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EMC@ : EMI, ESD and RF Component
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C
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D
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E

1 1

2 2
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Houston 15 DSC Entry Dock Block Diagram

BCM5882

USHSmart Card

RFID

TDA8034HN

Fingerprint 
CONN

FP_USB

USH board

USB2.0[6]

PAGE 29
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PCI Express BUS

PCIE1

HD Audio I/F

Combo Jack

Automatic Power 
Switch (APS) 

CPU XDP Port

Power On/Off
SW & LED

DC/DC Interface

Memory BUS (DDR3L)

BANK 0, 1, 2, 3

DDR3L-DIMM X2

KB/TP CONN

Dig. MIC

INT.Speaker

ALC3235
HDA Codec

Intel  Clarkville
      I218LM

eDP CONN

SPI

INTEL

BROADWELL U

SATA1

BC BUS SMSC KBC
MEC5085

WLAN/BT/

1333/1600MHz

W25Q32BVSSIQ
64M 4K sector

32M 4K sector

W25Q64CVSSIQ

SD4.0 O2 Micro OZ777FJ2LN
Card reader

Discrete TPM
ECE1099

SMSC SIO
AT97SC3204

PAGE 29 PAGE 29

PAGE 36
PAGE 36

PAGE 35

PAGE 37

PAGE 27

PAGE 7

PAGE 21

PAGE 21

WIGIG

PAGE 23

PAGE 24

PAGE 28

PCIE3 PCIE4

eDP

DDI1

FAN CONN

PAGE 9

PAGE 9

PAGE 30

PAGE 6~17

PAGE 18 19

PAGE 23 Trough eDP Cable

LP
C

PAGE 20
Free Fall sensor

PAGE 24
HDMI CONN

HDMI

USB2.0[2]

PCIE5_L0

WIGIG_DP

shorten solution

USH CONN
PAGE 27

VGA CONN
PAGE 26

PAGE 26

IT6513FN
DP to VGA

DDI2VGA
PS8338B
DP Sw

PAGE 25
DP

WIGIG_DP

Reverse Type

LID SWITCH
PAGE 39

Transformer

RJ45

PAGE 28

PAGE 28

PAGE 21

NVIDIA
N15S-GT

PAGE 40~44

PCIE5 Gen2 x4LaneVRAM DDR3 x4

PAGE 45~46

USB3.0/2.0
PAGE 31

USB

USB3.0[4]

PAGE 23 Trough eDP Cable

CameraUSB2.0[5]

PAGE 32

USB3.0/2.0
     PS

USB2.0[1]

PAGE 31

USB3.0/2.0

TPS2544
USB POWER SHARE

PAGE 32

LCD Touch 
PAGE 23

USB2.0[4]

USB2.0[0]
USB3.0[1]

USB2.0[3]

PAGE 32

USB3.0 Redriver
PS8713B

USB2.0[1]_PS

USB3.0[2]

PAGE 21

Single DMIC

SATA3 Conn
PAGE 20

SATA REPEATER
PI3EQX6741STZDEX

PAGE 20

HDMI Level Shifter
 PS8401A
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D D
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B B

A A

PM TABLE

PCIE

PCIE 1

PCIE 2

PCIE 3

POWER STATES

PCIE 4

PCIE 5

LOM

+3.3V_M +3.3V_M

(M-OFF)

ON

ON

ON

ON

OFF

OFF

OFFOFF

+3.3V_SUS+5V_ALW +5V_RUN

+3.3V_ALW_PCH
+1.35V_MEM

S0

S3

S5 S4/AC doesn't exist

ON

power
plane

S5 S4/AC

State

OFFON

ON

ON

ON ON

OFF

OFF

OFF

OFFOFF

+3.3V_RTC_LDO

+1.05V_M

WLAN + BT 

CAMERA

USH

2

3

1

4

USB PORT#

0

DESTINATION

6

5

7

BDW
ULT

+1.05V_M+3.3V_RUN
+0.675V_DDR_VTT

+VCC_CORE
+1.05V_RUN

WLAN

DOCK

SATA

SATA 0

DESTINATION

HDDSATA 1

SATA 2

SATA 3

0

1

BIO

NA
USH

need to update Power Status and
PM Table

JUSB2

JUSB3

OFF

OFF

OFF

LOW

LOW

OFF

OFF

S0 (Full ON) / M0

SLP 
S3#

SLP
S5#

HIGH

Signal
State

SLP
S4#

HIGH HIGH

ALWAYS
PLANE

ON

M
PLANE

ON

SUS
PLANE

RUN
PLANE

CLOCKS

ON ON ON

S3 (Suspend to RAM) / M3 LOW HIGH HIGH ON ON ON OFF

S4 (Suspend to DISK) / M3 ON ON OFF

SLP
A#

HIGH

HIGH

LOW HIGH HIGH

S5 (SOFT OFF) / M3 ON ON OFFLOW HIGHLOW

S3 (Suspend to RAM) / M-OFF

S5 (SOFT OFF) / M-OFF

LOW HIGH HIGH LOW ON ONOFF OFF OFF

LOW LOW LOW ON OFF OFF OFF OFF

LOW LOW LOW LOW ON OFF OFF OFF OFF

S4 (Suspend to DISK) / M-OFF HIGH

JUSB3-->Right

JUSB1-->Rear left

JUSB2-->Rear Right

USB3.0

USB3.0 1

USB3.0 2

USB3.0 4

+3.3V_ALW

MMI (CARD READER)

PCIE 6

JUSB1
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mSATA/PCIE

WIGI/Express

USB3.0 3

Touch Screen

WWAN

GPU/WIGIG
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BATTERY +PWR_SRC

ADAPTER FDC654P +BL_PWR_SRC
EN_INVPWR

CHARGER

+3.3V_ALW

TPS51285 +5V_ALW
ALWON

R
U

N
_O

N

+3.3V_RUN

(QV1)

(PU100)

+VCC_CORE

TPS51622
(PU500)

+1.35V_MEM

S
U

S
_O

N

0.
67

5V
_D

D
R

_V
TT

_O
N

RT8207
(PU200)

+0.675V_DDR_VTT

+3.3V_M

TPS22966

A
_O

N

+5V_RUN

R
U

N
_O

N

H
_V

R
_E

N

+3.3V_SUS

S
U

S
_O

N

(UZ8) (UZ9)
TPS22966

(QZ1)
LP2301ALT1G+3.3V_CAM

+1.05V_RUN

3.
3V

_C
A

M
_E

N
#

A
U

X
_E

N
_W

O
W

L

+3.3V_WLAN

TPS22966
(UZ2)

TPS22966

+3.3V_LAN

(UZ3)

S
IO

_S
LP

_L
A

N
#

APL3512
(UV24)

E
N

_L
C

D
P

W
R

+LCDVDD

USB_PWR_SHR_EN#

TPS2544

+5V_USB_CHG_PWR

USB_PWR_EN1#

(UI1)
G547I2P81U

USB_PWR_EN2#

+USB_LEFT_PWR

(UI2)
G547I2P81U

+USB_RIGHT_PWR
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+1.05V_M(PU300)

SY8208DQNCRUN_ON

P
C

H
_A

LW
_O

N

+3.3V_ALW_PCH

SI3456
(QZ6)

MPHYP_PWR_EN

+1.05V_MODPHY

(UI3)

SI416
(QV83)

+1.35V_MEM_GFX

DGPU_PWR_ON

TPS22965
(UV15) +3.3V_RUN_GFX

+1.05V_PEX_VDD

3V3_MAIN_EN

+GPU_CORE(PU600)

RT88133V3_MAIN_EN

(QV86)
LP2301ALT1G

DGPU_PWR_EN +3.3V_GFX_AON

R
U

N
_O

N

(QV8)
LP2301ALT1G3.3V_TS_EN +5V_TS
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D D

