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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
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C146 22u6.3X6

C10
0.022u25X4

C72 1u6.3X4

R18
24.9R1%4

Vinafix.com



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

0.1uFx1 per dimm

PDG � � ,� � � 	 

VCC_DDR

VPP25

VCC_DDR

CPU_VREF_CA0_B

DDR_SPD

DIMM0_CA_VREF_B

VTT_DDR

VPP25

DIMM0_CA_VREF_B

VCC_DDR
DIMM0_CA_VREF_B

DIMM0_CA_VREF_B

VCC_DDR

VTT_DDRVCC_DDR

VTT_DDR
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DIMMB1B

DDR4-288P_BLACK-RH-9

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
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Chassis Intrusion
RTC

ID

CFL CRB

2018.05/17 Robert maill

for S0ix

Pull Down PCH PHY into low power state.
For No Use intel Lan

PCH LANPHY PWR

LANPHY USE by SPEC

LPC : 39R .
ESPI : 33R.(default)

for S0ix

B460

2019.08.28 change GPD1

2018.05/17 Robert maill

2019.12.24 � LPC Pull-up� SIO


internal pull-up

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

2020/02/26 Remove PECI for no space

2020.03.04 Remove LFRAME_CS0_N RSVD pull-up
PDG Output & CRD no RSVD & B365 unstuff

SERIRQ & PIRQA# PDG An external Pull-up is required

2020.03.09 Remove TP

3VSB

3VDSW

VBAT_PCH

VBAT_PCH

VCC3

3VSB

VBAT_PCH

+12V

3VSB

VCC3

3VSB

3VSB

3VDSW

VCC3
3VSB

VCC3

3VSB

RTCRST# [24,25,43]
SMBCLK_VCC [8,9]

SMBDATA_VCC [8,9]

SMBCLK_VSB [28]

SMBDATA_VSB [28]

SIO_MSCL0_VSB [25]

SIO_MSDA0_VSB [25]

LPC_ESPI_IO2_R[25]

LPC_ESPI_IO0_R[25]

LPC_ESPI_IO3_R[25]

LPC_ESPI_IO1_R[25]

KBRST#[25]

LFRAME_CS0_N[25]

LDRQ#_RST_N[25]

SMBCLK_VSB_R[19,20,57]
SMBDATA_VSB_R[19,20,57]

ME_TLS_ON[18]

LPC_ESPI_SEL[18]

PCH_SML1ALERT#[18]

PCH_PSON#_SIO[25]

PCH_GP10_DVGA[59]

GPP_H12[18]

SATA_PCIE_DET0[22]

BIOS_DIS_SW1[22]
BIOS_SEL_PCIESATA1[22]

CPUFAN1_MODE[27]

SYSFAN1_MODE[27]

PCH_GP21_DCPU[59]
PCH_GP20_DEVICE[59]

PCH_GP22_DDRAM[59]

PCH_SPI_CLK[44]

PCH_SPI_IO2[18,44]

PCH_SPI_IO3[18,44]
PCH_SPI_MISO[18,44]
PCH_SPI_MOSI[18,44]

PCH_SPI_CS2#[44]

PCH_SPI_CS0#[44]

SLP_S0# [25]

SLP_S3# [25,49..51,55]
SLP_S4# [25,43,51..53]

SLP_SUS# [25]

DPWROK [55]
PCH_PWROK [55]
CHIP_PWGD [25,44,58]

CPU_PWRGD [3]

SIO_RSMRST# [25,44,55]
DRAM_RESET# [8,9]

FP_RST# [56]

PLTRST# [25]
CPURST# [3]

PWRBTN# [25]

PCH_WAKE# [19,20,22,23,55]

ME_DIS# [18]

CPU_PM_DOWN [3]
PCH_THERMTRIP [3]

CPU_PM_SYNC [3]

SPKR [56]

XDP_TCK [3]

XDP_TDI [3]
XDP_TDO [3]

XDP_TMS [3]

XDP_TRST [3]

CPU_PRDY [3]

CPU_OUTPUT_TRIGGER [3]

CPU_PREQ [3]
CPU_INPUT_TRIGGER [3]

LAN_DISABLE# [31]

LANPHY_WAKE# [31,55]

PCH_SUSCLK [23]

SLP_LAN# [31]

SMLINK0_CLK[31]
SMLINK0_DATA[31]

