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Iris2/Tulip/VanGogh Block Diagram
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DCBATOUT

3D3V_AUX_S5

5V_AUX_S5

5V_S5

3D3V_S5

OUTPUTS

DCBATOUT

SYSTEM DC/DC

INPUTS

TPS51225RUKR-GP

CPU Core Power

OUTPUTS

VCC_CORE

INPUTS

ISL95813HRZ-GP

OUTPUTS

HPA02224RGRR-1-GP
CHARGER

BT+

INPUTS

DCBATOUT
AD+
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44Project code:

Iris-2 14 --> 4PD031010001

Iris-2 15 --> 4PD032010001

PCB P/N: 14216

Revision: X01
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DCBATOUT 1D35V_S3

TPS51716RUKR-GP
DDR3L SUS

INPUTS OUTPUTS
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1D05V_S0

CPU 1.05V

CPU 1D5V_S0

OUTPUTSINPUTS

TLV70215DBVR-GP
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DCBATOUT
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3D3V_S5

PCB LAYER
L1:Top
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L5:GND
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INPUTS OUTPUTS

1D35V_S3 1D35V_S0

Switches 36 83
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Digital MIC

Iris2 : 14"/15" LCD

PCIE x 4

DDI1DP/VGA Converter

REALTEK RTD2168-CGT

USB1(USB3.0)

USB3.0 x 1

Left side

34,35
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BT V4.0 combo

AC 3160
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HDD

ODD

Touch Panel
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RealTek RTL8106E

LAN 10/100

USB2.0 x 1

 RJ45
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PCIE x 1

PCIE x 1 NGFF WLAN

USB2.0 x 1
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CardReader
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73,74,75,76,77
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eDP

Camera
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Intel CPU
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USB3(USB2.0)
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USB2.0 x 1USB2(USB2.0)
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Realtek

SPI

Image sensor

Flash ROM
8MB

Touch PAD

LPC BUS

SPI

Int. 

KB
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LPC debug  port
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ThermalSMBUS

Fan Control
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NPCE285P B2 Version

     ANPEC
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I2C

PS2

26
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FAN

25
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1333/1600

SODIMM B

DDR3L 1333/1600MHz Channel B
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1GB, 2GB (Reserve 4GB)

VRAM(DDR3L) *8

78,79,80,81

Reserve RTL8111G for Giga

HDMI  V1.4a
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Reserve for Vostro

Reserve

Tulip : 14"/15"/17" LCD
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Main Func = CPU

Impedance control:50 ohm

Layout Note:

Layout Note:
Place close to DIMM

Design Guideline:

SM_RCOMP keep routing length less than 500 mils.

Layout Note:

Layout Note: Close to CPU

Remove TP401 for TP604 spacing.

For EMI Reserved
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THERMAL
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DDR3L ball type: Non-Interleaved Type

Main Func = CPU

HSW Broadwell

R3

R3

R3
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Layout Note:
1. Place close to CPU

2. VCC_SENSE/ VSS_SENSE 

    impedance=50 ohm
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Layout Note:
As close to CPU as possible

Layout Note:
Direct tie to CPU VccIn/Vss balls
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SPI_WP#<25>
SPI_HOLD#<25>

MCP_GPIO76 <20>
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CLK_PCIE_LAN_P4<30>

CLK_PCIE_LAN_REQ4#<15,30>

PEG_CLKREQ#<20,73>
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CLK_DP2VGA <55>
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RN1801

SRN10KJ-6-GP
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1 2

C1802
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C1802
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@

HSW_ULT_DDR3L

LPC
SMBUS

C-LINKSPI

7 OF 19CPU1G

HASWELL-6-GP-U

@

CL_RST#
AF4CL_DATA
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SMBDATA
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SPI_CLK
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AY12 LAD1

AW12 LAD0
AU14

RE16

2.2K_0402_5%

RE16
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*
Low = External VRs
High =  Internal VRsINTVRMEN

Integrated SUS 1V VRM Enable

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

Layout Note:

HDD

The internal pull-down is disabled after 
PLTRST# deasserts

HDA_SDOUT
Low = Default
High = Enable

Flash Descriptor Security Overide/

Intel ME Debug Mode

*

ODD

Layout: Place at the open door area.