C C

B B

A A

MEC 5085

MEM_SMBDATA

MEM_SMBCLK

KBC

AH1

AP2

+3.3V_ALW_PCH

2.2K

2.2K

200 DIMMA
202

DIMMB200

202

AN1

AK1

+3.3V_ALW2.2K

DOCK_SMB_CLK

DOCK_SMB_DAT

2.2K

B4

A3

1A

1A

A4

B5

2.2K

2.2K

LCD_SMBCLK

LCD_SMDATA
1B

1B

1C

1C

B59

A56

+3.3V_ALW
2.2K

2.2K

100 ohm

100 ohm
BATTERY
CONN

7

6
PBAT_SMBCLK

PBAT_SMBDAT

3A

1E

1E

2B

2B

B50
1G

1G
A47

B7

A7

+3.3V_ALW
2.2K

2.2K

2D

2D

BAY_SMBDAT

BAY_SMBCLK

A49

B52

CARD_SMBCLK

CARD_SMBDAT

+3.3V_ALW
2.2K

2.2K

LOM

CHARGER_SMBCLK

CHARGER_SMBDAT Charger

SML1_SMBDATA

BDW

SML1_SMBCLK

AU3AH3

A50

B53

3A

B6A5

+3.3V_ALW_PCH
2.2K

2.2K

USH

+3.3V_SUS

USH_SMBCLK

USH_SMBDAT

+3.3V_ALW
10K

10K

53

51 XDP

M9

L9

9

8

31

28

G Sensor

2N7002

2N7002

+3.3V_RUN
10K

10K

4

6

2.2K

2.2K

SMBUS Address [0x9a]

+3.3V_ALW

B48

B49

+3.3V_ALW
2.2K

2.2K

GPU_SMBDAT

GPU_SMBCLK

2A

2A

1K

SML0CLK

SML0DATA

+3.3V_ALW_PCH
1K
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3

3

2

2

1

1

D D

C C

B B

A A

High ‐ Enable Internal VRs  
Low ‐ Enable External VRs

INTVRMEN ‐ INTEGRATED SUS 1.05V VRM
ENABLE

CMOS setting

Shunt Clear CMOS

Keep CMOS

TPM setting

Shunt Clear ME RTC Registers

Keep ME RTC Registers

ME_CLR1

Open

CMOS_CLR1

Open

CMOS place near DIMM

CAD note: 
Place the resistor within 500 mils of the PCH. Avoid
routing next to clock pins.

SATA Impedance Compensation
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HDA for Codec 

Reserve for EMI

SATA HDD

for WIGIG (WLAN)

PCB

H14U_En

H14D_En

H14 UMA

H14 DSC

H12 UMA

SATA2/PCIE6 L1

HDD

HDD

SATA1

M2 3030 WIGIG

E-Dock

SATA0
               M2 3042
2nd PCIe Lane for PCIe Cache

H15 DSC

SATA3/PCIE6 L0

H12 Entry

H15 UMA

H15D_En

H15U_En

NA

E-Dock

E-Dock

E-Dock

E-Dock

NA

NA

NA

NA

HDD

HDD

HDD

HDD

HDD

HDD

HDD

HDD

NA NA

      M2 3042
SATA-Cache(no HCA) 

        M2 3042
(HCA & SATA-Cache)

               M2 3042
2nd PCIe Lane for PCIe Cache

M2 3030 WIGIG

NA

NA

NA

M2 3030 WIGIG         M2 3042
SATA-Cache(no HCA) 

               M2 3042
2nd PCIe Lane for PCIe Cache

M2 3030 WIGIG

Express card

NA

NA

        M2 3042
(HCA & SATA-Cache)

        M2 3042
(HCA & SATA-Cache)

contact to WWAN

contact to WWAN

contact to WWAN

SATA2/PCIE6_L1 contact to WWAN
SATA3/PCIE6 L0 contact to WLAN

SATA3/PCIE6 L0 contact to WLAN
SATA2/PCIE6_L1 contact to WWAN

contact to WLAN

contact to WLAN

contact to Express card

DSC SATA port

ME_FWP PCH has internal 20K PD.

Service Mode Switch: 
Add a switch to ME_FWP signal to unlock the ME region and 
allow the entire region of the SPI flash to be updated using FPT.

FLASH DESCRIPTOR SECURITY OVERRIDE

ME_FWP=LOW  → ENABLE  ME (DEFAULT)             ‐‐> Pin1 & Pin3 short
                =HIGH → DISABLE ME (ME can update)  ‐‐> Pin2 & Pin3 short

INTRUDER#

ME_FWP

PCH_AZ_BITCLK

PCH_AZ_BITCLK

PCH_AZ_CODEC_SDIN0
PCH_AZ_RST#

PCH_AZ_RST#

PCH_AZ_SDOUT

PCH_AZ_SDOUT

PCH_AZ_SYNC

PCH_AZ_SYNC

PCH_INTVRMEN

PCH_INTVRMEN

PCH_JTAG_JTAGX

PCH_JTAG_TCK

PCH_JTAG_TCK

PCH_JTAG_TDI

PCH_JTAG_TDI

PCH_JTAG_TDO

PCH_JTAG_TDO

PCH_JTAG_TMS

PCH_JTAG_TMS

PCH_JTAG_TRST#

PCH_RTCRST#

PCH_RTCX1PCH_RTCX1_R

SATA_ACT#
SATA_COMP

SATA_COMP

SRTCRST#

PCH_RTCX2

MPCIE_RST#

MCARD_PCIE#_SATA_R
MPCIE_RST#
HDD_DET#

ME_FWP

+RTC_CELL

+RTC_CELL

+PCH_ASATA3PLL

+PCH_ASATA3PLL

+3.3V_RUN

+1.05V_M

+3.3V_ALW_PCH

PCH_AZ_CODEC_SDIN0<21>

PCH_AZ_CODEC_SYNC<21>

PCH_AZ_CODEC_BITCLK<21>

PCH_AZ_CODEC_RST#<21>

PCH_AZ_CODEC_SDOUT<21>

SATA_ACT# <39>

PCH_JTAG_TDI<9>
PCH_JTAG_TDO<9>
PCH_JTAG_TMS<9>

PCH_RTCRST#<9>

PCH_JTAG_TCK<9>
PCH_JTAG_TRST#<9>

PCH_JTAG_JTAGX<9>

HDD_DET# <20>

SATA_PTX_DRX_P1 <20>
SATA_PTX_DRX_N1 <20>
SATA_PRX_DTX_P1 <20>
SATA_PRX_DTX_N1 <20>

PCIE_PTX_WIGIGRX_P6_L0 <30>
PCIE_PTX_WIGIGRX_N6_L0 <30>
PCIE_PRX_WIGIGTX_P6_L0 <30>
PCIE_PRX_WIGIGTX_N6_L0 <30>

mCARD_PCIE#_SATA_R <36>

LANCLK_REQ#<28,7>

SATA2_PCIE6_L1 <10>

ME_FWP_EC<36>
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RC14 51_0402_5%RC14 51_0402_5%
12

YC1
32.768KHZ_12.5PF_Q13FC135000040

YC1
32.768KHZ_12.5PF_Q13FC135000040

1
2

RC15 51_0402_5%RC15 51_0402_5%
12

RC19 33_0402_5%RC19 33_0402_5%
1 2

R
C

7
10M

_0402_5%
R

C
7

10M
_0402_5%

1
2

CC4 1U_0402_6.3V6KCC4 1U_0402_6.3V6K
1 2

SW1

SS3-CMFTQR9_3P

 SW1

SS3-CMFTQR9_3P

 

1
1

2
2

3
3

G1
4

G2
5

RC11 1K_0402_5%RC11 1K_0402_5%
1 2

RC18@ 1K_0402_1%RC18@ 1K_0402_1%
12

RC2
1K_0402_5%

 RC2
1K_0402_5%

 

