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KBL-S Processor

Intel

Intel JACKSONVILLERJ45 CONN *1

DMI X4(Gen 3)

CHA SO-DIMM

CHB SO-DIMM

Voltage:3.3V,
3.3VAUX
Clock: 24MHz

Kabylake

nVIDIA GPU GB2b-64
N16S-GTR-S-AIO-A2

IMVP8
3 Phase

SIDE USB CONN*2Ports

SIO

COM CONN*1(Rear)

LPC

Voltage:3.3VAUX
TPM

Block Diagram - M910z

Voltage: 0.6V, 1.2V

DDR4 1866/2133/2400

Voltage:3.3VAUX, 1.2VAUX, 
1.8VAUX
Clock: 25MHz/100MHz

X4

IT8733

Clock: 32.768K/14/33/48/96/100MHz

Voltage: V3.3A,V1.0A,VCCDSW_3p3 

PCI Express 3.0

Voltage:3.3V,5V

Clock: 24MHz

Audio Codec

HDA

ALC233-VB2-CG

SPI Flash ROM(16MB)

SATA3.0

SPI

PCH

P
C
I
 
E
x
p
r
e
s
s
 
2
.
0

SATA HDD*1

USB3.0
Rear USB CONN*4Ports

Thermal Header
FAN Header*1
SPI(1MB)*1

DDI3

DP CONN

eDP

M.2 Socket
Slot E KEY

(4.1W)

USB3.0

LGA1151

DDR4 1866/2133/2400

x1

x1

Voltage:
VCCCORE
VCCGT
VCCSA

VCCCORE

IMVP8
2 Phase

VCCGTS

1 PhaseVCCSA

SATA ODD*1
SATA3.0

RTD2586HXD
 SCALARLVDS CONN

DP Switch
TS3DV642

USB2.0
Card Reader

USB2.0
Web Camera

USB2.0
Multi-Touch Connector

SPI

GDDR5 CHA

M.2 Socket
Slot M KEY x4

USB3.0
USB TYPE-C HD

PS8330B
DP REPEATER

8Gb(256MX32)

1250MHZ

8Gb(256MX32)
GDDR5 CHA

*SAMSUNG-K4G80325FB-HC03
*MICRON-MT51J256M32HF-60:A

M=0 M=1

DQ 0~31 DQ 32~64
1250MHZ
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CPU DEBUG CONN

WITHIN 1.1 INCH FROM XDP

WITHIN 1.1 INCH FROM CPU

WITHIN 0.25 INCH FROM XDP

WITHIN 1.1 INCH FROM CPU

XDP_CPU_CFG_N0
XDP_CPU_CFG_N1
XDP_CPU_CFG_N2
XDP_CPU_CFG_N3

XDP_CPU_CFG_N4
XDP_CPU_CFG_N5
XDP_CPU_CFG_N6
XDP_CPU_CFG_N7

XDP_CPU_CFG_N8
XDP_CPU_CFG_N9
XDP_CPU_CFG_N10
XDP_CPU_CFG_N11
XDP_CPU_CFG_N12
XDP_CPU_CFG_N13
XDP_CPU_CFG_N14
XDP_CPU_CFG_N15

XDP_CPU_CFG_N16
XDP_CPU_CFG_N17

XDP_CPU_CFG_N18

XDP_CPU_CFG_N19

VCCST_PWRGD_XDP

PWRGD_XDP

XDP_CPU_CFG_N0

XDP_EAR_N

H_TDO

XDP_VCC_OBS

DBRESET_R_N

CPUT_XDP_RST_N
SMB_CLK
SMB_DATA

H_TCK

H_TRST_N

XDP_CPU_PREQ_N

H_TMS

H_TDI

PRIM_XDP_JTAG_TCK_R

XDP_EAR_N

PWRBTN_N

PCH_SYSPWROKXDP_CPU_CFG_N3 XDP_CPU_STRAP

XDP_CPU_CFG_N[19..0] 4

XDP_CPU_PREQ_N 4,23
XDP_CPU_PRDY_N 4

XDP_CPU_MBP_N0 4
XDP_CPU_MBP_N1 4

VCCST_PWRGD65

PCH_SYSPWROK 64,65

H_TCK4,19
H_TMS4,19

H_TRST_N4,23

H_TDO4,19
H_TDI4,19

CLK_XDP_HEADER_100M_N18
CLK_XDP_HEADER_100M_P18

DBRESET_N19

CPU_PLTRST_N17

SMB_DATA12,14,25,45
SMB_CLK25

PWRBTN_N47

PCH_JTAG_TCK 19

+1V_CPU_VCCST_S3

+1V_PCH_S5

+1V_PCH_S5

+1V_PCH_S5

+1V_CPU_VCCST_S3

+0V95_CPU_VCCIO_S0
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0402
R9 51R1_1%

0402
R9 51R1_1%

0402
R5 0R

0402
R5 0R

0402
R1 X_2K21_1%

0402
R1 X_2K21_1%

J1

X_HAVENDALE_XDP_CONN

J1

X_HAVENDALE_XDP_CONN

HOOK7/DBR-
48

ITPCLK-/HOOK5
42

ITPCLK/HOOK4
40

HOOK0
39

HOOK6/RESET-
46

SCL
53

SDA
51

HOOK1
41

TDO
52

TDI
56

TMS
58

TCK0
57

TRSTn
54

GND1
1

GND2
2

GND3
7

GND4
8

GND5
13

GND6
14

GND7
19

GND8
20

GND9
25

GND10
26

GND11
31

GND12
32

GND13
37

GND14
38

GND15
49

GND16
50

GND17
59

GND18
60

OBSFN_A0
3

OBSFN_A1
5

OBSDATA_A0
9

OBSDATA_A1
11

OBSDATA_A2
15

OBSDATA_A3
17

OBSFN_B0
21

OBSFN_D0
22

OBSFN_B1
23

OBSFN_D1
24

OBSDATA_B0
27

OBSDATA_B1
29

OBSDATA_B2
33

OBSDATA_B3
35

HOOK2
45

HOOK3
47

TCK1
55

OBSFN_C0
4

OBSFN_C1
6

OBSDATA_C0
10

OBSDATA_C1
12

OBSDATA_C2
16

OBSDATA_C3
18

OBSDATA_D0
28

OBSDATA_D1
30

OBSDATA_D2
34

OBSDATA_D3
36

VCC_OBS_AB
43

VCC_OBS_CD
44

0805
R17 0R

0805
R17 0R

0402
R7 0R

0402
R7 0R

0402
R15 X_51R1_1%

0402
R15 X_51R1_1%

0402
R3 X_150R_1%

0402
R3 X_150R_1%

0402
R4 0R

0402
R4 0R

0402
R6 0R

0402
R6 0R

C3 0.1UF_16V_X7RC3 0.1UF_16V_X7R

0402
R10 51R1_1%

0402
R10 51R1_1%

0402
R16 51R1_1%

0402
R16 51R1_1%

C79

0.
1U

F
_1

6V
_X

7R

C79

0.
1U

F
_1

6V
_X

7R

0402
R12 1K

0402
R12 1K

0402
R250 150R_1%

0402
R250 150R_1%

04
02

R62
X_0R

04
02

R62
X_0R

0402
R11 1K

0402
R11 1K

0402
R14 X_51R1_1%

0402
R14 X_51R1_1%

C1 0.1UF_16V_X7RC1 0.1UF_16V_X7R

0402
R13 0R

0402
R13 0R

C2

0.
1U

F
_1

6V
_X

7R

C2

0.
1U

F
_1

6V
_X

7R

0402
R8 51R1_1%

0402
R8 51R1_1%
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CFG HIGH LOW STRAP DESCRIPTION

0 NORMAL STALL EAR

1 NORMAL PCHLESS PCHLESS MODE

2 PEG_LAN_REVERSAL

3 PHYSICAL_DEBUG_ENABLE

4 eDP PRESENCE

5 DISABLE ENABLE

6 DISABLE ENABLE PEG0CFGSEL[1]

7 RESET_N BIOS REQ PEG_DEFER_TRAINING

8 DISABLE ENABLE CFG UNLOCK

9 PRESENT NOT PRESENT SVID NOT PRESENT

10 ACTIVATE DEACTIVATE SAFE MODE BOOT

11 DC COUPLED AC COUPLED DMI_AC_COUPLED

12 PMSYNC 2.0 LEGACY PMSYNC LEGACY

13 SYNC ASYNC PMSYNC ASYNC MODE

14 RESERVE

15 RESERVE

PEG0CFGSEL[0]

DISABLE ENABLE

ENABLE DISABLE

NORMAL REVERSE

ALL PINS HAVE INTERNAL PULL-UPS

CFG 6 CFG 5 PCI-E CONFIG

X8 X4 X400

RESERVED10

1 0 X8 X8

1 1 X16

PCI-E CONFIG TABLE

CFG CONFIG TABLE

R3270 PLACE CLOSE CPU WITHIN BO(<200MILS)

