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X3

VDDSPD
284

VREFCA
146

C64 0.1u16X4

R50
24.9R1%4

R771
2K1%4

C25 0.1u16X4

C240 10u6.3X6

C32
0.022u10X4

C133 X_10u6.3X6

C152 0.1u16X4

C741
0.1u16X4

C143 X_0.1u16X4

C170 X_10u6.3X6

R40
24.9R1%4

C35 2.2u6.3X4

C126 0.1u16X4 C130 0.1u16X4

C120 0.1u16X4 C128 X_0.1u16X4

C236 X_10u6.3X6C150 10u6.3X6

C36 2.2u6.3X4

C348 0.1u16X4

C743
0.1u16X4

C40
0.1u16X4

R43 2R1%4

C245 X_10u6.3X6

C740
0.1u16X4

C109 X_0.1u16X4

C48 0.1u16X4

R32
2K1%4

C381 0.1u16X4

R38
2K1%4

C167 X_0.1u16X4

DIMMB1B

DDRIV-288P_BLACK

VSS-0
283VSS-1
281VSS-2
279VSS-3
276VSS-4
274VSS-5
272VSS-6
270VSS-7
268VSS-8
265VSS-9
263VSS-10
261VSS-11
259VSS-12
257VSS-13
254VSS-14
252VSS-15
250VSS-16
248VSS-17
246VSS-18
243VSS-19
241VSS-20
239VSS-21
202VSS-22
200VSS-23
198VSS-24
195VSS-25
193VSS-26
191VSS-27
189VSS-28
187VSS-29
184VSS-30
182VSS-31
180VSS-32
178VSS-33
176VSS-34
173VSS-35
171VSS-36
169VSS-37
167VSS-38
165VSS-39
162VSS-40
160VSS-41
158VSS-42
156VSS-43
154VSS-44
151VSS-45
149VSS-46
147

VSS-47
138 VSS-48
136 VSS-49
134 VSS-50
131 VSS-51
129 VSS-52
127 VSS-53
125 VSS-54
123 VSS-55
120 VSS-56
118 VSS-57
116 VSS-58
114 VSS-59
112 VSS-60
109 VSS-61
107 VSS-62
105 VSS-63
103 VSS-64
101 VSS-65
98 VSS-66
96 VSS-67
94 VSS-68
57

VSS-74
44 VSS-75
42 VSS-76
39 VSS-77
37 VSS-78
35 VSS-79
33 VSS-80
31 VSS-81
28 VSS-82
26 VSS-83
24 VSS-84
22 VSS-85
20 VSS-86
17 VSS-87
15 VSS-88
13 VSS-89
11 VSS-90
9 VSS-91
6 VSS-92
4 VSS-93
2

VSS-69
55 VSS-70
53 VSS-71
50 VSS-72
48 VSS-73
46

R772
2K1%4

DIMMB2B

DDRIV-288P_BLACK

VSS-0
283VSS-1
281VSS-2
279VSS-3
276VSS-4
274VSS-5
272VSS-6
270VSS-7
268VSS-8
265VSS-9
263VSS-10
261VSS-11
259VSS-12
257VSS-13
254VSS-14
252VSS-15
250VSS-16
248VSS-17
246VSS-18
243VSS-19
241VSS-20
239VSS-21
202VSS-22
200VSS-23
198VSS-24
195VSS-25
193VSS-26
191VSS-27
189VSS-28
187VSS-29
184VSS-30
182VSS-31
180VSS-32
178VSS-33
176VSS-34
173VSS-35
171VSS-36
169VSS-37
167VSS-38
165VSS-39
162VSS-40
160VSS-41
158VSS-42
156VSS-43
154VSS-44
151VSS-45
149VSS-46
147

VSS-47
138 VSS-48
136 VSS-49
134 VSS-50
131 VSS-51
129 VSS-52
127 VSS-53
125 VSS-54
123 VSS-55
120 VSS-56
118 VSS-57
116 VSS-58
114 VSS-59
112 VSS-60
109 VSS-61
107 VSS-62
105 VSS-63
103 VSS-64
101 VSS-65
98 VSS-66
96 VSS-67
94 VSS-68
57

VSS-74
44 VSS-75
42 VSS-76
39 VSS-77
37 VSS-78
35 VSS-79
33 VSS-80
31 VSS-81
28 VSS-82
26 VSS-83
24 VSS-84
22 VSS-85
20 VSS-86
17 VSS-87
15 VSS-88
13 VSS-89
11 VSS-90
9 VSS-91
6 VSS-92
4 VSS-93
2

VSS-69
55 VSS-70
53 VSS-71
50 VSS-72
48 VSS-73
46

C349 0.1u16X4
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D D
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B B

A A

Chassis Intrusion

RTC

ID

Place R Within 1.5" Of PCH

CFL CRB

For eSPI

0313: Change to 16V

for S0ix

Reserved
for SLP_S0#

need confirm R stuff 

change to
1P8_VSB 0705

need confirm pull up power

LPC:0R
eSPI:15R

need confirm if need pull down

PWRBTN#
DEEP MODE: Pull up 3VSB
DSW MODE:Pull up 3VDSW

update 20190813

need confirm

update 20191008

need resverd pull high SLP_S3# and SLP_S4# for ESIO

change R848 ,R842 to 3.9K 20191221

INTRUDER#

SMLINK0_CLK
SMLINK0_DATA

ME_DIS#
BATLOW#

XDP_TCK

XDP_TDO
XDP_TDI

XDP_TMS

SMBCLK_VSB_PCH

PCH_PECI

LANPHY_WAKE#_R
PCH_WAKE#_R

SMLINK1_DATA
SMLINK1_CLK

PCH_SPI_IO2
PCH_SPI_IO3

LAN_DISABLE#

IO_PME_N

SUSACK#

SRTCRST#

LFRAME_CS0_N_R

SMBCLK_VSB_PCH

LPC_ESPI_SEL

SMLINK0_CLK
SMLINK0_DATA

PCH_SML1ALERT#

SMLINK1_CLK
SMLINK1_DATA

PCH_SPI_MOSI

PCH_SPI_CS0#

PCH_SPI_MISO
PCH_SPI_CLK

FP_RST#

SMBCLK_VSB_PCH

PCH_PWROK

KBRST#_R

SMBCLK_VCC
SMBDATA_VCC

GPP_H12

GPP_H18

GPP_H16

GPP_H17

GPP_H17
GPP_H16

GPP_H18

ESPI_RST#

ME_TLS_ON

CLKRUN#

SMBCLK_VSB_R
SMBDATA_VSB_R

GPP_H16

GPP_H17
GPP_H18

DRAM_RESET#
FP_RST#
CPURST#

CPU_PREQ

XDP_TRST

NO_REBOOT

SLP_S4#_R

IO_PME_N

PLTRST#_R

SUSWARN#

PCH_SUSCLK

PCH_WAKE#_R
LANPHY_WAKE#_R

SLP_S3#_R

CPU_PWRGD_R

SLP_S5#

LAN_DISABLE#

SUSACK#

DPWROK
PCH_PWROK
CHIP_PWGD

PCH_XDP_PRDY

SLP_A#

BATLOW#

INTRUDER#

PCH_TRIGOUT

PCH_JTAG_TCK

CPU_OUTPUT_TRIGGER

PCH_PECI
PCH_THERMTRIP_R

ITP_PMODE

SYNC_R

RTCRST#
SRTCRST#
RSMRST#

SLP_SUS#

PWRBTN#

ME_DIS#

SLP_LAN#

GPP_H15

LPC_ESPI_IO0
LPC_ESPI_IO1
LPC_ESPI_IO2
LPC_ESPI_IO3

LPC_ESPI_IO0_R
LPC_ESPI_IO1_R
LPC_ESPI_IO2_R
LPC_ESPI_IO3_R

LFRAME_CS0_N

LFRAME_CS0_N

PIRQA#

KBRST#_R
SERIRQ

SLP_S4#
SLP_S3#

BOOT_BIOS_SEL

SERIRQ_R SERIRQ

PIRQA#

PCH_JTAG_TCK

PIRQA#
SERIRQ
LFRAME_CS0_N

LPC_ESPI_IO0_R
LPC_ESPI_IO1_R
LPC_ESPI_IO2_R
LPC_ESPI_IO3_R

SMBDATA_VSB_PCH

SMBDATA_VSB_PCH

SMBDATA_VSB_PCH

SLP_S3#_R

SLP_S4#_R

SLP_LAN#

PCH_SPI_CLK

PLTRST#

SLP_S0#

SLP_S0#

KBRST#_R

PCH_SPI_CS2#

SLP_WLAN#

SLP_WLAN#

SLP_A#

SLP_S5#

ESPI_RST#

PCH_SUSCLK

RSMRST#

GPP_H19

GPP_H19

CHIP_PWGD

PWRBTN#

PWRBTN#

LFRAME_CS0_N

CPU_PM_DOWN

VCCSTG

3VSB

3VDSW

VBAT_PCH

VBAT_PCH

VCC3

3VSB

VBAT_PCH

+12V

3VSB

VCC3

3VSB

VCC3

3VSB

3VSB

VCCPGPPA

VCCPGPPA

VCCPGPPA

3VSB

RTCRST# 25,26,35,46

PCH_SPI_CS0#47

PCH_SPI_CLK47

GPP_H1218

LDRQ#_RST_N26

CPU_PM_DOWN 3
PCH_THERMTRIP 3

DRAM_RESET# 8
FP_RST# 25,60

PLTRST# 26

DPWROK 47,59
PCH_PWROK 59
CHIP_PWGD 25,26,47,62

SPKR 18,60

CPURST# 3

LAN_DISABLE# 34

CPU_PWRGD 3

CPU_PRDY 3

NO_REBOOT 18

SLP_S3# 26,53,54,55,57,59,60
SLP_S4# 26,38,46,55,56,57,60

CPU_OUTPUT_TRIGGER 3

SLP_SUS# 26

PWRBTN# 26GPP_H1518,60

LFRAME_CS0_N_R26

GPD7 18

BOOT_BIOS_SEL 18

SMBCLK_VSB_R19,20,21
SMBDATA_VSB_R19,20,21

CPUFAN1_MODE28
CPUFAN2_MODE28
SYSFAN1_MODE29
SYSFAN2_MODE29

BIOS_SEL_PCIESATA123
BIOS_DIS_SW123

PCH_GP22_DDRAM64
PCH_GP21_DCPU64

PCH_GP23_DVGA64

PCH_GP20_DEVICE64

RSMRST# 59

CPU_PM_SYNC 3

CPU_PECI 3,26

LPC_ESPI_IO0_R26
LPC_ESPI_IO1_R26
LPC_ESPI_IO2_R26
LPC_ESPI_IO3_R26

KBRST#26

IO_PME_N 26

SMLINK1_CLK26
SMLINK1_DATA26

LPC_ESPI_SEL18

PCH_SML1ALERT#18

SMBCLK_VCC 8

SMBDATA_VCC 8

ME_TLS_ON18

PCH_SPI_MISO47
PCH_SPI_MOSI18,47
PCH_SPI_IO218,47
PCH_SPI_IO318,47

XDP_TMS 3
XDP_TDI 3
XDP_TDO 3
XDP_TCK 3

XDP_TRST 3

CPU_INPUT_TRIGGER 3
CPU_PREQ 3

SLP_S0# 26

LANPHY_WAKE# 34,59
PCH_WAKE# 34,59

CLKRUN# 26

PCH_SPI_CS2#47

SLP_S5# 60

PCH_SUSCLK 3

GPP_H1949

SMBCLK_VSB 27,49

SMBDATA_VSB 27,49

SIO_MSCL0_VSB 26

SIO_MSDA0_VSB 26

SERIRQ_R26

ME_DIS# 18

SMBDATA_VSB_PCH 25,43,44,61

SMBCLK_VSB_PCH 25,43,44,61
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LPC
eSPI