1
2

R
C

1
330K_0402_5%

R
C

1
330K_0402_5%

1
2

CMOS1
@

SHORT PADS~DCMOS1
@

SHORT PADS~D

1
1

2
2

RC8 20K_0402_5%RC8 20K_0402_5%
1 2
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CAD NOTE:
Route single‐end 50‐ohms and max 500‐mils length.
Avoid routing next to clock pins or under stitching capacitors. 
Recommended minimum spacing to other signal traces is 15
mils.
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CFG4
1 : Disabled; No Physical Display Port        
attached to  Embedded Display Port
0 : Enabled; An external Display Port device is          
connected to the Embedded Display Port  

Display Port Presence Strap
1: Enable(Default): Noa will be disable in
 locked units and enable in un‐locked
unitsCFG8

ALLOW THE USE OF NOA ON LOCKED UNITS

0: Enable Noa will be available pegardless of 
the locking of the unit

EAR‐STALL/NOT STALL RESET SEQUENCE AFTER  PCU PLL IS LOCKE

CFG0
1:(Default) Normal Operation; No stall
0:Lane Reversed

PCH/PCH LESS MODE SELECTION

CFG1
1:(Default) Normal Operation
0:Lane Reversed

1: VRS support SVID protocol are present

CFG9

NO SVID PROTOCOL CAPABLE VR CONNECTED

0:No VR support SVID is present 
The chip will not generate(OR Respond to)
SVID activity

1: POWER FEATURES ACTIVATED DURING 
RESET

CFG10

SAFE MODE BOOT

0:   POWER FEATURES (ESPECIALLY CLOCK 
GATINE ARE NOT ACTIVATED

CFG STRAPS for CPU
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1.B2‐PKG‐C1‐PCB‐C2‐PKG‐B3‐PCB‐A3‐PKG‐A4
2.A62‐PKG‐A61‐PCB‐B61‐PKG‐B62‐PCB‐B63‐PKG‐A60
3.AY60‐PKG‐AW61‐PCB‐AY61‐PKG‐AW62‐PCB‐AY62‐PKG‐AW63
4.AW1‐PKG‐AW3‐PCB‐AY3‐PKG‐AW2‐PCB‐AY2‐PKG‐AV1
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CAD Note: Place the PU resistors close to CPU
                    RC208close to CPU 300 ‐ 1500mils

CAD Note: Place the PU resistors close to CPU
                    RC204 close to CPU 300 ‐
1500mils

CAD Note: RC209 SHOULD BE PLACED CLOSE TO CPU
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CC70 close to Pin J17
CC71 close to Pin R21

CC64 place near V8

CC63 place near AC9

CC57 place near AH14

CC72 place near AG16

CC69 place near U8

CC48,CC49, CC50 place near AG10

CC61 CC62 place near AE9

CC59 and CC60 place near
J11; CC58 place near AE8

CC54 place near Y8

CC80 place near AH10

CC68 place near AA21

CC56 place near B11

CC47 place near B18

CC40 place near K9;
CC44 place near L10
CC43 place near M9

CC78 place near J18

CC82 place near A20

CC65 place near AG19

CC73 place near  AH11
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S0 Iccmax = 114mA

VCCCLK
S0 Iccmax = 200mA

VCCACLKPLL
S0 Iccmax = 31mA

VCCSUS3_3
S0 Iccmax = 63mA

2013/06/10 refer 6L_WP chnage to +3.3V_M, 6/14 change back

2013/06/10 refer 6L_WP chnage to float,6/14 change back

Reminder below power rail need isolation for layout refer
attach file for more detail that from Intel review feedback.
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CAD Note: RC218 SHOULD BE PLACED CLOSE TO CPU
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PROPRIETARY NOTE: THIS SHEET OF ENGINEERING DRAWING AND SPECIFICATIONS CONTAINS CONFIDENTIAL 
TRADE SECRET AND OTHER PROPRIETARY INFORMATION OF DELL INC. ("DELL") THIS DOCUMENT MAY NOT
BE TRANSFERRED OR COPIED WITHOUT THE EXPRESS WRITTEN AUTHORIZATION OF DELL. IN ADDITION,
NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS WAY BE USED BY OR DISCLOSED TO ANY THIRD
PARTY WITHOUT DELL'S EXPRESS WRITTEN CONSENT.

DELL CONFIDENTIAL/PROPRIETARY

Free Fall Sensor

Place near HDD CONN

2nd: SA00003ZX00  S IC SN75LVCP601RTJR QFN20 SATA REDRIVER

PERICOM PI3EQX6741ST:
Pin6/16, NC
Pin8/9, Pre-emphasis

TI SN75LVCP601RTJR
Pin6/16, de-emphasis width setup
Pin8/9, de-emphasis

SATA Repeater

SP010016L00 LINK DONE

+3.3V_HDD

+5V_HDD

DDR_XDP_WAN_SMBCLK

DDR_XDP_WAN_SMBDAT
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SATA_PRX_DTX_N1_RP_C
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SATA_PTX_DRX_N1_RP
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SATA_PTX_DRX_N1_C
SATA_PTX_DRX_P1_C

SATA_PRX_DTX_P1_C
SATA_PRX_DTX_N1_C

HDD_A_EQ HDD_B_EQ

SATA_PRX_DTX_N1_RP
SATA_PRX_DTX_P1_RP

SATA_PTX_DRX_P1_RP
SATA_PTX_DRX_N1_RP

HDD_B_PREHDD_A_PRE

DEW2
DEW1

HDD_B_EQ

HDD_A_PRE

HDD_B_PRE

HDD_A_EQ

DEW1

DEW2

+3.3V_RUN

+5V_HDD

+3.3V_RUN

+5V_HDD +3.3V_HDD +5V_RUN

+3.3V_HDD

+3.3V_RUN

+3.3V_RUN

+3.3V_HDD

+3.3V_HDD

DDR_XDP_WAN_SMBCLK

FFS_INT2

HDD_DET#

HDD_FALL_INT

DDR_XDP_WAN_SMBDAT

HDD_DEVSLP

SATA_PTX_DRX_N1
SATA_PTX_DRX_P1

SATA_PRX_DTX_P1
SATA_PRX_DTX_N1
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Place R136 close to codec

Add for solve
pop noise and
detect issue

40 mils trace keep 20 mil spacing

Close to U17

Place CA29 close to Codec

SLEEVE/RING2 please keep 40 mils trace width

PROPRIETARY NOTE: THIS SHEET OF ENGINEERING DRAWING AND SPECIFICATIONS CONTAINS CONFIDENTIAL 
TRADE SECRET AND OTHER PROPRIETARY INFORMATION OF DELL INC. ("DELL") THIS DOCUMENT MAY NOT
BE TRANSFERRED OR COPIED WITHOUT THE EXPRESS WRITTEN AUTHORIZATION OF DELL. IN ADDITION,
NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS WAY BE USED BY OR DISCLOSED TO ANY THIRD
PARTY WITHOUT DELL'S EXPRESS WRITTEN CONSENT.

DELL CONFIDENTIAL/PROPRIETARY

AUD_HP_OUT_L/ AUD_HP_OUT_Rplease keep 15 mils trace width

Internal Speakers Header

Close to U17 pin6

Place closely to Pin 13.

Realtek feedback
Prevent the Noise from Combo Jack
while system entry into S3 / S4 /S5

place close to pin27

place close to pin38

place close to pin38

place close to pin2

BCLK: Audio serial data bus bit clock input/output
LRCK: Audio serial data bus word clock input/output

Combo Jack

EMI De-pop

CA11 close to pin9
CA10 close to pin3

Digital Mic

 1W x 1ch, 4ohm  (Transducer spec is 8Ohm/0.5Watt per unit, there are two transducer units in one speaker box.)

