
A

A

B

B

C

C

D

D

E

E

1 1

2 2

3 3

4 4

Intel Bay Trail M + N15V-GL/N15V-GM

EA51_BM DIS M/B Schematics Document

REV:0.1

Compal Confidential

2014-05-12

Model Name : A5WAM
File Name : LA-B981P

Title

Size Document Number Rev

Date: Sheet of

Security Classification Compal Secret Data

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

Issued Date Deciphered Date

A5WAM_Bay Trail M_LA‐B981P 0.1

Cover Page
Custom

1 47Monday, May 12, 2014

2014/03/19 2015/03/18
Compal Electronics, Inc.

Title

Size Document Number Rev

Date: Sheet of

Security Classification Compal Secret Data

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

Issued Date Deciphered Date

A5WAM_Bay Trail M_LA‐B981P 0.1

Cover Page
Custom

1 47Monday, May 12, 2014

2014/03/19 2015/03/18
Compal Electronics, Inc.

Title

Size Document Number Rev

Date: Sheet of

Security Classification Compal Secret Data

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

Issued Date Deciphered Date

A5WAM_Bay Trail M_LA‐B981P 0.1

Cover Page
Custom

1 47Monday, May 12, 2014

2014/03/19 2015/03/18
Compal Electronics, Inc.

Part Number Description
PCB 15Y LA-B981P REV0 MB 2

DA60019D000 PCB 15Y LA-B981P REV0 MB 2

DAX
PCB@

Part Number Description
PCB 15Y LA-B981P REV0 MB 2

DA60019D000 PCB 15Y LA-B981P REV0 MB 2
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PCB@



A

A

B

B

C

C

D

D

E

E

1 1

2 2

3 3

4 4

SOC

VALLEYVIEW-M

page 05~12

FCBGA 1170 Pin

204pin DDR3L-SO-DIMM X1

P.14Dual Channel
204pin DDR3L-SO-DIMM X1
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Voltage Rails

VIN

B+

19V Adapter power supply

AC or battery power rail for power circuit. (19V/12V)

Note : ON* means that this power plane is ON only with AC power available, otherwise it is OFF.

S0 S3 S4/S5Power Plane Description

BATT+ 12V Battery  power supply

CONN@Connector

BOARD ID Table_LA-B212
 Board ID

10
PCB Revision

BOM Option Table
Item BOM Structure

+0.675VS +0.675V power rail for DDR3L Terminator

+1.8VS
+3VS

+5VALW
+3VALW +3.3v Always power rail

+1.35V power rail for DDR3L+1.35V

+5VS

EMC@EMC requirement
@EMC@EMC requirement depop

BOM Structure43 Level Description

43 level BOM table

Unpop @

+1.0VALW
+RTCVCC RTC Battery Power

+1.0VS
+1.05VS

+1.8VALW +1.8v Always power rail
+1.0v Always power rail

+5.0v Always power rail

+SOC_VNN GFX voltage for SOC
+SOC_VCC Core voltage for SOC

ON

OFF

ON ON
ON ONON
ON ONON
ON ONON
ON ONON
ON ONON
ON ONON
ON ONON

ON ON

ON
ON

OFF OFF
OFF OFF

ON OFF OFF
ON OFF OFF
ON OFF OFF

+1.35VS
+1.5VS

ON OFF OFF
ON OFF OFF
ON OFF OFF
ON OFF OFF
ON OFF OFF

+1.0v system power rail
+1.05v system power rail
+1.35v system power rail
+1.5v system power rail
+1.8v system power rail
+3.3v system power rail
+5.0v system power rail

9012@KB9012

SDA2

SCL2

80

79

2.2K

2.2K

2.2K

2.2K

EC_SMB_CK2

EC_SMB_DA2

CONN
78

77

6

7

+3VALW

EC_SMB_CK1

EC_SMB_DA1
BATTERYSCL1

+3VS

KB9022

SDA1
100 ohm
100 ohm

KBC

DIMMA202

200

DIMMB202

200

WLAN32

30

SMBUS Address [A0h]

SMBUS Address [A2h]

KB9022 9022@
Touch Screen I2C TSI@

EVT_LA-B212PR01

BG12

BH10

SOC PCU_SMB_DATA
BSS138

BSS138

PCU_SMB_CLK

+1.8VS2.2K

2.2K

BJ25

BG25

SOC

SOC_I2C2_CLK
BSS138

BSS138

SOC_I2C2_DATA

+1.8VS2.2K

2.2K

2.2K +3V_PTP

2.2K

Touch Pad

BG28

BH28

SOC_I2C5_CLK
BSS138

BSS138

SOC_I2C5_DATA

+1.8VS2.2K
2.2K +TS_PWR

Touch Panel

I2C5_SDA_PNL

I2C5_SCL_PNL

2.2K

I2C2_SDA_TP

I2C2_SCL_TP

4319URBOL01

4319URBOL02

N3530@/9022@/DBG@/EMC@/PCB@/1DMIC@/NTPM@/VGA@/VGM@/X762G@

N2930@/9022@/DBG@/EMC@/PCB@/1DMIC@/NTPM@/VGA@/VGL@/X761G@

Board ID / SKU ID Table for AD channel

2.2K

KB BL BL@
DMIC*1 1DMIC@

2DMIC@DMIC*2
TPM
NTPM

TPM@
NTPM@
DBG@Debug SW

+3V_PTP +3.3V power rail for PTP OFFON ON

N2830@/9022@/DBG@/EMC@/PCB@/1DMIC@/NTPM@/VGA@/VGL@/X761G@

+3VSDGPU
+VGA_CORE
+1.5VSDGPU
+1.05VSDGPU

+3.3V dGPU power rail
Core voltage for dGPU
+1.5V dGPU power rail
+1.05V dGPU power rail