SMB

SPI JTAG

Power
Management

STRAP

PCH1A

Intel Z490

GPP_A11/PME#/SD_VDD2_PWR_EN#
BE36

SPI0_MOSI
AU41 SPI0_MISO
BA45

SPI0_CS0#
AY47

SPI0_CLK
AW47

SPI0_CS1#
AW48

SPI0_IO2
AY48

SPI0_IO3
BA46

SPI0_CS2#
AT40

GPP_D1/SPI1_CLK/SBK1/BK1
BE19 GPP_D0/SPI1_CS#/SBK0/BK0
BF19

GPP_D3/SPI1_MOSI/SBK3/BK3
BF18 GPP_D2/SPI1_MISO/SBK2/BK2
BE18

GPP_D22/SPI1_IO3
BC17 GPP_D21/SPI1_IO2
BD17

GPP_B13/PLTRST#
AV29

INTRUDER#
BB44

CL_CLK
AR2

CL_DATA
AT5

CL_RST#
AU4

THRMTRIP#
AD3PECI
AF2

PM_SYNC
AF3

PLTRST_CPU#
AG5

PM_DOWN
AE2

RTCRST#
BE47

DSW_PWROK
AW41

GPP_A12/BM_BUSY#/ISH_GP6/SX_EXIT_HOLDOFF#
BF36

GPD11/LANPHYPC
BF41

DRAM_RESET#
BB46

SYS_PWROK
AU3

WAKE#
BB47

GPD6/SLP_A#
BE40

SLP_LAN#
BF40

GPP_B12/SLP_S0#
BC28

GPD4/SLP_S3#
BF42

GPD5/SLP_S4#
BE42

GPD10/SLP_S5#
BC42

GPD8/SUSCLK
BE45GPP_A15/SUSACK#
BE35GPP_A13/SUSWARN#/SUSPWRDNACK
BC37

GPD2/LAN_WAKE#
BG44

GPD1/ACPRESENT
BG42

SLP_SUS#
BD39

GPD3/PWRBTN#
BE46

SYS_RESET#
AU2

GPP_B14/SPKR
AW29

CPUPWRGD
AE3

ITP_PMODE
AL3PCH_JTAGX
AH4

PCH_JTAG_TMS
AJ4

PCH_JTAG_TDO
AH3PCH_JTAG_TDI
AH2

PCH_JTAG_TCK
AJ3

GPP_C19/I2C1_SCL
BE21 GPP_C18/I2C1_SDA
BF21 GPP_C17/I2C0_SCL
BC22 GPP_C16/I2C0_SDA
BF23

GPP_H20/ISH_I2C0_SCL
AG45 GPP_H19/ISH_I2C0_SDA
AH46

GPP_H22/ISH_I2C1_SCL
AH47 GPP_H21/ISH_I2C1_SDA
AH48

PREQ#
AL2

PRDY#
AM5
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AM4

TRIGGER_OUT
AK3TRIGGER_IN
AK2

GPP_A1/LAD0/ESPI_IO0
BB39

GPP_A2/LAD1/ESPI_IO1
AW37

GPP_A3/LAD2/ESPI_IO2
AV37

GPP_A4/LAD3/ESPI_IO3
BA38

GPP_A5/LFRAME#/ESPI_CS0#
BE38

GPP_A6/SERIRQ/ESPI_CS1#
AW35

GPP_A7/PIRQA#/ESPI_ALERT0#
BA36

GPP_A0/RCIN#/ESPI_ALERT1#
BE39

GPP_A14/SUS_STAT#/ESPI_RESET#
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GPP_C2/SMBALERT#
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BE26
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BF26
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BE24
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BF27
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BE27

GPP_H18/SML4ALERT#
AE44 GPP_H17/SML4DATA
AJ46 GPP_H16/SML4CLK
AE43 GPP_H15/SML3ALERT#
AC47 GPP_H14/SML3DATA
AD48 GPP_H13/SML3CLK
AF47 GPP_H12/SML2ALERT#
AB47 GPP_H11/SML2DATA
AD47 GPP_H10/SML2CLK
AE48

GPD9/SLP_WLAN#
BD42

RSMRST#
BA47

PCH_PWROK
AY42

SRTCRST#
BD46

GPD0/BATLOW#
BF44

GPP_B18/GSPI0_MOSI
BE30

GPP_B22/GSPI1_MOSI
BA26

GPD7
BE41

GPP_A8/CLKRUN#
AV32

GPP_H23/TIME_SYNC0
AJ47 R544 X_10K/4

R581 X_0R/4

C828 X_10p50N4

D

S

G
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2N7002
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R583 10K/4
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R524 X_0R/4

R584 10K/4

R501 10K/4

R332 0R/4

R591 X_0R/4
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XCLK_BIASREF < 1000 mil

< 1 inch 

Close to PCH

PCH_CLK

PCH_AUDIO

PDG

To PCI_E1 x16 Slot

To PCI_E2 x1 Slot 

To PCI_E3 x4 Slot

To PCI_E1 x16 Slot
To PCI_E2 x1 Slot 

To M.2_2

To M.2_2 Slot 

To PCI_E6 x1 Slot 

To PCI_E6 x1 Slot 

 CNVI

To LAN-i211 Chip

To LAN-RTL8125B Chip

To LAN-i211 Chip

To M.2_1 Slot

To M.2_1

To PCI_E4 x1 Slot

To PCI_E5 x1 Slot 

To PCI_E4 x1 Slot 
To PCI_E5 x1 Slot 

To LAN-RTL8125B Chip

To PCI_E3 x4 Slot 

add R to GND 20190729

change to 39R 0820

Y2 change to SMD 20191015

Main:D04-0305500-SC6
AVL:D04-0305500-T16

XTAL_24M_PCH_OUT

XTAL_24M_PCH_IN

XCLK_BIASREF

CLKREQ#6

24M_OUT

CLK_PCH_LPC0

XTAL_24M_PCH_IN

XTAL_24M_PCH_OUT

RTCX1

RTCX2
RTCX1

RTCX2

PCH_CPU_AUD_SCLK_R

AZ_SYNC_R

AZ_SDOUT_R

AZ_SDIN0

AZ_BITCLK_R

AZ_RST#_R

PCH_CPU_AUD_SDO_R

AZ_BITCLK

24M_IN

PCH_IDT_BCLK_DP
PCH_IDT_BCLK_DN

PCH_CPU_NSSC_CLK_DP
PCH_CPU_NSSC_CLK_DN

PCH_IDT_PCIE_DN
PCH_IDT_PCIE_DP

HDMI_DDPB_CTRLCLK
HDMI_DDPB_CTRLDATA

HDMI_DDPB_CTRLCLK
HDMI_DDPB_CTRLDATA

HDMI_DDPB_HPD

DSP_DDPD_CTRLDATA
DSP_DDPD_CTRLCLK

EDP_HPD_R

DDPE_HPD

CLK_PCH_PE1_DP
CLK_PCH_PE1_DN

CNV_REFCLK0_38P4M

CLK_PE2_DP
CLK_PE2_DN

CLK_M2_2_DN
CLK_M2_2_DP

CLKREQ#7

CLKREQ#4

AZ_RST#_R

AZ_BITCLK_R

DSP_DDPD_HPD

DSP_DDPD_CTRLCLK
DSP_DDPD_CTRLDATA

DDPC_HPD

CLKREQ#11
CLKREQ#12

CLK_LAN1_DP
CLK_LAN1_DN

CLKREQ#1

CLK_PCH_M2_1_DN
CLK_PCH_M2_1_DP

CLKREQ#3

CLKREQ#6

CLK_PE4_DP
CLK_PE4_DN
CLK_PE5_DP
CLK_PE5_DN

CLKREQ#11
CLKREQ#12
CLKREQ#13

CLK_PE3_DP
CLK_PE3_DN

CLKREQ#7

CLKREQ#13

CLKREQ#1
CLKREQ#3

CLKREQ#13
CLKREQ#12
CLKREQ#11
CLKREQ#7

CLKREQ#1
CLKREQ#3
CLKREQ#4 CLKREQ#4
CLKREQ#6

VCC3

VCC3

CLK_SIO_PCI26

AZ_SDOUT_R18

AZ_SYNC32

AZ_SDOUT32

AZ_BITCLK32

AZ_SDIN032

PCH_CPU_AUD_SDI3

PCH_IDT_BCLK_DP 25
PCH_IDT_BCLK_DN 25

PCH_CPU_NSSC_CLK_DP 3
PCH_CPU_NSSC_CLK_DN 3

PCH_IDT_PCIE_DP 25
PCH_IDT_PCIE_DN 25

HDMI_DDPB_HPD 36

CLK_PCH_PE1_DN 25
CLK_PCH_PE1_DP 25

AZ_RST#32

PCH_CPU_AUD_SDO3

PCH_CPU_AUD_SCLK3

HDMI_DDPB_CTRLCLK 36
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External_LDO

Close AN32

CLOSE TO B1/B2/B3/C1/C2

CLOSE TO D1/E1

CLOSE TO C49/D49/E49

CLOSE TO P2/P3

Close AN24

CLOSE TO BC49/BD49 CLOSE TO AN44

CLOSE TO AG19/AG20/AN15/AR15/BB11
CLOSE TO AJ22/AJ23/BG5

CLOSE TO BB14

CLOSE TO BE48/BE49

CLOSE TO AW9/V23/AY8/BB7/AT44CLOSE TO R481

LDO output

External LDO

change to 1P8_VSB 0705

0.03A

0.084A

0.061A

0.183A

0.183+0.03+0.061+0.084=0.358A

0.383A

0.6mA

0.113A

0.008A

0.344A

0.175A

0.263A

0.145A

0.383+0.008+0.344+0.175+0.263+0.145=1.318A

1.318+0.358=1.676A

0.041A

0.009A

0.169A
0.219A

0.005A

0.145A

0.421A

0.106A

VCCPRIM_1P05
BASE:7.169A
DMI:1.116A
PCIE GEN3:0.178A*15=2.67A
PCIE GEN2:0.152A*1=0.152A
USB3.2 GEN2:0.221A*2=0.422A
USB3.2 GEN1:0.155A*7=1.085A
SATA:0.167A*6=1.002A

Total:13.616A
13.616+0.106+0.421+0.145+0.005+0.219=14.512A
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0 : LPC (Default)
1 : eSPI

TOP Swap

Internal Pull-down is disabled after PCH_PWROK is high.

No Reboot

TLS  confidentiality

LPC eSPI Mode

0 : DISABLE
1 : ENABLE (Default)

0 : DISABLE (Default)
1 : ENABLE

This Signal has a Weak Internal Pull-down.
An External Pull-up is Required On this Strap Since 38.4
MHz XTAL is Not Supported On the PCH.
0 = 38.4 XTAL Frequency Selected. (Default)
1 = 24MHz XTAL Frequency Selected.

A Weak External Pull-up is Required.
0 = Integrated CNVi Enable.
1 = Integrated CNVi Disable.

SELECT THE SPI BIOS FLASH INTERFACE OPERATING VOLTAGE
0 = VCCPSPI IS CONNECTED TO 3.3V RAIL - DEFAULT
1 = VCCPSPI IS CONNECTED TO 1.8V RAIL
PCH HAS INTERNAL 20K PD

Boot BIOS

0 : SPI (Default)
1 : LPC

Reserved

ODT Disable

DCI Enable

Reserved

Reserved

Flash Descriptor
Security Override

0 : ENABLE
1 : DISABLE

ESPI FLASH SHARING MODE

0 : MASTER ATTACHED FLASH SHARING
1 : SLAVE ATTACHED FLASH SHARING

XTAL FREQUENCY SELECTION

Modem Reference
Clock Source Select

1.8V VCCPSPI

Reserved

XTAL INPUT MODE
0 = XTAL INPUT IS SINGLE-ENDED
1 = XTAL INPUT IS DIFFERENTIAL
PCH HAS INTERNAL 20K PD

Check Level

0306: Add Pull-down For Weak Internal Pull-down.

0306: Add Pull-down For Weak Internal Pull-down.

Note: When a RF Companion Chip is Connected to The
PCH CNVi Interface, The Device Internal Pull Down
Resistor will Pull the Strap Load to Enable
CNVi Interface.

0709:Follow 300 Series Update 

0709:Follow 300 Series Update 

0 : DISABLE (Default)
1 : ENABLE

Internal Pull-down is disabled after PCH_PWROK is high.

Internal Pull-down is disabled after RSMRST# de-assert.

Internal Pull-down is disabled after PCH_PWROK is high.

Internal Pull-down is disabled after RSMRST# de-assert.

Internal Pull-down is disabled after RSMRST# de-assert.

0 : JTAG ODT is disable if low
1 : 

0 : DISABLE Intel DCI-OOB(Default)
1 : ENABLE intel DCI-OOB

Internal Pull-down is disabled after RSMRST# de-assert.

Internal Pull-down is disabled after RSMRST# de-assert.

need check level

0 : Enable security measures defined in the Flash Descriptor. 
   (Default)
1 : DISABLE:Flash Descritior Decurity(Override).