A_CFG_RCOMP

H_VIDSCK_VRSVID_CLK_CPU_R
H_VIDALERT_VR_NSVID_ALERT_CPU_R_N

H_VIDSOUT_VRSVID_DIO_CPU_R

XDP_CPU_CFG_N0
XDP_CPU_CFG_N1
XDP_CPU_CFG_N2
XDP_CPU_CFG_N3
XDP_CPU_CFG_N4
XDP_CPU_CFG_N5
XDP_CPU_CFG_N6
XDP_CPU_CFG_N7
XDP_CPU_CFG_N8
XDP_CPU_CFG_N9
XDP_CPU_CFG_N10
XDP_CPU_CFG_N11
XDP_CPU_CFG_N12
XDP_CPU_CFG_N13
XDP_CPU_CFG_N14
XDP_CPU_CFG_N15
XDP_CPU_CFG_N16
XDP_CPU_CFG_N17
XDP_CPU_CFG_N18
XDP_CPU_CFG_N19

H_PROCHOT_R_N

H_PM_DOWN_R

A_CPU_DP_RCOMP

H_CPU_PCH_CATERR_N

AUD_AZACPU_SDI_R

TP_CPU_MBP_N3
TP_CPU_MBP_N2

A_CPU_DP_RCOMP

H_VIDALERT_VR_N

H_VIDSOUT_VR

H_VIDSCK_VR

H_CPU_PCH_CATERR_N

XDP_CPU_CFG_N0
XDP_CPU_CFG_N1
XDP_CPU_CFG_N2
XDP_CPU_CFG_N3
XDP_CPU_CFG_N4
XDP_CPU_CFG_N5
XDP_CPU_CFG_N6
XDP_CPU_CFG_N7
XDP_CPU_CFG_N8
XDP_CPU_CFG_N9
XDP_CPU_CFG_N10
XDP_CPU_CFG_N11
XDP_CPU_CFG_N12
XDP_CPU_CFG_N13
XDP_CPU_CFG_N14
XDP_CPU_CFG_N15

H_PROCHOT_R_N

H_CPU_THERMTRIP_N

H_SKTOCC_N

H_CPU_PCH_TRIGGER_OUT

CPU_PLTRST_N 17

H_TDO 3,19

H_SKTOCC_N 17

H_CPU_THERMTRIP_N 17

H_VIDSCK_VR 64
H_VIDALERT_VR_N 64

H_VIDSOUT_VR 64

XDP_CPU_CFG_N[19..0] 3

H_TDI3
H_TCK3
H_TMS3,19
H_TRST_N3,23

XDP_CPU_PREQ_N3
H_PROCHOT_N17,64

XDP_CPU_PRDY_N3,23

H_PM_SYNC17
H_PM_DOWN17

CPU_PECI17,47

CLK_CPU_PCIBCLK_100M_P18
CLK_CPU_PCIBCLK_100M_N18

PWRGD_CPUPWRGD_1V19

H_CPU_PCH_TRIGGER_IN23

CLK_CPU_BCLK_100M_P18
CLK_CPU_BCLK_100M_N18

AUD_AZACPU_SCLK19
AUD_AZACPU_SDO19

AUD_AZACPU_SDI19

CLK_CPU_NSSC_24M_P18
CLK_CPU_NSSC_24M_N18

XDP_CPU_MBP_N03
XDP_CPU_MBP_N13

H_CPU_PCH_TRIGGER_OUT_R23

+0V95_CPU_VCCIO_S0

+1V_CPU_VCCST_S3

+1V_CPU_VCCST_S3

+3V_S5
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0402
R20 33R

0402
R20 33R

T3T3

0402
R80 10K

0402
R80 10K

0402
R40 X_1K

0402
R40 X_1K

0402
R48 20R

0402
R48 20R

0402
R38 X_1K

0402
R38 X_1K

0402
R29 49R9_1%

0402
R29 49R9_1%

T2T2

6of12

J2F

KBL_S_CPU

6of12

J2F

KBL_S_CPU

EDP_DISP_UTIL
D14

BPM_N_3
H14

BPM_N_2
G14

BPM_N_1
D17

BPM_N_0
D16

CLK24P
K9

CLK24N
J9

PROC_AUDIO_CLK
V3

PROC_AUDIO_SDI
V2

PROC_AUDIO_SDO
U1

BCLKP
W5

BCLKN
W4

CATERR_N
D13

PROC_TRIGIN
D1

PROC_TRIGOUT
B3

PROCPWRGD
F8

EDP_RCOMP
M9

PCI_BCLKP
W1

PCI_BCLKN
W2

PECI
G7

PM_DOWN
D8

PM_SYNC
E8

PROC_PRDY_N
B10

PROC_PREQ_N
B9

PROCHOT_N
C39

PROC_TDI
G12

PROC_TCK
F11

PROC_TMS
F13

PROC_TRST_N
F12

RSVD_TP_7
H11

RSVD_TP_6
H12

RSVD_TP_5
J7

RSVD_TP_4
J8

RSVD_TP_3
K8

RSVD_TP_2
L8

RSVD_TP_1
AV1

RSVD_TP_0
AW2

RESET_N
E7

PROC_SELECT_N
AB36

SKTOCC_N
AB35

THERMTRIP_N
D11

ZVM_N
AC38

VIDALERT_N
E39

VIDSCK
E38

VIDSOUT
E40

CFG_19
F18

CFG_18
G18

CFG_17
F14

CFG_16
E14

CFG_15
H19

CFG_14
F21

CFG_13
F20

CFG_12
G20

CFG_11
H17

CFG_10
F17

CFG_9
E16

CFG_8
G16

CFG_7
H20

CFG_6
G21

CFG_5
H18

CFG_4
F19

CFG_3
H16

CFG_2
F16

CFG_1
F15

CFG_0
H15

CFG_RCOMP
M11

PROC_TDO
H13

RSVD_20
D15

VSS_G8
G8

VSS_H8
H8

RSVD_17
J11

RSVD_16
J13

RSVD_15
J14

RSVD_14
J15

RSVD_13
K10

RSVD_12
K11

RSVD_11
K12

RSVD_10
K13

RSVD_9
L10

RSVD_8
L12

RSVD_7
AC37

RSVD_6
AU10

RSVD_5
AU39

RSVD_4
AU40

RSVD_3
AU9

RSVD_2
AV39

RSVD_TP_AW38
AW38

VSS_AY3
AY3

0402
R32 X_1K

0402
R32 X_1K

0402
R39 X_1K

0402
R39 X_1K

0402
R24 220R

0402
R24 220R

C51 100PF_50V_NPOC51 100PF_50V_NPO

0402
R22 100R_1%

0402
R22 100R_1%

0402
R21 56R2_1%

0402
R21 56R2_1%

0402
R18 0R

0402
R18 0R

0402
R19 0R

0402
R19 0R

0402
R35 X_1K

0402
R35 X_1K

0402
R36 X_1K

0402
R36 X_1K

0402
R23 X_110R_1%

0402
R23 X_110R_1%

0402
R44 X_1K

0402
R44 X_1K

0402
R25 49R9_1%

0402
R25 49R9_1%

0402
R34 1K

0402
R34 1K

0402
R30 X_1K

0402
R30 X_1K

0402
R43 X_1K

0402
R43 X_1K

0402
R41 X_1K

0402
R41 X_1K

0402
R49 1K

0402
R49 1K

0402
R3270 20R

0402
R3270 20R

0402
R33 X_1K

0402
R33 X_1K

0402
R45 X_1K

0402
R45 X_1K

0402
R42 X_1K

0402
R42 X_1K

0402
R37 X_1K

0402
R37 X_1K

0402
R28 0R

0402
R28 0R

0402
R26 1K

0402
R26 1K

0402
R27 24R9_1%

0402
R27 24R9_1%

C4

0.
1U

F
_1

6V
_X

7R

C4

0.
1U

F
_1

6V
_X

7R

0402
R31 X_1K

0402
R31 X_1K
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DP OUT

EXP_A_RXP_C_0

EXP_A_RXN_C_0

A_CPU_PEG_RCOMP

EXP_A_RXP_C_1
EXP_A_RXP_C_2
EXP_A_RXP_C_3

EXP_A_RXN_C_1
EXP_A_RXN_C_2
EXP_A_RXN_C_3

EXP_A_RXP_051
EXP_A_RXP_151
EXP_A_RXP_251
EXP_A_RXP_351

EXP_A_RXN_051
EXP_A_RXN_151
EXP_A_RXN_251
EXP_A_RXN_351

EXP_A_TXP_0 51
EXP_A_TXP_1 51
EXP_A_TXP_2 51
EXP_A_TXP_3 51

EXP_A_TXN_0 51
EXP_A_TXN_1 51
EXP_A_TXN_2 51
EXP_A_TXN_3 51

DMI_CPU_PCH_TX_DN0 16
DMI_CPU_PCH_TX_DN1 16
DMI_CPU_PCH_TX_DN2 16
DMI_CPU_PCH_TX_DN3 16

DMI_CPU_PCH_TX_DP0 16
DMI_CPU_PCH_TX_DP1 16
DMI_CPU_PCH_TX_DP2 16
DMI_CPU_PCH_TX_DP3 16

DMI_CPU_PCH_RX_DN016
DMI_CPU_PCH_RX_DN116
DMI_CPU_PCH_RX_DN216
DMI_CPU_PCH_RX_DN316

DMI_CPU_PCH_RX_DP016
DMI_CPU_PCH_RX_DP116
DMI_CPU_PCH_RX_DP216
DMI_CPU_PCH_RX_DP316

DP_DDI3_AUX_DN26
DP_DDI3_AUX_DP26

EDP_TXP030

EDP_TXN030
EDP_TXN130

EDP_TXP130

EDP_TXN230

EDP_TXP230
EDP_TXP330

EDP_TXN330

DP_DDI3_TX_DP0 26

DP_DDI3_TX_DN0 26

DP_DDI3_TX_DP1 26
DP_DDI3_TX_DP2 26
DP_DDI3_TX_DP3 26

EDP_AUXP30
EDP_AUXN30

DP_DDI3_TX_DN1 26
DP_DDI3_TX_DN2 26
DP_DDI3_TX_DN3 26
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M6