HP‐Out‐Left

Global Headset

HP‐Out‐Right Nokia‐MIC

iPhone‐MIC

Verb table configures as 1 JD mode with
internal 47K pull high to save external rBOM.

place close to pin39 place close to pin45

place close to RA14 pin2

place at AGND and DGND plane
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Close to JEDP1.11,12

change back to CCD_OFF at Goliad project
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PS8401ATQFN40GTR2-A4 

Receiver equalization setting; Internal pull down at ~150kΩ, 3.3V I/O.
L: programmable EQ for channel loss up to 5.3dB
H: programmable EQ for channel loss up to 10dB
M: programmable EQ for channel loss up to 14dB

MDS output swing adjustment; Internal pull down at ~150kΩ, 3.3V I/O.
default
: increase +13%
: reduce ‐13%

Output pre‐emphasis setting; Internal pull down at ~150kΩ, 3.3V I/O.
L: no pre‐emphasis
H: 1.6dB pre‐emphasis
M: 3.0dB pre‐emphasis

Enable active DDC buffer; Internal pull up at ~150KΩ, 3.3V I/O
L: default, passive DDC pass‐through
H: active DDC buffer with default threshold
M: passive DDC pass‐through with internal ~10KΩ pull up
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WIGIG has high priority when both ports plugged

CV62 CV90 close to pin30 &57
CV66,CV69,CV70 close to pin5,21,51

for support TMDS signal need contact SCL/SDA to P22,23

12" use 8339
14"/15" use 8338 at DOCK config
14"/15" use 12412 at Entry config
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Port switching control or priority configuration. Internal pull down ~150KΩ, 3.3V I/O
For Control Switching Mode (CFG0 = L):
SW = L: Port1 is selected (default)
SW = H: Port2 is selected
For Automatic Switching Mode (CFG0 = H):
SW = L: Port1 has higher priority when both ports are plugged (default)
SW = H: Port2 has higher priority when both ports are plugged
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GND
CHASSIS
GND
CHASSIS use 40mil trace if necessary

Note:
+1.0V_LAN will work at 0.95V to 1.15V

Layout Notice : Place bead as
close UL4 as possible

Place CL3, CL4 and LL1 close to UL1
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CR3 close to U27.9
CR1 CR2 close to U27.35

CR4 close to U27.42
CR6 close to U27.23

please routing daisy chain 
1. from UR1.38 (SD_D0) ‐> UR1.30 (SD_RCLK_P) ‐> LR3.4
2. From UR1.37 (SD_D1) ‐> UR1.29 (SD_RCLK_N) ‐> LR3.1

EMI depop location

CR31 near UR1.22 CR34 near UR1.24

EMI solution for SD card

R231,R297,R306,R315,R333,R337 for EMI solution

If support RTD3 cold  the AUX and MAIN power rail should be
use different power rail; for RTD3 hot please keep this circuit
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1UMA  

Discrete 

VGA_ID0

0

Stuff RE275 and no stuff RE274 keep E5 design
Stuff RE274 and no stuff RE275 to save two GPIOs on EC(PCH_PCIE_WAKE# should be output with OD)

SYS_LED_MASK#

USB_PWR_SHR_VBUS_EN
USB_PWR_EN1#

USB_DB_DET#

BC_INT#_ECE1099

BC_CLK_ECE1099
BC_DAT_ECE1099

EXPRESS_DET#

SMART_DET#

BT_RADIO_DIS#

SYS_LED_MASK#

WLAN_WIGIG60GHZ_DIS#

MASK_SATA_LED#

USB_PWR_SHR_VBUS_EN

USB_PWR_EN2#
USB_PWR_EN1#

TOUCH_SCREEN_PD#

USB_PWR_EN2#

WLAN_WIGIG60GHZ_DIS#

BT_RADIO_DIS#

VGA_ID

PROCHOT_GATE

PROCHOT_GATE

VGA_ID

VGA_ID

SMB_ADDR

SMB_ADDR

PCIE_WAKE#_R

PCIE_WAKE#_R

PCIE_WAKE#_R

+3.3V_ALW

+3.3V_ALW +3.3V_ALW_UE3

+3.3V_ALW

+3.3V_ALW

AUD_HP_NB_SENSE<21>
AUD_NB_MUTE#<21>

AUX_EN_WOWL<38>

BC_INT#_ECE1099<36>

BC_CLK_ECE1099<36>
BC_DAT_ECE1099<36>

SIO_SLP_WLAN#<9>
USH_PWR_STATE# <27>

BT_RADIO_DIS# <30>

SYS_LED_MASK# <39>

WIRELESS_LED# <30,39>
WLAN_WIGIG60GHZ_DIS# <30>

MASK_SATA_LED# <39>

USB_PWR_SHR_VBUS_EN <32>

USB_PWR_EN2# <31>
USB_PWR_EN1# <31>

LAN_DISABLE#_R<28>

PANEL_BKEN_EC<23>

WLAN_LAN_DISBL# <28>

LED_SATA_DIAG_OUT# <39>

BCM5882_ALERT# <27>

USB_PWR_SHR_EN# <32,36>

PCH_PCIE_WAKE# <36,9>

PCIE_WAKE# <30>

GPU_PWR_LEVEL <40>

DGPU_PWROK <10,12,44,53>
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BC_CLK/SMB_CLK
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BC_INT#/SMB_INT#
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SMB_ADDR
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GPIO07
36

RESERVED
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TEST_PIN
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GPIO10/KSI0
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1K
4700p
4700p

X02
X01
X00

33K

RE79 CE40

130K 4700p

REV

240K 4700p*

BOARD_ID rise time is measured from 5%~68%.

A00

15mil

Rest=1.58K , Tp=96 degree

Place close pin A29

32 KHz Clock

C283, C285, C286, C287 Place near U38

ESR <2ohms

Setting for Thermal Design

EMI depop location
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for no‐dock : A21 use LID_CL_SIO#

for no‐dock : A38 use LCD_TST

for no‐dock : A39 use SLP_ME_CSW_DEV#

for no‐dock : A43 use BC_CLK_ECE1099
for no‐dock : B45 use BC_DAT_ECE1099
for no‐dock : A42 use BC_INT#_ECE1099

for no‐dock : B2 use Free

for no‐dock : B41 use Free

for no‐dock :B42 use Free

trace width 20 mils
trace width 20 mils

Thermistor Readings
Diode Readings

HIGH
LOW

Channel 1
Thermal Monitoring Interface Strap Option

SP02000TS00 LINK DONE
reserve for DC fan

Pin8 5075_TXD for EC Debug
pin9 5048_TXD for SBIOS
debug

DP2/DN2

DP1/DN1

DIMM

Thermal diode mapping

V.R

CPU

Location

DP4/DN4

5085 Channel

WIGIGDN2a/DP2a

Place under CPU
Place CE35 close to the QE3 as possible

DP2/DN2 for SODIMM on QE5, place QE5 close 
to SODIMM and CE37 close to QE5

DN2a/DP2a for WiGig on QE7, place QE7 close 
to WiGig and CE46 close to QE7

DP4/DN4 for Skin on QE6, place QE6 close to Vcore VR choke.