SERIRQ[25]
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R412 X_10K/4

R356 X_0R/4

R219 X_3.9K/4

R217
10K/4

R442 0R/4

TP5

R423 0R/4

R418 1K/4

R414 X_10K/4

R215
10K/4

R431 0R/4

D

S

G

Q52

2N7002

R421 X_4.7K/4

R512 10K/4

VR93 X_0R/4

R513 499R1%4

R220
X_0R/4

R440
1M1%4

Q50
2N7002D

G2

D1

G1

S
1

S2

D2

R518 X_10K/4

R397 0R/4

R368 X_3K1%4

R441 1K/4

R516 1K/4

VR94 X_0R/4R459 22R/4

R369 3K1%4

R430 1K/4

LPC

SMB

SPI JTAG

Power
Management

STRAP

PCH1A

H410

GPP_A1 / LAD0 / ESPI_IO0
AR15

GPP_A2 / LAD1 / ESPI_IO1
AY15
AV17

GPP_A3 / LAD2 / ESPI_IO2BE14
GPP_A4 / LAD3 / ESPI_IO3

GPP_A0 / RCIN# / ESPI_ALERT1#
AU15

GPP_A5 / LFRAME# / ESPI_CS0#
BF14

GPP_A6 / SERIRQ / ESPI_CS1#
BC13

GPP_A7 / PIRQA# / ESPI_ALERT0#
AY13

GPP_C0 / SMBCLK
BE38

GPP_C1 / SMBDATA
BC42

GPP_C2 / SMBALERT#
BE41

GPP_C3 / SML0CLK
BE37

GPP_C4 / SML0DATA
BC33

GPP_C5 / SML0ALERT#
BC35

GPP_C6 / SML1CLK
BC43

GPP_C7 / SML1DATA
BF38

GPP_B23 / SML1ALERT# / PCHHOT#
BA22

GPP_H10 / SML2CLK
BE32

GPP_H11 / SML2DATA
AU31

GPP_H12 / SML2ALERT#
BF33

GPP_H13 / SML3CLK
BE33

GPP_H14 / SML3DATA
AV31

GPP_H15 / SML3ALERT#
BD33

GPP_H16 / SML4CLK
BD36

GPP_H17 / SML4DATA
BF32

GPP_H18 / SML4ALERT#
BF34

GPP_C16 / I2C0_SDA
AY45

GPP_C17 / I2C0_SCL
AY33

GPP_C18 / I2C1_SDA
AY35

GPP_C19 / I2C1_SCL
AW44

GPP_H19 / ISH_I2C0_SDA
AY31

GPP_H20 / ISH_I2C0_SCL
BE36

GPP_H21 / ISH_I2C1_SDA
BF37

GPP_H22 / ISH_I2C1_SCL
BF36

GPP_H23 / PS_ON#
BG34

GPP_A11 /PME#
BF15

PECI
AK4

GPP_A12/BMBUSY#/ISH_GP6/SX_EXIT_HOLDOFF#
BD15

SLP_SUS#
BF10

GPD6 / SLP_A#
BE13

GPD4 / SLP_S3#
BA11

GPD5 / SLP_S4#
BF13

GPD10 / SLP_S5#
BB7

GPP_B12 / SLP_S0#
BE24

SLP_LAN#
AV11

GPD9 / SLP_WLAN#
BA9

GPP_A13 / SUSWARN# / SUSPWRDNACK
BF17

GPP_A15 / SUSACK#
BD17

GPD8 / SUSCLK
AV13

GPP_A14/SUS_STAT#/ESPI_RESET#
BF16

DSW_PWROK
BD4

PCH_PWROK
BE4

PROCPWRGD
AL2SYS_PWROK
AW3

RTCRST#
BE8

SRTCRST#
BF8

RSMRST#
BG5

DRAM_RESET#
BD10

SYS_RESET#
AV3

PLTRST_PROC#
AK3

GPP_B13 / PLTRST#
BD24

GPD3 / PWRBTN#
BC5

PM_DOWN
AH2

PM_SYNC
AH3

GPD2 / LAN_WAKE#
BE10WAKE#
BE9

INTRUDER#
BF9

THRMTRIP#
AH4

ITP_PMODE
AR2

SPI0_CS2#
AY27 SPI0_CS1#
BA27 SPI0_CS0#
BF28

SPI0_MOSI
BF27 SPI0_MISO
BE27 SPI0_IO3
BD27 SPI0_IO2
BF26

SPI0_CLK
BE29

GPP_B14 / SPKR
AU24

CPU_TRST#
AV2

JTAG_TCK
AN1

JTAG_TDI
AP2JTAG_TMS
AP4

JTAGX
AP3JTAG_TDO
AN3

PRDY#
AR1PREQ#
AU3

PCH_TRIGIN
AJ2

PCH_TRIGOUT
AL1

CL_RST#
AW2 CL_DATA
AU4 CL_CLK
AU2

GPD0 / BATLOW#
BF11GPD1 / ACPRESENT
BD13

GPD11 / LANPHYPC
BC11

GPP_B18 / GSPI0_MOSI
BE26

GPP_B22 / GSPI1_MOSI
AR24