VGA@dGPU
N15V‐GL  SKU
N15V‐GM SKU

VGL@
VGM@

OFF OFF
OFFOFF
OFF
OFFOFF

OFF

ON**
ON**
ON**
ON**

Note : ON** dGPU optimus on

BOM Option Table
Item BOM Structure

X761G@
X762G@
1GHYN@
1GFFR@
1GSAM@
2GAFR@
2GSAM@
2GMIC@

4319URBOL03

SMT MB AB212 A5WAM GM2G N3530 HDMI

SMT MB AB212 A5WAM GL1G N2930 HDMI

SMT MB AB212 A5WAM GL1G N2830 HDMI

X76 1G VRAM
X76 2G VRAM

11 PVT_LA-B981PR01

VGA2N7002DW

2.2K +3VSDGPU_AON

2.2K

Charger

I2CS_SCL

I2CS_SDA

4319URBOL06

4319URBOL05

4319URBOL04

SMT MB AB212 A5WAM GM2G N2930 HDMI

SMT MB AB212 A5WAM GL1G N3530 HDMI

SMT MB AB212 A5WAM GM2G N2830 HDMI N2830@/9022@/DBG@/EMC@/PCB@/1DMIC@/NTPM@/VGA@/VGL@/X762G@

N3530@/9022@/DBG@/EMC@/PCB@/1DMIC@/NTPM@/VGA@/VGM@/X761G@

N2930@/9022@/DBG@/EMC@/PCB@/1DMIC@/NTPM@/VGA@/VGL@/X762G@
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CHARGER B+

ADAPTER

14000mA

325mA

BATTERY

ISL95833HRTZ-TVR_ON

(PU801)

+SOC_VNN

+SOC_VCC

SY8208DQNCSPOK
(PU601) +1.0VALWP ME4856-GSUSP

(U60) +1.0VS

12000mA

2750mA

5250mART8207MZQWSYSON
(PU501) +1.35VP +0.675VSP

SUSP#

420mATPS22966DPUR
(U59) +1.35VS

SY8208BQNCEC_ON

(PU401) +3VALWP
SUSP#

1000mAAPL5930KAI-TRG
(PU701) +1.05VSP

SY8003DFC_DFN8
(PU602)

958mA
+1.5VSP

110mAAPL5930KAI-TRG
(PU702) +1.8VALWP

TPS22966DPUR
(U11) +3VS

TPS22966DPUR
(U59) +1.8VS

JP8
+3VS_WLAN

SUSP#

SPOK

SUSP#

SY8208BQNCEC_ON
(PU402) +5VALWP

SUSP# 958mA
+5VSTPS22966DPUR

(U11)
J1

+VDDA

USB_PWR_EN#
+USB3_VCCASY6288D10CAC

(U25)

SUSP#

0 ohm +5VS_HDD

+5VS_ODD0 ohm

ENVDD G5243AT11U 
(U8) +LCDVDD

LAN_PWR_EN G5243AT11U 
(U67) +3V_LAN

DGPU_PWR_EN

RT8813AGQW
(PU1201) +VGA_CORE

G5243T11U
(U12)

VGA_PWROK TPS51212DSCR
(PU1001)

DGPU_PWR_EN
+3VSDGPU_AON

+1.5VSDGPU

+1.05VSDGPU+1.05VS
VGA_PWROK AO4478L

(U40)
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0.675V
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DDR_TERMN0
DDR_TERMN1

DDR_RCOMP0
DDR_RCOMP1
DDR_RCOMP2

DDR_A_D0
DDR_A_D1
DDR_A_D2
DDR_A_D3
DDR_A_D4
DDR_A_D5
DDR_A_D6
DDR_A_D7
DDR_A_D8
DDR_A_D9
DDR_A_D10
DDR_A_D11
DDR_A_D12
DDR_A_D13
DDR_A_D14
DDR_A_D15
DDR_A_D16
DDR_A_D17
DDR_A_D18
DDR_A_D19
DDR_A_D20
DDR_A_D21
DDR_A_D22
DDR_A_D23
DDR_A_D24
DDR_A_D25
DDR_A_D26
DDR_A_D27
DDR_A_D28
DDR_A_D29
DDR_A_D30
DDR_A_D31
DDR_A_D32
DDR_A_D33
DDR_A_D34
DDR_A_D35
DDR_A_D36
DDR_A_D37
DDR_A_D38
DDR_A_D39
DDR_A_D40
DDR_A_D41
DDR_A_D42
DDR_A_D43
DDR_A_D44
DDR_A_D45
DDR_A_D46
DDR_A_D47
DDR_A_D48
DDR_A_D49
DDR_A_D50
DDR_A_D51
DDR_A_D52
DDR_A_D53
DDR_A_D54
DDR_A_D55
DDR_A_D56
DDR_A_D57
DDR_A_D58
DDR_A_D59
DDR_A_D60
DDR_A_D61
DDR_A_D62
DDR_A_D63

DDR_B_D0
DDR_B_D1
DDR_B_D2
DDR_B_D3
DDR_B_D4
DDR_B_D5
DDR_B_D6
DDR_B_D7
DDR_B_D8
DDR_B_D9
DDR_B_D10
DDR_B_D11
DDR_B_D12
DDR_B_D13
DDR_B_D14
DDR_B_D15
DDR_B_D16
DDR_B_D17
DDR_B_D18
DDR_B_D19
DDR_B_D20
DDR_B_D21
DDR_B_D22
DDR_B_D23
DDR_B_D24
DDR_B_D25
DDR_B_D26
DDR_B_D27
DDR_B_D28
DDR_B_D29
DDR_B_D30
DDR_B_D31
DDR_B_D32
DDR_B_D33
DDR_B_D34
DDR_B_D35
DDR_B_D36
DDR_B_D37
DDR_B_D38
DDR_B_D39
DDR_B_D40
DDR_B_D41
DDR_B_D42
DDR_B_D43
DDR_B_D44
DDR_B_D45
DDR_B_D46
DDR_B_D47
DDR_B_D48
DDR_B_D49
DDR_B_D50
DDR_B_D51
DDR_B_D52
DDR_B_D53
DDR_B_D54
DDR_B_D55
DDR_B_D56
DDR_B_D57
DDR_B_D58
DDR_B_D59
DDR_B_D60
DDR_B_D61
DDR_B_D62
DDR_B_D63