+RTC_CELL_VBAT

+V
R

_C
A

P

RUN_ON_EC

AC_PRESENT

BC_CLK_ECE1117

BC_CLK_ECE1099

BC_DAT_ECE1117

BC_DAT_ECE1099

BC_DAT_ECE1099

BC_INT#_ECE1117

BC_INT#_ECE1099

BIA_PWM_EC

BOARD_ID

BOARD_ID

CHARGER_SMBCLK

CHARGER_SMBCLK

CHARGER_SMBDAT

CHARGER_SMBDAT
CLKRUN#

CLK_PCI_MEC

CLK_PCI_MEC

CLK_TP_SIO
DAT_TP_SIO BAT1_LED#

EXPRESS_SMBCLK EXPRESS_SMBCLK
EXPRESS_SMBDATA

SIO_SLP_S3#

SUS_ON_EC

EN_INVPWR

EN_INVPWR

FAN1_PWM

FAN1_PWM

FAN1_TACH

FAN1_TACH

FWP#

FWP#

GPU_SMBCLK
GPU_SMBDAT

HOST_DEBUG_TX

IRQ_SERIRQ

JTAG_CLK

JTAG_RST#

JTAG_RST#

JTAG_TDI
JTAG_TDO

JTAG_TMS

LAN_WAKE#

LPC_LAD0

LPC_LAD0

LPC_LAD1

LPC_LAD1

LPC_LAD2

LPC_LAD2

LPC_LAD3

LPC_LAD3

LPC_LFRAME#

LPC_LFRAME#

MEC_XTAL1

MEC_XTAL1

MEC_XTAL2

MEC_XTAL2 MEC_XTAL2_R

MSCLK
MSDATA

PBAT_SMBCLK

PBAT_SMBCLK

PBAT_SMBDAT

PBAT_SMBDAT

PCH_PCIE_WAKE#

PCH_PLTRST#_EC

PCH_PLTRST#_EC

PCH_RSMRST#

PM_APWROK

POA_WAKE#

POWER_SW_IN#

H_PROCHOT#

BAT2_LED#

REM_DIODE1_N

REM_DIODE1_N

REM_DIODE1_P

REM_DIODE1_P

REM_DIODE2_N

REM_DIODE2_N

REM_DIODE2_P

REM_DIODE2_P

REM_DIODE4_N

REM_DIODE4_N

REM_DIODE4_P

REM_DIODE4_P

RESET_OUT#

RESET_OUT#

RUNPWROK

RUNPWROK

RUN_ON#

SIO_EXT_SCI#

SIO_EXT_SMI#

SIO_PWRBTN#

SIO_RCIN#

PCH_DPWROK

SIO_SLP_S5#

SML1_SMBCLK
SML1_SMBDATA

THERMATRIP2#

THERMATRIP2#

THERMATRIP3#
THSEL_STRAP

THSEL_STRAP

USH_SMBCLK
USH_SMBDAT

VCI_IN2#

VSET_5085

VSET_5085

PCH_RSMRST#

LID_CL_SIO#

PECI_EC_RPECI_EC_R

POA_WAKE#

POWER_SW_IN#

VCI_IN2#
DOCK_PWR_SW#

ACAV_IN
ALWON

ACAV_IN_NB

GPU_SMBCLK
GPU_SMBDAT

PCH_ALW_ON

A_ON

BEEP

PCH_ALW_ON
A_ON

RUN_ON
SUS_ON

LID_CL_SIO#

LCD_TST

THERMATRIP3#

LCD_VCC_TEST_EN

EXPRESS_SMBDATA

mCARD_PCIE#_SATA

MSDATA

ACAV_IN_NBACAV_IN
DOCK_PWR_SW#
BC_DAT_ECE1117

FAN1_PWM
FAN1_TACH

HOST_DEBUG_TX

JTAG_CLK

JTAG_TDI

JTAG_TDO

JTAG_TMS

MSCLK
MSDATA

+3.3V_ALW_DEG

SUS_ON

SIO_SLP_S4#

SUS_ON_EC

RUN_ON_EC

SIO_SLP_S3#

+3.3V_ALW

+RTC_CELL

+3.3V_ALW

+3.3V_ALW

+3.3V_ALW

+1.05V_RUN

+RTC_CELL

+3.3V_RUN

+3.3V_ALW

+3.3V_ALW2

+1.05V_RUN

+3.3V_ALW
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Part Number Description

DC30100MF00 CONN SET 0VN DCJACK-MB 2DW1003-038110F 

@RTC BATT

Part Number Description

DC30100MF00 CONN SET 0VN DCJACK-MB 2DW1003-038110F 

@RTC BATT

Part Number Description

DC30100MF00 CONN SET 0VN DCJACK-MB 2DW1003-038110F 

@DC-IN Cable

Part Number Description

DC30100MF00 CONN SET 0VN DCJACK-MB 2DW1003-038110F 

@DC-IN Cable

Part Number Description

NBX0001JP00 FFC 12P F P.5 PAD=.35 26.85MM MB-AUDIO/B

@Audio Board FFC

Part Number Description
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@Audio Board FFC

Part Number Description
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@eDP TS Cable w camera

Part Number Description
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Part Number Description

DC02C007900 H-CONN SET 13M MB-EDP-CAMERA

@eDP Cable w camera

Part Number Description

DC02C007900 H-CONN SET 13M MB-EDP-CAMERA

@eDP Cable w camera

Part Number Description

NBX0001JN00 FFC 8P F P0.5 PAD=0.3 170MM USH/B-FP VALIDITY

@FP  FFC-Validity

Part Number Description

NBX0001JN00 FFC 8P F P0.5 PAD=0.3 170MM USH/B-FP VALIDITY

@FP  FFC-Validity

Part Number Description
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Part Number Description
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Part Number Description
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Part Number Description

DC02C007800 H-CONN SET 13M MB-SPINDLE HDD
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Part Number Description
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Part Number Description

DC28A000800 FAN SET DAQ20 DC5V AB7405HB-HB3 ADDA
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Part Number Description

PK230003Q0L SPK PACK ZJX 2.0W 4 OHM FG
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Part Number Description

NBX0001JH00 FFC 16P G P0.5 PAD=0.3 66.5MM MB-TP 13M
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NBX0001JH00 FFC 16P G P0.5 PAD=0.3 66.5MM MB-TP 13M

@KBTP FFC

PJP16

PAD-OPEN1x1m

PJP16

PAD-OPEN1x1m

1 2

C
Z29

@
0.1U

_0402_25V6
C

Z29
@

0.1U
_0402_25V6

1
2

Part Number Description

NBX0001JM00 FFC 10P G P.5 PAD.3 192.5MM MB-LED/B 13M

@LED Board FFC

Part Number Description
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Part Number Description

NBX0001JL00 FFC 6P G P0.5 PAD=0.3 31MM MB-PWR/B 13M

@PWR Board FFC

Part Number Description
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Part Number Description
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Part Number Description
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DELL CONFIDENTIAL/PROPRIETARY

PROPRIETARY NOTE: THIS SHEET OF ENGINEERING DRAWING AND SPECIFICATIONS CONTAINS CONFIDENTIAL 
TRADE SECRET AND OTHER PROPRIETARY INFORMATION OF DELL INC. ("DELL") THIS DOCUMENT MAY NOT
BE TRANSFERRED OR COPIED WITHOUT THE EXPRESS WRITTEN AUTHORIZATION OF DELL. IN ADDITION,
NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS WAY BE USED BY OR DISCLOSED TO ANY THIRD
PARTY WITHOUT DELL'S EXPRESS WRITTEN CONSENT.

+1.05V_RUN source

+3.3V_WLAN/+3.3V_SUS source

+3.3V_RUN/+5V_RUN source

+1.05V_MODPHY

if support MODPHY off keep DSC solution
MODPHY timing spec 0.7V/us and <65us 

For No-Vpro HW configs

RUN_ON

+3.3V_RUN_UZ9

+5V_RUN_UZ9

+3.3V_SUS_UZ3

1.05V_MODPHY_EN

MPHYP_PWR_EN#

+3.3V_M_UZ2

RUN_ON

+1.05V_RUN_UZ2

AUX_EN_WOWL

+3.3V_WLAN_UZ3

+5V_RUN

+3.3V_ALW

+3.3V_WLAN

+5V_ALW

+1.05V_M

+3.3V_ALW

+5V_ALW

+3.3V_SUS

+3.3V_RUN

+3.3V_ALW2

+5V_ALW
+1.05V_M +1.05V_MODPHY

+5V_ALW

+3.3V_M+3.3V_ALW

+1.05V_RUN
+1.05V_RUN+1.05V_M

+3.3V_RUN +3.3V_M

AUX_EN_WOWL<35>

SUS_ON<36,49>

MPHYP_PWR_EN<12>

A_ON<36,50>

RUN_ON<36,50>

Title

Size Document Number Rev

Date: Sheet of
4019RB A

SCHEMATICS,MB AA914

38 55Thursday, November 14, 2013

Compal Electronics, Inc.
Title

Size Document Number Rev

Date: Sheet of
4019RB A

SCHEMATICS,MB AA914

38 55Thursday, November 14, 2013

Compal Electronics, Inc.
Title

Size Document Number Rev

Date: Sheet of
4019RB A

SCHEMATICS,MB AA914

38 55Thursday, November 14, 2013

Compal Electronics, Inc.