Internal Pull-down is disabled after PCH_PWROK is high.

stuff 100K if pull up to 3.3V
stuff 75K if pull up to 1.8V

stuff 100K if pull up to 3.3V
stuff 75K if pull up to 1.8V

stuff 100K if pull up to 3.3V
stuff 75K if pull up to 1.8V

AZ_SDOUT_R

3VSB

VCC3

VCC3

3VSB

3VSB

PCH_1P8_VSB

PCH_1P8_VSB

PCH_1P8_VSB

3VSB

VSB_SPI

3VSB

VSB_SPI

VSB_SPI

3VSB
+12VATX_5VSB

3VSB

3VDSW

LPC_ESPI_SEL 12

SPKR 12,60

ME_TLS_ON 12

NO_REBOOT 12
PCH_SML1ALERT# 12

CNV_BRI_DT 15

CNV_RGI_DT 15

GPP_J_9_CNV_MFUART2_TXD 15

BOOT_BIOS_SEL 12

PCH_SPI_MOSI 12,47

GPP_H15 12,60

PCH_SPI_IO2 12,47

PCH_SPI_IO3 12,47

AZ_SDOUT_R 13
ME_DIS#12

GPP_H12 12

GPD7 12
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R838 X_4.7K/4
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Q74
2N7002D
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G1
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D2

R577 X_4.7K/4

R575 X_4.7K/4

R510
47K/4
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R496 4.7K/4

R470 X_1K/4

R538
1K/4
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3VSB- 375mA

12V - 5.5A

VCC3 - 3A

SMBus ESD

PCI_Express X16 Slot

add 20190814 for +12V noise

Main:D0G-05A0529-A68
AVL:D0G-45B0510-I14

change 20191220

EXP_A_TXP_2_C

EXP_A_TXN_3_C

EXP_A_TXP_1_C

EXP_A_TXN_2_C

EXP_A_TXP_3_C

EXP_A_TXN_1_C

EXP_A_TXN_4_C

EXP_A_TXP_6_C
EXP_A_TXN_6_C

EXP_A_TXP_7_C
EXP_A_TXN_7_C

EXP_A_TXP_5_C
EXP_A_TXN_5_C

EXP_A_TXP_4_C

EXP_A_TXN_0_C
EXP_A_TXP_0_C

EXP_A_TXN_8_C
EXP_A_TXP_8_C

EXP_A_TXN_9_C
EXP_A_TXP_9_C

EXP_A_TXN_10_C
EXP_A_TXP_10_C

EXP_A_TXN_11_C
EXP_A_TXP_11_C

EXP_A_TXN_12_C
EXP_A_TXP_12_C

EXP_A_TXN_13_C
EXP_A_TXP_13_C

EXP_A_TXN_14_C
EXP_A_TXP_14_C

EXP_A_TXN_15_C
EXP_A_TXP_15_C

CLKREQ#6

PLTRST_BU1#_PCIE1

+12V

VCC3

3VSB

VCC3

+12V

3VSB3VSB

VCC3

+12V

SLOT_WAKE#20,21,23,24,59,60

SMBCLK_VSB_R12,19,20,21
SMBDATA_VSB_R12,19,20,21

EXP_A_TXN_05
EXP_A_TXP_05

EXP_A_TXP_15

EXP_A_TXN_25
EXP_A_TXP_25

EXP_A_TXN_15

EXP_A_TXP_35
EXP_A_TXN_35

EXP_A_TXP_45
EXP_A_TXN_45

EXP_A_TXN_65

EXP_A_TXP_75
EXP_A_TXN_75

EXP_A_TXP_65

EXP_A_TXN_55
EXP_A_TXP_55

SMBCLK_VSB_R 12,19,20,21

SMBDATA_VSB_R 12,19,20,21

EXP_A_TXP_85
EXP_A_TXN_85

EXP_A_TXP_95
EXP_A_TXN_95

EXP_A_TXP_105
EXP_A_TXN_105

EXP_A_TXP_115
EXP_A_TXN_115

EXP_A_TXP_125
EXP_A_TXN_125

EXP_A_TXP_135
EXP_A_TXN_135

EXP_A_TXP_145
EXP_A_TXN_145

EXP_A_TXP_155
EXP_A_TXN_155

CLKREQ#613

EXP_A_RXP_4 5
EXP_A_RXN_4 5

EXP_A_RXP_5 5
EXP_A_RXN_5 5

EXP_A_RXP_6 5
EXP_A_RXN_6 5

EXP_A_RXP_7 5
EXP_A_RXN_7 5

EXP_A_RXP_8 5
EXP_A_RXN_8 5

EXP_A_RXP_9 5
EXP_A_RXN_9 5

EXP_A_RXP_10 5
EXP_A_RXN_10 5

EXP_A_RXP_11 5
EXP_A_RXN_11 5

EXP_A_RXP_12 5
EXP_A_RXN_12 5

EXP_A_RXP_13 5
EXP_A_RXN_13 5

EXP_A_RXP_14 5
EXP_A_RXN_14 5

EXP_A_RXP_15 5
EXP_A_RXN_15 5

EXP_A_RXP_0 5
EXP_A_RXN_0 5

EXP_A_RXP_1 5
EXP_A_RXN_1 5

EXP_A_RXP_2 5
EXP_A_RXN_2 5

EXP_A_RXP_3 5
EXP_A_RXN_3 5

CLK_PE1_DP 25
CLK_PE1_DN 25

PLTRST_BU1# 23,24,26,47
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Footprint: H_R240D173_BR189_PT
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SIO HM Voltage Over 2V will Not Detect

No Use UART Port1

Serial Port 1

HW Monitor - Voltage

To CPU Socket

To SYSTEM

To PWM MOSFET

Thermal

UPI VOLTAGE CONSOLE

25% 40%

OPEN 3.9

60%

3

75%

2.2 1.3 10RH (KOhm)

10

100%

ADDRESS 0x2A 0X28 0x26 0x24 0x22 0x20

BUS_SEL

1.3 2.3 3 3.9 OPEN

0%

RL (KOhm)

VOLTAGE CONSOLE

0x20:RH=10K,RL=OPEN

0x26:RH=18K,RL=13K

change 20191116

change 20191116

change 20191116

over 1.45V display red

over 1.2V display red

over 1.15V display red

over 1.3V display red

over 1.15V display red

over 1.2V display red

R2560 and R414 place together 

R2561 and R491 place together 

R2562 and R481 place together 
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SIO_VCC3
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VCCIO_0

VCCSA

5VDIMM

5VSB_3933_1 5VSB_3933_1

5VSB_3933_1

5VDIMM

5VSB_3933_2

5VSB_3933_2 5VSB_3933_2

5V_FUSB

5V_FUSB

VDIMM 26 CPU 26

12V 26 5V 26

PCH_1V05SB 26

SINA 26

RIA# 26
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SOUTA26
DTRA#26
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HM_VREF 26

GNDHM 26

VIO 26

VSA 26

VCCIO_12_OV 54

PCH_OV 58

VCCPLL_OC_OV 55

SA_OV 53

VCCIO_0_OV 54

SMBCLK_VSB12,27,49
SMBDATA_VSB12,27,49

DDR_OV 56

SMBCLK_VSB12,27,49
SMBDATA_VSB12,27,49

VCORE_VCC_SENSE6,49

VSA_SENSE6,53

VCCIO_0_SENSE6,54
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From SIO

C22 close to FAN Connector

TO SIO

1.Mode GPIO BIOS can swtich  PWM/DC MODE

TYPE M : 4 PIN CPU FAN USE NCT3961S USE PCH GPIO CONTROL FAN MODE

PWM Mode : VOUT voltage follows VIN voltage
DC Mode  : VOUT voltage is regulated to 3.65*DCIN voltage.

Default

PWM MODE

PCH GPIO

DC MODE

AUTO MODE

HIGH

LOW

GPI(Floating)

CPUFAN_PWR
>40mil

Fault(OD)

FM(PP)
co-lay NCT3961
PIN3 can OCSET three step
10K=3.2~3.8A
49.9K=2.2~2.8A
100K=1.2~1.8A 

OC SET By PM SPEC

From SIO GPIO77

C10 Close to U2 PIN5

GPIO Control

C26 close to NCT3961S

TO SIO

TYPE M : 4 PIN CPU FAN USE NCT3961S USE PCH GPIO CONTROL FAN MODE

PUMPFAN_PWR
>80mil

C29 close to FAN Connector

PWM Mode : VOUT voltage follows VIN voltage
DC Mode  : VOUT voltage is regulated to 3.65*DCIN voltage.

PWM MODE

PCH GPIO

DC MODE

AUTO MODE

HIGH

LOW

GPI(Floating)

GPIO Control

Default

Fault(OD)

FM(PP)

C12 Close to U5 PIN5

1.Mode GPIO BIOS can swtich  PWM/DC MODE

co-lay NCT3961
PIN3 can OCSET three step
10K=3.2~3.8A
49.9K=2.2~2.8A
100K=1.2~1.8A 

OC SET By PM SPEC

From SIO

From SIO GPIO77 C37 close to NCT3961S

follow module circuit

follow module circuit

C6 close to MODE PIN

C15 close to MODE PIN

CPUFAN1_PWR

C_FAN1_PWM

C_FAN1_PWM

CPUFAN1_MODE

CPUFAN1_FAULT

C_FAN2_PWM

CPUFAN2_PWR

C_FAN2_PWM

CPUFAN2_MODE

PUMPFAN1_FAULT

FAN_EN

+12V

+12V

VCC3

VCC3

+12V

+12V

VCC3

VCC3

3VSB

CPUFAN1_MODE12

CPUFAN2_MODE12

SIO_CPU_FAN126

CPU1_FANTAC 26

CPU2_FANTAC 26

SIO_CPU_FAN226

FAN_EN26,28,29,30,31

FAN_EN26,28,29,30,31

S0_IDLE26,28,53,54,56,58,59,60
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TO SIO

TYPE M : 4 PIN CPU FAN USE NCT3961S USE PCH GPIO CONTROL FAN MODE

SYSFAN1_PWR
>40mil

C338 close to FAN Connector

PWM Mode : VOUT voltage follows VIN voltage
DC Mode  : VOUT voltage is regulated to 3.65*DCIN voltage.

PWM MODE

PCH GPIO

DC MODE

AUTO MODE

HIGH

LOW

GPI(Floating)

GPIO Control

Default

Fault(OD)

FM(PP)

C312 Close to U30 PIN5

1.Mode GPIO BIOS can swtich  PWM/DC MODE

co-lay NCT3961
PIN3 can OCSET three step
10K=3.2~3.8A
49.9K=2.2~2.8A
100K=1.2~1.8A 

OC SET By PM SPEC

From SIO

From SIO GPIO77 C343 close to NCT3961S

TO SIO

SYSFAN2_PWR
>40mil

C700 close to FAN Connector

PWM Mode : VOUT voltage follows VIN voltage
DC Mode  : VOUT voltage is regulated to 3.65*DCIN voltage.

PWM MODE

PCH GPIO

DC MODE

AUTO MODE

HIGH

LOW

GPI(Floating)

GPIO Control

Default

Fault(OD)

FM(PP)

C712 Close to U55 PIN5

co-lay NCT3961
PIN3 can OCSET three step
10K=3.2~3.8A
49.9K=2.2~2.8A
100K=1.2~1.8A 

OC SET By PM SPEC

From SIO

From SIO GPIO77 C719 close to NCT3961S

follow module circuit

follow module circuit
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TO SIO

TYPE M : 4 PIN CPU FAN USE NCT3961S USE PCH GPIO CONTROL FAN MODE

SYSFAN3_PWR
>40mil

C701 close to FAN Connector

PWM Mode : VOUT voltage follows VIN voltage
DC Mode  : VOUT voltage is regulated to 3.65*DCIN voltage.

PWM MODE

PCH GPIO

DC MODE

AUTO MODE

HIGH

LOW

GPI(Floating)

GPIO Control

Default

Fault(OD)

FM(PP)

C713 Close to U56 PIN5

1.Mode GPIO BIOS can swtich  PWM/DC MODE

co-lay NCT3961
PIN3 can OCSET three step
10K=3.2~3.8A
49.9K=2.2~2.8A
100K=1.2~1.8A 

OC SET By PM SPEC

From SIO

From SIO GPIO77 C720 close to NCT3961S

TO SIO

SYSFAN4_PWR
>40mil

C702 close to FAN Connector

PWM Mode : VOUT voltage follows VIN voltage
DC Mode  : VOUT voltage is regulated to 3.65*DCIN voltage.