DDR_B_DQS#3

DDR_B_DQS#5

DDR_B_DQS#2

DDR_B_DQS#0

DDR_B_DQS#7

DDR_B_DQS#6

DDR_B_DQS#4

DDR_B_DQS#1
DDR_B_DQS2

DDR_B_DQS0

DDR_B_DQS3

DDR_B_DQS4

DDR_B_DQS5

DDR_B_DQS6

DDR_B_DQS1

DDR_B_DQS7

DDR_A_MA0
DDR_A_MA1
DDR_A_MA2
DDR_A_MA3
DDR_A_MA4
DDR_A_MA5
DDR_A_MA6
DDR_A_MA7
DDR_A_MA8
DDR_A_MA9
DDR_A_MA10
DDR_A_MA11
DDR_A_MA12
DDR_A_MA13
DDR_A_MA14
DDR_A_MA15

DDR_A_DM0
DDR_A_DM1
DDR_A_DM2
DDR_A_DM3
DDR_A_DM4
DDR_A_DM5
DDR_A_DM6
DDR_A_DM7

DDR_B_MA0
DDR_B_MA1
DDR_B_MA2
DDR_B_MA3
DDR_B_MA4
DDR_B_MA5
DDR_B_MA6
DDR_B_MA7
DDR_B_MA8
DDR_B_MA9
DDR_B_MA10
DDR_B_MA11
DDR_B_MA12
DDR_B_MA13
DDR_B_MA14
DDR_B_MA15

DDR_B_DM0
DDR_B_DM1
DDR_B_DM2
DDR_B_DM3
DDR_B_DM4
DDR_B_DM5
DDR_B_DM6
DDR_B_DM7

DDR_A_DQS#3

DDR_A_DQS#5

DDR_A_DQS#2

DDR_A_DQS#0

DDR_A_DQS#7

DDR_A_DQS#6

DDR_A_DQS#4

DDR_A_DQS#1
DDR_A_DQS2

DDR_A_DQS0

DDR_A_DQS3

DDR_A_DQS4

DDR_A_DQS5

DDR_A_DQS6

DDR_A_DQS1

DDR_A_DQS7

DDR_CORE_PWROK

DDR_A_WE#13
DDR_A_CAS#13
DDR_A_RAS#13

DDR_A_BS113
DDR_A_BS013

DDR_A_BS213

DDR_B_RAS#14

DDR_B_WE#14
DDR_B_CAS#14

DDR_B_BS014
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ICLK_ICOMP
AD14

ICLK_RCOMP
AD13

ICLK_OSCOUT
AH10

RESERVED_AD9
AD9

RESERVED_AD10
AD10

RESERVED_AD12
AD12

PCIE_CLKN_0
AF6

PCIE_CLKP_0
AF4

PCIE_CLKN_1
AF9

PCIE_CLKP_1
AF7

GPIO_RCOMP
N26

PMC_PLT_CLK_0 / GPIO_S0_SC_96
BH7

PMC_PLT_CLK_2 / GPIO_S0_SC_98
BH4 PMC_PLT_CLK_1 / GPIO_S0_SC_97
BH5

PMC_PLT_CLK_3 / GPIO_S0_SC_99
BH8

PMC_PLT_CLK_4 / GPIO_S0_SC_100
BH6

PMC_PLT_CLK_5 / GPIO_S0_SC_101
BJ9

ILB_RTC_RST#
C12

PCIE_CLKP_2
AK6 PCIE_CLKN_2
AK4

PCIE_CLKP_3
AM6 PCIE_CLKN_3
AM4
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AM9

RESERVED_AM10
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TAP_TCK
D14

TAP_TDO
G16

TAP_PREQ#
F16 TAP_PRDY#
D18

RESERVED_AT34
AT34

PCU_SPI_CS_0#
C23

PCU_SPI_CS_1# / GPIO_S5_21
C21

PCU_SPI_MISO
B22

PCU_SPI_MOSI
A21

PCU_SPI_CLK
C22

SIO_UART2_CTS# / GPIO_S0_SC_77
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SIO_SPI_CS# / GPIO_S0_SC_66
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GPIO_S5_6 / PMU_SUSCLK_2
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USB3.0 Port

USB3 Port 0

USB Hub

Camera

ILB_LPC_CLK_1 is for CLK_0 feedback.(Input)
Set to Output for Normal Usage

NOTE: Ref checklist rev1.2 p.25
USB_HSIC_RCOMP must NOT float if they are not being used.

Touch Panel

Pull High at EC side

ILB_LPC_CLK_0  :  Output  of  25MHz,
Need  Check  with  EC

For Touch Screen

BIOS/EFI Top Swap

GPIO_S0_SC_56: Top Swap( A16 Override )
0 = Top address bit is unchanged
1 = Top address bit is inverted
Reference EDS2.0 Page 51

For Touch Pad

PH at dGPU side

PH at dGPU side

N15V‐GL/GM GPIO

GPIO_S0_SC_59

N15V‐GL

N15V‐GM
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L

PH at dGPU side
PVT modify
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SIO_I2C5_DATA / GPIO_S0_SC_88
BH28