(#514849)

PCH strap pin:

PCH strap pin:

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

Main Func = PCH

For EMI Reserved

X01_0808

PCH_INTVRMEN

HDA_SYNC

HDA_BITCLK

HDA_RST#

HDA_SYNC

PCH_JTAG_TDO

HDA_SDOUT
TP_HDA_DOCK_EN#

PCH_JTAG_TMS

PCH_JTAG_TDI
PCH_JTAG_TDO

PCH_JTAG_TDI

SM_INTRUDER#
PCH_INTVRMEN

HDA_BITCLK

HDA_SDOUT

HDA_RST#

PCH_JTAG_TCK

RTC_X1

PCH_JTAG_TCK

RTC_RST#

EC_SMI#

PCH_JTAG_TRST#

XDP_TCK_JTAGX

PCH_JTAG_TMS

SATA_RCOMP
SATA_LED#

RTC_X2

SATA_IREF

SRTC_RST#

RTC_X2
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HDA_SDIN0

XDP_TCK_JTAGX
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MCP_GPIO36
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MCP_GPIO36

RTC_RST#

HDA_CODEC_RST#

EC_SMI#
MCP_GPIO55

RTC_AUX_S5
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RTC_AUX_S5
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HDA_SDIN0<27>

ME_UNLOCK<24>

HDA_CODEC_BITCLK<27>

HDA_CODEC_SYNC<27>

HDA_CODEC_RST#<27>

HDA_CODEC_SDOUT<27>

EC_SMI# <24>

SATA3_PRX_HDDTX_N0 <56>
SATA3_PRX_HDDTX_P0 <56>
SATA3_PTX_HDDRX_N0 <56>
SATA3_PTX_HDDRX_P0 <56>

SATA_PRX_ODDTX_N1 <56>
SATA_PRX_ODDTX_P1 <56>
SATA_PTX_ODDRX_N1 <56>
SATA_PTX_ODDRX_P1 <56>

SATA_ODD_PRSNT# <56>

PROJECT_ID1 <15>

SATA_LED# <24,61>

MCP_GPIO55<15,20>

RTCRST_ON<24>
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Need double confirm, GPIO table set to GPI if that's needed PH or PL

The internal pull-down is disabled after PLTRST# deasserts

Top-Block Swap Override mode

SDIO_D0
 / GPIO66 

HDA_SPKR
Low = Enable (Default)
High = Disable

NO REBOOT

*

PCH strap pin:

The internal pull-down is disabled after 
PLTRST# deasserts

Need SW double confirm if that's needed Top-Block swap

*

Boot BIOS 
Destination

Low = SPI (Default)
High = LPC

Boot BIOS Strap Bit BBS

*

The internal pull-down is disabled after PLTRST# deasserts

GPIO15
Low = Disable Intel ME Crypto TLS (Default)
High = Enable Intel ME Crypto TLS

TLS Confidentiality

*

The internal pull-down is disabled after
 RSMRST# deasserts.

Layout Note:
1.Referenced "continuous" VSS plane only.

2.Avoid routing next to clock pins or noisy 

  signals.

3. Trace width: 12~15mil

4. Isolation Spacing: 12mil

5. Max length: 500mil

High = Enable "Top-Block swap"  mode
Low  = Disable "Top-Block swap" mode (Default)

BIOS strap pin:

UMA 0

BIOS strap pin:

DIS

BIOS UMA/DIS Strap pin BOARD_ID2

1

1G 0

2G

BIOS VRAM Size Strap pin VRAM_ID1

1

N15V-GM

BIOS UMA/DIS Strap pin

N16V-GM

BIOS strap pin:

0

BOARD_ID3

1

PCH strap pin:

PCH strap pin:

PCH strap pin:

Main Func = PCH

VRAM_ID2

4G

0

0

01

GPIO67GPIO68

INT_SERIRQ

EC_SWI#

MCP_GPIO26

CAMERA_PWR_EN

I2C0_SCL
I2C0_SDA

MCP_GPIO46

HDA_SPKR

LPSS_SDIO_D0_CMNHDR

MCP_GPIO15

WLAN_PLT_RST#
MCP_GPIO58
MCP_GPIO57

MCP_GPIO27

I2C1_SCL
I2C1_SDA

LPSS_GSPI0_MOSI_BBS0_R

H_RCIN#

HDA_SPKR

MCP_GPIO76

HDD_DEVSLP

MCP_GPIO28

LPSS_GSPI0_MOSI_BBS0_R

MCP_GPIO15

MCP_GPIO8

PCH_OPIRCOMP

RTC_DET#

EC_SCI#

LPSS_SDIO_D0_CMNHDR

MCP_GPIO14

MCP_GPIO44

BOARD_ID2

MCP_GPIO13
HSIOPC

MCP_GPIO12

PCH_THERMTRIP

MCP_GPIO57

MCP_GPIO8

EC_SWI#

MCP_GPIO58

MCP_GPIO28
MCP_GPIO14

MCP_GPIO13

MCP_GPIO44
MCP_GPIO56
MCP_GPIO26

M
C

P
_

R

MCP_GPIO27
BATLOW#

BLUETOOTH_EN

BOARD_ID3

BOARD_ID2

VRAM_ID1

BOARD_ID3

COLOR_ENGINE

GC6_FB_EN_MCP

GPU_EVENT_MCP#

HSIOPC

MCP_GPIO46 MCP_GPIO56
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eDP backlight Control from PCH

Layout Note:
Need very close to EC
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Power Switch Logic(PSL)

ALL_SYS_PWRGD assert, 
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Main Func = KBC
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Layout Note:
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Main Func = SPI Flash

Main Func = RTC
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72.25647.00A

QUAD/DUAL fast read DUAL fast readSource

O

O

O

O

Single SPI shared flash connection (SPI Quad I/O mode)

SPI Flash ROM(8M) for PCH

Refer to "NCPE985x/ NPCE995x board design reference guide" 
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Layout Note:
Both DXN and DXP routing 10 mil trace width and 10 mil spacing.

Layout Note:

Fan controller1

Need 10 mil trace width.

C2812 close U2801

Layout Note:

2.System Sensor, Put on palm rest 

Layout Note:
Signal Routing Guideline:
Trace width = 15mil

Main Func = Thermal Sensor

Close to Thermal sensor

Close to KBC

VD_IN1 for system thermal sensor
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Main Func = 1D05V

I/P cap: CHIP CAP C 10U 25V K0805 X5R/ 78.10622.51L
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Main Func = VDDQ

Design Current=8.65A

12.98A<OCP>15.57A

I/P cap: 10U 25V K0805 X5R/ 78.10622.51L

Inductor:CHIP CHOKE 1.5U PCMC063T-1R5MN 14~15mohm Isat =18Arms 68.1R510.10K

O/P cap:CHIP CAP C 22U 6.3V M0805 X5R / 78.22610.51L

H/S:SIS412 / 24mOhm/30mOhm@4.5Vgs / 84.00412.037
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Layout Note:
Trace width = 80mil
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R1 (PR8222)

Component 

   

value

For tuning VGA_CORE sequence.

R2 (PR8206)

Check

C

R1
R2

R4+R5

R3

I/P cap: 10U 25V K0805 X5R/ 78.10622.51L
Inductor:CHIP CHOKE 0.22UH PCMC104T-R22/ 1mohm/ Isat =60A rms /68.R2210.10C
O/P cap: CHIP CAP EL 330U 2.5V M6.3*4.4 Chemi-con/79.3371V.6CL
H/S: SIRA14DP-T1-GE3 / 6.8mohm/8.5mOhm@4.5Vgs/ 84.A14DP.037
L/S:SIRA06DP-T1-GE3 / 2.75mohm/3.5mOhm@4.5Vgs/ 84.SRA06.037

OCP setting (current limit ~ 60.3A)

Design Current=33.5A

56.65A <OCP< 66.7A

N15V_GM_S

Config D

OPS should be in DUMMY column.