GPP_A8 / CLKRUN#
BA15

R463
100K1%4

R288 30R/4

R297 30R/4

R355 3.9K/4

R510 X_10K/4

R438 20K1%4

R290 620R1%4

R329 1K/4

R348 X_10K/4

R216
X_0R/4

R349 10K/4

R391 X_0R/4

JCI1

H1X2M_BLACK

1
2

R420 10K/4

R439 20K1%4

R371 3.9K/4

R451 0R/4

R515 10K/4

R424 X_10K/4

R519 X_10K/4

R517 10K/4

D

S

G

Q49

2N7002

CP4 X_COPPER

R514 499R1%4

R511 X_10K/4

R398 10K/4

C400

1u16X6

R428 10K/4

R265 0R/4

R422 0R/4

R214 X_3.9K/4

R395 10K/4
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1u16X6

R372 X_0R/4

R433 0R/4

R429 1K/4

R415 X_10K/4

R289 X_1.5K1%4

R266 0R/4

INTRUDER#

SMLINK0_CLK
SMLINK0_DATA

BATLOW#

SMBCLK_VSB_PCH

LANPHY_WAKE#_R
PCH_WAKE#_R

SMLINK1_DATA
SMLINK1_CLK

LAN_DISABLE#

SUSACK#

SRTCRST#

FP_RST#

SMBCLK_VSB_PCH

PCH_PWROK

SMBCLK_VCC
SMBDATA_VCC

GPP_H18

GPP_H16

GPP_H17

CLKRUN#

SMBCLK_VSB_R
SMBDATA_VSB_R

GPP_H16

GPP_H17
GPP_H18

SMBDATA_VSB_PCH

SMBDATA_VSB_PCH

PWRBTN#

ME_DIS#

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

SERIRQ

LFRAME_CS0_N

PIRQA#

KBRST#
ESPI_RST#

SMBDATA_VSB_PCH

SMBCLK_VSB_PCH

ME_TLS_ON

SMLINK0_CLK
SMLINK0_DATA

LPC_ESPI_SEL

SMLINK1_CLK
SMLINK1_DATA
PCH_SML1ALERT#

PCH_PSON#

PCH_PSON#

GPP_H12

GPP_H17

GPP_H16

GPP_H18

PCH_SPI_CLK

PCH_SPI_IO2
PCH_SPI_IO3

PCH_SPI_MOSI

PCH_SPI_MISO

PCH_SPI_CS2#

PCH_SPI_CS0#

SLP_S4#

SLP_S3#

SLP_SUS#

SLP_LAN#

LAN_DISABLE#

SUSWARN#

SUSACK#
PCH_SUSCLK

DPWROK
PCH_PWROK
CHIP_PWGD
CPU_PWRGD

RTCRST#

SRTCRST#
SIO_RSMRST#
DRAM_RESET#
FP_RST#

CPURST#

PWRBTN#

PCH_WAKE#_R

LANPHY_WAKE#_R
SB_PME#
ME_DIS#

BATLOW#

PCH_THERMTRIP_R

SYNC_R

CLKRUN#

INTRUDER#

NO_REBOOT

CPU_PREQ

XDP_TRST
CPU_PRDY

PCH_TRIGOUT
CPU_OUTPUT_TRIGGER

SB_PME#

CPU_PM_DOWN

SERIRQ

PIRQA#

PWRBTN#
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< 1 inch 

Close to PCH

PCH_CLK

PCH_AUDIO

PDG

0326: Add Reserve R562 For 300 Series Update

0327: Add Reserve R569 For 300 Series Update

0326: Add Reserve R3287 For 300 Series Update

LPC : 39R .
ESPI : 33R.(default)

>500~1000mil

XCLK_BIASREF < 1000 mil

To PCI_E1 x16 Slot

To I219

To M.2_1 To PCI_E1 x16 Slot

To LAN-I219 Chip

To M.2_1 Slot
PGD page87

0326: Add Reserve R3287 For 300 Series Update

To WIFI

SMD

Port B HDMI

Port C DVI,HDMI2.0 OR Others

Port D DisplayPort to VGA

DDI interfaace Disable 
no connect

To PCI_E1 x1 Slot

To PCI_E2 x1 Slot

2020.03.05 layout swap

VCC3

VCC3

3VSB

PCH_CLK5_1P0

AZ_RST#[29]

AZ_SDOUT_R[18]

AZ_SYNC[29]

AZ_SDOUT[29]

AZ_BITCLK[29]

AZ_SDIN0[29]

PCH_CPU_AUD_SDO[3]

PCH_CPU_AUD_SDI[3]