CZ37 470P_0402_50V7KCZ37 470P_0402_50V7K
1 2

C
Z63

0.1U
_0402_10V

7K

@

C
Z63

0.1U
_0402_10V

7K

@

1
2

PJP17@

PAD-OPEN1x1m

PJP17@

PAD-OPEN1x1m

1 2

CZ24 0.1U_0402_10V7K@CZ24 0.1U_0402_10V7K@
1 2

CZ50
0.1U_0402_10V7K

@CZ50
0.1U_0402_10V7K

@

1
2

CZ36 0.1U_0402_10V7K@CZ36 0.1U_0402_10V7K@
1 2

C
Z47

0.1U
_0402_10V

7K

@

C
Z47

0.1U
_0402_10V

7K

@

1
2

CZ23
470P_0402_50V7K

VPRO@
CZ23

470P_0402_50V7K

VPRO@ 1 2

CZ45 470P_0402_50V7KCZ45 470P_0402_50V7K
1 2

PJP33

@
PAD-OPEN1x3m

PJP33

@
PAD-OPEN1x3m

12

Q
Z10A

D
M

N
66D

0LD
W

-7_S
O

T363-6
Q

Z10A
D

M
N

66D
0LD

W
-7_S

O
T363-6

1

2

6

PJP13@

PAD-OPEN1x2m

PJP13@

PAD-OPEN1x2m

1 2

CZ46 1000P_0402_50V7KCZ46 1000P_0402_50V7K
1 2

R
Z16

100K
_0402_5%

R
Z16

100K
_0402_5%

1
2

RZ38 100K_0402_5%RZ38 100K_0402_5%
1 2

Q
Z10B

D
M

N
66D

0LD
W

-7_S
O

T363-6
Q

Z10B
D

M
N

66D
0LD

W
-7_S

O
T363-6

3
4

5

PJP18 @
PAD-OPEN1x3m
PJP18 @
PAD-OPEN1x3m

1
2

UZ2

TPS22966DPUR_SON14_2X3

VPRO@UZ2

TPS22966DPUR_SON14_2X3

VPRO@

VIN1
1

VIN1
2

ON1
3

VBIAS
4

ON2
5

VIN2
6

VIN2
7

VOUT2
8VOUT2
9

CT2
10

GND
11

CT1
12

VOUT1
13VOUT1
14

GPAD
15

C
Z38

10U
_0603_6.3V

6M
C

Z38
10U

_0603_6.3V
6M

1
2

CZ62 470P_0402_50V7KCZ62 470P_0402_50V7K
1 2

R
Z5

100K_0402_5%
R

Z5
100K_0402_5%

1
2

UZ9

TPS22966DPUR_SON14_2X3

UZ9

TPS22966DPUR_SON14_2X3

VIN1
1

VIN1
2

ON1
3

VBIAS
4

ON2
5

VIN2
6

VIN2
7

VOUT2
8VOUT2
9

CT2
10

GND
11

CT1
12

VOUT1
13VOUT1
14

GPAD
15

PJP21

@
PAD-OPEN1x3m
PJP21

@
PAD-OPEN1x3m

1
2

PJP34

@
PAD-OPEN1x3m

PJP34

@
PAD-OPEN1x3m

1 2

UZ3

TPS22966DPUR_SON14_2X3

UZ3

TPS22966DPUR_SON14_2X3

VIN1
1

VIN1
2

ON1
3

VBIAS
4

ON2
5

VIN2
6

VIN2
7

VOUT2
8VOUT2
9

CT2
10

GND
11

CT1
12

VOUT1
13VOUT1
14

GPAD
15

C
Z25

220P_0402_50V7K
C

Z25
220P_0402_50V7K

1
2

PJP12

@
PAD-OPEN1x1m
PJP12

@
PAD-OPEN1x1m

1
2

S

G
D

QZ6
SI3456DDV-T1-GE3_TSOP6

S

G
D

QZ6
SI3456DDV-T1-GE3_TSOP6

1
2

3

45
6

CZ49
470P_0402_50V7K

VPRO@
CZ49

470P_0402_50V7K

VPRO@ 1 2

CZ44 0.1U_0402_10V7K@CZ44 0.1U_0402_10V7K@
1 2

PJP22@

PAD-OPEN1x3m

PJP22@

PAD-OPEN1x3m

1 2

 

 

 

www.aitech1.ru



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

SYS_LED_MASK# LID_CL#

Mask All LEDs (Sniffer Function)
Mask Base MB LEDs (Lid Closed)

0
1 0

X

LED Circuit Control Table

Do not Mask LEDs (Lid Opened) 11

HDD LED solution for White LED

WLAN LED solution for White LED

Battery LED

Breath LED
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Fiducial Mark

POWER board CONN

SP01001OY00  LINK DONE

STANDOFF

SP01001FR00 LINK DONE

LED board CONN

BAT1_LED#_Q

BAT2_LED#_Q BATT_WHITE#

BATT_YELLOW#

BREATH_LED#_Q

MASK_BASE_LEDS#

MASK_BASE_LEDS#

MASK_BASE_LEDS#
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MASK_BASE_LEDS#

SATA_LED#

WLAN_LED_Q#

BREATH_WHITE_LED#

SATA_LED

WLAN_LED

BREATH_WHITE_LED_SNIFF#

BREATH_WHITE_LED_SNIFF# WLAN_LED
BATT_WHITE#

BREATH_WHITE_LED#
SATA_LED
BATT_YELLOW#

+3.3V_ALW

+3.3V_ALW

+3.3V_ALW

+5V_ALW

+5V_ALW

+3.3V_ALW

BREATH_LED#<36>

SYS_LED_MASK#<35>

LID_CL#<36,39>

WIRELESS_LED#<30,35>

SATA_ACT#<6>

LED_SATA_DIAG_OUT#<35>

MASK_SATA_LED#<35>

BAT2_LED#<36>

BAT1_LED#<36>

MASK_BASE_LEDS# <28>

POWER_SW#_MB<36,9>
LID_CL#<36,39>
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GPU_PWR_LEVEL

LOW Low Performace

HIGH

Place close to ball

Bead 30 ohm
(ESR=0.05 ohm)
0402

PLLVDD Filtering

Capacitor Type
0.1uF 0402

Population

1

22uF 0805
1
1

Bead 180 ohm
(ESR=0.2 ohm)
0603

SP_PLLVDD and VID_PLLVDD Power
rail Filtering Combined
Capacitor Type
0.1uF 0402

Population

1

22uF 0805

1 per ball
14.7uF 0603
1

ES sample : Depop DV8,RV29 , Pop RV208
QS sample : pop DV8,RV29 , depop RV208

High Performace
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PEG_CRX_GTX_C_P3

PEG_CRX_GTX_C_P1

PEG_CRX_GTX_C_N3

PEG_CRX_GTX_C_P2
PEG_CRX_GTX_C_N2

PEX_TSTCLK_OUT
PEX_TSTCLK_OUT#

GPU_CLK_27M_OUTGPU_CLK_27M_IN

GPU_SMBCLK_R
GPU_SMBDAT_R

GPU_SMBCLK

GPU_SMBDATGPU_SMBDAT_R

GPU_SMBCLK_R

DGPU_PWR_EN

FBVREF_ALTV

GPU_HOT#
GPU_PWM_VID

XTALOUTBUFF
XTALSSIN

GPU_CLK_27M_OUT
GPU_CLK_27M_IN

+PLLVDD

+CORE_PLLVDD

GPU_GC6_FB_EN

DGPU_PEX_RST#

THERMATRIP_GPU#

GPU_HOT#

GFXCLK_REQ_Q#

GC6_EVENT#

FBVREF_ALTV

THERMATRIP_GPU#

GPU_PEX_RST_HOLD#

3V3_MAIN_EN

GPU_PEX_RST_HOLD#

GPU_GC6_FB_EN

GPU_SMBCLK_R

GPU_SMBDAT_R

GPU_HOT#

NVVDD_PSI

DGPU_PEX_RST#

GC6_EVENT#

GFXCLK_REQ_Q#

SYS_PEX_RST_MON#

THERMATRIP_GPU#

SYS_PEX_RST_MON#

GPU_PEX_RST_HOLD#

+3.3V_ALW

+1.05V_PEX_VDD

+1.05V_PEX_VDD

+3.3V_GFX_AON

+3.3V_RUN

+3.3V_GFX_AON

+3.3V_GFX_AON

PEG_CRX_GTX_N[0..3]