PEG_RXP_9
L5
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K6

PEG_RXP_7
J5

PEG_RXP_6
H6

PEG_RXP_5
G5

PEG_RXP_4
F6
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E5
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AB4
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AA4

DMI_RXP_0
Y3

DMI_RXN_3
AC5

DMI_RXN_2
AB3

DMI_RXN_1
AA5

DMI_RXN_0
Y4
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NOTE CMD SIGNALS FOR DIFFERENT MEMORY TECHNOLOGIES:
LEFT TO RIGHT: DDR3L/LPDDR3/DDR4

M_A_MA0

M_A_MA13
M_A_MA12
M_A_MA11
M_A_MA10
M_A_MA9
M_A_MA8
M_A_MA7
M_A_MA6
M_A_MA5
M_A_MA4
M_A_MA3
M_A_MA2
M_A_MA1

M_A_CKE1

DIMM_CA_CPU_VREF
DDR_VTT_CNTL

DIMM_DQ_CPU_VREF_B

M_A_CS_N0
M_A_CS_N1

M_A_ODT0
M_A_ODT1

M_A_PARITY

M_A_DQ0
M_A_DQ1
M_A_DQ2
M_A_DQ3
M_A_DQ4
M_A_DQ5
M_A_DQ6
M_A_DQ7

M_A_DQ8
M_A_DQ9
M_A_DQ10
M_A_DQ11
M_A_DQ12
M_A_DQ13
M_A_DQ14
M_A_DQ15

M_A_DQ16
M_A_DQ17
M_A_DQ18
M_A_DQ19
M_A_DQ20
M_A_DQ21
M_A_DQ22
M_A_DQ23

M_A_DQ24
M_A_DQ25
M_A_DQ26
M_A_DQ27
M_A_DQ28
M_A_DQ29
M_A_DQ30
M_A_DQ31

M_A_DQ32
M_A_DQ33
M_A_DQ34
M_A_DQ35
M_A_DQ36
M_A_DQ37
M_A_DQ38
M_A_DQ39

M_A_DQ40
M_A_DQ41
M_A_DQ42
M_A_DQ43
M_A_DQ44
M_A_DQ45
M_A_DQ46
M_A_DQ47

M_A_DQ48
M_A_DQ49
M_A_DQ50
M_A_DQ51
M_A_DQ52
M_A_DQ53
M_A_DQ54
M_A_DQ55

M_A_DQ56
M_A_DQ57
M_A_DQ58
M_A_DQ59
M_A_DQ60
M_A_DQ61
M_A_DQ62
M_A_DQ63

M_A_DQS_DP0
M_A_DQS_DP1
M_A_DQS_DP2
M_A_DQS_DP3

M_A_DQS_DN0
M_A_DQS_DN1
M_A_DQS_DN2
M_A_DQS_DN3

M_A_DQS_DP4
M_A_DQS_DP5
M_A_DQS_DP6
M_A_DQS_DP7
M_A_DQS_DP8

M_A_DQS_DN4
M_A_DQS_DN5
M_A_DQS_DN6
M_A_DQS_DN7
M_A_DQS_DN8

DDR_VTT_CNTL_R

FM_DDR_VTT_CNTL_NPN

M_A_MA15
M_A_MA16
M_A_MA14

M_A_CKE0

M_A_BA1
M_A_BA0

M_A_BG0

M_ALERT_A_N

M_ALERT_A_N
M_A_DATA_CB0
M_A_DATA_CB1
M_A_DATA_CB2
M_A_DATA_CB3
M_A_DATA_CB4
M_A_DATA_CB5
M_A_DATA_CB6
M_A_DATA_CB7

M_A_DQ[63..0]12

M_A_DQS_DP[8..0]12

M_A_DQS_DN[8..0]12

M_A_CLK_DP012
M_A_CLK_DP112

M_A_CLK_DN012
M_A_CLK_DN112

FM_DDR_VTT_CNTL_LVC3 65

DIMM_DQ_CPU_VREF_B14

DIMM_CA_CPU_VREF12

M_A_BA[1..0] 12

M_A_ACT_N12

M_A_BG112

M_A_CKE[1..0]12

M_A_CS_N[1..0] 12

M_A_ODT[1..0] 12

M_A_BG0 12

M_A_MA[16..0]12

M_ALERT_A_N 12

M_A_PARITY 12

M_A_DATA_CB[7..0]12

+3V_S0
+3V_S0
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DDR0_DQ63_DDR1_DQ_47
AK1