R3 (PR8208)

PU8203, PU8205, PU8207 and PU8209 manually change to 84.SRA12.037

R4+R5 (PR8209)

N15V-GM-S

Config D

N15-S-GT-S

Config B

C (PC8223)

78.56222.2FL:OBS REASON: 50V is more popular, chage to 78.56224.2FL

Main Func = dGFX_CORE
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Shark Bay Platform Power Sequence

N14P-GT Power-Up/Down Sequence

8209A_EN/DEM_VGA(Discrete only)

DGPU_PWR_EN#(Discrete only)

PCH GPIO54 output

3D3V_VGA_S0(VDD33)

VGA_CORE(NVVDD)

3D3V_S0

tNV-FBVDDQ >0ms

For power-down, reversing the ramp-up sequence is recommended.

tNVVDD >0ms
RT8208 PGOOD

DGPU_PWROK(Discrete only)

1D5V_VGA_S0(FBVDDQ)

tPOWER-OFF <10ms

First rail to power down

Last rail to power down

VGA_CORE,1D05V_VGA_S0

1D5V_VGA_S0,3D3V_VGA_S0

tNV-PEX_VDD >0ms1D05V_VGA_S0(PEX_VDD)

GPIO80

S0_PWR_GOOD

SLP_S3# de-assert, delay 200ms;

S0_PWR_GOOD assert.

Page46

Page47

SWITCH

Page44

DDR_PG_CTL

VR_EN
H_VR_ENABLE

11

VCCST_PWRGD

+DC_IN

-3

DPWROK

PCH_PWROK

5

RUNPWROK

SLP_S3# de-assert, delay 20ms;

PCH_PWROK assert.

7

8

9

12

SYS_PWROK

4b

3

RUNPWROK

3a

PM_SLP_S4#

TPS51367

VIN
SW

Page48
PGOODEN

10
PM_SLP_S3#

DCBATOUT

1D35V_S3

Page51

TPS51312

VOUT
VIN

EN

3D3V_S5

1D5V_S0

PGOOD
RUNPWROK

4

4a

7

4b

H_VCCST_PWRGD

H_VCCST_PWRGD

VIDSOUT
H_CPU_SVIDDAT

EN1

S5_ENABLE

ACOK

5

SYS_PWROK be asserted after S0_PWR_GOOD

assertion and CPU core VR power good

assertion.

Page24

VR_READY

DCBATOUT

EN PGOOD
RUNPWROK

TPS51367

SW
VIN

4

4a

4b

1D05V_S0

PM_SLP_S3#

Page48

0D675V_S0

11

4

PCI_PLTRST#

IMVP_PWRGD

S0_PWR_GOOD

DCBATOUT

3D3V_AUX_S5

AC

SWITCH

Adapter in

Page42

Charger

BQ24715

AD+

Page44

DCBATOUT

Page44

VIN

(3.3V/5V)