SIO_I2C5_CLK / GPIO_S0_SC_89
BG28

PCU_SMB_ALERT# / GPIO_S0_SC_53
BG11 PCU_SMB_CLK / GPIO_S0_SC_52
BH10 PCU_SMB_DATA / GPIO_S0_SC_51
BG12

ILB_LPC_SERIRQ / GPIO_S0_SC_50
BG13

ILB_LPC_CLK_0 / GPIO_S0_SC_47
BG15

ILB_LPC_AD_3 / GPIO_S0_SC_45
BG14

ILB_LPC_AD_1 / GPIO_S0_SC_43
BJ17

ILB_LPC_CLKRUN# / GPIO_S0_SC_49
BG16 ILB_LPC_CLK_1 / GPIO_S0_SC_48
BH14

ILB_LPC_FRAME# / GPIO_S0_SC_46
BG17

ILB_LPC_AD_2 / GPIO_S0_SC_44
BJ13

ILB_LPC_AD_0 / GPIO_S0_SC_42
BH16

USB_HSIC_RCOMP
A7 SIO_I2C0_CLK / GPIO_S0_SC_79

BG23SIO_I2C0_DATA / GPIO_S0_SC_78
BH22USB_HSIC1_STROBE

D2 USB_HSIC1_DATA
E2

USB_HSIC0_STROBE
B5 USB_HSIC0_DATA
B4

USB_PLL_MON
M13

USB_RCOMPO
D6

USB_RCOMPI
C7

USB_OC_0# / GPIO_S5_19
C20

USB_OC_1# / GPIO_S5_20
B20

RESERVED_M9
M9RESERVED_M10
M10

RESERVED_H7
H7RESERVED_H8
H8

SIO_I2C1_CLK / GPIO_S0_SC_81
BH24SIO_I2C1_DATA / GPIO_S0_SC_80
BG24

SIO_I2C2_DATA / GPIO_S0_SC_82
BG25

SIO_I2C2_CLK / GPIO_S0_SC_83
BJ25

SIO_I2C6_CLK / GPIO_S0_SC_91 / SD3_WP
BG29SIO_I2C6_DATA / GPIO_S0_SC_90
BJ29

SIO_I2C4_CLK / GPIO_S0_SC_87
BG27SIO_I2C4_DATA / GPIO_S0_SC_86
BF27

SIO_I2C3_CLK / GPIO_S0_SC_85
BH26SIO_I2C3_DATA / GPIO_S0_SC_84
BG26

ILB_8254_SPKR / GPIO_S0_SC_54
BH12

GPIO_S0_SC_55
BD12

GPIO_S0_SC_56
BC12

GPIO_S0_SC_57 / PCU_UART_TXD
BD14

GPIO_S0_SC_58
BC14

GPIO_S0_SC_59
BF14

GPIO_S0_SC_60
BD16

GPIO_S0_SC_61 / PCU_UART_RXD
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LPC_RCOMP / VGA_RCOMP
BF18

ICLK_USB_TERMP
D10

ICLK_USB_TERMN
F10

RESERVED_H4
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RESERVED_H5
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RESERVED_M4
M4

RESERVED_M6
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RESERVED_M7
M7

RESERVED_P6
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RESERVED_P7
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RESERVED_P10
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RESERVED_P12
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USB_DN0
K16

USB_DN1
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USB_DN2
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USB_DN3
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USB_DP0
M16

USB_DP1
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USB_DP2
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USB_DP3
K10

GPIO_S0_SC_092
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GPIO_S0_SC_093
BG30

GPIO_S5_31
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GPIO_S5_32
M3

GPIO_S5_33
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GPIO_S5_34
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GPIO_S5_35
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GPIO_S5_36
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GPIO_S5_37
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GPIO_S5_38
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GPIO_S5_39
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GPIO_S5_40
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GPIO_S5_41
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GPIO_S5_42
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GPIO_S5_43
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USB3_REXT0
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K7USB3_TXP0
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VOUT  = 1.25 (1 + R1/R2). 

0715 Add for CRT flicker

JP3 short
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All VREF traces should
have 10 mil trace width

Layout Note:
Place near JDIMM1.203,204

<Address: SA1:SA0=00 (A0H)>

DIMM_1 STD H:4mm

Channel A

Signal voltage level = 0.675 V
PLACE TWO 4.7K RESISTORS CLOSE TO
DIMMS ON DIMM_VREF_CA / DIMM_VREF_DQ
Decoupling caps are needed; one 0.1 µF placed close to VREF pins of each DDR3 SODIMM.

Layout Note:
Place near JDIMM1
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SM010019400 3000ma 33ohm@100mhz DCR 0.05

I

GPIO15

GPIO16

GPIO17

PSI

RESERVED

GPIO18

GPIO19

GPIO20

GPIO21

GPIO22

GPIO23

GPIO24

I

I

I

I

HPD_C

GPIO12

GPIO13

GPIO14

I

O

I HPD_A

PWR_LEVEL

HPD_D

HPD_E

HPD_F or HPD_B

Reserved

GPU_PEX_RST_HOLD#

PWM_VID

17mA
SM010028480 1500ma 180ohm@100mhz DCR 0.18

O

O

O

O

SYS_PEX_RST_MON#

GC6_FB_ENGPIO0

GPIO5

GPIO1

GPIO2

GPIO3

GPIO4

GPIO6

GPIO7
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GPIO9

GPIO10

GPIO11

PLL_VDD
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0.1Ux2, 4.7Ux1,22Ux1
180ohm(ESR0.2)x1

O

I

GPIO

I

I/O USAGE

MEM_VREF_CTL

3D Vision

ALERT

MEM_VDD_CTL

LCD_BL_PWM

LCD_VCC

LCD_BL_EN

3V3_MAIN_EN

GPU_EVENT#

O

I/O

O

O

Near GPU

Near GPU

Crystals must have a max ESR of 80 ohm

38mA

O

DVT modify 11/27
TXC recommend from 18P change to 10P
X2000 from SJ100009700 change to SJ10000G300