DDR0_DQ62_DDR1_DQ_46
AH3

DDR0_DQ61_DDR1_DQ_45
AK2

DDR0_DQ60_DDR1_DQ_44
AH4

DDR0_DQ59_DDR1_DQ_43
AH2

DDR0_DQ58_DDR1_DQ_42
AK4

DDR0_DQ57_DDR1_DQ_41
AH1

DDR0_DQ56_DDR1_DQ_40
AK3

DDR0_DQ55_DDR1_DQ_39
AM1

DDR0_DQ54_DDR1_DQ_38
AP1

DDR0_DQ53_DDR1_DQ_37
AM2

DDR0_DQ52_DDR1_DQ_36
AP4

DDR0_DQ51_DDR1_DQ_35
AM3

DDR0_DQ50_DDR1_DQ_34
AP3

DDR0_DQ49_DDR1_DQ_33
AM4

DDR0_DQ48_DDR1_DQ_32
AP2

DDR0_DQ47_DDR1_DQ_15
AT3

DDR0_DQ46_DDR1_DQ_14
AT4

DDR0_DQ45_DDR1_DQ_13
AW4

DDR0_DQ44_DDR1_DQ_12
AV3

DDR0_DQ43_DDR1_DQ_11
AT2

DDR0_DQ42_DDR1_DQ_10
AT1

DDR0_DQ41_DDR1_DQ_9
AV4

DDR0_DQ40_DDR1_DQ_8
AY4

DDR0_DQ39_DDR1_DQ_7
AY6

DDR0_DQ38_DDR1_DQ_6
AW6

DDR0_DQ37_DDR1_DQ_5
AV8

DDR0_DQ36_DDR1_DQ_4
AU8

DDR0_DQ35_DDR1_DQ_3
AU6

DDR0_DQ34_DDR1_DQ_2
AV6

DDR0_DQ33_DDR1_DQ_1
AW8

DDR0_DQ32_DDR1_DQ_0
AY8

DDR0_DQSP3_DDR0_DQSP5
AV36

DDR0_DQSP2_DDR0_DQSP4
AP38

DDR0_DQSP1
AK38

DDR0_DQSP0
AF38

DDR0_DQSN3_DDR0_DQSN5
AU36

DDR0_DQSN2_DDR0_DQSN4
AP39

DDR0_DQSN1
AK39

DDR0_DQSN0
AF39

DDR0_DQ31_DDR0_DQ47
AU35

DDR0_DQ30_DDR0_DQ46
AT35

DDR0_DQ29_DDR0_DQ45
AV37

DDR0_DQ28_DDR0_DQ44
AU37

DDR0_DQ27_DDR0_DQ43
AW35

DDR0_DQ26_DDR0_DQ42
AV35

DDR0_DQ25_DDR0_DQ41
AU38

DDR0_DQ24_DDR0_DQ40
AW37

DDR0_DQ23_DDR0_DQ39
AR40

DDR0_DQ22_DDR0_DQ38
AR39

DDR0_DQ21_DDR0_DQ37
AN37

DDR0_DQ20_DDR0_DQ36
AN39

DDR0_DQ19_DDR0_DQ35
AR37

DDR0_DQ18_DDR0_DQ34
AR38

DDR0_DQ17_DDR0_DQ33
AN40

DDR0_DQ16_DDR0_DQ32
AN38

DDR0_DQ15
AL40

DDR0_DQ14
AL39

DDR0_DQ13
AJ39

DDR0_DQ12
AJ40

DDR0_DQ11
AL37

DDR0_DQ10
AL38

DDR0_DQ9
AJ37

DDR0_DQ8
AJ38

DDR0_DQ7
AG40

DDR0_DQ6
AG39

DDR0_DQ5
AE40

DDR0_DQ4
AE39

DDR0_DQ3
AG37

DDR0_DQ2
AG38

DDR0_DQ1
AE37

DDR0_DQ0
AE38

DDR0_DQSP8
AV32

DDR0_DQSP7_DDR1_DQSP5
AJ2

DDR0_DQSP6_DDR1_DQSP4
AN2

DDR0_DQSP5_DDR1_DQSP1
AU2

DDR0_DQSP4_DDR1_DQSP0
AV7

DDR0_DQSN8
AU32

DDR0_DQSN7_DDR1_DQSN5
AJ3

DDR0_DQSN6_DDR1_DQSN4
AN3

DDR0_DQSN5_DDR1_DQSN1
AU3

DDR0_DQSN4_DDR1_DQSN0
AW7
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DDR0_MA15_DDR0_CAA8_DDR0_ACT_N
AU24

DDR0_MA14_DDR0_CAA9_DDR0_BG1
AV23

DDR0_MA13_DDR0_CAB0_DDR0_MA13
AV12

DDR0_MA12_DDR0_CAA6_DDR0_MA12
AV22

DDR0_MA11_DDR0_CAA7_DDR0_MA11
AU22

DDR0_MA10_DDR0_CAB7_DDR0_MA10
AY14

DDR0_MA9_DDR0_CAA1_DDR0_MA9
AT22

DDR0_MA8_DDR0_CAA3_DDR0_MA8
AT20

DDR0_MA7_DDR0_CAA4_DDR0_MA7
AU21

DDR0_MA6_DDR0_CAA2_DDR0_MA6
AV20

DDR0_MA5_DDR0_CAA0_DDR0_MA5
AU20

DDR0_MA4
AT19

DDR0_MA3
AV19

DDR0_MA2_DDR0_CAB5_DDR0_MA2
AU17

DDR0_MA1_DDR0_CAB8_DDR0_MA1
AU18

DDR0_MA0_DDR0_CAB9_DDR0_MA0
AW15

DDR0_ECC_7
AY31

DDR0_ECC_6
AW31

DDR0_ECC_5
AV33

DDR0_ECC_4
AU31

DDR0_ECC_3
AV31

DDR0_ECC_2
AW33

DDR0_ECC_1
AT33

DDR0_ECC_0
AU33

DDR0_CKP_3
AT16

DDR0_CKP_2
AW16

DDR0_CKP_1
AW17

DDR0_CKP_0
AW18

DDR0_CKN_3
AU16

DDR0_CKN_2
AV16

DDR0_CKN_1
AY17

DDR0_CKN_0
AV18

DDR0_CKE_3
AV25

DDR0_CKE_2
AV24

DDR0_CKE_1
AW24

DDR0_CKE_0
AY24

DDR1_VREF_DQ
AC39

DDR0_VREF_DQ
AC40

DDR_VREF_CA
AB40

DDR_VTT_CNTL
AC36

DDR0_CS_N_3
AV10

DDR0_CS_N_2
AV13

DDR0_CS_N_1
AU11

DDR0_CS_N_0
AW12

DDR0_ODT_3
AY10

DDR0_ODT_2
AU12

DDR0_ODT_1
AU14

DDR0_ODT_0
AW11

DDR0_BA2_DDR0_CAA5_DDR0_BG0
AW23

DDR0_BA1_DDR0_CAB6_DDR0_BA1
AV15

DDR0_BA0_DDR0_CAB4_DDR0_BA0
AY13

DDR0_ALERT_N
AT23

DDR0_CAS_N_DDR0_CAB1_DDR0_MA15
AY11

DDR0_RAS_N_DDR0_CAB3_DDR0_MA16
AW13

DDR0_WE_N_DDR0_CAB2_DDR0_MA14
AV14

DDR0_PAR
AY15
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NOTE CMD SIGNALS FOR DIFFERENT MEMORY TECHNOLOGIES:
LEFT TO RIGHT: DDR3L/LPDDR3/DDR4