PEG_CTX_GRX_N[0..3]

PEG_CRX_GTX_P[0..3]

PEG_CTX_GRX_P[0..3]

DGPU_HOLD_RST#

PLTRST_GPU#

CLK_PCIE_GFX
CLK_PCIE_GFX#

GPU_SMBCLK

GPU_SMBDAT

DGPU_PWR_EN
GPU_PWR_LEVEL

GPU_PWM_VID

THERMATRIP3#

3V3_MAIN_EN

GFXCLK_REQ#

SYS_PEX_RST_MON#

GC6_EVENT#

GPU_GC6_FB_EN

NVVDD_PSI

DGPU_PWR_ON
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UV1A

PEX_RX0_N
AG7

PEX_RX2_N
AF9

PEX_REFCLK
AE8

NC
AB15

PEX_CLKREQ_N
AC6

GPIO10
C5

NC
W5

GPIO11
E7

NC
AC16

NC
AF15

NC
AG24

NC
AD17

NC
AF4

NC
AG25

NC
AE21

PEX_RX1_N
AE7

NC
AF12

NC
AC15

GPIO20
E6

NC
AG13

GPIO18
C2

XTAL_OUTBUFF
C10
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AD14

TSEN_VREF
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PEX_RX3
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PEX_REFCLK_N
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GPIO1
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PEX_RX2
AE9

NC
AE10

NC
AB21

PEX_TX2_N
AC11

PEX_WAKE_NC
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AF13
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AG16

PEX_TSTCLK_OUT
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N6

GPIO0
C6

GPIO21
C4

I2CB_SCL
C9
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I2CS_SCL
D9

SP_PLLVDD
M6

GPIO14
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Use 16mils trace for sense pin

Decive ID change to 0x1056

Resistance Mapping to Hex Values

Resistor ValuePull-up to VDD33Pull-down to GND

4.99K

10K

15K

20K

24.9K

30.1K

34.8K

45.3K

1000

1001

1010

1011

1100

1101

1110

1111

0000

0001

0010

0011

0100

0101

0110

0111

Strap Pin Name Logical Strapping Bit 3 Logical Strapping Bit 2 Logical Strapping Bit 1 Logical Strapping Bit 0

ROM_SCLK

ROM_SI

ROM_SO

STRAP0

STRAP1
STRAP2
STRAP3
STRAP4

SOR3_EXPOSED->0 SOR2_EXPOSED->0 SOR1_EXPOSED->0 SOR0_EXPOSED->0

RAM_CFG[3] RAM_CFG[2] RAM_CFG[1] RAM_CFG[0]

DEVID_SEL->0(default) PCIE_CFG->0(defual) SMB_ALT_ADDR->0(default) VGA_DEVICE->0

Keep pull up to 3V3_AON and pull-down to GND footprint and stuff 50k ohm pull up

ROM_SCLK pull-down 4.99k to GND

Note

Reserve

VGA_DEVICE Setting

VGA_DEVICE Description

0

1

Non-Primary 3D Acceleration Device(Class Code 302h)

Primary Display or VGA Device(Class Code 300h)

I2CS Slave Address

SMBUS_ALT_ADDRDescription

0

1

0x9E(Default)

0x9C(Multi-GPU usage)

VENDER STRAP Part Number

Hynix

Micron

Samsung

0x3

0x4

0x5

H5TC4G63AFR-11C

MT41J256M16HA-093G:E

K4W4G1646D-HC1A

need change to  MT41K256M16HA-107G:E

Note(ROM_SI)

20k PD

24.9k PD

30.1k PD

ROM_SI pull-down 20k to GND

DEVID_SEL/PCIE_CFG defaul set 0, need refer Platform Update Notification for the latest configuration

ROM_SO pull-down 4.99k to GND

STRAP0 pull up 50k to +3.3V_GFX_AON

STRAP1
STRAP0

STRAP2
STRAP3
STRAP4

GPU_JTAG_TDI
GPU_JTAG_TDO
GPU_JTAG_TMS
GPU_JTAG_TRST#

GPU_JTAG_TCK
GPU_TESTMODE

STRAP4
STRAP3

STRAP0
STRAP1
STRAP2

MULTI_STRAP_REF0_GND
MULTI_STRAP_REF1_GND
MULTI_STRAP_REF2_GND

ROM_SI_GPU
ROM_SO_GPU
ROM_SCLK_GPU

ROM_SCLK_GPU
ROM_SI_GPU
ROM_SO_GPU

SYS_PEX_RST_MON#

GPU_JTAG_TCK
GPU_JTAG_TDI
GPU_JTAG_TDO
GPU_JTAG_TMS

+3.3V_GFX_AON +3.3V_RUN_GFX

+3.3V_GFX_AON

GPU_VDD_SENSE

GPU_VSS_SENSE

SYS_PEX_RST_MON#
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UV1E

GM108-ES-S-A1_FCBGA595

GND_001
A2

GND_002
A26

GND_003
AB11

GND_004
AB14

GND_005
AB17

GND_006
AB20

GND_007
AB24

GND_008
AC2

GND_009
AC22

GND_010
AC26

GND_011
AC5

GND_012
AC8

GND_013
AD12

GND_014
AD13

GND_015
AD15

GND_016
AD16

GND_017
AD18

GND_018
AD19

GND_019
AD21

GND_020
AD22

GND_021
AE11

GND_022
AE14

GND_023
AE17

GND_024
AE20

GND_025
AF1

GND_026
AF11

GND_027
AF14

GND_028
AF17

GND_029
AF20

GND_030
AF23

GND_031
AF5

GND_032
AF8

GND_033
AG2

GND_034
AG26

GND_035
B1

GND_036
B11

GND_037
B14

GND_038
B17

GND_039
B20

GND_040
B23

GND_041
B27

GND_042
B5

GND_043
B8

GND_044
E11

GND_045
E14

GND_046
E17

GND_047
E2

GND_048
E20

GND_049
E22

GND_050
E25

GND_051
E5 GND_106

V13GND_105
V11GND_104
U5GND_103
U26GND_102
U23

GND_057
K11

GND_101
U2GND_100
U18GND_099
U16GND_098
U14GND_097
U12GND_096
U10GND_095
T17GND_094
T15GND_093
T13GND_092
T11GND_091
R18GND_090
R16GND_089
R14GND_088
R12GND_087
R10GND_086
P5GND_085
P26GND_084
P23GND_083
P2GND_082
P17GND_081
P15GND_080
P13GND_079
P11GND_078
N18GND_077
N16GND_076
N14GND_075
N12GND_074
N10GND_073
M17GND_072
M15GND_071
M13GND_070
M11GND_069
L5GND_068
L25

GND_107
V15

GND_053
H2 GND_108

V17

GND_109
Y2

GND_056
H5

GND_110
Y23

GND_054
H23

GND_111
Y26

GND_055
H25

GND_112
Y5

GND_067
L23GND_066
L2GND_065
L18GND_064
L16GND_063
L14GND_062
L12

GND_052
E8

GND_061
L10GND_060
K17GND_059
K15GND_058
K13

GND
AA7

GND
AB7
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NC
T3

NC
AD3

NC
P4

NC
T4

NC
AD10

NC
G5

NC
AE1

NC
N1

NC
M1

NC
J5

NC
G2

NC
N2

FBA_CMD32
B19

NC
U4

NC
Y3

NC
AA2

NC
T1

NC
G4

NC
H4
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AB3

NC
R1

NC
AB1

NC
J2
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AD1
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Y4
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AC3
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AA4
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K1
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V1
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G3
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AB4
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V2
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R3
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J3
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R4
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L3
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N3
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N5
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P3
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AB5
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R2
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V6
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T5
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AA1