PCH_CPU_AUD_SCLK[3]

HDMI_DDPB_HPD [32]

HDMI_DDPB_CTRLCLK [32]
HDMI_DDPB_CTRLDATA [32]

DSP_DDPD_HPD [34]

CLK_SIO_PCI[25]

CLKREQ#6[19]

CLKREQ#1[31]

CLKREQ#3[22]

PCH_CPU_BCLK_DP [3]
PCH_CPU_BCLK_DN [3]

PCH_CPU_NSSC_CLK_DP [3]
PCH_CPU_NSSC_CLK_DN [3]

PCH_CPU_PCIE_DP [3]

PCH_CPU_PCIE_DN [3]

CLK_PE1_DN [19]
CLK_PE1_DP [19]

CLK_LAN1_DP [31]

CLK_LAN1_DN [31]

CLK_M2_1_DP [22]
CLK_M2_1_DN [22]

CLKREQ#5[23]

CLK_WIFI_DP [23]
CLK_WIFI_DN [23]

DVI_DDPC_CTRLCLK [33]
DVI_DDPC_CTRLDATA [33]

DVI_DDPC_HPD [33]

CLK_PE2_DN [20]
CLK_PE2_DP [20]

CLKREQ#12[20]
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R337 2.2K/4
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C519
22p50N4

R425X_10K/4

R492

0R/4

R385 33R/4

R39310K/4

R320X_10K/4

Y3
32.768KHZ12.5p_S

1
2

R302 30R/4

R494

39R/4

R495 2.7K1%4

RN2

8P4R-2.2K/6

1
3
5
7

2
4
6
8

C402 15p50N6

R350 2.2K/4

R357 33R/4

C401 15p50N6

R493 1M1%4

C518
22p50N4

AUDIO

PORT B

PORT C

PORT D

eDP

PCH1D

H410

HDA_SDI0
BA2

HDA_SDI1
BB1

HDA_SDO
BC3

HDA_BCLK
BB3

HDA_SYNC
BG6

HDA_RST#
BC1

GPP_D6 / I2S0_TXD
AU43

GPP_D7 / I2S0_RXD
AV44

GPP_D8 / I2S0_SCLK
AU42

GPP_I0 / DDPB_HPD0
AP7

GPP_I1 / DDPC_HPD1
AT8

GPP_I2 / DDPD_HPD2
AP8

GPP_I3 / DDPE_HPD3
AT7

GPP_I4 / EDP_HPD
BA1

GPP_I5 / DDPB_CTRLCLK
AW5

GPP_I6 / DDPB_CTRLDATA
AV7

GPP_I7 / DDPC_CTRLCLK
AT5

GPP_I8 / DDPC_CTRLDATA
BA6

GPP_I9 / DDPD_CTRLCLK
AY1

GPP_I10 / DDPD_CTRLDATA
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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

Boot BIOS

0 : SPI (Default)
1 : LPC

2019.12.05 � � LPC Mode internal pull-down

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.

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.

Reserved

Reserved
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0 : DISABLE Intel DCI-OOB(Default)
1 : ENABLE intel DCI-OOB
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Flash Descriptor
Security Override

0 : ENABLE
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GPP_B23

GPP_C5

GPP_B22

GPP_C2

GPP_B18

GPP_B14

Reserved

Internal Pull-up

Reserved

Internal Pull-up

CRB �

CRB �

CRB �
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SIO HM Voltage Over 2V will Not Detect

HW Monitor - Voltage

To CPU Socket

To SYSTEM

To PWM MOSFET

Thermal

2019.12.16 follow 7C70

DEBUG PORT

COM Port

VCC5

+12V

VCORE

VCC5

+12V
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-12V

CPU [25]
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5V [25]
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From SIO

C7 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

INTERNAL pull up 3.3

C3 Close to U3 PIN5

GPIO Control

C6 close to NCT3961S

TO SIO

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

SYSFAN1_PWR
>40mil

C2051 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)

C2052 Close to U126 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

INTERNAL pull up 3.3 C2053 close to NCT3961S

+12V

+12V

VCC3

VCC3

+12V

+12V

VCC3

VCC3
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CPU_FAN1_3961[25]

CPU1_FANTAC [25]

FAN_EN[25,27]

FAN_EN[25,27]

SYSFAN1_MODE[12]

SIO_SYS1_FAN_3961[25]
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VOLTAGE CONSOLE

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

5VDIMM 5VDIMM
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CA21.CA23 closed PIN25
CA14 close to PIN38