M_B_CKE0

M_B_CS_N0

M_B_ODT0

M_B_MA1
M_B_MA2
M_B_MA3
M_B_MA4
M_B_MA5
M_B_MA6
M_B_MA7
M_B_MA8
M_B_MA9
M_B_MA10
M_B_MA11
M_B_MA12
M_B_MA13

M_B_CKE1

M_B_CS_N1

M_B_ODT1

M_B_DQS_DP4

M_B_DQ0

M_B_DQS_DN4

M_B_DQ32

M_B_DQS_DP0

M_B_DQS_DN0

M_B_DQ1
M_B_DQ2
M_B_DQ3
M_B_DQ4
M_B_DQ5
M_B_DQ6
M_B_DQ7

M_B_DQ8
M_B_DQ9
M_B_DQ10
M_B_DQ11
M_B_DQ12
M_B_DQ13
M_B_DQ14
M_B_DQ15

M_B_DQ16
M_B_DQ17
M_B_DQ18
M_B_DQ19
M_B_DQ20
M_B_DQ21
M_B_DQ22
M_B_DQ23

M_B_DQ24
M_B_DQ25
M_B_DQ26
M_B_DQ27
M_B_DQ28
M_B_DQ29
M_B_DQ30
M_B_DQ31

M_B_DQ33
M_B_DQ34
M_B_DQ35
M_B_DQ36
M_B_DQ37
M_B_DQ38
M_B_DQ39

M_B_DQ40
M_B_DQ41
M_B_DQ42
M_B_DQ43
M_B_DQ44
M_B_DQ45
M_B_DQ46
M_B_DQ47

M_B_DQ48
M_B_DQ49
M_B_DQ50
M_B_DQ51
M_B_DQ52
M_B_DQ53
M_B_DQ54
M_B_DQ55

M_B_DQ56
M_B_DQ57
M_B_DQ58
M_B_DQ59
M_B_DQ60
M_B_DQ61
M_B_DQ62
M_B_DQ63

M_B_DQS_DP1
M_B_DQS_DP2
M_B_DQS_DP3

M_B_DQS_DN1
M_B_DQS_DN2
M_B_DQS_DN3

M_B_DQS_DP5
M_B_DQS_DP6
M_B_DQS_DP7
M_B_DQS_DP8

M_B_DQS_DN5
M_B_DQS_DN6
M_B_DQS_DN7
M_B_DQS_DN8

M_B_MA0
M_ALERT_B_N

M_B_PARITY

M_B_MA15
M_B_MA16
M_B_MA14

M_B_BA1
M_B_BA0

M_B_BG0

M_B_DATA_CB7
M_B_DATA_CB6
M_B_DATA_CB5
M_B_DATA_CB4
M_B_DATA_CB3
M_B_DATA_CB2
M_B_DATA_CB1
M_B_DATA_CB0

M_B_CKE[1..0]14

M_B_MA[16..0]14

M_B_CLK_DP014
M_B_CLK_DP114

M_B_CLK_DN014
M_B_CLK_DN114

M_B_CS_N[1..0] 14

M_B_ODT[1..0] 14

M_B_DQ[63..0]14
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G17

PCIE1_RXN_USB3_7_RXN
G15

PCIE8_TXN
C24 PCIE8_RXP
L24

PCIE6_TXP
A23

GPP_F16_USB_OCB5-
AC44

PCIE7_TXP
B23

PCIE8_TXP
B24

PCIE2_TXP_USB3_8_TXP
C19

PCIE1_TXN_USB3_7_TXN
A18

PCIE4_RXP_USB3_10_RXP
G19

PCIE3_RXP_USB3_9_RXP
K17

PCIE2_RXN_USB3_8_RXN
E17

GPP_E11_USB_OC2-
AM39

X7RCB166 X7RCB166

0402
R3483 100R_1%

0402
R3483 100R_1%

0402
R74 1K

0402
R74 1K

0402
R73 1K

0402
R73 1K

0402
R4236 10K

0402
R4236 10K
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U1M

KBL_PCH_H

PCIE_21_RXN
T39

PCIE_21_RXP
T41

PCIE_21_TXN
K43

PCIE_21_TXP
K44

PCIE_22_RXN
V35

PCIE_22_RXP
V36

PCIE_22_TXN
L43

PCIE_22_TXP
L44

PCIE_23_RXN
V39

PCIE_23_RXP
V41

PCIE_23_TXN
N44

PCIE_23_TXP
N45

PCIE_24_RXN
Y39

PCIE_24_RXP
Y41

PCIE_24_TXN
P43

PCIE_24_TXP
P44

0402
R4237 10K

0402
R4237 10K

X7RCB157 X7RCB157
X7RCB158 X7RCB158

0402
R3482 113R_1%

0402
R3482 113R_1%
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For GPU Optimus 

PCH_SATA_LED_N

PCH_SATA_LED_N

H_SKTOCC_N

PCH_CONFIG_JUMPER
PCH_RSVD

PCH_RSVD
PCH_CONFIG_JUMPER

GP39_GFX_CRB_DETECT

GP39_GFX_CRB_DETECT

SV_ADVANCE_GP48

SV_ADVANCE_GP48

EDP_HPD

H_SKTOCC_N

PCH_THERMTRIP_R_N
H_PCH_PECI
H_PM_SYNC_R

PCH_GPU_RST_N

PCH_GPU_RST_N

SPI_TPM_PIRQ

PCH_GPU_PWR_EN
PCH_GPU_PWR_GD

THRM_ID1

THRM_ID2

H_PROCHOT_PCH_N

EDP_HPD

H_PROCHOT_N

H_PROCHOT_PCH_N

Q2-B

PCH_GPU_PWR_GD

SPI_TPM_PIRQ

DP_SINK_HPD26
DDPD_CTRLCLK 26
DDPD_CTRLDATA 26

PCH_SATA_LED_N 50

H_SKTOCC_N 4

CLINK_DATA_WLAN34
CLINK_RST_WLAN_N34

CLINK_CLK_WLAN34

H_CPU_THERMTRIP_N 4
CPU_PECI 4,47

H_PM_DOWN 4

H_PM_SYNC 4
CPU_PLTRST_N 3,4

SATA_RX_DP033
SATA_RX_DN033

SATA_TX_DN033
SATA_TX_DP033

SATA_RX_DP133
SATA_RX_DN133

SATA_TX_DN133
SATA_TX_DP133

EDP_BKLTCTL 31
EDP_BKLTEN 31
EDP_VDDEN 31

THRM_ID148
THRM_ID248
H_PROCHOT_PCH_N17,47,57,64

SPI_TPM_PIRQ 45

PCH_GPU_PWR_GD 59,60,61

EDP_HPD30

H_PROCHOT_PCH_N17,64

H_PROCHOT_N4,64

PCH_GPU_RST_N 51

PCH_GPU_PWR_EN 57,59,60

+3V_S0

+3V_S5

+3V_S5
+1V_CPU_VCCST_S3

+3V_S0

+3V_S5
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0402
R88 100K

0402
R88 100K

0402
R78 10K

0402
R78 10K

0402
R3484 10K

0402
R3484 10K

0402
R592 2K2

0402
R592 2K2

0402
R3488 X_10K

0402
R3488 X_10K

0402
R75 X_10K

0402
R75 X_10K

0402
R593 2K2

0402
R593 2K2
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U1E

KBL_PCH_H

5of13

U1E

KBL_PCH_H

GPP_I10_DDPD_CTRLDATA
AY2

GPP_I2_DDPD_HPD2
AP8

GPP_I6_DDPB_CTRLDATA
AV7

GPP_G20
Y35

GPP_I9_DDPD_CTRLCLK
AY1

GPP_G21
AC30

GPP_F22
AB45

GPP_G22
R45

GPP_F23
AE39

GPP_I7_DDPC_CTRLCLK
AT5

GPP_G23
R44

GPP_I8_DDPC_CTRLDATA
BA6

GPP_I1_DDPC_HPD1
AT8

GPP_H23
BG34

GPP_F14
AD44

GPP_I5_DDPB_CTRLCLK
AW5

GPP_I4_EDP_HPD
BA1

GPP_I3_DDPE_HPD3
AT7

GPP_I0_DDPB_HPD0
AP7

0402
R4264 10K

0402
R4264 10K

B

E

C
Q2

3904_SOT23

B

E

C
Q2

3904_SOT23
1

2
3

0402
R4262 10K

0402
R4262 10K

0402
R3485 10K

0402
R3485 10K

0402

R4521
4K7

0402

R4521
4K7

0402
R3486 10K

0402
R3486 10K

0402
R4207 560R

0402
R4207 560R

0402
R4263 10K

0402
R4263 10K

0402
R4624 10K

0402
R4624 10K
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U1C
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U1C