N14x for GPIO8
N15x for OVERT

Place Under L6

Place Under M6

3.3V

Watch out voltage level

EC

EC SOC

EC SOC

EC

SOC/1.8V

EC

*

SOC/1.8V
GPU/3.3V

PH +1.8VS at SOC

GPU/3.3V

3.3V

PVT modify

I2CS_SCL

I2CS_SDA

+GPU_PLLVDD

XTALIN
XTALOUT

+PLLVDD

XTALOUT XTALIN
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BINARY LEVEL STRAPS

strap3strap2strap1strap0

For GC62.0 use
N14x for CEC ,NC
N15x for GPIO8

256Mx16x4

128Mx16x4

strap1 ROM_SOROM_SIstrap0

N15V-GL
N15V-GM

Freq strap4

PD 10K

strap3strap2 ROM_SCLKMemory SizeGPU Memory Config

PD 10K PD 10K PD 10K

PD 10K

PD10K

PU 10K

strap4

0x1 (SA000067550) Micron MT41J128M16JT-093G:K

0x5 (SA000068U00) Samsung K4W2G1646E-BC1A

0xC (SA00006H430) Hynix H5TC2G63FFR-11C
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PU 10K

PU 10K

PU 10K

PD 10K

PD 10K

PU 10K

PU 10K
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PD 10K
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Bom

For N15V‐GL/GM Binary strap table Decive ID : 0x1140

strap0 strap1 strap2 strap3

strap0 strap0 strap2 strap3

strap0 strap1 strap2 strap3 strap0 strap3strap2strap1

strap0 strap1 strap2 strap3 strap0 strap1 strap2 strap3

0 0 1 1 1 0 0 0 0 1 1 1

0 0 1 0 1 0 0 1 1 0 1 1

0xC (SA00006H430) Hynix H5TC2G63FFR-11C 0x1 (SA000067550) Micron MT41J128M16JT-093G:K 0xE (SA000068U90) Samsung K4W2G1646Q-BC1A

0x4 (SA00006E840) Hynix H5TC4G63AFR-11C 0x9 (SA000076P20) Samsung K4W4G1646D-BC1A 0xD (SA000077K20) Micron MT41J256M16HA-093G:E
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For ESD request

USB3.0 Conn.

W=60mils

W=100mils

USB/B Conn.
(USB Port 1, Port2)

C279 close to U72 pin5
C280 close to U72 pin9
C283 close to U72 pin14
C284 close to U72 pin21

Port4 disable.

Port4 disable.

Port2,3 is removable.
Port2,3 is removable.

To BT
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20mil

ESD request

Board ID

Ra

Rb

Analog Board ID definition,
Please see page 3.

Latest design guide suggest change to
74LVC1G06.

Charger and BATT

To SOC

For ESD request

For 9022 +V18R, +EC_VCCLPC can be
changed to 1.8V if supports 1.8V I/F
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VIH=1.2~5.5V
3.3V@100k/0.1uF=3.538ms
3.3V@120k/0.1uF=4.272ms

VIH=1.2~5.5V
3.3V@82k/0.1uF=3.042ms
3.3V@47k/0.1uF=1.893ms

Rise Time:
3.3V@330pF = 889.68us
5.0V@330pF = 1348us

Rise Time:
1.8V@330pF = 485.28us
1.35V@330pF = 363.96us

0701 update

0701 update

0708:Change to SB00000PZ00 / need apply footprint

+1.0VALW TO +1.0VS

U11,U59 change to SA00006FD00, S IC APE8990GN3B DFN 14P DUAL LOAD SW

+3VS to +3VSDGPU_AON for GPU

100mil(1.5A)

GPU/3.3VEC/3.3V

SOC/1.8V

10mil
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160mil
+1.05VS to +1.05VSDGPU

DVT modify 11/20
+5VALW change to +3VLP
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---Battery_pin define---
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Protection for reverse input

**Design Notes**
#For 65 /90W system, 3S1P/3S2P battery
Maximum Charging current 3.5A
Maximum Battery discharge power 55W.
#Register Setting
1. 0X12 bit8 set 0 (default 1) to disable IFAULT HI if add ISN choke
#Circuit Design
1. ACOK,ILIM pull high voltage need base on 3/5V enable control
2. Use 10X10 choke and 3X3 H/L Side MOSFET 
    Charge current 3.5A
    Power loss  : 1.82W
    Power density : 0.81 (15X15)
3. If use 4S per cell 4.35V battery, need additional circuit     
for ACDET(PR218/PR220/PR222 change to 0.1%, parallel resistors 
with PR222 for ACDET setting)
4. PC223 0.22U can't be changed. (Wrong adapter concern)
5. For the design, need double confirm PQ202,PQ203,PQ204 rating
#Protect function
1. ACOVP : ACDET voltage > 3.14V
2. Charger timeout : No communication within 175s(default)
3. ACOC : 3.33 X Input current DAC setting(default)
4. CHGOCP : 3/4.5/6A based on current current setting
5. BATOVP : 103-106%
6. BATLOWV : 2.5V
7. TSHUT : 155C
8. IFAULT HI : 750mV (default)
9. IFAULT LOW : 150mV (default)

Rds(on) = 30mohm max
Vgs = 20V 
Vds = 30V
ID = 7A (Ta=70C)

7X7X3
Isat: 3.8A 

Need check the SOA for inrush 

VILIM = 20*ILIM*Rsr
ILIM = 3.3*100/(100+316)/20/0.01
        = 3.966 A 

Power loss: 0.32W for 3.5A
CSR rating: 1W 
VSRP-VSRN spec < 81.28mV

Rds(on) typ = 35mohm max
Vgs = 20V 
Vds = 30V
ID = 7.7A (Ta=70C)

Isat: 4A 
DCR: 27mohm

max Power loss 0.22W for 90W;0.12W for 65W system 
CSR rating: 1W 
VACP-VACN spec < 80.64mV

Vgs = 20V
Vds = 60V
Id = 250mA

Vin Dectector

          Min.     Typ      Max.
L-->H    17.16V  17.63V  18.12V
H-->L    16.76V  17.22V  17.70V

VF = 0.5V

VF = 0.37V

Rds(on) = 35mohm max
Vgs = 20V 
Vds = 30V
ID = 7.7A (Ta=70C)
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EN1 and EN2 dont't floating