PWM MODE

PCH GPIO

DC MODE

AUTO MODE

HIGH

LOW

GPI(Floating)

GPIO Control

Default

Fault(OD)

FM(PP)

C714 Close to U57 PIN5

co-lay NCT3961
PIN3 can OCSET three step
10K=3.2~3.8A
49.9K=2.2~2.8A
100K=1.2~1.8A 

OC SET By PM SPEC

From SIO

From SIO GPIO77 C721 close to NCT3961S

follow module circuit

follow module circuit
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TO SIO

TYPE M : 4 PIN CPU FAN USE NCT3961S USE PCH GPIO CONTROL FAN MODE

SYSFAN5_PWR
>40mil

C703 close to FAN Connector

PWM Mode : VOUT voltage follows VIN voltage
DC Mode  : VOUT voltage is regulated to 3.65*DCIN voltage.

PWM MODE

PCH GPIO

DC MODE

AUTO MODE

HIGH

LOW

GPI(Floating)

GPIO Control

Default

Fault(OD)

FM(PP)

C715 Close to U58 PIN5

1.Mode GPIO BIOS can swtich  PWM/DC MODE

co-lay NCT3961
PIN3 can OCSET three step
10K=3.2~3.8A
49.9K=2.2~2.8A
100K=1.2~1.8A 

OC SET By PM SPEC

From SIO

From SIO GPIO77 C722 close to NCT3961S

TO SIO

SYSFAN6_PWR
>40mil

C57 close to FAN Connector

PWM Mode : VOUT voltage follows VIN voltage
DC Mode  : VOUT voltage is regulated to 3.65*DCIN voltage.

PWM MODE

PCH GPIO

DC MODE

AUTO MODE

HIGH

LOW

GPI(Floating)

GPIO Control

Default

Fault(OD)

FM(PP)

C50 Close to U7 PIN5

co-lay NCT3961
PIN3 can OCSET three step
10K=3.2~3.8A
49.9K=2.2~2.8A
100K=1.2~1.8A 

OC SET By PM SPEC

From SIO

From SIO GPIO77 C53 close to NCT3961S

follow module circuit

follow module circuit
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RA62 75R/4

RA9 22K/4

RA29 22R/4

AUDIO1C

JACK-AUDIOF_BL/BU/OR/GR/GY/RED-RH

34
33
32

35

X
2

RA3 75R/4

RA22 10K1%4
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LAN Connector

CL13 close to IC PIN34

 ESD Protect
UL1&UL2 close to connectorRTL8125B 10/100/1000/2.5G LAN Controller

Pin49: 16 via from top layer to GND layer 
and make the via at the center of IC.

VDD33 width>40mil
VDD09 width>60mil

Place CL35,CL19,CL36,CL32,CL30,CL31,CL37,CL34 near Pin-8,28,47,11,16,22,37

For special purpose, the GPIO Pin can be the LAN_DISABLE# Pin. 
LAN_DISABLE# must be connected to  PCH's GPIO/LANPHYPC output. 
This GPIO Pin must be set as"LANPHYPC" Function through FITC tool. 
The signal does not require pull-up. 
RL11 resistor is no-stuff default (for testing purpose)

Remove pull-up R if R existence on motherboard 
(or SB has internal pull-up R).

37478 11 16 2228

19 33

For surge improvement

19 3315 29 46 43

Place CL12,CL29,CL10,CL7,CL11,CL9,CL38,CL39 near Pin-15,19,33,29,46,43

Place RL6 Close to IC

Main:D0G-1020530-I05
AVL:D0G-8010510-SI0

CL27,CL28  close to IC PIN15

Vout = Vref * (1 + RL16/RL15)
     = 0.8 * (1 + 33K/174K)
     = 0.8 * 1.1897
     = 0.95176V

D0G-28B180C-I05

add 20191118

add 20191118

change to 5VDUAL 20191210

L2 change to L02-3308042-T19

+0.95V_PH

+0.95V_BST

+0.95V_FB

POW_EXT_SWR

+0.95V_FB_R

LED0_1000#_R
LED1_2500#_R

MDI0+
MDI0-
MDI1+
MDI1-
MDI2+
MDI2-
MDI3+
MDI3-

LED2_LINK#_R

LED0_1000#

LED1_2500#_R

LED2_LINK#_R

LED0_1000#_R

LAN1_25MCLK

XTALO_LAN1

LED1_2500#

LED2_LINK#
VCT1

LED0_1000#

PE5_LAN_RXP_CPE5_LAN_TXP_C
PE5_LAN_TXN_C

CLK_LAN1_DN
CLK_LAN1_DP

POW_EXT_SWR

LANWAKE#

RSET

ISOLATEB

LAN_GPIO

PLTRST_BU2#_LAN1

PE5_LAN_RXN_C

ISOLATEB

LED_ACT

LED2_LINK#
LED1_2500#

MDI0+
MDI0-

MDI1+
MDI1-

MDI2+
MDI2-

MDI3+
MDI3-

MDI0+
MDI0-

MDI0+
MDI0-

MDI1-
MDI1+

MDI1-
MDI1+

MDI2-

MDI3-
MDI3+

MDI2+
MDI2-

MDI3-
MDI3+

MDI2+

LED1_2500#

POW_EXT_SWR

PLTRST_BU2#_LAN1

5VDUAL
+0.95V_LAN1

VDD33

3VSB VDD33

+0.95V_LAN1

VDD33

VDD33

3VSB

VDD33

VCC3

VDD33

+0.95V_LAN1

VDD33

AVDD33_PLL

AVDD33_PLL

3VSB

3VSB

3VSB
PE5_LANPHY_RXN 14
PE5_LANPHY_RXP 14PE5_LANPHY_TXP14

PE5_LANPHY_TXN14

PCH_WAKE#12,59

CLK_LAN1_DP13
CLK_LAN1_DN13

LANPHY_WAKE#12,59

CLKREQ#1 13

LAN_DISABLE# 12

GPP_K0 15GPP_K315

PLTRST_BU2#26

GPP_K415
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L2

33L300mA-200_0402-HF

RL4 220R/4

CL10

X_2.2u6.3X4

CL36

2.2u6.3X4
CL3

0.1u16X4

RL21 X_0R/4

Y

VCC

GND

B

A

U458

74LVC1G08GV_SC74A-RH

1

2
4

5
3

RL9 100R1%4

CL37

1u6.3X4

RL11 X_1K/1%4

RL12 X_0R/4

CL18

0.1u16X4

CL6
27p/50N4

RL10
15K1%4

D10
ESD-VPORT0603L102KV05

1
2

UL4

MP2333HGTL

IN
2

FB
8

PG
1

SW
3

BST
5

SS
7

G
N

D
4

EN
6

CL26
6800p50X/4

PM

PCIE interface

LED/EEPROM/SPI

CLOCK

Transceiver
Interface

Regulator

POWER

GPIO

UL3

RTL8125B

HSIP
41

HSIN
42 HSOP

38

HSON
39

REFCLK_P
44

REFCLK_N
45 PERSTB

36

LANWAKEB
2 ISOLATEB
1

MDIP0
13

MDIP1
17

MDIN0
14

MDIN1
18

CKXTAL1
10

CKXTAL2
9

LED1/EESK/SPISCK
27

EECS/SCL
31

LED0/EEDI/SPISI/SDA
30

LED2/EEDO/SPISO
25

POW_EXT_SWR
6

NC_0
4

RSET
12

NC_1
5

DVDD09_2
28

DVDD09_3
47

AVDD09_1
11

MDIN2
21

CLKREQB
48

EVDD33
43

AVDD09_2
16

AVDD09_3
22

MDIP3
23

MDIN3
24

AVDD33_3
33

MDIP2
20

DVDD33_1
29

G
N

D
_1

40

SPICSB
26

AVDD33_1
15

GPI
3

DVDD09_1
8

EVDD09
37

G
N

D
_2

49

EEPROM_SEL
32

DVDD33_2
46

AVDD33_2
19

NC_2
7

AVDD33_XTAL
34

LED3
35

CL140.1u16X4

NC
NC

NC
NC

UL1

ESD-TVU1V8U4S-DFN2510-10L-HF

6

1

4

2

3

5
7

9
10

8

CL22 22u6.3X6

CL27

10u6.3X6

CL150.1u16X4

CL9

0.1u16X4

CL1 100p50N4

CL20

10u6.3X6

CL16 0.1u16X4

CL40
10u6.3X6

CL8
27p/50N4

CL28

0.1u16X4

NC
NC

NC
NC

UL2

ESD-TVU1V8U4S-DFN2510-10L-HF

6

1
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2

3

5
7

9
10

8

RL3 4.7K/4

CL13

2.2u6.3X4

CL2 100p50N4

RL6
2.49KR1%0402

CL38

0.1u16X4

CPL3

CL5
X_0.1u10X

RL26

X_0R/4

CL19

10u6.3X6

RL16

33K1%4

CL17 0.1u16X4

CL39

X_1u6.3X4

RL22 X_0R/4

RL20 30K1%4

YL2

25MHZ18p_S-HF-9

12
3 4

CL35

10u6.3X6

RL29 X_100R1%4

RL2 220R/4

CL7

10u6.3X6

CL4 100p50N4

CL30

2.2u6.3X4

CL21 0.1u16X4

RL15

174KR1%4

RL19

100K/4

CL23 1u16X4

RL23

X_4.7K/4

RL1 220R/4
YELLOW+
YELLOW-

GREEN+/ORANGE-
GREEN-/ORANGE+

GND

TD1+

TD2+

TD3-

TD4-

TD1-

TD2-
TD3+

TD4+

VCT

LAN_USB1B

RJ45_USBX2_LEDX2_TX-RH-111

N58-32F0891-F02

19
20

21
22

P9

P7

P5

P3

P1

P10

P8

P6

P4

P2RL17 30K1%4

CL32

2.2u6.3X4

CL41 0.1u16X4

RL25 0R/4

CL31

2.2u6.3X4

RL14 1K/1%4

CL11

10u6.3X6

RL8

X_4.7K/4

CL24

10p50N4

CHOKEL1
CH-0.47u4.8A23mS-HF

1 2

CL12

X_2.2u6.3X4

RL18 20R1%6
RL5 510R/4

RL24

X_4.7K/4

CL25

X_0.1u16X4

RL13 0R/4

RL7 4.7K/4

CL29

2.2u6.3X4

CL33

X_2.2u6.3X4

CL34

X_2.2u6.3X4
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CRB

VBAT

Close to PCH

PCH_TIME

CUT_VBAT/CLR_CMOS

N91-01F0151-H06

3VDSW_BAT

RTCRST#

CUT_VBAT
CLR_CMOS

VBAT

3VDSW

DCPRTC

VBAT_PCHVBATVBAT

VBAT VBAT_PCH

BAT_3V

SIO_3VA

RTCRST# 12,25,26,46

CLR_CMOS26

CUT_VBAT26,35

CUT_VBAT26,35
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R443 0R/4

R454 100K/4

C527
1u16X6

D15

S-BAT54C_SOT23

Y

Z

X

JBAT1

H1X2M_BLACK

1
2

D20
ESD-AOZ8231ADI

1
2

R467
100K/4

R432
X_0R/4

R427
0R/4

R484
0R/4

D

S

G Q79
2N7002

U42

SLG59M1557V_STDFN4-HF

VOUT
3

GND
4

ON
1

VIN
2

R493
0R/4

C566
0.1u16X4

R441
X_45.3K1%4

R460 2.2K/4

C523
0.1u16X4

D

S

G Q101
2N7002

R492 X_0R/4

BAT1
BAT-2P-RH-1

1
2

R596
5.6K/4

R669 0R/4

D

S

G Q69
2N7002

R442
1K/1%4

R676 100K/4
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HDMI, DVI : 1920x1200 at 60 Hz (16:10 WUXGA)