KBL_PCH_H

PECI
AK4

PM_DOWN
AH2

PM_SYNC
AH3

PCIE9_RXN_SATA0A_RXN
G31

PCIE20_TXP_SATA7_TXP
J44

PCIE16_TXN_SATA3_TXN
B39

PLTRST_PROC-
AK3

PCIE17_TXP_SATA4_TXP
F45

PCIE13_RXP_SATA0B_RXP
E35

CL_RST-
AW2

GPP_F19_EDP_VDDEN
AC42

GPP_F12_SDATAOUT1
AE44

GPP_F11_SLOAD
AH35

PCIE19_TXP_SATA6_TXP
H45

PCIE18_TXN_SATA5_TXN
G45

GPP_F10_SCLOCK
AE30

GPP_E2_SATAXPCIE2_SATAGP2
AM38

GPP_E0_SATAXPCIE0_SATAGP0
AM36

PCIE9_TXN_SATA0A_TXN
D31

PCIE15_RXP_SATA2_RXP
C42

PCIE14_RXP_SATA1B_RXP
G37

THRMTRIP-
AH4PCIE20_RXP_SATA7_RXP

P36

PCIE17_RXP_SATA4_RXP
K39

PCIE16_RXN_SATA3_RXN
D42

PCIE13_TXP_SATA0B_TXP
B36

PCIE10_RXP_SATA1A_RXP
E29

GPP_G5_FAN_TACH_5
V43

GPP_G2_FAN_TACH_2
AC36

PCIE19_RXP_SATA6_RXP
P41

PCIE18_RXN_SATA5_RXN
M39

PCIE13_RXN_SATA0B_RXN
G35

GPP_F21_EDP_BKLTCTL
AE36

PCIE14_TXP_SATA1B_TXP
B37

PCIE11_RXN
L31

PCIE10_TXP_SATA1A_TXP
A32

GPP_F2_SATAXPCIE5_SATAGP5
AK38

GPP_F0_SATAXPCIE3_SATAGP3
AK36

PCIE16_TXP_SATA3_TXP
A39

PCIE15_TXN_SATA2_TXN
C38

PCIE12_RXN
E33

GPP_F4_SATAXPCIE7_SATAGP7
AE42

PCIE20_TXN_SATA7_TXN
J43

PCIE14_RXN_SATA1B_RXN
E37

PCIE13_TXN_SATA0B_TXN
C36

PCIE11_TXN
C32

PCIE11_RXP
K31

PCIE10_RXN_SATA1A_RXN
G29

GPP_G0_FAN_TACH_0
AA43

GPP_E8_SATALED-
AJ44

PCIE18_TXP_SATA5_TXP
G44

PCIE17_TXN_SATA4_TXN
E45

PCIE12_TXN
C33

PCIE12_RXP
G33

CL_DATA
AU4

GPP_G6_FAN_TACH_6
Y42

GPP_G3_FAN_TACH_3
T44

GPP_G11_FAN_PWM_3
AC41

GPP_F20_EDP_BKLTEN
AE35

GPP_E1_SATAXPCIE1_SATAGP1
AM35

PCIE9_RXP_SATA0A_RXP
H31

PCIE19_TXN_SATA6_TXN
H44

PCIE11_TXP
B32

GPP_G9_FAN_PWM_1
Y44

PCIE16_RXP_SATA3_RXP
E43

PCIE15_RXN_SATA2_RXN
E41

PCIE14_TXN_SATA1B_TXN
A37

PCIE12_TXP
B33

GPP_F13_SDATAOUT0
AE43

PCIE20_RXN_SATA7_RXN
P38

PCIE17_RXN_SATA4_RXN
J41

PCIE10_TXN_SATA1A_TXN
B31

PCIE18_RXP_SATA5_RXP
M41

CL_CLK
AU2

PCIE9_TXP_SATA0A_TXP
C31

PCIE19_RXN_SATA6_RXN
P39

GPP_G8_FAN_PWM_0
W44

GPP_G4_FAN_TACH_4
AC33

GPP_G10_FAN_PWM_2
AC35

GPP_G1_FAN_TACH_1
AB44

PCIE15_TXP_SATA2_TXP
B38

GPP_G7_FAN_TACH_7
AA44

GPP_F3_SATAXPCIE6_SATAGP6
AH43

GPP_F1_SATAXPCIE4_SATAGP4
AK33

0402
R4206 10K

0402
R4206 10K

0402
R4241 10K

0402
R4241 10K

0402
R86 X_0R

0402
R86 X_0R

0402
R81 X_10K

0402
R81 X_10K

0402
R87 30R

0402
R87 30R

0402
R4258 10K

0402
R4258 10K

0402
R3487 X_10K

0402
R3487 X_10K
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PCH CLOCK

<1000mils

CL=12PF
+/- 30ppm
ESR max. 10ohm

10PPM 12.5PF

RTC SOURCE

A_PCH_XCLK_BIASREF

PCH_XTAL24_IN
PCH_XTAL24_OUT

PCH_XTAL24_R_IN

PCH_XTAL24_R_OUT

CLKREQ_M.2_WLAN_N

RTX1
RTX2

CLKREQ_LAN_N

Q63_2

RTX1RTX2

U14_2

Q63_2

CLR_CMOS_EN_D

CLR_CMOS_EN_RCLR_CMOS_EN_RCLR_CMOS_EN_D

CLEAR_CMOS_EC

CLR_CMOS_EN_RCLR_CMOS_EN_R

M.2_SSD1_CLKREQ_N
CLKREQ_M.2_WLAN_N

N16_CLKREQ_N

N16_CLKREQ_N

PCH_XTAL24_IN

PCH_XTAL24_OUT

CLK_CPU_PCIBCLK_100M_P 4
CLK_CPU_PCIBCLK_100M_N 4

CLK_CPU_NSSC_24M_P4
CLK_CPU_NSSC_24M_N4

CLK_XDP_HEADER_100M_P 3
CLK_XDP_HEADER_100M_N 3

CLK_PE_16PORT_100M_P 51
CLK_PE_16PORT_100M_N 51

CLK_M2_DP 34
CLK_M2_DN 34

CLK_GLAN_DP 44
CLK_GLAN_DN 44

CLEAR_CMOS_EC47

CLKREQ_M.2_WLAN_N34
CLKREQ_LAN_N44

CLK_CPU_BCLK_100M_N4
CLK_CPU_BCLK_100M_P4

CLK_M.2_SSD1_DN 35
CLK_M.2_SSD1_DP 35

M.2_SSD1_CLKREQ_N35

RST_RTCRST_N 19

N16_CLKREQ_N51

+1V0_PCH_S5

+3V_S5

+3V_S5
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04
02

R1413
X_4K7

04
02

R1413
X_4K7

0402
R4256 10K

0402
R4256 10K

0402
R89 2K7_1%

0402
R89 2K7_1%
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U1G
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U1G

KBL_PCH_H

CLKOUT_CPUBCLK_N
H2 CLKOUT_CPUBCLK_P
H1

CLKOUT_CPUNSSC_N
G1 CLKOUT_CPUNSSC_P
G2

CLKOUT_CPUPCIBCLK_N
J3

CLKOUT_CPUPCIBCLK_P
J2

CLKOUT_ITPXDP_N
L2

CLKOUT_ITPXDP_P
L3

RTCX1
BF7

RTCX2
BG7

XCLK_BIASREF
F1

GPP_H0_SRCCLKREQ6-
AR29 GPP_B10_SRCCLKREQ5-
BF23

CLKOUT_PCIE_P0
P7

XTAL24_IN
E1

GPP_B6_SRCCLKREQ1-
BA24

CLKOUT_PCIE_P1
M5

CLKOUT_PCIE_P2
G7

CLKOUT_PCIE_N0
P5

XTAL24_OUT
A5

CLKOUT_PCIE_P3
K5

CLKOUT_PCIE_N1
M7

CLKOUT_PCIE_P4
E4

CLKOUT_PCIE_N2
H7

CLKOUT_PCIE_N10
P3

GPP_H1_SRCCLKREQ7-
AU27

GPP_B7_SRCCLKREQ2-
BA19

CLKOUT_PCIE_P5
C6

CLKOUT_PCIE_N3
K7

CLKOUT_PCIE_N11
T2

CLKOUT_PCIE_P6
T7

CLKOUT_PCIE_P10
P2

CLKOUT_PCIE_N4
E3

CLKOUT_PCIE_N12
U1

CLKOUT_PCIE_P7
V7

CLKOUT_PCIE_P11
T3

CLKOUT_PCIE_N5
C5

CLKOUT_PCIE_N13
Y7

GPP_H9_SRCCLKREQ15-
BF31

CLKOUT_PCIE_P8
Y11

CLKOUT_PCIE_P12
U2

CLKOUT_PCIE_N6
T8

CLKOUT_PCIE_N14
R3

GPP_H8_SRCCLKREQ14-
BD31 GPP_H7_SRCCLKREQ13-
AV29 GPP_H6_SRCCLKREQ12-
AY29 GPP_H5_SRCCLKREQ11-
BE31

CLKOUT_PCIE_P9
M1

CLKOUT_PCIE_P13
AA5

CLKOUT_PCIE_N7
V5

CLKOUT_PCIE_N15
T13

GPP_H4_SRCCLKREQ10-
BD29

GPP_H2_SRCCLKREQ8-
BG30

GPP_B8_SRCCLKREQ3-
BE23

CLKOUT_PCIE_P14
R2

CLKOUT_PCIE_N8
Y10

GPP_A16_CLKOUT_48
BC17

CLKOUT_PCIE_P15
T11

CLKOUT_PCIE_N9
M2

GPP_B5_SRCCLKREQ0-
BE22

GPP_H3_SRCCLKREQ9-
BF30

GPP_B9_SRCCLKREQ4-
BD22

04
02

R1412
X_10K

04
02

R1412
X_10K

0402
R4626 0R

0402
R4626 0R

C83
15PF_50V_NPO

C83
15PF_50V_NPO

0402
R4627 0R

0402
R4627 0R

0402
R4617 10K

0402
R4617 10K

C2649
15PF_50V_NPO

C2649
15PF_50V_NPO

D

S
G

U14
X_2N7002P

D

S
G

U14
X_2N7002P1

2
3

C84 18PF_50V_NPOC84 18PF_50V_NPO

D
U

A
L_

N
M

O
S

_S
O

T
36

3_
S

M
D

6

Q63
X_2N7002BKS

D
U

A
L_

N
M

O
S

_S
O

T
36

3_
S

M
D

6

Q63
X_2N7002BKS

1

36

4 52

C85

18PF_50V_NPO

C85

18PF_50V_NPO

0402
R91 1M

0402
R91 1M

04
02

R1409
X_10K

04
02

R1409
X_10K

0402
R4247 X_0R

0402
R4247 X_0R

0402
R4248 X_0R

0402
R4248 X_0R

0402
R4245 X_0R

0402
R4245 X_0R

XTAL_FSX-3M_SMD

XS2

24MHZ

XTAL_FSX-3M_SMD

XS2

24MHZ

1

4 3

2

XTAL_CM200C_SMD

XS1

32.768KHZ

XTAL_CM200C_SMD

XS1

32.768KHZ

1
43

2

04
02

R1410
X_100K

04
02

R1410
X_100K

0402

R4246
10M

0402

R4246
10M
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Strap :
Top Swap Override
0=Disable "Top Swap" mode.((W/ WEAK PD)
1=Enable "Top Swap" mode. 

SLAVE ATTACHED FLASH SHARING 
WHEN HIGH PCH INTERNAL PULL-DOWN

Strap :
eSPI or LPC
0:LPC is selected for EC (W/ WEAK PD)
1:eSPI is selected for EC

Strap :
TLS Confi-dentiality
0:Disable(W/ WEAK PD)
1:Enable

PLACE CLOSE TO PCH WITHIN 1.1INCH

CLOSE TO DIMM

STUFF R130 FOR NON SUPPORT HANDSHAKE MECHANISM.

Strap :
EXI BOOTSTALL BYPASS IS ENABLED
IF SAMPLED HIGH PCH HAS INTERNAL 
WEAK  PD

To enable Direct Connect Interface (DCI)