3.3V LDO 150mA~300mA

EN1 and EN2 dont't floating

Vout is 4.998V~5.202V

TDC=6A

TDC=6A

Vout is 3.234V~3.366V

5V LDO 150mA~300mA

EC VDD0 is +3VL, PC13 UNPOP
EC VDD0 is +3VALW, PC13 POP
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0.675Volt +/- 5%
TDC 0.84A
Peak Current  1.2A

Mode  Level  +0.675VSP  VTTREF_1.35V
S5     L       off        off
S3     L       off        on
S0     H       on         on
 
Note: S3 - sleep ; S5 - power off 

MOSFET: 3x3 DFN
H/S Rds(on): 27mohm(Typ), 34mohm(Max)
Idsm: 7.5A@Ta=25C, 5.5A@Ta=70C

L/S Rds(on): 9.9mohm(Typ), 13mohm(Max)
Idsm: 13.5A@Ta=25C, 11A@Ta=70C

Choke: 7x7x3
Rdc=8.3mohm(Typ), 10mohm(Max)

Switching Frequency: 285kHz
Ipeak=10A
Iocp~13A
OVP: 110%~120%
VFB=0.75V, Vout=1.515V
MOSFET footprint: SIS412DN

ESR=15m ohm

Pin19 need pull separate from +1.35VP.
If you have +1.35V and +0.675V sequence question,
you can change from +1.35VP to +1.35VS.
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FB = 0.6V

The current limit is set to 8A, 12A or 16A when this pin
is pull low, floating or pull high

EN pin don't floating
If have pull down resistor at HW side, pls delete PR2

Pin 7 BYP is for CS.
Common NB can delete  +3VALW and PC614

Rup

Rdown

Vout=0.6V* (1+Rup/Rdown)
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VFB=0.6V
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Note:Iload(max)=3A
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Ultra Low Dropout 0.23V(typical) at 3A Output Current

Vout=0.8V* (1+Rup/Rdown)=1.507V

Rup

Rdown

Ultra Low Dropout 0.23V(typical) at 3A Output Current

Vout=0.8V* (1+Rup/Rdown)=1.81V
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Rdown
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Close CPU choke

OCP setting=21A

Height 8 mm
100u_SF000000I80
Height 6 mm
68u_SF000000W00

Close GFX choke
0.36uH DCR= 1.4+-5% m ohm, Idc~Isat= 16.8~24A 

0.36uH DCR= 1.4+-5% m ohm, Idc~Isat= 16.8~24A 

Close GFX L/S MOS

Close CPU L/S MOS

PR817 and PR826
27.4K ohm for 100 degree
61.9K ohm for 110 degree

Design Note
This circuit is for ULV 1+1 17W.
CPU: IccMax=33A,  TDC=16A(TDP NOM)
Loadline: -2.9 m V/A
Output Cap. follow Intel PDDG
330uF/9m*3, 22uF_0805*12, 2.2uF_0402*16
GFX(GT2): IccMax=33A,  TDC=21.5A
Loadline: -3.9 m V/A
Output Cap. follow Intel PDDG
330uF/9m*2, 22uF_0805*6, 10uF_0603*6 , 1uF_0402*11

OCP setting=18A

Layout Note
Reduce Acoustic Noise 
1. The AL bulk capacitor of B+ should be very 
close to CPU_CORE MOSFET.
2. Input ceramic caps must place on symmetry 
same location on top side and bottom side.

Layout Note
SVID routing
1. Alert# signal must be routed between 
the Clock and Date lines to reduce the cross 
talk between them. Signal order arrangement: 
mobile order is Clock-Alert-Date.
2. SVID spacing requirement is 18mils(0.475mm).
3. Maximum total microstrip routing length of 
each SVID signal must not exceed 6000mils(152.4mm).
4. The SVID bus must be ground reference, It cannot be 
referenced to input (Vbat or 12V) power plans as they can 
couple noise into the SVID bus as power states change.
5. Avoid routing under noisy circuit, e.g. switch node , 
Gate driver, B+, Vin, high speed signal.
6. When SVID signal changes Layer, GND return path 
may be changed also. We need add GND via for GND 
reference.

For VR_HOT#, already 
pull high at power side.

VDD source use +5VS and PGOOD source use +3VS
Please confirm power on and down sequence, 
make sure VGATE after CPU_CORE on.

Cn = L/((Rntcnet*Rsum)/(Rntcnet+Rsum))*DCR)
If Cn is correctly selected, when the load current has a 
square change, the output voltage also has a square response.

Rds=13.5mΩ(Typ)
    16.5mΩ(Max)

Rds=13.5mΩ(Typ)
    16.5mΩ(Max)

COMMON PART

COMMON PART

COMMON PART

COMMON PART

V
S

U
M

+

SVID_ALERT#

SVID_DATA

PHASEA_GFX

UGA_GFX

BOOTA_GFX

BOOT_CPU

PHASE1_CPU

LG1_CPU

UG1_CPU

VSUMG-

VSUM+

LGA_GFX

VSUMG+

NTC

UGA_GFX

UG1_CPU

LG1_CPU

BOOT_CPU

V
S

U
M

-

LGA_GFX

BOOTA_GFX

VS
U

M
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-

UGA_GFX-1

+CPU_B+

UG1_CPU-1

PHASE1_CPU

PHASEA_GFX

VS
U

M
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+

NTCG_1

VSUM-

+SOC_VCC

B+

+CPU_B+

+5VALW

+3VALWP

+1.0VS +3VALWP

+5VALW

+SOC_VNN

+CPU_B+

VGFX_VSNS10

VR_SVID_ALERT#8

VR_SVID_DATA8

VR_SVID_CLK8

VGATE 29

VCORE_GSNS10

VCORE_VSNS10

VR_HOT#29

VR_ON29
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PWR Rule 
需確認最新SPEC.
Modify 8/6.