For EMIHot Plug For EMI

Close to U8

Cost Reduce Level Shifter

HDMI 1.4b 

0 B 版可以考慮是 否刪 除 這4 顆 電 阻

need confirm MOS

change to D08-0101700-P16
change to D03-2408N09-ST8

HDMI_HOT_DETHDMI_DDC_CLK_R

HDMI_DDC_DATA_R

HDMI_DATA_CLK
HDMI_C_CLK_P

HDMI_DDC_CLK_R

HDMI_PWR_5V

HDMI_C_DATA1_N

HDMI_C_DATA2_N

HDMI_C_CLK_P

HDMI_C_DATA0_P

HDMI_C_DATA2_P

HDMI_C_DATA2_N

HDMI_C_CLK_N

HDMI_DDC_DATA_R

HDMI_C_DATA0_P

HDMI_C_DATA1_P

HDMI_DDC_DATA_R

HDMI_5V

HDMI_HOT_DET

HDMI_DDC_CLK_R

HDMI_C_CLK_N

HDMI_C_DATA0_N

HDMI_PWR_5V

HDMI_C_DATA1_P

HDMI_C_DATA2_P

HDMI_C_DATA0_N

HDMI_C_DATA1_N

HDMI_PWR_5V

HDMI_C_DATA2_N

HDMI_C_CLK_P

HDMI_HOT_DET HDMI_C_DATA1_N

HDMI_C_DATA2_P

HDMI_C_DATA0_N

HDMI_C_DATA1_P

HDMI_C_CLK_N

HDMI_C_DATA0_P

HDMI_DDC_DATA_R

HDMI_DDC_CLK_R

HDMI_HOT_DET

HDMI_C_DATA1_N
HDMI_C_DATA1_P

HDMI_C_DATA1_N
HDMI_C_DATA1_P

HDMI_C_CLK_P
HDMI_C_CLK_N

HDMI_C_DATA0_N
HDMI_C_DATA0_P

HDMI_C_CLK_P
HDMI_C_CLK_N

HDMI_C_DATA0_N
HDMI_C_DATA0_P

HDMI_C_DATA2_P
HDMI_C_DATA2_N

HDMI_C_DATA2_P
HDMI_C_DATA2_N

HDMI_PWR_5V

HDMI_PWR_5V

HDMI_PWR_5V

HDMI_PWR_5V

VCC3

VCC5

+12V

VCC3HDMI_PWR_5V

VCC5
VCC3

HDMI_DDPB_TX1_P5

HDMI_DDPB_CLK_N5
HDMI_DDPB_CLK_P5

HDMI_DDPB_TX1_N5

HDMI_DDPB_TX2_N5
HDMI_DDPB_TX2_P5

HDMI_DDPB_TX0_N5
HDMI_DDPB_TX0_P5

HDMI_DDPB_HPD13

HDMI_DDPB_CTRLDATA13

HDMI_DDPB_CTRLCLK 13
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R65
2.2K/4

R87
X_180R1%4

C62
0.01u25X4

NC
NC

NC
NC

U9

ESD-TVU1V8U4S-DFN2510-10L-HF

6

1

4

2

3

5
7

9
10

8

TMDS Data2+
TMDS Data2 Shield
TMDS Data2-
TMDS Data1+
TMDS Data1 Shield
TMDS Data1-
TMDS Data0+
TMDS Data0 Shield
TMDS Data0-
TMDS Clock+
TMDS Clock Shield
TMDS Clock-
CEC
Utility
SCL
SDA
DDC/CEC Ground
+5V Power
Hot Plug Delect

SHELL-1

SHELL-2

SHELL-3

SHELL-4

HDMI1

HDMI19PM_BLACK-HF-3

1
2
3
4
5

7

X1

X2

9
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12
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14
15
16
17
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8

6

MEC1

X3

X4

R72
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C66 0.1u16X4
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G

Q19

2N7002
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X_180R1%4

C74 0.1u16X4

Q14

2N7002D
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C63 X_10p50N4
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3
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F-SPR-P110-HF
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0.01u25X4

C83 0.1u16X4
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DP

DP_VCCB trace don't less than 30 mil

I98-3532Y1C-N62

DSP_DDPD_A_AUXP

DSP_DDPD_A_AUXN

DP_PWR

DPC_HPD_R

DP_CBL_DET

DSP_DDPD_AUXN_C

DSP_DDPD_AUXP_C

DSP_DDPD_TXN0

DSP_DDPD_TXP0

DSP_DDPD_TXN1

DSP_DDPD_TXP1

DSP_DDPD_TXP2

DSP_DDPD_TXN2

DSP_DDPD_TXN3

DSP_DDPD_TXP3

DSP_DDPD_TXP1_C
DSP_DDPD_TXN0_C

DSP_DDPD_TXN3_C

DSP_DDPD_TXN2_C

DSP_DDPD_TXP2_C
DSP_DDPD_TXN1_C

DSP_DDPD_TXP0_C

DSP_DDPD_TXP3_C

DSP_DDPD_TXP0_CDSP_DDPD_TXP0_C

DPC_HPD_R

DPC_HPD_R

DP_CBL_DET

SCLA

DSP_DDPD_A_AUXN
DSP_DDPD_A_AUXP

DP_VCCB

NCT3532_EN

DSP_DDPD_HPD
DP_CBL_DET

DSP_DDPD_HPD

DSP_DDPD_AUXP_C
DSP_DDPD_AUXN_C

DSP_DDPD_CTRLCLK
DSP_DDPD_CTRLDATA

SDAA

DP_VCCA

DSP_DDPD_TXP2_C DSP_DDPD_TXP2_C

DSP_DDPD_TXN0_CDSP_DDPD_TXN0_C

DSP_DDPD_TXN2_C DSP_DDPD_TXN2_C

DSP_DDPD_AUXN_C

DSP_DDPD_AUXP_C DSP_DDPD_AUXN_C

DPC_HPD_RDSP_DDPD_AUXP_C

DSP_DDPD_TXN3_C

DSP_DDPD_TXP1_C

DSP_DDPD_TXP3_C

DSP_DDPD_TXN1_C

DSP_DDPD_TXN3_C

DSP_DDPD_TXP1_C

DSP_DDPD_TXP3_C

DSP_DDPD_TXN1_C

DP_PWR

VCC3
DP_PWR

VCC3

VCC5

DP_VCCB

DP_PWR

DSP_DDPD_AUXP5

DSP_DDPD_AUXN5

DSP_DDPD_TXP25

DSP_DDPD_TXN25
DSP_DDPD_TXP35

DSP_DDPD_TXN35

DSP_DDPD_TXP05

DSP_DDPD_TXN05
DSP_DDPD_TXP15

DSP_DDPD_TXN15

DSP_DDPD_CTRLDATA13
DSP_DDPD_CTRLCLK13

DSP_DDPD_HPD13
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5VDRV2, 5VSBDRV2 width 12mil, 
Do NOT route near the edge of a board.

H:SUPPORT S0/S3/S5
L:SUPPORT S0/S3

TO:NCT6687 GP86

PS2_USB1: 1.5A

USB1: 0.9A

JUSB1&JUSB2: 2A

JUSB4: 1.8A
LAN_USB1: 1.8A

JUSB3: 1.8A

Rear USB Port Power Front USB Port Power

USB Power

use the same with F3

5VUSB_5VSB5VUSB_5V

5VSBDRV_USB

5VDRV_USB

5VSBDRV_USB

5VDRV_USB 5VDRV_USB

5VSBDRV_USB

5V_RUSB
5V_FUSB

+12V

ATX_5VSBVCC5

5V_RUSB

ATX_5VSB

VCC5
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5V_FUSB_3

SLP_S3#_5VDUAL46,55,59
SLP_S4#12,26,46,55,56,57,60

ATX_PWR_OK26,46,60

USB_MODE26
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1.0A

NEAR CONNECTOR

NEAR CONNECTOR

EMI Cap near Connector.
EMI Cap near Connector.

0313: Change to PANDA Cap.

Front USB2.0

1.0A

Port 11

Close to Pin9 Close to Pin14

Pin22
Bus-Powered: 0
Self-Powered: 1

Pin23
Gang input:1 (PU to DVDD)
Individual input:0(PD to GND)

GL850G USB2.0 HUB

S3 Wake up (Default)

Close to Pin28

0A Stage: Stuff R3/R4
MP Stage: Short Directly

Note: Please connect to USB Power Source.

CRB is 680Rohm, change to 619R
For Meet USB Eye Diagramt Pass.

Close to Pin5

Note: Not used OC Function For HUB Self
Please connect to OC pin of PCH Respectively.

GL850_PGANG

MB_USB_HUB_1D-
MB_USB_HUB_1D+

GL850_RESET

MB_USB_HUB_2D-
MB_USB_HUB_2D+

GL850_PSELF

MB_USB_HUB_3D-
MB_USB_HUB_3D+

MB_USB_HUB_4D+

UH_12MHZ_OUT

UH_12MHZ_IN

MB_USB_HUB_4D-

G
L8

50
_R

R
EF

GL850_OC

GL850_OC

MB_USB_HUB_1D-_R

MB_USB_HUB_1D+_R

MB_USB_HUB_2D-_R

MB_USB_HUB_2D+_R
MB_USB_HUB_3D-_R

MB_USB_HUB_4D+_R

MB_USB_HUB_1D-_R
MB_USB_HUB_1D+_R

MB_USB_HUB_2D-_R
MB_USB_HUB_2D+_R

MB_USB_HUB_3D+_R

MB_USB_HUB_4D-_R

MB_USB_HUB_3D-_R
MB_USB_HUB_3D+_R MB_USB_HUB_4D+_R

MB_USB_HUB_4D-_R

MB_USB_HUB_2D-_R

MB_USB_HUB_2D+_R

MB_USB_HUB_2D-

MB_USB_HUB_2D+

MB_USB_HUB_1D-_R

MB_USB_HUB_1D+_R

MB_USB_HUB_1D-

MB_USB_HUB_1D+

MB_USB_HUB_4D-_R

MB_USB_HUB_4D+_RMB_USB_HUB_4D+

MB_USB_HUB_4D-

MB_USB_HUB_3D+_R
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5V_FUSB
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MB_USB_11D+14
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EMI Cap near Connector.

180

90

PORT7.8

EMI Cap near Connector.

USB3.0 (ESD)
D0G-28B030C-U33 (M)
D0G-28B180C-I05

Front USB3.1 Gen1

0313: Change to PANDA Cap.

0313: Change to PANDA Cap.

PORT5.6

MB_USB_8D-MB_USB_7D-

MB_USB_8D+MB_USB_7D+

MB_USB_6D-

MB_USB_6D+

MB_USB_5D-

MB_USB_5D+

MB_USB_6D-

MB_USB_6D+

MB_USB_5D-

MB_USB_5D+

MB_USB_8D-

MB_USB_8D+

MB_USB30_TX8-_C

MB_USB30_TX8+_C

MB_USB30_TX7+_C

MB_USB_7D-

MB_USB_7D+

MB_USB30_TX7-_C

MB_USB30_TX5+_C

MB_USB30_TX5-_C

MB_USB30_TX6-_C

MB_USB30_TX6+_C

MB_USB30_TX7+_C
MB_USB30_TX7-_C

MB_USB30_TX8+_C
MB_USB30_TX8-_C

MB_USB30_TX7+_C
MB_USB30_TX7-_C

MB_USB30_TX8+_C
MB_USB30_TX8-_C

MB_USB30_RX7+
MB_USB30_RX7-

MB_USB30_RX8+
MB_USB30_RX8-

MB_USB30_RX7+
MB_USB30_RX7-

MB_USB30_RX8+
MB_USB30_RX8-

MB_USB30_TX5-_C

MB_USB30_TX6-_C
MB_USB30_TX6+_C

MB_USB30_TX5+_C

MB_USB30_TX6-_C
MB_USB30_TX6+_C

MB_USB30_TX5-_C
MB_USB30_TX5+_C

MB_USB30_RX6+

MB_USB30_RX5+

MB_USB30_RX6-

MB_USB30_RX5-

MB_USB30_RX6+

MB_USB30_RX5+

MB_USB30_RX6-

MB_USB30_RX5-

5V_FUSB_4
5V_FUSB_45V_FUSB_4

5V_FUSB_4

5V_FUSB_4

5V_FUSB_3

5V_FUSB_3

5V_FUSB_3
5V_FUSB_35V_FUSB_3 5V_FUSB_3

5V_FUSB_4

3VSB

3VSB

OC#314

OC#214

MB_USB_6D+14

MB_USB_6D-14

MB_USB_5D+14

MB_USB_5D-14

MB_USB30_TX8+14

MB_USB30_TX8-14

MB_USB_8D+14

MB_USB_8D-14

MB_USB30_RX8+14

MB_USB30_RX8-14

MB_USB_7D+14

MB_USB30_RX7+14

MB_USB_7D-14

MB_USB30_TX7+14

MB_USB30_TX7-14

MB_USB30_RX7-14

MB_USB30_RX5+14

MB_USB30_RX5-14

MB_USB30_TX5+14

MB_USB30_TX5-14

MB_USB30_TX6+14

MB_USB30_TX6-14

MB_USB30_RX6+14

MB_USB30_RX6-14
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Rear USB3.1 Redriver

0518: Pericom Vendor Second Fine Tune Gen2 RX Suggestion

0418: Follow Intel PDG1.8 and Module Circuit

change  connect name 0819

USB30_RX1P
USB30_RX1N

EN_AB_1 EN_CD_1

EQA_1
FGA_1
EQB_1
FGB_1

EQA_1
FGA_1
EQB_1
FGB_1

EQC_1
FGC_1
EQD_1
FGD_1

EQC_1
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FGD_1

EQ
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1

FGA_1
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FGB_1
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EN
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D
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USB30_RX2P
USB30_RX2N