Strap :Flash Descriptor Security Override 

HIGH:Disable ME in Manufacturing Mode

FLASH SECURITY OVERRIDE

ME DISABLE HEADER

VRALERTB_PU

DBRESET_N

PWRBTN_N

SMB_DATA_STBY
SMB_CLK_STBY

SMLINK1_DATA
SMLINK1_CLK

SMLINK0_CLK
SMLINK0_DATA

SLP_S5_N

PCH_SYSPWROK
PCH_DPWROK

SPKR_PCH

LPC_CLKRUN_N

XDP_PCH_ITP_PMODE

XDP_PCH_ITP_PMODE

FM_PCH_TLS_STRAP

SMLINK0_ALERT_N

FM_PCH_TLS_STRAP

VRALERTB_PU

PCH_JTAG_TCK

PCH_JTAG_TMS
PCH_JTAG_TDI

PCH_JTAGX
PCH_JTAG_TDO

SPKR_PCH

SMLINK1_ALERT_N

PROCPWRGD

PCH_RSMRST_N

PCH_RSMRST_N

DRAM_RST_R_N MEM_RST_R_N

MEM_RST_R_N

PCH_DPWROK

PWRGD_3V

PWRGD_3V

SRTCRST_N

AUD_AZACPU_R_SDO

SRTCRST_N

AUD_AZACPU_R_SCLK PCH_SYSPWROK

HDA_SDO

HDA_BCLK

FM_AZA_SDO_STRAP

DBRESET_N

HDA_RST_N

HDA_SYNC

WAKE_N

WAKE_N

SMB_CLK_STBY_R

SMLINK1_DATA

SMLINK0_ALERT_N

SMLINK0_DATA

SMB_DATA_STBY_R

SMLINK0_CLK

SMLINK1_CLK

PU_PCH_GPD_0_BATLOW_N

SMB_CLK_STBY_R
SMB_DATA_STBY_R

PU_PCH_GPD_0_BATLOW_N

ACPRESENT

ACPRESENT

LANWAKE_N
LANWAKE_N

PWRBTN_N

SLP_S4_R_N

LPC_CLKRUN_N

SLP_S3_R_N

SUS_ACK_NSUS_WARN_N

SUS_WARN_N
SUS_ACK_N

SMLINK1_ALERT_N

SLP_M_R_N

PCH_SUSCLK
RST_RTCRST_N

SLP_S4_N
SLP_S3_N

PCH_JTAG_TDI

PCH_JTAG_TMS
PCH_JTAGX

PCH_JTAG_TCK

PCH_JTAG_TDO

SLP_S0_N

SLP_S0_N

SLP_WLAN_N

HDA_SDIN

PCH_SUSCLK

SLP_S5_N

WOR_N

PCH_GPP_B0

ME_DISABLE

ME_CTL_R

FM_AZA_SDO_STRAP

AC_SDOUT_PU

ACPRESENT

PCH_SUSCLK 34,35

WOR_N49

SPKR_PCH 36
PWRGD_CPUPWRGD_1V 4

PCH_RSMRST_N46

M_RESET_N 12,14

PCH_DPWROK46

PWRGD_3V47,65

SLP_LAN_N 34,44,75

SLP_SUS_N 46,47

AUDIO_SDIN36

AUDIO_BITCLK36

AUD_AZACPU_SDO4

AUDIO_SYNC36
AUDIO_SDOUT36

AUDIO_RST_N36

AUD_AZACPU_SCLK4
AUD_AZACPU_SDI4

PCH_SYSPWROK 64,65

DBRESET_N 3

BRD_ID5 25

WAKE_N 34,35,47

SMLINK1_DATA47

SMLINK0_CLK44
SMLINK0_DATA44

SMLINK1_CLK47

SMB_CLK_STBY 25,30,34
SMB_DATA_STBY 25,30,34

LANWAKE_N 44

PWRBTN_N 47

SUS_ACK_N 47
SUS_WARN_N 47

SLP_S3_N 36,42,47,63,64,65
SLP_S4_N 42,43,47,70,71,73,74

LAN_DISABLE_N 44

RST_RTCRST_N18

SMBUS_ISP 30

SLP_WLAN_N 34

H_TDI 3

H_TCK 3

ACPRESENT 47

ME_CTL 47

H_TDO 3,4
H_TMS 3,4

PCH_JTAG_TCK 3

+3V_S0

+3V_S0

+1V0_PCH_S5

+3V_S5

+3V_S5

+1V0_PCH_S5

+1V2_DDR4_S3

+3V_VBAT

+3V_S5

+3V_S5

+3V_VBAT

+3V_DSW

+3V_S5

+3V_S5

TITLE:

SIZE :

Document Number :

REV:

Date: PAGE:
of

Prepared by :

<Doc>

V1.0
PCH SMB_MISC.

M910z

KERRY HUANG

A3 19 97Friday, October 28, 2016

TITLE:

SIZE :

Document Number :

REV:

Date: PAGE:
of

Prepared by :

<Doc>

V1.0
PCH SMB_MISC.

M910z

KERRY HUANG

A3 19 97Friday, October 28, 2016

TITLE:

SIZE :

Document Number :

REV:

Date: PAGE:
of

Prepared by :

<Doc>

V1.0
PCH SMB_MISC.