R11-0000034-W08

LIN_OUT

MIC1

For EMI

Closed Codec

ALC892

Closed PIN9

follow PCH power well

LIN_IN

CA35,CA36 close to pin29

129mA

N54-13F0271-K06

MIC1

LIN_OUT

LIN_IN

E

D

F

D0G-2710510-I05 D0G-2710510-I05

C91-1011041-P01

C91-1011041-P01

Closed PIN1

Closed Pin3

Closed Pin 27

for rear I/O 6port:
887VD/892:1k

for rear I/O 3port:
887VD/892:75R

LDOVDD

3VSB

5VDUAL

3VSB

VCC3

LDOVDD

LOUT_L[30]
LOUT_R[30]

LINE2_R [30]
LINE2_L [30]
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MIC2_L [30]
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D0G-2710510-I05
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De-POP circuit

Close to Front panel

ESD protect

D0G-2710510-I05
AVL:D0G-2950500-SI0

AnalogDigital

For HDA/AC97 front cable.
Close to Front panel
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LAN ConnectorINTEL LAN - I219

 ESD Protect
UL1 & UL2 close to connector

For EMI

MAIN D04-1006700-F07

500mA

support WOL from Deep Sx: 
Power source from 3VA (DSW power) & make sure MAX current is enough to support i218/i219.

CLOSE TO QL1 CLOSE TO PIN 4 & PIN 5

CLOSE TO PIN 29

20mil

CLOSE TO choke CLOSE TO pin47

30mil

� � � GND� �

30mil

+3.3V_LAN

+3.3V_LAN

+0.9V_LAN

ATX_5VSB
3VDSW

+3.3V_LAN

SLP_LAN#[12]

CLK_LAN1_DP[13]
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LAN_DISABLE#[12]
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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

M31-2512893-W03
128MB SPI ROM

3VSB

3VSB 3VSB

ATX_5VSB

SIO_DPWROK[25,55]

SIO_RSMRST#[12,25,55]

CHIP_PWGD[12,25,58]
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PCH_SPI_IO2[12,18]

PCH_SPI_CLK[12]

PCH_SPI_IO3[12,18]

Size Document Description Rev

Sheet ofDate:

MSI

1.0

MS-7C89

44 65

Custom BIOS ROM

Tuesday, March 17, 2020

MICRO-STAR INT'L CO.,LTD

Size Document Description Rev

Sheet ofDate:

MSI

1.0

MS-7C89

44 65

Custom BIOS ROM

Tuesday, March 17, 2020

MICRO-STAR INT'L CO.,LTD

Size Document Description Rev

Sheet ofDate:

MSI

1.0

MS-7C89

44 65

Custom BIOS ROM

Tuesday, March 17, 2020

MICRO-STAR INT'L CO.,LTD

R360 0R/4

D16 S-LRB520S-40T1G

R344 62R/4

C4120.1u16X4

R380 0R/4

C372 10u6.3X6

R345 62R/4

SPI1

W25Q128FWSIQ-HF

CS
1

DO(IO1)
2

WP(IO2)
3

GND
4

VCC
8

HOLD(IO3)
7

CLK
6

DI(IO0)
5

R342

0R/4

R434 0R/4

R338 62R/4

D15 X_S-LRB520S-40T1G

JTPM1

H2X6[10]M-2PITCH_BLACK

1 2
3 4

6
7 8
5

9
1211

R359 0R/4

R339 62R/4

R361 0R/4

R455 10K/4

R340 62R/4

R377 0R/4

C377 0.1u16X4

R365 0R/4

D14 S-LRB520S-40T1G

C410
0.1u16X4

R381 0R/4

R358 0R/4

D9
ESD-AOZ8131DI

1
2

D13 X_S-LRB520S-40T1G

R364 0R/4

R363 0R/4

R341
X_2.2K/4

SPI_SW_SEL

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_RTPM_MOSI

PCH_SPI_CLK_RTPM_CLK

TPM_IO2PCH_SPI_IO2_R

TPM_MISO
TPM_SPI_CS2#

TPM_RST#

PCH_SPI_CLK

PCH_SPI_IO3

PCH_SPI_CS0#

PCH_SPI_MOSI
PCH_SPI_IO2

PCH_SPI_MISO

PCH_SPI_IO2_R

PCH_SPI_MISO_R

PCH_SPI_CLK_R

PCH_SPI_MOSI_R

PCH_SPI_IO3_R



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Jumper insert,VCORE/VGT 0.9V.

VCORE Iccmax 140A,TDC 132A, OCP182A.
VGT Iccmax 30A,TDC 28A, OCP39A.

close to CHOKEGT1

close to CHOKEV1

SET1:Iccmax:140A,OCP:130%*Iccmax,DVID mV

SET1 V
SET2 V
SET3 V
SET4 V
SET5 V

SET5:Iccmax:30A,OCP:130%*Iccmax,DVID mV

Close to PWM

VOFS=0.4*(VOFSM-1.7)
-500mV& VOFS& 590mV.
Disable offset function,OFSM Pin to GND.

