80,81> FBA_CMD4 B2 A vss |82 <7578,79,80,81> FBA_CMD4 R A vss |82 S
<75,78,79,80,81> FBA_CMD7 AM2/BCH ves <75,78,79,80,81> FBA_CMD7 AM2/BCH ves
El E1 VRAM 8 PCS VRAM 8 PCS
VSS |-gg VsS I'as
75,78,79,80,81> FBA_CMD29 M2 VS 75.78.79.80.81> FBA_CMD29 M2 VSS I [} e} o Q
< > _ Ne | BAO VSS < _ Ne | BAO VSS w0 w0 w0 ] ] ] ]
<75,78,79,80,81> FBA_CMD6 BAT ves <75,78,79,80,81> FBA_CMD6 NG Bai ves 88 88 88 | 2 - =4 = - 32
<75,80,81> FBA_CMD30 M3 { 5ho vss a4t <75,80,81> FBA_CMD30 3 | gao vss [ g 3 g g g 3 > 2 BY 2 -
Vss VSS 8 8 8 8
- Vel ., | VRAM 8 PCSVSS 2 @8 Jero JJerd Jlemg
<75,79> FBA_DQM4 £ {Lom vss (-5 <75,79> FBA_DQM5 53 LOM VSS | s H H s
<75,79> FBA_DQM7 UDM VSS | <75,79> FBA_DQM6 UDM VSS | 3 —2 S 2
VSS VSS
VRAM 8 PCS 2 2 2
<75,79,81> FBA_CLK1P % oK vssQ g <75,79,81> FBA_CLK1P ;;;%H'CK vssQ g VRAM 8 PCS VRAM 8 PCS VRAM Q;PCS 8 = 8 8
<75,79.81> FBA_CLKIN CKe vssq [-2 <75,79.81> FBA_CLKIN ___FBACLKIN K7 [, vssq [-2 5 = % %
VSsQ VSsQ
<7579.81> FBA_CMD19 %%, FBA CMD19 K9  CKE vSsQ g‘ <75,79,81> FBA_CMD19 >>>M'CKE vSsQ g‘
VSSQ [E5 VSSQ I7Eg
VSsQ VSsQ
<75,78,79,80,81> FBA CMD25 L3 \wes vesq 2 <75,78,79,80,81> FBA CMD25 L3 \wes vesq 2
<75,78,79,80,81> FBA_CMD15 K3d cass vesq &L <75,78,79,80,81> FBA_CMD15 K3d cass vesq &L
<75,78,79,80,81> FBA_CMD11 J3 Rask vesq &2 <75,78,79,80,81> FBA_CMD11 J3 Rask vesq &2 Place close VRAMS8 VDDQ ball
1D35V_VGA_S0
MT41K256M1sHA-1o7G-E-GP® MT41K256M1sHA-1o7G-E-GP® Q
VRAM 8 PCS
@ @ o] o] o] Q
73] 73] 73] 2 e 4 =4
-l o2 Q2 Qe - 3 s - 5 - 8
cCa o ca
3 * 12hd z° % 2 BY_3 8
Ll e @San g | ER 2w [ 2w [ 2
o3 > > > >
(:_N) (.') I I I 5
VRAM 8 PCS % 2 2 2 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
. 2 ]
VeA@® VoA® DCBATOUT ol
- - VGA@ veA@ PC8210 PC8214 VGA@EM@
2 2 ofoB8  locay o x o ¢ o Pose20 £
2 2 x . H H . ° 88
w0 < 0 < b3 85,
5v.s0 - K ¢ $ B Ao 2 od
@Pus20f ] & D PusaofT] & g -1 & E 4 b
g F vere H g @ ] ] § [
o vere 5 3 4 g g 3 3 K H
PR4g13 4 ‘ o A ‘ o 2 2 - - 2 ®
i 2 2 s
2.2 0603 5% o g o - <
Eoog £
- & 2 g
RT8812 PVCC oou|+| I o oo~ I VGA_CORE
I 3 pL201VOA@
VGA@ vea@ o @ T
PC8202 PC8207 - - 1 ,
| 2 1PWR VGA CORE TON_1 | 0.1U_0603_50V7K 2 2 0.33UH_PCMCO63T-R33MN_20A_20%
| @ @ N 18 s |15 3 H
0.1U_0402_25V6 U8201 - pus20§ [ C Pus20§ [ = § > g S
VGA@ ) GA@ 4 VGA@ < @EMI@ PRE216 Ed S
VGA@ PR8202 PR8201 Q ] 5] 4.7_0805_5% ) o5
gaoe oK O™ wn vaa core Ton & 2 PWR VGA CORE UGATE! o H o H - 225 ]88
DCBATOUT ToN UGATE1 @PREI0 VGA® Pog2T1 ] @ @ N < g
PRE203 0_0603_5% 10 e 7K = = @ Pes02
2 1 13 1___PWR VGA CORE BOOT® 1PWR VGA CORE BOOT1 1 2 1 @EMI@ PC8206
3V3_AON_S0 PGOOD BOOT1
vere 100K_0402_1% ! 330P_0402_50V7K
PWR _VGA CORE EN 3 20 PWR VGA CORE PHASE1
__PWR VGACOREEN 3, .
(152483 DGPU_PWROK <K EN HASE = PAD-OPEN 4xdm
@PR8207 PWR_VGA CORE PSI 4 19 PWR VGA CORE LGATE1 PWR_DCBATOUT VGA CORE2 @EMI@ PL8204
) 0402_5% — sl LGATE - —
[76] VGA_CORE VD ) Veag, PRE224 MQCP setting (current limit ~ 60.33) FBULASIEHST20NT 2P
| i G5 s vo cORE YD . . oun 10 OPS should be in DUMMY column. g o VaA@ VGA® VaAGEMe ) posATouT
1l IGA@ IGA@ PC8215 PC8224. x
I} it viD UGATE2 VGAG PCE2T6 - 2 2 oPce2iz  [Pos2is o o o » 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 |, o s00T2 |15 PWR VGA CORE BOOT2 4PWR_VGA CORE BOOT2 1 2 \}, @|puszod [ & o PUB0: & X F z 4 K oo
1l ] [ g H g g E
0.1U_0402_16V- g £ g - E - E - g' - g\ - ‘éll | el
o PWR_VGA CORE REFN 7 16 PWR VGA CORE PHASE2 2 3 2 S o g 2 § S
REFIN PHASE2 4 o o 4 o H g 2 2 | & g
VeA@N15@, PRE2S R1 & & & =3 =3 = = 2 =°
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CLK Block Diagram
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Shark Bay Platform Power Sequence
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PCH

SMBus

Block Diagram
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Thermal Block Diagram
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