EN_AB_1

USB30_RX_2P
USB30_RX_2N

USB30_TX_2N
USB30_TX_2P

USB30_RX3+
USB30_RX3-

USB30_TX3+
USB30_TX3-

USB30_TX_1N
USB30_TX_1P

USB30_RX4-
USB30_RX4+

USB30_TX4+
USB30_TX4-

USB30_RX_1P
USB30_RX_1N

3VSB_RD 3VSB_RD

3VSB_RD

3VSB

3VSB_RD

3VSB_RD

3VSB_RD

3VSB_RD

3VSB_RD

3VSB_RD

3VSB_RD

USB30_TX2N 43
USB30_TX2P 43MB_USB30_TX3+14

MB_USB30_TX3-14

USB30_TX1N 43
USB30_TX1P 43MB_USB30_TX4+14

MB_USB30_TX4-14

MB_USB30_RX4+14
MB_USB30_RX4-14

MB_USB30_RX3+14
MB_USB30_RX3-14

USB30_RX1P 43
USB30_RX1N 43

USB30_RX2P 43
USB30_RX2N 43
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1.8A

Port1.2

Rear LAN USB3.1 Gen1

For EMI 0313: Change to PANDA Cap.

change to N58-32F0891-F02 0809

MB_USB_2D-

MB_USB_2D+

MB_USB_1D-

MB_USB_1D+

MB_USB30_TX2-_C
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USB Type-C MUX with Configuration Channel (CC) TYPE-C

Close to Type C  Connector

min 80mil.
ESD Protection

Current Mode
3A under S0 mode
1.5A under S3 mode

L - Default for 900mA
M - Mid (500K) for 1.5A
H - High (10K) for 3A

               High    Low     NC
R3220_ ADD     0x67    0x47   GPIO mode(V)
RPORT          DFP(V)  UFP    DRP

DFP

Near Connector

3A

ESD Protection

0313: Change to PANDA Cap.

0313: Change to PANDA Cap.

0418: Follow Intel PDG1.8 and Module Circuit

Port3.4

add 20191116
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               High    Low     NC
F3220_ ADD     0x67    0x47   GPIO mode(V)
FPORT          DFP(V)  UFP    DRP

USB Type-C MUX with Configuration Channel (CC) TYPE-C

Close to Type C  Connector

DFP

min 80mil.

0313: Change to PANDA Cap.

Current Mode

ESD Protection

3A under S0 mode
1.5A under S3 mode

L - Default for 900mA
M - Mid (500K) for 1.5A
H - High (10K) for 3A

0418: Follow Intel PDG1.8 and Module Circuit

3A

NEAR CONNECTOR
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Port 9.10

0313: Change to PANDA Cap.
Near Connector

PS2 USB2.0

0.5A

PS2 Keyboard & Mouse Connector

change to N58-14M0231-H06 0704

change to N58-14M0231-H06 0704

use the same power 
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5VDUAL

7501 Mode
H:Support S0/S3/S5
L:Support S0/S3

6.67A

6.75A

3.227A
3VSB 3VDSW

0.113A

5VDIMM FOR DDR

0313: Change to PANDA Cap.

For S5 -> G3 3VSB_EN ISSUE

0322: Add Discharge Circuit For S5 to G3 Issue

EN:1.22~1.42V

reserve snubber

25mA+15mA=40mA

SIO_3VA

Power Loss=(Vin-Vou)*Iout
          =(5-3.3)*0.113
          =1.7*0.113
          =0.1921W

Power Loss=(Vin-Vou)*Iout
          =(5-3.3)*0.04
          =1.7*0.04
          =0.068W

open  drain

EN:1.22~1.42V

Vout  =  Vref*{(R571+R555)/R555}
       = 0.6*{(91K+20K)/20K}
       = 3.33V

Vmode(VPP25_MODE)

Rmode

Operating Mode

0~0.3V 0.3~1.2V >1.2V

0R 100K~150K To VCC(recommend) or R>400K

Eco-Mode Out-Of-Audio FCCM

Irms = Iout * SQRT((Vout/Vin) * (1 - (Vout/Vin)))
       = 3.227 * 0.474
       = 1.53A 

Resverd

Vout  =  Vref*{(R313+R317)/R317}
       = 0.8*{(10K+3.16K)/3.16K}
       = 3.332V

Vout  =  Vref*{(R641+R645)/R645}
       = 0.8*{(10K+3.16K)/3.16K}
       = 3.332V

add 20180922

Test OCP:8.4A
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For SPI TPM USE

For TL624-1.
DEEP Mode : Stuff D48/R2517
DSW Mode : Stuff D48/D49/R2517

Module Stuff CHIP_PWGD,
But PCH_PWROK may ramp up before CHIP_PWGD.

Close to JSPI1

For EMI

M31-2525632-M24
32MB SPI ROM

update 20190813

AVL:M31-2525640-M24
    M31-2525630-W03

SPI_SW_SEL PCH_SPI_CLK_R

PCH_SPI_IO3_R

PCH_SPI_MOSI_R
PCH_SPI_IO2_R

PCH_SPI_MISO_R

TPM_SPI_PIRQ#

PCH_SPI_MISO_R

SPI_SW_SEL

SPI1_IO3
PCH_SPI_CLK_RPCH_SPI_IO2_R
PCH_SPI_MOSI_R

SPI1_MISOPCH_SPI_MISO_R

SPI1_MOSI
SPI1_CLKSPI1_IO2

PCH_SPI_CS#

PCH_SPI_CS0#

PCH_SPI_IO3_R

PCH_SPI_MOSI_RSPI2_MOSI
PCH_SPI_CLK_RSPI2_CLK

SPI2_IO2PCH_SPI_IO2_R

SPI2_MISO
TPM_SPI_CS2#

SPI_RST#

VSB_SPI

VSB_SPI
VSB_SPI

VSB_SPI

VSB_SPI

ATX_5VSB

VSB_SPI

DPWROK12,59

SIO_RSMRST#26,59

CHIP_PWGD12,25,26,62

VSB_ENABLE#26,46,58

PCH_SPI_CS0#12

PCH_SPI_MOSI12,18
PCH_SPI_MISO12

PCH_SPI_IO212,18

PCH_SPI_CLK12

PCH_SPI_IO312,18

PCH_SPI_CS2# 12

PLTRST_BU1# 19,23,24,26

GPP_K21 15
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2.024V

375k:15us
125K:5us

0313: Change to PANDA Cap.

OCP: 45A For 10 core 245A Support

VC54 need use C11-1067333-M09

RT9553_FLAG#

RT9553_FLAG#_G

FAULT#_VRD PWR_FAULT#

VRM_EN

+12VIN

12VIN

12VIN

12VIN_CSP_R

RT9553_VCC

RT9553_TIMER

RT9553_RESET

RT9553_FLAG#

RT9553_FLAG#

RT9553_ILIM

RT9553_OVSET

RT9553_UVSET

+12VIN

12VIN 12VIN

12VIN_CSP_R

RT9553_EN

12VIN 12VIN

+12VIN
12VIN

12VIN

ATX_5VSB

VCC5

VCC5

ATX_5VSB

SIO_3VA

SIO_3VA

SIO_3VA

PWR_FAULT# 60

VRM_EN 49,53,59
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20170927:
R2278 10Kohm for
ESD.

0LL_EN:
Zero load-line function setting.
Connect to 5V can enable 0LL function.

close to gtphase1 CHOKE

Jumper insert,VCORE/VGT 0.9V.

VCORE Iccmax 245A,TDC 175A, OCP318A.
VGT Iccmax 35A,TDC 28A, OCP45A.

close to vcorephase1 CHOKE

remote sense

remote sense

Local sense

Local sense

Local sense

remote sense

remote sense

Local sense

Close to PWM

VGT ,ALERT 97℃ .

VCORE Default VR_HOT 115℃ , ALERT 97 ℃.

Close to PWM

SET1:TON(Fsw-VCORE),I2CAddress,OCP:130%*Iccmax(VCORE).

SET5:TON(Fsw-GT),OCP:130%*Iccmax(GT),Zero LL.
   DVID fast slew rate 12.8mV/us.

to driver ic 

Default High

modify 20190912

change VR25,VR17,VR42 for I2C Address 0x21

SET2:AQR trigger level for VCORE.
    Advanced ramp magnitude in PS0 for VCORE.

SET3:Adaptive ramp trigger level in PS1/PS2/PS3 for VCORE.
    Adaptive ramp trigger level in PS0 for GT.
    DVID voltage compensation level for VCORE and GT.
       
SET4:AQR trigger level for GT.
    Advanced ramp magnitude in PS0 for GT.

I2C Address:0x21 

Register VBOOT 

Thermal 

0x13

0x14

0x12

0x53

0x54

0x52

83

00

01

83

00

01

VCORE

VGT

0.9V

0.9V

VBOOT 

A5

00

01

00

01

A5

1.1V

1.1V

I2C Address:0x21 

Register
PHASE1

PHASE2

PHASE3

PHASE4

PHASE5

PHASE6

0x00

0x01

0x02

0x03

0x04

0x05

Default
4

4

4

4

4

4

SVID Alert#_VCORE

If high change 
   to small,
  low change 
  to big.
cannot exceed'7'

SVID Alert#_VGT

Register Default

0x06

0x42

6 (97 )℃

6(97 )℃

TSEN:SET Iccmax for VCORE,
        SVID Alert#,Vr_hot#.

TSENA:SET Iccmax for VGT,
       SVID Alert#,Vr_hot#.

default stuff VR125 
unstuff VR6 

change VR16,VR11,VR41,VR23 for enable AQR=648mV

TSEN_3609_NTC TSEN_3609

VQ213_G1

VRM_EN

VRM_PGD_R VRM_PGD

VR_VIDSOUT VDIO_3609

VR_VIDSCLK VCLK_3609

VR_VIDSOUT

VR_VIDSCLK

VR_VIDALERT#

VR_HOT#

VR_HOT#

VR_VIDALERT# ALERT#_3609

VREF_3609_R VREF_3609

IMON_3609

COMP_3609

FB_3609

IMONA_3609

COMPA_3609

FBA_3609
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RT3609_GT_PWMA1

ISENA1P_3609

ISENA1N_3609_R

0LL_EN_3609

SET1_3609
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SET2_3609

VCC5

VCC5_3609VCCST_PLL

12VIN

VREF_3609

VREF_3609

VCC5

VCORE

VREF_3609

VGT

ATX_5VSB 12VIN

VREF_3609

VREF_3609

VREF_3609

VREF_3609

VREF_3609

VCC5_3609

VCC5_3609

VCC5_3609

VCC5_3609

ATX_5VSB

VCC5_3609

VREF_3609

VREF_3609

VGT

VCORE

VCORE

VCORE

VCORE

VCORE

VCORE

VRM_PGD_R59

VR_VIDSOUT3,53

VR_VIDSCLK3,53

VR_VIDALERT#3,53

H_PROCHOT#3,53

VCORE_VCC_SENSE6,27

VCORE_VSS_SENSE6

VGT_VCC_SENSE6

VGT_VSS_SENSE6

RT3609_GT_PWMA1 52

ISENA1P_3609 52

SMBCLK_VSB12,27

SMBDATA_VSB12,27

GPP_H1912

RT3609_CORE_PWM6 51

ISEN6P_3609 51

RT3609_CORE_PWM5 51

ISEN5P_3609 51

RT3609_CORE_PWM4 51

ISEN4P_3609 51

RT3609_CORE_PWM3 50

ISEN3P_3609 50

RT3609_CORE_PWM2 50

ISEN2P_3609 50

RT3609_CORE_PWM1 50

ISEN1P_3609 50

VRM_EN48,53,59
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Close to IC

Close to IC

Close to IC

RT9624_CORE_VCC1 RT9624_CORE_BOOT1

RT9624_CORE_UG1

RT9624_CORE_PH1

RT9624_CORE_LG1

RT9624_CORE_UG1

RT9624_CORE_BOOT1 RT9624_CORE_BOOT1_R
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SA Power:1.05V,11.1A/22.1A

SLP_S3# assertion to  VR disabled
max:1us

SLP_S3# assertion to VCC, VCCGT, VCCIO and
VCCSA rails completely off.

1.05V
Icc:11.1A/22.1A

0313: Change to PANDA Cap.