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

' ( ) * + , - . ) / 0 1 2

' 3 4 . - 5 6 7 8 9:;'.<=4)>>?1*+,-.)/012

Sensor POR min 2V

Local sense

remote sense

Local sense

remote sense

2020.02.14 @ 
A �B C �D E F G
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Close to IC

Close to IC

12VIN

VCORE

12VIN

VCORE

VCORE
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Close to IC

Close to high MOS.

12VIN CONNECTOR

close to connector

VGT OSCON follow 7C88
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SA Power:1.05V,11.1A

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

Current limit: 13A~18A, TYP=15A

FB:0.6V

Vout = 0.6 * (1 + 1K/1.33K)
= 1.051V

VCC:4.85~5.15

reserve snubber

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

3.3V(VCC3)

EN:VIH1.2~1.4V

3V

open drain

Irms1 = Iout * SQRT((Vout/Vin) * (1 - (Vout/Vin)))
= 11.1 * 0.2825
= 3.136A

2020.02.12 @ H I VRM_ENJ

VCCSA

+12V
ATX_5VSB

+12V

VCCSA
+12V_VCCSA

3VSB

VCCSA_VCC

+12V +12V_VCCSA

VCCIO_EN[50]
SLP_S3#[12,25,50,51,55]

VSA_SENSE [6]

SA_OV[28]

VCCSA_PG[55]

GPP_E3[15,50]
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for S0ix

Irms1 = Iout * SQRT((Vout/Vin) * (1 - (Vout/Vin)))
       = 6.4 * 0.27
       = 1.728A

EN:VIH1.2~1.4V

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

from NCT3933

0.95V Icc:6.4A

reserve snubber

FB:0.6V

Icc:6.4A

0.95V

VCC:4.85~5.15

VCCIO Power 0.95,6.4A

MODE:
RM_H:75K,RM_L:51K->FCCM (Freq:800K) Default
RM_H:330K,RM_L:15K->Eco-mode (Freq:800K)

3V

open drain5V

5V(5VDIMM)

Vout = Vref * (1 + R3413/R3408)
     = 0.6 * (1 + 1K/1.74K)
     = 0.6 * 1.5747
     = 0.9448V

ATX_5VSB

VCCIO
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PS_ON#[25,56]

S0_IDLE[25,54,55]

SLP_S3_CTRL[55]

VCCIO_OV[28]

VCCIO_SENSE [6]

VCCIO_EN [49]

GPP_E3[15,49]

S0_IDLE_CTRL[51]

DDR_PWRGD[52]

SLP_S3#[12,25,49,51,55]

VCCIO_PG[55]
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VCCST_PLL
VCCSTG

Power Loss1=(I*I)*Rds(on)
          =(0.45*0.45)*0.022
          =0.2025*0.022
          =4.455mW

1.0V; 0.45A

1.0V; 0.2A

Power Loss2=(I*I)*Rds(on)
          =(0.2*0.2)*0.022
          =0.04*0.022
          =0.88mW

for S0ix

2019.08.30 B460 1V

2019.08.30 B460 1V

2019.08.08 nick mail

3VSBATX_5VSB

VCCST_PLL

PCH_1VSB

VCCSTG

3VSB

3VSBATX_5VSB

SLP_S3#_5VDUAL[43,55]

PSON#[56]

S0_IDLE_CTRL[50]

SLP_S3#[12,25,49,50,55] SLP_S4#[12,25,43,52,53]

Size Document Description Rev

Sheet ofDate:

MSI

1.0

MS-7C89

51 65

Custom CPU PWR-VCCST/PLL

Tuesday, March 17, 2020

MICRO-STAR INT'L CO.,LTD

Size Document Description Rev

Sheet ofDate:

MSI

1.0

MS-7C89

51 65

Custom CPU PWR-VCCST/PLL

Tuesday, March 17, 2020

MICRO-STAR INT'L CO.,LTD

Size Document Description Rev

Sheet ofDate:

MSI

1.0

MS-7C89

51 65

Custom CPU PWR-VCCST/PLL

Tuesday, March 17, 2020

MICRO-STAR INT'L CO.,LTD

D

S

G

Q43

X_2N7002

C206
0.1u16X4

R206
4.7K/4

U21

TPS22976DPUR_WSON14-HF

VIN1-1
1

VIN1-2
2

ON1
3

VBIAS
4

ON2
5

VIN2-1
6

VIN2-2
7

GND
11

VOUT2-1
8

VOUT2-2
9

CT2
10CT1
12

VOUT1-2
14VOUT1-1
13

Thermal Pad
15

C265

0.1u16X4

C261
0.1u16X4

R205
4.7K/4

C201 22u6.3X6

C190

X_22u6.3X6

C262

0.1u16X4

C196 22u6.3X6

R210 4.7K/4

R209 4.7K/4

Q46
2N7002D

G2

D1

G1

S
1

S2

D2

C182

22u6.3X6

Q47
2N7002D

G2

D1

G1

S
1

S2

D2

C191

X_22u6.3X6

Q45
2N7002D

G2

D1

G1

S
1

S2

D2

R202 0R/4

C181
4700p50X4

C180
4700p50X4

C264

0.1u16X4

R204

47K/4

R201

47K/4

R203 X_0R/4

Q41
2N7002D

G2

D1

G1

S
1

S2

D2

VCCSTPLL_EN_Q

VCCST_PLL_EN

VCCSTPLL_EN_Q

VCCSTG_EN

VCCST_PLL_EN
VCCSTG_EN

SLP_S4#

VCCST_PLL_EN

PSON# VCCSTG_EN

VCCSTG_EN_Q
VCCSTG_EN_Q

SLP_S3#_5VDUAL

VCCSTG_EN



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

DDR4 Power:1.2V,12.15A

FB:0.75V

1.2V

Icc:9.525A

OCP:?A

3.7A For CPU

7.85A For 2DIMM 

0.375A For DDR VTT 

OCP = 12.5~16.6A; Choke Isat=32A

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

Vout = Vref * (1 + R215/R222)
     = 0.75 * (1 + 1K/1.69K)
     = 0.75 * 1.591
     = 1.208V

MAX:0.375A

f:400KHz

0330: Follow 300 Series Update

VIH=2 ,VIL=0.8

D03-4503N0C-ST8
Current limit= 124K*5uA/10/5.1mohm)=12.16A
Current limit= 124K*5uA/10/3.9mohm)=15.9A

0.4V<=Rlimit *5uA<=3V
123.24*0.005=0.6162

 = 15.8*3.9*10/5 = 123.24K

Rlimit = Llimit * Rds * 10 /5uA

5V

3V

Irms = Iout * SQRT((Vout/Vin) * (1-(Vout/Vin)))
       =12.15* 0.427
       = 5.2A 

3V

Rocset

VCC_DDR

5VDIMM

VTT_DDR

VCC_DDR

5VDIMM

VCC_DDR

ATX_5VSB

5VDIMM

VCC_DDR

5VDIMM

5VDIMM_IN

5VDIMM_IN5VDIMM

ATX_5VSB

DDR_OV[28]

DDR_VTT_CTRL[3]

DDR_PWRGD[50]

VPP_VR_PG [53]

SLP_S4#[12,25,43,51,53]
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VPP2.5V Power:2.5V,3A

IC OCP:4.6

3V

Irms = Iout * SQRT((Vout/Vin) * (1 - (Vout/Vin)))
       = 3 * 0.5
       = 1.5A 

open drain

3V
3V

5V

VIH>1.5V

VIN=4.5~18V

L=(Vout-(1-Vout/Vin))/(Fsw*Iout*0.4)
  =1.66uH

2.5V

f:1MHz

Tss=Css*Vref/Iss
10nF*0.6/4u=1.499ms

reserve snubber

Vout=0.6*((R1/R2)+1))
          0.6*((52.3/16.5)+1)=2.501

3V

ATX_5VSB 5VDIMM

5VDIMM

VPP25

5VDIMM

ATX_5VSB

VPP25

5VDIMM_VPP5VDIMM

SLP_S4#[12,25,43,51,52]

VPP_VR_PG [52]
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Irms = Iout * SQRT((Vout/Vin) * (1 - (Vout/Vin)))
= 11 * 0.4
= 4.4A

Lmin = ((Vin - Vout)/(Fsw * k * Iout_max)) * (Vout/Vin)
= 0.8335uH (K = 30%)

PCH_1VSB Power:1V,9.208+0.65=9.858A

Rdson(Low Side) 5V

D03-4503N0C-ST8:3.9 ~5.1 mohm

Rocset

EN_MODE Pin Voltage IC Operate Mode

<0.4V

2.1~2.7V

4.3~5V

shut down

DEM

FCCM
Vout = Vref * (1 + R821/R822)

= 0.8 * (1 + 1K/3.92K)
= 0.8 * 1.2551
= 1.004V

2019.08.30 B460 1V

20190909 400 update

Note: Rocset(min)=5K

Default:FCCM
L:FCCM
H:DEM

Iocp =Rocset* Iocset /Rdson(low)
=5.6K*10uA/3.9m
=14.36A

Iocp =Rocset* Iocset /Rdson(max)
=5.6K*10uA/5.1m
=10.98A

OCP = 11.66~15.55A
5VDUAL_PCH_IN

5VDUAL

PCH_1VSB

5VDUAL

ATX_5VSB

PCH_1VSB

5VDUAL

3VSB

VSB_ENABLE#[25,43,44]

S0_IDLE[25,50,55]
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3.3V

1.01661V

for 5VDIMM and 5VDUAL

for wake

for S0ix

deep mode: unstuff.
DSW mode: stuff.

deep mode: stuff.
DSW mode: unstuff.