3 X 330u/9m(47W)
2 X 330u/9m(37W)
24 pcs 22uF and reserve 4 pcs
2013/08/16

Back Side Cap
(10uF*1+4.7uF*2+2.2uF*2)

Package Edge Cap
(22uF*3)

Output Cap
(330uF*2+22uF*4)

+SOC_VNN =+VGFX_CORE+SOC_VCC =+CPU_CORE

Back Side Cap
(1uF*3)

Package Edge Cap
(22uF*3)

Output Cap
(330uF*3+22uF*4)

+SOC_VCC
+SOC_VNN

+SOC_VCC

+SOC_VNN
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PC924 1U_0402_6.3V6KPC924 1U_0402_6.3V6K1 2
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Switching Frequency: 290kHz
Imax=8A
OCP~10.5A
OVP: 120%~130%
VFB=0.704V, Vout=1.207V

+1.5V 11.5k 10k

Switching Frequency: 290kHz 
Imax=5.4A
Ipeak=6.5A
Iocp=7.8A
OVP: 120%-130%
VFB=0.704V, Vout=1.055V

+1.05V+1.2V

+1.2V

+1.05V

PR1007 PR1008 PR1003

7.15K

4.99k

10k 105K

93.1k

Vout

10k

+1.35V 9.31k 10k

TPS51212_V2.mdd for Dual layer

2013/10/28 update PL1002 change 
Common part 7*7*3  SH00000YV00

2013/10/28 update PC509 chang 
Common part SF000006S00 H4.5

0.9%     1.51V

Module model information

TPS51212_V1.mdd for Single layer

MOSFET: 3x3 DFN
H/S Rds(on): 27mohm(Typ), 34mohm(Max)
L/S Rds(on): 22mohm(Typ), 13.5mohm(Max)

Choke: 7x7x3
Rdc=15.5mohm +/-15%

Switching Frequency: 290kHz
Ipeak=10A
Delta I =2.16A
Iocp=12.14~16.67A
OVP: 120%~130%
VFB=0.704V, Vout=1.51V

2013/10/20 update
Setting OCP__PR1003-->102K

ESR=15m ohm

+1.5VSDGPUP_B+

BST_+1.5VSDGPUP

SW_+1.5VSDGPUP

UG_+1.5VSDGPUP
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EN_+1.5VSDGPUP

FB_+1.5VSDGPUP

RF_+1.5VSDGPUP

VGA_PWROK15,32,43

B+

+5VALW
+1.5VSDGPUP
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6mohm * 29mohm * 3

2phase 1H1L

6mohm * 26mohm * 2

Rton

Css

18.16W

Config CConfig B

N15V-GM

44.3A

29.2A

24.72W

PR1221=13K

PR1221=18.7K

54A

96.73C

T_maxT_typicalT_min

13K

2phase 1H1L2phase 1H1L

110C106.38C

103.1C100C

113.4C

N14P-GV

 
 
 

EDP-Continuous at Tj=102C

Istep max (Evaluation)

Rocset

EDP-Peak at Tj=102C

N14P-LPN14M-LPN14M-GSN14P-GV2 N14P-GE

25W

18W

Config B

18W

25W

18.9W

20W

13W

N/A

25W

Config B

23W

Rocset

Reserve Location

10.2K

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

10mohm * 310mohm * 310mohm * 310mohm * 3Or    OSCON    (390uF) 10mohm * 310mohm * 3 NULLNULL

8.96K

42A

15A

35A

25W

6mohm * 2

2phase 1H1L

27A

55A

32A

32W

9mohm * 3

2phase 1H1L

12.45K

66A

10.7K

54A

25A

45A

20A

35A

2phase 1H1L

8.96K

42A

8.96K

42A

14A

35A

12A

40A

2phase 1H1L

GM@

2phase 1H1L

9.83K

48A

38A

30W

25.6W

Config B

8.3K

72A

31.5A

60A

35.5W

Config B

6mohm * 3
(L=0.22uH)

2phase 1H2L

35A

75A

45A

40W

4.5mohm * 3
(L=0.15uH)

2phase 1H2L

9.39K

90A

OpenVReg Configurations

OCP Setting Current

N14P-GS N14P-GT

Boosted GPU Total at Tj=102C

Polymer Cap    (330uF)

Recommendation

Rated TDP Power at Tj=102C

Config BConfig BConfig B

VGA Chip

Config B

GT@

72A

0V to 0.8V1 phase with DEM
PSI Voltage settingOperation phase Number

2.4V to 5.5VActive phase with CCM
1.2V to 1.8V1 phase with CCM

PSI Pull high on HW side

+VGA_CORE
EDP-Continuous  31A
EDP-Peak  60A
OCP min 72A

1.15V
0.9V

Config D

7.5K
27K
20
12.5mV
1.028V

N15S-GT
5.6nf
1.74K
6.2K
0

N15V-GMN15V-GL

2013/12/13 update PL1202   PL1203 change to
Common part  SH000011H00

N15S-GT

60A

18W

25W

31A
L-side MOS:AON6554
Rds(on):
3.2mohm@Vgs=10V
3~3.8mohm@Vgs=4.5V
Id :85A@Ta=25 degC

H-side MOS:AON6552
Rds(on):
5.6mohm@Vgs=10V
6.7mohm@Vgs=4.5V
Id :20A@Ta=25 degC

PWM-VID Spec

Vmax
Vmin

Config CConfig B

Rrefadj
N of Voltage level
Voltage step

Vboot

C

Rref2=PR1209
  +PR1212

Rboot
Rref1

PR1212
PR1209

1.2V
0.65V0.6V
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1.15V
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20K
2096

30K20K
39K

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

3K2K

0
24K18K

1.8nf2.7nf
3K

1. VSNS Soft-Start time (Internal) is 0.7ms (PC1213 un-pop)
    Tss=(Css*Vrefin)/Iss+2.3ms
          =0.01U*0.9V/5uA+2.3ms=4.1ms     (PC1213 pop)