TPS51225CRUKR

EN2

Page41

DC/DC

PCH_PWROK

APWROK

PWRBTN#

RSMRST#

VR_ON

H_CPU_SVIDDAT

DC

Battery

Page43

BT+

PLTRST#

RSMRST#_KBC

-1

PM_PWRBTN#

3D3V_S5

5V_S5

-7

Page24

GPIO20

GPIO43

PSL_IN2#  KBC

NPCE985

GPIO34

Page46

VCC_CORE

PGOOD

 Level

Shifter

Page7

Haswell ULT CPU
    with
Lynx Point PCH

SWITCH

S5_ENABLE
PSL_IN1#

3D3V_AUX_KBC

AC_IN

KBC_PWRBTN#

1

-2

-3

-5

-4
DDR_VTT_PG_CTRL

1D35V_S3

-6

2

PM_SLP_S3#

PM_SLP_S4#

TPS51206

GPIO8

GPIO01

4b SWITCH

Page36

3D3V_S0

SWITCH

Page36

5V_S0

TPS51622
H_VR_ENABLE

RUNPWROK

RUNPWROK

VDIO

6

CSD97374
VSW

PWR_VCC_PWM1

4b 5 6 7 8 9 10 11 121 2 3a 4 4a

Wistron SHARK BAY POWER UP SEQUENCE DIAGRAM

V5REF_Sus must be powered up before

VccSus3_3, or after VccSus3_3 within

0.7 V. Also, V5REF_Sus must power

down after VccSus3_3, or before

VccSus3_3 within 0.7 V.

>9ms

Sense the power button status

>100ms

3D3V_AUX_KBC

DCBATOUT

S5_ENABLE

KBC GPIO43 to PCH

(DC mode)

PSL_OUT#(GPIO71) keep low

PCH to KBC GPIO00
PCH_SUSCLK_KBC

t05

KBC GPIO34 control power on by 3V_5V_EN

KBC_PWRBTN#

t07

+RTC_VCC

RTC_RST#

t01

>10ms

5V_S5 & 3D3V_S5 need meet 0.7V difference

Ta+5VA_PCH_VCC5REFSUS

PM_RSMRST#(RSMRST#_RST)

Press Power button

3D3V_AUX_S5

Platform to KBC PSL_IN2

PM_PWRBTN#DC

3D3V_S5

5V_S5

Red Words: Controlled by EC GPIO

5V_S5 & 3D3V_S5 need meet 0.7V difference

PM_PWRBTN#

KBC GPIO20 to PCH

In case of a non-Deep S4/S5 Platform

 timing t42 should be added to t07 

which will make it 100mS minimum.

Enable by PM_SLP_S4#

KBC GPIO47 to LAN
>30us

PM_SLP_S4#

PM_SLP_S3#

PM_LAN_ENABLE

t10 PCH to KBC GPIO01

PCH to KBC GPIO44

1D8V_S0

3D3V_S0

1D5V_S0

5V_S0

DDR_VREF_S3(0.75V)

1D5V_S3

5V_S0 & 3D3V_S0 need meet 0.7V difference

+5VS_PCH_VCC5REF

V5REF must be powered up before

Vcc3_3, or after Vcc3_3 within 0.7

V. Also, V5REF must power down

after Vcc3_3, or before Vcc3_3

within 0.7 V.

0D85V_S0

D85V_PWRGD

0D85V_S0

CPU SVID BUS

VCC_CORE

VCC_GFXCORE

50us< <2000ust36

IMVP_PWRGD

t37

<5ms

DMI

<200us

PCH to all system

t39
PLT_RST#

PCH to CPU

<100mst25

UNCOREPWRGOOD(H_CPUPWRGD)

t18

1ms<

KBC GPIO77 to PCH
PWROK(S0_PWR_GOOD)

>0us PCH to CPU

t13
1D8V_S0

<650ms5ms<

This signal represents the Power

Good for all the non-CORE and

non-graphics power rails.

ALL_SYS_PWRGD=D85V_PWRGD >99mst14

t17

D85V_PWRGD

Tb

<650ms2ms<

1D05V_PCH

RUNPWROK

1D05_VTT_PWRGD

0D75V_S0

PCH_CLOCK_OUT

t19

VCCP_CPU

SetVID ACK

DRAMPWROK(VDDPWRGOOD)

SYS_PWROK

>1ms

>2mst20

>1ms+60ust21+t22

1D8V_S0  & 1D5V_S3 power ready

After Power Button
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Regulator LDO Switch