NC
L4
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AB2
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J4
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K4
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M3
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J1
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R5
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G6
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V5
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N4
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H3
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K5
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AA5

NC
G7

NC
U3

NC
AD7

NC
G1

NC
AD4

NC
M5

NC
T2

NC
AA3

NC
M4

NC
V3

NC
V4

TESTMODE
AD9

JTAG_TCK
AE5

STRAP1
D2

THERMDP
F12

THERMDN
E12

STRAP3
E3

ROM_SI
B12

STRAP2
E4

ROM_SCLK
C12

JTAG_TMS
AD6JTAG_TDO
AF6

GPIO8
E9

STRAP4
D3

BUFRST_N
D11

ROM_CS_N
D12

STRAP0
D1

VDD_SENSE
F2

MULTI_STRAP_REF0_GND
F6

GND_SENSE
F1

ROM_SO
A12

JTAG_TRST_N
AG4

JTAG_TDI
AE6

NC
W1

NC
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W3
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W4
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F11

NC
D10

NC
E10
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F10

NC
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5 VALWP 
TDC: 3.5 A
Peak Current: 5.0 A
OCP Current: 6.0 A
Cap ESR(@20 ): 18 mohm℃
Choke DCR(@20 ): 25 mohm℃

                TYP         MAX
H/S Rds(on) :24.0 mohm , 30.0 mohm
L/S Rds(on) :13.5 mohm , 16.5 mohm

3.3 VALWP 
TDC: 6.0 A
Peak Current: 8.6 A
OCP Current: 10.32 A
Cap ESR(@20 ): 18 mohm℃
Choke DCR(@20 ): 15.5 mohm℃

                TYP         MAX
H/S Rds(on) :24.0 mohm , 30.0 mohm
L/S Rds(on) :13.5 mohm , 16.5 mohm
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TDC 0.7 A
Peak Current 1.0 A
OCP Current 1.2 A

Mode   S3   S5   +1.35V_MEN   +V_DDR_REF   +0.675V_P
S5     L    L     off         off          off
S3     L    H     on          on           off(Hi-Z)
S0     H    H     on          on           on

FB sense trace

FB sense trace 
when FB pull down to GND

1.35 _MEN
TDC: 9.45 A
Peak Current: 13.5 A
OCP Current: 16.2 A
Cap ESR(@20 ): 17 mohm℃
Choke DCR(@20 ): 3.5 mohm℃
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H/S Rds(on) : 6.7 mohm , 8.5 mohm
L/S Rds(on) : 2.4 mohm ,  3.2 mohm
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TDC: 6.5 A
Peak Current: 9.1 A
OCP Current: 11.0 A
Choke DCR(@20 ): 14.0 mohm℃
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Peak Current  32 A
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PH500 B value: 4250k 1%
PH501 B value: 3370k 1%
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+VGA_CORE
EDP-Continuous  32A
EDP-Peak  60A
OCP 72A

 
 
 

Pull high on HW side

Operation phase Number PSI Voltage setting
1 phase with DEM 0V to 0.8V
1 phase with CCM 1.2V to 1.8V
Active phase with CCM 2.4V to 5.5V

PSI Pull high on HW side

 
 
 

EDP-Continuous at Tj=102C

EDP-Peak at Tj=102C

Rocset

Istep max (Evaluation)

N14P-GV2 N14M-GS N14M-LP N14P-LP N14P-GE

Config B

18W

25W 25W

18W 13W

20W

18.9W

23W

Config B

25W

N/A

Rocset

PWM-VID Spec Config A Config B Config C
Vmin
Vmax
Vboot

Voltage step
N of Voltage level

Rrefadj
Rref1
Rboot

Rref2=PR10+PR12

C

PR10
PR12

0.6V 0.6V 0.65V
1.2V 1.2V 1.15V
0.875V 0.9V 0.9V
6.25mV 6.25mV 25mV
96 96 20
39K 20K 39K
39K 20K 30K
1.5K 2K 3K
30K 18K 24K
1.5K 0 3K
1.5nf 2.7nf 1.8nf

PWM-VID Spec and component Values

Rrefadj

Rref1

Rboot

Rref2

Vboot=Vvref*Rref2/(Rref1+Rref2+Rboot)
Rt=Rrefadj // (Rboot+Rref2)
Vmin= Vvref*[Rref2/(Rref2+Rboot)]*[Rt/(Rref1+Rt)]
Vmax=Vvref*Rref2/[(Rref1//Rrefadj)+Rboot+Rref2]
Vout=Vmin+N*Vstep
Vstep=(Vmax-Vmin)/Nmax

24A 26A 22A 25A 27A

Different VGA Chip (different EDP-Peak Current) need select different solution

N14P-GV

35A

15A

42A

8.96K

2phase 1H1L

6mohm * 2

25W

32W

32A

55A

27A

66A

12.45K

2phase 1H1L

9mohm * 3

45A

25A

54A

10.7K

2phase 1H1L

35A

20A

42A

8.96K

35A

14A

42A

8.96K

2phase 1H1L

40A

12A

48A

9.83K

2phase 1H1L

Config B

25.6W

30W

38A

60A

31.5A

72A

8.3K

2phase 1H2L

6mohm * 3
(L=0.22uH)

Config B

35.5W

40W

45A

75A

35A

90A

9.39K

2phase 1H2L

4.5mohm * 3
(L=0.15uH)

N14P-GTN14P-GS

OCP Setting Current

OpenVReg Configurations

Rated TDP Power at Tj=102C

Recommendation

Polymer Cap    (330uF)

Boosted GPU Total at Tj=102C

VGA Chip

Config B Config B Config B Config B

2phase 1H1L

9mohm * 3 6mohm * 2 6mohm * 2 6mohm * 2

Rton

Css

Module model information:
RT8813A_V1A for IC module
RT8813A_V1B for SW module

1. VSNS Soft-Start time (Internal) is 0.7ms (PC616 un-pop)
    Tss=(Css*Vrefin)/Iss+2.3ms
          =0.01U*0.9V/5uA+2.3ms=4.1ms     (PC616 pop)

3. Thermal monitoring:
   (VGPU_VREF-VTSNS)/PR620=VTSNS/Rth

2. Switching frequency setting:
    Fsw=(Vin-0.5)/(2*Vin*Rton*3.2p)=304.89Khz

I_ripple=(19-0.9)*0.9/
(304.89Khz*0.36u*19)=7.811A

OCP=54A/2=27A per phase
Ivalley=27A-7.811A/2=23.1A

Current Limit threshold setting
Rocset= (Ivalley * Rds(on) + 40 mV) / 10uA

L-side MOS:TPCA8057
Rds(on):
2.0mohm@Vgs=10V
2.6~3.2mohm@Vgs=4.5V
Id :42A@Ta=25 degC

H-side MOS:TPCA8065 
Rds(on):
11.7mohm@Vgs=10V
9.4mohm@Vgs=4.5V
Id :16A@Ta=25 degC

Choke: 0.36uH (Size:10*10*4)
Rdc=1.1mohm +-5%
Heat Rating Current=30A 
Saturation Current=50A

C=3*330uF (9mohm)=990uF
Vripple=Iripple*ESR(min)=7.811A*3mohm=23.4mV

PR620=18.7K

PR620=13K

T_min T_typical T_max

96.73C 100C 103.1C

106.38C 110C 113.4C

Reserve Location

PWM VID and Output voltage control
1.Boot mode
2.Standby mode  (don't support)
3.Normal mode

10mohm * 3 10mohm * 3 10mohm * 3 10mohm * 3 10mohm * 3 10mohm * 3Or    OSCON    (390uF) NULL NULL

C

PR9
PR5
PR8

PC8
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