Irms = Iout * SQRT((Vout/Vin) * (1 - (Vout/Vin)))
       = 11.1 * 0.283
       = 3.14A 

Irms = Iout * SQRT((Vout/Vin) * (1 - (Vout/Vin)))
       = 22.1 * 0.283
       = 6.254A 

CML(CPU_ID = 0) 
RKL(CPU_ID = 1) CML SET2_U:30.2K ,SET2_D:27.5K

RKL SET2_U:24.93K ,SET2_D:22.698K

add CPU_ID_SA level shift 20191116

SET1:Iccmax,DVID Compensation Time Constant.

SET2:TON factor,OCP*%,VR Address, 0 Load line.

SET3:QR trigger level,ANTIOVS threshold.

add Q488 ,C919,R2579 for AC 3mohm

Q475 and Q476 don't change other PN

add R2585 and C920 for DVID 
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from NCT3933 Icc:6.4A-0.95V
    8.3A-1.05V

VCCIO_0 Power

0330: Follow 300 Series Update

0.95V (CPU_ID = 0) 
1.05V (CPU_ID = 1)

for S0ix

VCCIO_0

0V (CPU_ID = 0) 
1V (CPU_ID = 1)

VCCIO_12

Vout = Vref * (1 + R230/R234)
     = 0.6 * (1 + 1K/1.74K)
     = 0.6 * 1.5747
     = 0.9448V

Vout = 0.6 * (1 + 1K/1.344K)
        = 0.6 * 1.744
        = 1.0464V

Irms2 = Iout * SQRT((Vout/Vin) * (1 - (Vout/Vin)))
       = 9.2 * 0.276
       = 2.539A 

Irms1 = Iout * SQRT((Vout/Vin) * (1 - (Vout/Vin)))
       = 8.3 * 0.283
       = 2.349A

VCC:4.85~5.15

I9C-56C230C-T07

Tss=Css*Vref/Iss
18n*0.6/5uA=2.16ms

EN:VIH1.2~1.4V
EN pin Maximum:5.5V

MODE:
(10%~20%)*VCC->FCCM (Freq:500K)
(0~10%)*VCC->Eco-mode (Freq:500K)

reserve snubber

FB:0.6V

Tss=Css*Vref/Iss
18n*0.6/5uA=2.16ms

EN:VIH1.2~1.4V
EN pin Maximum:5.5V

from NCT3933

reserve snubber

FB:0.6V

VCC:4.85~5.15

I9C-56C230C-T07

Vout = Vref * (1 + R218/R213)
     = 0.6 * (1 + 1K/1.5K)
     = 0.6 * 1.6667
     = 1V

1V
Icc:9.2A

VCCIO_12 Power

change 20180821

change 20180821

Test OCP:16A

Test OCP:15.6A

VCCIO_0_EN

VCCIO_0_EN_G

VCCIO_0_EN

VCCIO_0_EN

VCCIO_0_FB

VCCIO_0_PH1

VCCIO_0_EN

VCCIO_12_EN

VCCIO_0_EN

VCCIO_0_PG

VCCIO_0_MODE

VCCIO_0_VCC

VCCIO_0_SS

VCCIO_0_FB

VCCIO_0_PH1

VCCIO_0_BOOT1

VCCIO_0_EN

VCCIO_0_PG

VCCIO_12_PH1

VCCIO_12_PG

VCCIO_12_MODE

VCCIO_12_VCC

VCCIO_12_SS

VCCIO_12_FB

VCCIO_12_PH1

VCCIO_12_BOOT1

VCCIO_12_EN

VCCIO_0_MODE VCCIO_12_MODE

VCCIO_0_EN

CPU_ID
VCCIO_PG_R

VCCIO_12_PG

VCCIO_PG_R

GPP_E3

VCCIO_0_MODE

VCCIO_12_MODE

ATX_5VSB

VCC_DDR

VCC3

+12V
ATX_5VSB

VCCIO_0
+12V

ATX_5VSB

+12V

+12V_VCCIO
+12V_VCCIO

VCCIO_0_VCC

VCCIO_0_VCC

VCCIO_0

VCCIO_12

+12V_VCCIO

VCCIO_12

VCCIO_12_VCC

+12V

ATX_5VSB

VCC5

ATX_5VSB

VCCIO_12_VCC
3VSB

VCCIO_0_EN 53

DDR_PWRGD55,56

SLP_S3#12,26,53,55,57,59,60

PS_ON#26,55,60

C10_GATE#15

S0_IDLE26,28,53,56,58,59,60

CPU_ID3,15,53,54

VCCIO_0_OV27

VCCIO_0_SENSE 6,27

VCCIO_0_PG 59

SLP_S3_CTRL25,53,54,59

VCCIO_12_OV27

SLP_S3_CTRL25,53,54,59

GPP_E315

C10_GATE#_CTRL55

S0_IDLE_CTRL55

CPU_ID3,15,53,54

Size Document Description Rev

Sheet o fDate:

MSI

1.1

MS-7C75

54 70

Custom CPU PWR-VCCIO
Friday, December 27, 2019

MICRO-STAR INT'L CO.,LTD

Size Document Description Rev

Sheet o fDate:

MSI

1.1

MS-7C75

54 70

Custom CPU PWR-VCCIO
Friday, December 27, 2019

MICRO-STAR INT'L CO.,LTD

Size Document Description Rev

Sheet o fDate:

MSI

1.1

MS-7C75

54 70

Custom CPU PWR-VCCIO
Friday, December 27, 2019

MICRO-STAR INT'L CO.,LTD

C269
22u6.3X6

R217
X_10K1%4

CP33
X_COPPER

C327 C22u16X8

R12
10K/4

C328
X_0.1u16X4

R201
47K/4

R214

10K/4

R237
300KR4

Q42

2N7002D

G2

D1

G1

S
1

S2

D2

R231 5.9KR1%4

R219
150KR1%4

CHOKE6

CH-0.47u4.8A23mS-HF

1 2

D

S

G Q46

2N7002

C331 C10u25X8

C332 0.1u16X4

C308 X_3300p50X4

R6
47K/4

R248
47K/4

C325 0.1u16X4

R204 X_2.2R/8

C310 0.1u25X4

R190 X_2.2R/8

R20
X_10K/4

R234
1.74KR1%4

R226
27KR1%4

D

S

G

Q37

2N7002

C320 X_3300p50X4

R223
10K1%4

R203 0R/6

R230 1K/1%4

R25
X_10K/4

R198
150KR1%4

C14
0.22u10X4

UIO2

VIN-1
2

VCC
17

SS
11

AGND
13

EN
12

PG
9

MODE
15

GND-1
7

GND-2
8

GND-3
18

BST
1

SW-1
6VIN-2

3

VIN-3
4

VIN-4
5

SW-2
19

SW-3
20

FB
14

NC-1
10

NC-2
16

GND-4
21

R221 0R/4

R218
1K/1%4

D

S

G Q4

2N7002

R232
47K/4

R1
100K/4

R196
10K1%4

R216 0R/6

C313 1u16X4

R205
27KR1%4

Q48

2N7002D

G2

D1

G1

S
1

S2

D2

C290
22u6.3X6

Q49

2N7002D

G2

D1

G1

S
1

S2

D2

CP34
X_COPPER

C319
X_100p50N4

Q38
2N3904

B

C
E

C263
22u6.3X6

R235 X_0R/4

C2
X_0.1u16X4

C790
22u6.3X6

D

S

G

Q45

2N7002

C336 C10u25X8

R7
100K/4

R250
100K/4

R206
10K1%4

R8
47K/4

C267
22u6.3X6

R2
300KR4

C337
X_0.1u16X4

R245
100K/4

C323 1u16X4

C329 X_100p50N4

R228 0R/4

C3
X_0.1u16X4

Q36

2N7002D

G2

D1

G1

S
1

S2

D2

CHOKE5 CH-0.68u15A5mS-HF-1
1 2

C340
0.1u16X4

C330 18n16X4Q47

2N7002D

G2

D1

G1

S
1

S2

D2

R212
10R1%4

C299
22u6.3X6

C264
0.1u16X4

Q1

2N7002D

G2

D1

G1

S
1

S2

D2

CHOKE4 CH-0.68u15A5mS-HF-1
1 2

R211 X_0R/4

D

S

G Q3

2N7002

Q2

2N7002D

G2

D1

G1

S
1

S2

D2

R3 10K/4

UIO1

VIN-1
2

VCC
17

SS
11

AGND
13

EN
12

PG
9

MODE
15

GND-1
7

GND-2
8

GND-3
18

BST
1

SW-1
6VIN-2

3

VIN-3
4

VIN-4
5

SW-2
19

SW-3
20

FB
14

NC-1
10

NC-2
16

GND-4
21

R251
47K/4

C792
22u6.3X6C345 C10u25X8

C342 18n16X4

D

S

G

Q43

2N7002

C333 C22u16X8
C289
0.1u16X4

C339 C10u25X8

R233
100K/4

C791
22u6.3X6

C318 0.1u25X4

R213
1.5KR1%4

Vinafix.com



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

VCCPLL_OC

VCCST_PLL
VCCSTG

1.2V
Icc:170mA/250mA

Power Loss=(Vin-Vou)*Iout
          =(3.3-1.2)*0.17
          =2.1*0.17
          =0.357W

Power Loss=(Vin-Vou)*Iout
          =(3.3-1.2)*0.25
          =2.1*0.25
          =0.525W

Power Loss1=(I*I)*Rds(on)
          =(2.53*2.53)*0.022
          =6.4*0.022
          =0.141W

Vout = Vref * (1 + R3459/R3458)
     = 0.8 * (1 + 1K/2K)
     = 0.8 * 1.5
     = 1.2V

1.05V; 1.15A/2.53A

1.05V; 0.2A/0.9A

Power Loss2=(I*I)*Rds(on)
          =(0.9*0.9)*0.022
          =0.81*0.022
          =0.018W

for S0ix

add 20180912

change to 5VDUAL 0911

VCCPLL_OC_OV

VCCPLL_OC_FB

VCCPLL_OC_EN

VCCSTPLL_EN_Q

VCCST_PLL_EN

VCCSTPLL_EN_Q

VCCPLL_OC_EN

VCCST_PLL_EN

VCCSTG_EN

VCCSTG_EN

VCCSTG_EN
VCCST_PLL_EN

VCCSTG_EN

VCCSTG_EN_Q
VCCSTG_EN_Q

VCCSTG_EN

VCCPLL_OC

ATX_5VSB

3VSB

ATX_5VSB

3VSBATX_5VSB

VCCST_PLL

PCH_1P05_VSB

VCCSTG

3VSB

3VSB

5VDUAL

3VSB

ATX_5VSB

SLP_S4#12,26,38,46,55,56,57,60

SLP_S4#12,26,38,46,55,56,57,60

SLP_S3#_5VDUAL38,46,55,59

SLP_S3#12,26,53,54,55,57,59,60

DDR_PWRGD54,56

PS_ON#26,54,55,60

VCCPLL_OC_OV27

C10_GATE#_CTRL54

SLP_S4#12,26,38,46,55,56,57,60

SLP_S3#12,26,53,54,55,57,59,60

SLP_S3#_5VDUAL38,46,55,59

PS_ON#26,54,55,60

S0_IDLE_CTRL54

SLP_S3#_5VDUAL38,46,55,59
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DDR4 Power:1.2V,13.48A(17.08A)

FB:0.8V

I32-8125H0C-R11

3.68A For CPU
9.1A For 4DIMM 
0.7A For DDR VTT 

0313: Change to PANDA Cap.

0313: C139 Change to 16V

0330: Follow 300 Series Update

Choke Isat=18A

Rocset

need confirm select

Iocp =Rocset* Iocset /Rdson(low) 
        =7.5K*10uA/3.9m
        =19.23A
Iocp =Rocset* Iocset /Rdson(max) 
        =7.5K*10uA/5.1m
        =14.71A

Irms = Iout * SQRT((Vout/Vin) * (1 - (Vout/Vin)))
       = 13.5* 0.427
       = 5.765A 

Vout = Vref * (1 + R70/R79)
     = 0.8 * (1 + 1K/1.96K)
     = 0.8 * 1.51
     = 1.208V

EN_MODE Pin Voltage IC Operate Mode

<0.4V

2.1~2.7V

4.3~5V

shut down

DEM

FCCM

DDR_VR_EN
FROM SIO_VDDQ_EN:R64/R69/R384/Q66 stuff
FROM VPP_VR_PG:R64/R69/R384/Q66 unstuff

Default:FCCM
L:FCCM
H:DEM

Default:FCCM
4.5V:FCCM
2.37V:DEM

Rdson(Low Side) 5V

D03-4503N0C-ST8: 3.9 ~5.1 mohm

Test OCP:21A

DDR_REF

DDR_PH

DDR_UG

DDR_LG

DDR_BOOT

DDR_FB

DDR_UG

DDR_PH

DDR_VR_EN

DDR_LG

DDR_PWRGD

5VDIMM_IN

DDR_VR_EN

DDR_VR_EN

VCC_DDR

VCC_DDR

5VDIMM

5VDIMM5VDIMM

ATX_5VSB

5VDIMM

DDR_PWRGD54,55

DDR_OV27

SLP_S4#12,26,38,46,55,57,60

SIO_VDDQ_EN26

VPP_VR_PG26,57

GPIO3126,58

S0_IDLE26,28,53,54,58,59,60
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To CPU Copper trace width > 250mils , Fill
island behind DIMM > 400mils .