Power Shape

Charger

BQ24717

+PBATT

Adapter

Battery

TPS51125ARGER

5V_AUX_S5 5V_S53D3V_AUX_S5

AP2301M8G

+5V_USB1

3D3V_S5

3D3V_VGA_S0

DCBATOUT

0D675V_S01D35V_S3

TPS22966

1D5V_S0

TLV70215

1D5V_S0

AO3403

3D3V_LAN_S5

TPS22966

3D3V_S0

RT9724

LCDVDD

TLV70215

1D05V_VGA_S0

15V_S5

RT8237

1D05V_S0

 TPS51216RUKR AP3211

VGA_CORE

TPS22966

5V_S0

ODD_PWR_5V

1D35V_VGA_S0

TPS22966 SIRA06DP

SY6288

ISL95813

VCC_CORE

AP2182SG

USB30_VCCA

USB30_VCCB
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3 3

4 4

SML1DATA

SML1CLK
‧SML1_CLK

SML1_DATA

‧
SMBus address:12

SML0_DATA 

SML0_CLK 

3D3V_S5_PCH

GPIO73/SCL2/N2TCK

GPIO74/SDA2/N2TMS

‧
RTD2168

SRN2K2J-4-GP

PCH_SMBCLK

PCH_SMBDATA

SMBus Address:0xC0H/0x40H

VDDA33_DP

TMS

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

3D3V_S0

SRN4K7J-8-GP

GPIO47/SCL4A

GPIO53/SDA4A

PROCHOT_EC

LCD_TST_EN
H_PROCHOT#_EC

DY
0R2J-2-GP

0R2J-2-GP

LCD_TST

LCD_TST_EN ‧ ‧ ‧
‧ ‧‧

‧‧
‧‧‧‧

2N7002DW-1-GP

‧3D3V_S0

‧3D3V_S0

SRN2K2J-1-GP

5V_S0

TPAD

‧
SRN2K2J-1-GP

HDMI CONN
‧‧PCH_HDMI_DATA

PCH_HDMI_CLK DDC_CLK_HDMI

DDC_DATA_HDMI

SMBus Address:0x98/0x99

dGPU

I2CS_SCL

SMBus Address:0x9E/0x9F

I2CS_SDA

3D3V_VGA_S0‧ ‧3D3V_VGA_S0

SMBC_Therm_NV

SMBD_Therm_NV

Thermal

NCT7718W
SCL

SDL

THM_SML1_CLK

THM_SML1_DATA

‧
SRN2K2J-8-GP

SRN10KJ-5-GP

SRN4K7J-8-GP

TPDATA

TPCLK

TP_VDD‧‧‧ TouchPad Conn.
TPDATA

TPCLK

‧‧‧‧
PSCLK1

PSDAT1

PCH SMBus Block Diagram

PCH

SMBCLK

SMBDATA

KBC

CLK_SMB

3D3V_S0‧
SRN10KJ-5-GP

3D3V_S5_PCH‧‧SRN2K2J-1-GP

3D3V_S0

2N7002KDW-GP

‧ ‧‧
DAT_SMB

SML0DATA

SML0CLK

BAT_SCL

BAT_SDA
PCH_SMBCLK

PCH_SMBDATA

GPIO17/SCL1

GPIO22/SDA1

SMBus Address:0xA0/0xA1

SMBus Address:0x58/0x59

DIMM 1
SCL

SDA

3D3V_AUX_KBC‧
SCL

SDA

SMBus address:16

SMB_CLK

SMB_DATA

PCH_SMBCLK

PCH_SMBDATA 

PBAT_SMBCLK1

PBAT_SMBDAT1

KBC SMBus Block Diagram

Battery Conn.

DDPB_CTRLDATA

DDPB_CTRLCLK

NPCE285P

100R2J-2-GP

BQ24770RUYR
SCL

SDA

TPDATA_C

TPCLK_C

3D3V_S0

2N7002KDW-GP

‧
(Tulip Only)

SMBus Address:0x82/0x83

Q1801

DIMM 2
SCL

SDA

PCH_SMBCLK

PCH_SMBDATA

SMBus Address:

‧‧ Q2601

Q7601

2N7002KDW-GP

RN6201

100R2J-2-GP

100R2J-2-GP

100R2J-2-GP
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