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

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

3. Thermal monitoring:
   (VGPU_VREF-VTSNS)/PR23=VTSNS/Rth

PWM-VID Spec and component Values

RrefadjRboot

Rref1

Rref2

Vmax=Vvref*Rref2/[(Rref1//Rrefadj)+Rboot+Rref2]
Vmin= Vvref*[Rref2/(Rref2+Rboot)]*[Rt/(Rref1+Rt)]
Rt=Rrefadj // (Rboot+Rref2)
Vboot=Vvref*Rref2/(Rref1+Rref2+Rboot)

24A

Vstep=(Vmax-Vmin)/Nmax
Vout=Vmin+N*Vstep

27A25A22A26A

Different VGA Chip (different EDP-Peak Current) need select different solutionCurrent Limit threshold setting
Rocset= (Ivalley * Rds(on) + 40 mV) / 10uA

PR1205
PR1204
PR1206

C

PC1209

Choke: 0.22uH (Size:7*7*4)
Rdc=0.97mohm +-5%
Heat Rating Current=34A 
Saturation Current=25A

C=3*330uF (9mohm)=990uF
Vripple=Iripple*ESR(min)=7.811A*3mohm=23.4mV
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  Under
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  Near
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  Near
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  Near
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Version change list (P.I.R. List) Page 1 of 2
 for PWR

Reason for change Rev. PG# Modify List Date PhaseFixed IssueItem

1

2

3
4
5
6

7

8

9

10

11

12

13

14

15

CPU tranistion 40 PR839 change to 280 ohm 4/9 DVT

16

17

18

43NV power sequence PR1222 VGA@->@VGA@

PR1238 0->15K_0402_1%

PC1210 pop 0.1U(SE00000G880)

4/9

4/9

4/9

DVT

DVT

DVT

For EMI test 42 PR1007 change to 9.31K 4/23 PVT

38 PR607 change to  R-Short 0402

PR601 change to  R-Short 0603

36 PR407 change to  R-Short 0603

unused part 4/23

4/23

4/23

PVT

PVT

PVT

For voltage adjust 38 PR606 change to  15.4K 5/6 PVT
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Page 1/1 for HW
Solution Description Rev.Page# Function

Version Change List ( P. I. R. List )
Item Issue DescriptionDate Request

Owner
1 HW 5/8 U63.5/U58.5/U53.5/U62.5/U64.5 

change power source from +1.8VS to +1.8VALW
P.6/8/28/32

0.2

2 HWP.8/15/29

C1056 C1057 C1059 change footprint from 22U_0805->0603

Fix S3/S5 have pluse at singal

Change R-short for cost down R236,R237 change to  R-Short 0805
R1044 change to  R-Short 0402
R1015 change to  R-Short 0402

Request from EMI add Bead at speaker R1094/R1095/R1096/R1097 
change from 0ohm to BEAD(SM01000CC00)

Change EC version to latest change EC U28 to SA000075S30(KB9022QD)
R506 change from 130K->160K_0402_1%(SD034160380)

Add for Debug ADD R973 0_0402_5%(@) at USB_HUB reset (connect to SYSON)
ADD R1176/R1173 0_0402_5% for DGPU_PWR_EN_SOC1.8V
ADD R1175/R1174 0_0402_5% for DGPU_HOLD_RST#_SOC1.8V
ADD JP2@ R1081@ R1082@(for debug)

Add PH resistor R1043 change from 0ohm->10K_0402_5%
unpop R2018(DGPU_HOLD_RST#_SOC1.8V) PH resistor

change cap to improve +1.0VS power rail

Update DA P/N DA  P/N change to DA60019D000

5/8

5/8

5/8

5/8

5/8

5/8

5/8

EMI3

4

5

6

7

8

P.31

P.29

P.9

P.15

P.11

P.4

HW

HW

HW

HW

HW

HW
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D D

C C

B B

A A

ACIN

+3VLP

EC_ON

+3VALW

+5VALW

+1.0VALW

+1.8VALW

ON/OFF

EC_RSMRST#

PBTN_OUT#

EC_SLP_S4#

EC_SLP_S3#

SYSON

+1.35V

DDR_PWROK

VR_ON

+SOC_VCC

+SOC_VNN

VGATE

SUSP#

+1.0VS

+1.05VS

+1.35VS

+1.5VS

Z5WE3_DVT Power Sequence AC mode
2013-08-08
BIOS:v0.05
EC:v0.05

+1.8VS

+3VS

+5VS

+0.675VS

PMC_CORE_PWROK

DDR_CORE_PWROK

PMC_PLTRST#

1.53ms

1.58ms

SPOK 7.28ms

8.23ms

95.38ms

101ms

101ms

102ms

102ms

222ms

0.6ms

1.71ms

21ms

2.49ms

2.50ms

0.28ms

263ms

31.28us

1.30ms

1.84ms

2.79ms

2.11ms

3.77ms

4.41ms

12.83ms

KBRST#

49.83ms

110ms

110ms

116ms
584ms

G3->S0 S0->S3 S3->S0

33.68ms

8.85ms

10.55ms

11.71ms

2.56ms

1.56ms

8ms

10.71ms

16.59ms

15.31ms

20.48ms

19.61ms

144ms

11.71ms

11.71ms

8.8ms

2.50ms

2.50ms

22.32ms

279us

42.56ms

31.12us

1.29ms

1.83ms

2.8ms

2.08ms

3.77ms

4.41ms
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EC_SLP_S3#

SYSON

+1.35V

DDR_PWROK

VR_ON

+SOC_VCC

+SOC_VNN

VGATE

SUSP#

+1.0VS

+1.05VS

+1.35VS

+1.5VS

+1.8VS

+3VS

+5VS

+0.675VS

PMC_CORE_PWROK

DDR_CORE_PWROK

PMC_PLTRST#

SPOK

KBRST#

36.20ms

204ms

3.29ms

3.29ms

9.81ms

11.5ms

5.57ms

2.18ms
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19.60ms
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