DDR VTT Power

0.3*4=1.2A
near pin6

NCT3103S co-lay NCT3102S/UP0109

VPP2.5V Power:2.5V,6A(for dimm LED) 

IC OCP:7.6A(6.6A~8.6A)

reserve snubberVout  =  Vref*{(R277+R273)/R273}
       = 0.6*{(1K+0.316K)/0.316K}
       = 2.499V

Close DIMM.

ENABLE HIGH:1.22~1.42V

need confirm select

Irms = Iout * SQRT((Vout/Vin) * (1 - (Vout/Vin)))
       = 6 * 0.5
       = 3A 

open  drain

Vmode(VPP25_MODE)

Rmode

Operating Mode

0~0.3V 0.3~1.2V >1.2V

0R 100K~150K To VCC(recommend) or R>400K

Eco-Mode FCCMOut-Of-Audio

EN:1.22~1.42V

Test OCP:8.6A

VPP_EN

DDR_VTT_CTRL_R

VPP_PHASE

VPP25_FB

VPP_PHASE

VPP_PG

VPP_EN

VPP_PG

VPP25_MODE

VPP_VR_PG

ATX_5VSB 5VDIMM

5VDIMM

VCC_DDR VTT_DDR

VTT_DDRVTT_DDR

VCC_DDR VCC5

VCC_DDR

VCC_DDR

VCC5

VPP25
VPP25

ATX_5VSB

5VDIMM

VPP25

5VDIMM

SLP_S4#12,26,38,46,55,56,60

SIO_VPP_EN26

SLP_S3#12,26,53,54,55,59,60

DDR_VTT_CTRL3

VPP_VR_PG 26,56
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Vout = Vref * (1 + R675/R678)
     = 0.8 * (1 + 1K/3.09K)
     = 0.8 * 1.3236
     = 1.059V

Irms = Iout * SQRT((Vout/Vin) * (1 - (Vout/Vin)))
       = 17.94 * 0.407
       = 7.3A 

Lmin = ((Vin - Vout)/(Fsw * k * Iout_max)) * (Vout/Vin)
     = 0.514uH (K = 30%) 

PCH_1P05_VSB Power:1.05V,14.512A+3.43A=17.942A*80%=14.3536A

FB=0.8V

Rocset

1P8_VSB Power:1.8V, 0.358A

Power Loss=(Vin-Vou)*Iout
          =(3.3-1.8)*0.358
          =1.5*0.358
          =0.537W

Iocp =Rocset* Iocset /Rdson(low) 
        =8.2K*10uA/3.9m
      =21.03A
Iocp =Rocset* Iocset /Rdson(max) 
        =8.2K*10uA/5.1m
        =16.08A

Vout = Vref * (1 + R598/R600)
     = 0.8 * (1 + 15K/12K)
    = 0.8 * 2.25

     = 1.8V

EN_MODE Pin Voltage IC Operate Mode

<0.4V

2.1~2.7V

4.3~5V

shut down

DEM

FCCM

stuff because of output cap are far from PCH

change 20180821

add 20180922

Default:FCCM
4.5V:FCCM
2.37V:DEM

add 0828

Rdson(Low Side) 5V

D03-4503N0C-ST8: 3.9 ~5.1 mohm

Choke Isat2=25A Test OCP:19.8A

PCH_BOOT

PC
H

_C
O

R
E_FB_R

PCH_PHASE

PCH_UGATE

PCH_TYPE3

PCH_1P05_VSB_EN

PCH_LGATE

PCH_1P05_VSB_EN

PCH_REFIN

PCH_REFOUT

PCH_1P05_VSB_EN

5VDUAL_PCH_IN

1P8_VSB_EN

1P8_VSB_CNTL

1P8_VSB_FB

PCH_1P05_VSB_EN

5VDUAL_PCH_IN

5VDUAL

PCH_1P05_VSB

5VDUAL

ATX_5VSB

3VSB

PCH_1P8_VSB

PCH_1P05_VSB
5VDUAL

ATX_5VSB

3VSB

1P8_VSB

3VSB

PCH_1P05_VSB

VSB_ENABLE#26,46,47,58

VSB_ENABLE#26,46,47,58

PCH_OV27

3VSB_PWRGD46

GPIO3126,56

S0_IDLE26,28,53,54,56,59,60
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3.3V

for S0ix

1.01661V

for 5VDIMM and 5VDUAL

for wake

H
L
L
H

L

H

H

L

H

L

L

L

for S0ix

deep mode: unstuff.
DSW mode: stuff.

deep mode: stuff.
DSW mode: unstuff.

update 20191008

update 20191008

update 20191008

update 20191008

Main:T39-01G0820-N47
AVL:T70-7SZ0800-T07,T70-7SZ0880-O05

VRM_EN

VRM_EN_C10

PWROK_AND

VRM_EN

RSMRST#

DPWROK

VRM_EN_C10

WAKE#_S0

SLP_S3#_5VDUALS0_IDLE

SLP_S3#_5VDUAL

SLP_S3# SLP_S3#_5VDUAL

S0_IDLE

VRM_EN

PCH_WAKE#

VRM_EN

VRM_EN

VRM_PGD_R

VRM_PGD_R

VCCST_PWRGD_R

ATX_5VSB

ATX_5VSB
VCC3

3VSB

3VSB

SIO_3VA

3VDSW

SIO_3VA ATX_5VSB

SIO_3VA

3VDSW

VCC3

3VDSW

+12V

3VSB

ATX_5VSB

ATX_5VSB

VCCST_PLL

3VSB

VCCIO_0_PG54

VRM_EN 48,49,53

VCCSA_PG53

VRM_PGD_R49

SIO_DPWROK26

SIO_RSMRST#26,47

DPWROK 12,47

RSMRST# 12

SLP_S3#12,26,53,54,55,57,59,60

SLP_S3_CTRL25,53,54,59

S0_IDLE26,28,53,54,56,58,59,60

VCCST_PWRGD 3,59

PCH_PWROK 12

LANPHY_WAKE#12,34

SIO_WAKE# 26

SLP_S3#_5VDUAL 38,46,55S0_IDLE26,28,53,54,56,58,59,60

PCH_WAKE#12,34

SLP_S3_CTRL25,53,54,59

SLP_S3#12,26,53,54,55,57,59,60

SLOT_WAKE# 19,20,21,23,24,60

VCCST_PWRGD 3,59
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Front Panel LED

Reserve pull high to 5VDIMM if PM 
don't want PLED light in deep mode.

SIO ver. LAA
Push pull pin, no need
to stuff resisters.

Low Active

JPWR1

ATX POWER CONNECTOR FRONT PANNEL

上1K是解決航嘉200W(huntkey) p o w e r
s u p p l y的問題,加1K是為 了 不 讓ATX_5VS B空載而產生震盪

EMI

0A

0306: Follow Check List For D0G-0505

0313: Change to PANDA Cap.

for S0ix

need confirm

CRB use GPP_F2

CRB use GPP_H15

Thunderbolt card support

need confirm

default use PCIE Slot Wake#

avoid VCC3 and VCC5 Big Ripple 

SUS_LED

PWR_LED

PSON#

SUS_LED

PWR_LED

FP_RST#_R

IDE_LED

HDD+

PSIN#_R

SPEAKER

IDE_LED
IDE_LED

PSON#

PWR_FAULT#

SLP_S3#_TBT
SLP_S4#_TBT

IDE_LED

DG_PEWAKE#
DG_RTD3_PWR_EN

DG_PERST#

DG_PEWAKE#

PLTRST_BU3#_THD

5VDIMM

3VSB

3VSB

5VDIMM

VCC5

VCC5

+12V

VCC5

-12V

VCC3

VCC3VCC3

ATX_5VSB

ATX_5VSB

ATX_5VSB
VCC5 ATX_5VSB VCC5

VCC5

VCC5

VCC3
VCC3

ATX_5VSB

VCC3 VCC3

VCC3 3VSB

VCC3

3VSBVCC3

VCC3

VCC5 VCC3

ATX_5VSB

LED_VSB 26

LED_VCC 26

ATX_PWR_OK 26,38,46

FP_RST#12,25

SPKR 12,18

M2_1_DAS23
PCH_SATA_LED#14

PWR_FAULT# 48

PWRBTIN 26

PS_ON#26,54,55

S0_IDLE26,28,53,54,56,58,59

TB_FRC_PWR15
TBCIO_PLUG_EVENT15

SLP_S3#12,26,53,54,55,57,59
SLP_S4#12,26,38,46,55,56,57
SLP_S5#12

M2_2_DAS24

DG_RTD3_PWR_EN 15
GPP_F214

GPP_H15 12,18

SLOT_WAKE# 19,20,21,23,24,59

PLTRST_BU3#21,26
DG_PERST# 20
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PIN44 for JRAINBOW2

PIN1  for JPIPE_LED1~3 and JRAINBOW1
PIN46 for JCORSAIR1

PWM1 for JRGB1 
RGB LED STRIPLINE USED

PWM2 for JRGB2
RGB LED STRIPLINE USED

C678 & C652 near VREF & VBAT Pin.
C683 & C682 near VDDIO & USB VBUS Pin.

C732 & C675 near VDD Pin.

C651 & C640 near AVDD Pin.

JT1 for FW update

IF no JPWRLED1 & JPIPE_LED spec

MCU can powered by 5VDUAL directly.
LED_VCC5 replace with 5VDUAL.

LED_DATA1

PWM2

LED_GPIO_03

PWM3

JRAINBOW1

PWM USE

PCH

MOS/IO cover LED_GPIO_02

COM 1~8

No Use

No Use

No Use

LED_DATA2

AUDIO Cover

Control

No Use

PWM1/

No UseJCORSAIR1

PWM2JRGB1/JRGB2 PWM1/

Net Name

LED_GPIO_01

Board Side LED

PWM2COM 9~16Board Side LED

LED MCU

PWM3 for Others
According to demand configuration

COM1~8 for PWM3
According to demand configuration.
Can configuration COM1~8,
To achieve 8 group Non-synchronized 
onboard LED control.
COM9~12 for PWM2
According to demand configuration.
If SPEC. don't have JRGB2, 
Can configuration COM9~12,
To achieve 4 group Non-synchronized 
onboard LED control.
PS. COM1 is the first action block, 
next is COM2, and so on.
Pin15,16 can configure to master 
smbus if spec requirement.

Voltage HW monitor

add 20191122

add 20191122

MB_USB_12D-_R
MB_USB_12D+_R

LED_RST#

VDD_CAP

VDD33_CAP

SMBCLK_VCC_LED
SMBDATA_VCC_LED

ICE_CLK
ICE_DAT

LED_DATA1

LED_SMI#

PWM1_R
PWM1_G
PWM1_B

LED_TEST#
VCC5_DET#

VCC5_DET#

ICE_DAT
ICE_CLK
LED_RST#

LED_DATA3

JRGB1_PWRDET

JRGB1_PWRDET

PWM1_G
PWM1_B

PWM1_R

DEMO_DET#

VCC5_DET#
LED_TEST#

DEMO_DET#

LED_SMI#

4_09VREF_ADJ

MCU_VIN1

MCU_VIN1

ALL_LED_OFF#

ALL_LED_OFF#

LED_RST#

SMBCLK_MCU
SMBDATA_MCU

5VDUAL

5VDUAL

5VDUAL LED_AVDD

5VDUAL

5VDUAL LED_AVDD

5VDUAL

5VDUAL

VCC5

5VDUAL

+12V_LED1

4_09VREF

VCCIO_12

5VDUAL

4_09VREF

PWM1_R 62
PWM1_G 62
PWM1_B 62

MB_USB_12D+14
MB_USB_12D-14

SMBCLK_VSB_PCH12,25,43,44
SMBDATA_VSB_PCH12,25,43,44

LED_DATA1 63

LED_DATA3 63

ALL_LED_OFF#65

PCH_MCU_LED_RST#15

SMBCLK_VSB_R 19,20,21
SMBDATA_VSB_R 19,20,21
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