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

3.3V

PWR-VRM-Seqence

2019.10.08 400 Update

2019.10.08 400 Update

2020.01.30 400 Update

ATX_5VSB

ATX_5VSB

VCC3

3VSB

3VSB

SIO_3VA

3VSB

SIO_3VA
ATX_5VSB

SIO_3VA

3VDSW

VCC3 3VSB

ATX_5VSB

VCCIO_PG[50]

VRM_EN [45]

VCCSA_PG[49]

VRM_PGD[45]

SIO_DPWROK[25,44]

SIO_RSMRST#[12,25,44]

DPWROK [12]

SLP_S3#[12,25,49..51]

SLP_S3_CTRL[50,55]

S0_IDLE[25,50,54,55]

VCCST_PWRGD [3]

PCH_PWROK [12]

SIO_CPU_FAN1 [25]

SLP_S3#_5VDUAL [43,51]S0_IDLE[25,50,54,55]

PCH_WAKE#[12,19,20,22,23]

SLP_S3_CTRL[50,55]

LANPHY_WAKE#[12,31]
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Front Panel
LED

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

Low Active

JPWR1

ATX POWER CONNECTOR
FRONT PANNEL

K 1KL M N O P 200W(huntkey)power
supplyQ R S ,% 1KL T U � V ATX_5VSBW X Y Z [ \ ]

0306: Follow Check List For D0G-0505

For Power RIPPLE 

CML-S  GND
RKL-S  HiZ

pull-up M2


pull-up PCH


For +12V PLANE

5VDIMM

3VSB

3VSB

5VDIMM

VCC5

VCC5

+12V

VCC5

-12V

VCC3

VCC3VCC3

ATX_5VSB

ATX_5VSB

ATX_5VSB
VCC5 ATX_5VSB

VCC5

VCC5

VCC5

VCC3

VCC5VCC3

ATX_5VSB

ATX_5VSB

VCC3

+12V+12V+12V +12V+12V

LED_VSB [25]

LED_VCC [25]

ATX_PWR_OK [25,43]

FP_RST#[12]

SPKR [12]

PCH_SATA_LED#[14]

PWRBTIN [22,25]

CPU_ID[3]
PS_ON# [25,50]

JVBOOT#[45]

M2_1_DAS[22]

PSON# [51]
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PIN44 for JRAINBOW2

PIN1  for JPIPE_LED1~3 and JRAINBOW1
PIN46 for JCORSAIR1

PWM1 for JRGB1 
RGB LED STRIPLINE USED

C2073         near  VBAT Pin.
C2070 near VDDIO & USB VBUS Pin.

C2075 & C2074 near VDD Pin.

C702 & C2076 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_03JRAINBOW1

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

JRGB1/JRGB2 PWM1

Net Name

LED_GPIO_01

Board Side LED

COM 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.

No Use

No Use

If you use ADC function,need to separate VREF from AVDD and 4_09VREF stuff for VREF.

2019.11.22 Robert mail

5VDUAL

5VDUAL

5VDUAL LED_AVDD

5VDUAL

5VDUAL LED_AVDD

5VDUAL

5VDUAL

VCC5

+12V_LED1

LED_AVDD

5VDUAL

PWM1_R [58]
PWM1_G [58]

PWM1_B [58]

MB_USB_8D+[14]
MB_USB_8D-[14]

LED_DATA1 [58]

LED_RST#[15]

SMBDATA_VSB_R [12,19,20]
SMBCLK_VSB_R [12,19,20]
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>60mil>60mil
 JRAINBOW1 LED 

60mil 3 A

JRGB1

G_LED1

R_LED1

B_LED1

G_LED1

+12V_LED1

R_LED1

B_LED1

R_LED1

B_LED1

+12V_LED1
G_LED1

+12V_LED1+12V

ATX_5VSB
+12V

VCC5_LED1
VCC5_LED1

VCC5_LED1

VCC5

VCC5

VCC5

VCC5_LED1

PWM1_G[57]

PWM1_R[57]

PWM1_B[57]

CHIP_PWGD[12,25,44]

LED_DATA1[57]
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EZ Debug LED

VGA BOOT
DRAMCPU
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