M910z

KERRY HUANG

A3 19 97Friday, October 28, 2016

0402
R147 X_20K

0402
R147 X_20K

0402
R133 499R_1%

0402
R133 499R_1%

0402
R270 X_1K

0402
R270 X_1K

0402
R143 51R

0402
R143 51R

0402
R118 30K1_1%

0402
R118 30K1_1%

0402
R107 33R

0402
R107 33R

0402
R145 X_4K7

0402
R145 X_4K7

0402
R131 499R_1%

0402
R131 499R_1%

0402
R100 X_20K

0402
R100 X_20K

0402
R4510 10K

0402
R4510 10K

0402
R4255 X_0R

0402
R4255 X_0R

0402
R122 10K

0402
R122 10K

0402
R4600 0R

0402
R4600 0R

B

E

C

Q102
X_3906_SOT23

B

E

C

Q102
X_3906_SOT23 1

2
3

0402
R144 X_51R

0402
R144 X_51R

0402
R126 10K

0402
R126 10K

TP54 TEST_PAD40TP54 TEST_PAD40

0603
C90 1UF_10V_X7R

0603
C90 1UF_10V_X7R

0402
R121 1K

0402
R121 1K

0402
R174 1K

0402
R174 1K

0402
R166 33R

0402
R166 33R

T69T69

C
26

43
15

00
P

F
_5

0V
_X

7R
C

26
43

15
00

P
F

_5
0V

_X
7R

C
26

42
10

0P
F

_5
0V

_N
P

O
C

26
42

10
0P

F
_5

0V
_N

P
O

0402
R3539 10K

0402
R3539 10K

0402
R127 3K

0402
R127 3K

4of13

U1D

KBL_PCH_H

4of13

U1D

KBL_PCH_H

DSW_PWROK
BD4

ITP_PMODE
AR2

JTAG_TCK
AN1JTAG_TDI
AP2JTAG_TDO
AN3JTAG_TMS
AP4JTAGX
AP3

PCH_PWROK
BE4

SYS_PWROK
AW3

GPP_C4_SML0DATA
BC33

GPD5_SLP_S4-
BF13

GPD3_PWRBTN-
BC5

GPD0_BATLOW-
BF11

HDA_SYNC
BG6

HDA_SDI1
BB1

GPP_D19_DMIC_CLK0
AP38

SRTCRST-
BF8

RSMRST-
BG5

GPP_B11
AR17

GPP_D5_I2S0_SFRM
AP36

GPP_C3_SML0CLK
BE37

GPD4_SLP_S3-
BA11

GPP_D8_I2S0_SCLK
AU42

GPD11_LANPHYPC
BC11

RSVD_1
BG2

HDA_BCLK
BB3

SYS_RESET-
AV3

GPP_C0_SMBCLK
BE38

GPP_B0
AY22

DISPA_SDI
AN2

RSVD_2
BF1

GPP_B1
AV19

GPD9_SLP_WLAN-
BA9

SLP_LAN-
AV11

GPP_C5_SML0ALERT-
BC35

HDA_RST-
BC1

RTCRST-
BE8

GPP_B2_VRALERT-
BG21

GPP_A15_SUSACK-
BD17

GPP_A12_BMBUSY-_ISH_GP6_SX_EXIT_HOLDOFF-
BD15

GPD6_SLP_A-
BE13

GPP_C6_SML1CLK
BC43

GPP_A8_CLKRUN-
BA15

GPD10_SLP_S5-
BB7

PROCPWRGD
AL2

GPP_D6_I2S0_TXD
AU43

GPP_C2_SMBALERT-
BE41

GPD8_SUSCLK
AV13

WAKE-
BE9

GPP_D20_DMIC_DATA0
AM43

GPP_D18_DMIC_DATA1
AN43

GPP_C1_SMBDATA
BC42

GPP_B23_SML1ALERT-_PCHHOT-
BA22

DRAM_RESET-
BD10

DISPA_SDO
AM3

HDA_SDO
BC3

GPP_G17_ADR_COMPLETE
V42

GPP_D7_I2S0_RXD
AV44

GPP_B14_SPKR
AU24

DISPA_BCLK
AM2

GPP_D17_DMIC_CLK1
AP42

GPD2_LAN_WAKE-
BE10

GPD1_ACPRESENT
BD13

SLP_SUS-
BF10

GPP_C7_SML1DATA
BF38

GPP_B12_SLP_S0-
BE24

GPP_A13_SUSWARN-_SUSPWRDNACK
BF17

HDA_SDI0
BA2

D87 1N4148WD87 1N4148W

CA

C92 X_330PF_50V_X7RC92 X_330PF_50V_X7R

C
98

10
0P

F
_5

0V
_N

P
O

C
98

10
0P

F
_5

0V
_N

P
O

0402
R108 1K

0402
R108 1K

0402
R137 4K7

0402
R137 4K7

04
02

R
14

6
10

K
04

02
R

14
6

10
K04

02
R

14
2

X
_1

0K
04

02
R

14
2

X
_1

0K

0402
R128 2K7

0402
R128 2K7

0402
R320 0R

0402
R320 0R

0402
R141 X_51R

0402
R141 X_51R

0402
R115 0R

0402
R115 0R

04
02

R4511
475R_1%

04
02

R4511
475R_1%

C
26

41
10

0P
F

_5
0V

_N
P

O
C

26
41

10
0P

F
_5

0V
_N

P
O

T39VIA20_22B_10H_26B_AT28_TPT39VIA20_22B_10H_26B_AT28_TP

0402
R119 X_1M_1%

0402
R119 X_1M_1%

0402
R123 0R

0402
R123 0R

0402
R129 2K7

0402
R129 2K7

0402
R4257 X_10K

0402
R4257 X_10K

0402
R116 0R

0402
R116 0R

0402
R4214 0R

0402
R4214 0R

0402
R120 2K7_1%

0402
R120 2K7_1%

0402
R4502 0R

0402
R4502 0R

0402
R4252 X_0R

0402
R4252 X_0R

0402
R138 X_20K

0402
R138 X_20K

C
97

X
_1

00
P

F
_5

0V
_N

P
O

C
97

X
_1

00
P

F
_5

0V
_N

P
O

0402
R4501 X_20K

0402
R4501 X_20K

0402
R134 2K2

0402
R134 2K2

C
26

44
10

0P
F

_5
0V

_N
P

O
C

26
44

10
0P

F
_5

0V
_N

P
O

0402
R4594 X_10K

0402
R4594 X_10K

0402
R124 0R

0402
R124 0R

0402
R97 150K_1%

0402
R97 150K_1%

0402
R4259 1K5

0402
R4259 1K5

C
88

X
_0

.1
U

F
_1

6V
_X

7R

C
88

X
_0

.1
U

F
_1

6V
_X

7R

0402
R4249 0R

0402
R4249 0R

0402
R4504 30K1_1%

0402
R4504 30K1_1%

0402
R4250 10K

0402
R4250 10K

0402
R139 51R

0402
R139 51R

0402
R125 10K

0402
R125 10K

0402
R4253 X_0R

0402
R4253 X_0R

0402
R135 2K2

0402
R135 2K2

0402
R130 X_0R

0402
R130 X_0R

0402
R109 33R

0402
R109 33R

0402
R112 33R

0402
R112 33R

0603
C89 1UF_10V_X7R

0603
C89 1UF_10V_X7R

04
02

R4273
X_1K

04
02

R4273
X_1K

0402
R106 33R

0402
R106 33R

0402
R4254 X_0R

0402
R4254 X_0R

JP7

HEADER_1X2_2.54MM

JP7

HEADER_1X2_2.54MM

1
2

0402
R4212 X_4K7

0402
R4212 X_4K7

0402
R150 10K

0402
R150 10K

0402
R132 X_1K

0402
R132 X_1K

0402
R140 51R

0402
R140 51R

0402
R4530 10K

0402
R4530 10K

C91 X_330PF_50V_X7RC91 X_330PF_50V_X7R

0402
R110 33R

0402
R110 33R

teknisi-indonesia.com



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

E E

F F

Strap :
No Reboot
0=Disable "No Reboot" mode(W/ WEAK PD)
1=Enable "No Reboot" mode

Strap :
Boot BIOS Strap Bit 10 BBS
0:SPI (W/ WEAK PD)
1:LPC

CLEAR CMOS

For JP6-1,2

2-3 : CLEAR CMOS
1-2 : DEFAULT

CLEAR_CMOS_N

PU_PCH_GPP_B_18_NO_REBOOT

PU_PCH_GPP_B_18_NO_REBOOT

FM_PCH_BBS_STRAP

COM_PORT_DET_N

COM_PORT_DET_N

CLEAR_CMOS_N

KERNEL_DBG_N

PO_USB3.0_PRES_N

PO_USB3.0_PRES_N

M.2_DISABLE1_N

M.2_DISABLE2_N

FM_PCH_BBS_STRAP

COM_PORT_DET_N 49

KERNEL_DBG_N 43

PO_USB3.0_PRES_N39
M.2_DISABLE2_N 34

M.2_DISABLE1_N 34
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BOOT HALT STRAP (DFX)
REFER TO  PCH XDP PAGE AS WELL

BOOT HALT DISABLED WHEN HIGH (DEFAULT)
BOOT HALT ENABLED WHEN LOW
PCH INTERNAL PULL-UP

JTAG ODT DISABLE STRAP (DFX)

JTAG ODT DISABLED WHEN LOW
JTAG ODT ENABLED WHEN HIGH (DEFAULT)
PCH INTERNAL PULL-UP

CONSENT STRAP  IS ENABLED IF LOW
PCH HAS INTERNAL WEAK  PU

CRB POP 1K

PESONALITY  STRAP  IS ENABLED IF LOW
PCH HAS INTERNAL WEAK  PU
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Iccmax =0.502A

VCCSPI
Iccmax =0.013A

VCCHDA
Iccmax =0.075A

VCCPRIM_1p0
Iccmax =6.15A
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Rated at least 100mA

Rated at least 100mA

Recommended to be placed 
<3 mm from edge of package
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R3269 PLACE CLOSE PCH WITHIN BO(<200MILS)
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CLOSE TO U4

For JP8 PIN1-3

BOARD ID

SPI FLASH
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PS8330B

Configuration pin for auto test and input offset cancellation, 3.3V IO, internal pull up at ~150K
In Pin Control Mode,
H: default, auto CTS test disable & input offset cancellation enable
L: auto CTS test enable & input offset cancellation enable
M: auto CTS test disable & input offset cancellation disable

PEQ: programmable input equalization levels; Internal pull down at ~150kΩ, 3.3V I/O.
PEQ =
L: default, LEQ, compensate channel loss up to 12dB @ HBR2
H: HEQ, compensate channel loss up to 15dB @ HBR2
M: LLEQ, compensate channel loss up to 5dB @ HBR2

CFG0: Configuration pin for automatic EQ and AUX interception; Internal pull down at ~150kΩ, 3.3V I/O.
CFG0 =
L: default, automatic EQ enable & AUX interception enable
H: automatic EQ disable & AUX interception enable
M: automatic EQ disable & AUX interception disable, no pre-emphasis, 600mVpp swing
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DDI3
DP OUT

PREVENT DRIVING HPD IN POWER OFF
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X X
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All I/O = High Impedance

DISPLAY PORT IN

DISPLAY PORT OUT

PREVENT DRIVING HPD IN POWER OFF
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set 3.467V

VREF=0.8V

Keep 25mil

Power

DISPLAY PORT

Keep 25mil

Parameter Value

Output voltage 3.3V

Maximum output current 0.5A

IC current limit

Max. PD(theoretically)

Rja

Enable condition "+5V_MM" ON

75 °C/W

0.85W

3.5A
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CONFIG2
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DPC_AUXP_R28
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ACPRESENT47

DP_PWR_SEL47

CONFIG229,47

DPC_CAD26,28
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+5V_MM
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HDD_LED_DIS:
HIGH to disable HDD LED
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HDD LED
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Power LED MIC MUTE LED

Max power consumption on
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LED Off

Q96_C

HDD_LED+

Q99.5

Q
99

.3

Q99.2

Q98_B

Q97_B

Q
97

_C

PWR_LED+

MIC_MUTE

Q
98

_C

MONITOR_MODE

Q95_B

Q94_B

Q
94

_C

MIC_MUTE_LED+

EC_MIC_MUTE

Q
99

_6

Q
95

_C

LEDCTRL_PWR

Q96_BHDD_LED_DIS

MIC_MUTE
MONITOR_MODE

BRIGHTNESS+
BRIGHTNESS-

MONITOR_MODE
PSIN_N

MIC_MUTE

PWR_LED+

MIC_MUTE_LED+
HDD_LED+

PSIN_N

BRIGHTNESS+

BRIGHTNESS-

BRIGHTNESS+
BRIGHTNESS-

PSIN_N

PCH_SATA_LED_N

HDD_LED_DIS
EC_MIC_MUTE
LEDCTRL_PWR

PCH_SATA_LED_N

MONITOR_MODE 47
MIC_MUTE 47

PSIN_N 47

BRIGHTNESS+ 47
BRIGHTNESS- 47

HDD_LED_DIS47

PCH_SATA_LED_N17

EC_MIC_MUTE36
LEDCTRL_PWR47

M.2_SSD1_LED_N35

+3V_S5

+5V_S5
+5V_S0 +5V_S5 +5V_S5

+3V_S5

+3V_S0
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PLACE NEAR BALLS UNDER GPU

For Optimus 

For Optimus 

EXP_A_RXP_1
EXP_A_RXN_1

EXP_A_RXP_0
EXP_A_RXN_0

EXP_A_RXP_3
EXP_A_RXN_3

EXP_A_RXP_2
EXP_A_RXN_2

U44_PIN2

U44_PIN1

EXP_A_TXP_0
EXP_A_TXN_0

EXP_A_TXP_3

EXP_A_TXP_2

EXP_A_TXN_3

EXP_A_TXN_2

EXP_A_TXN_1
EXP_A_TXP_1

EXP_A_TXP_C_0
EXP_A_TXN_C_0

EXP_A_TXN_C_3

EXP_A_TXN_C_2
EXP_A_TXP_C_2

EXP_A_TXP_C_3

EXP_A_TXP_C_1
EXP_A_TXN_C_1

GPU_RST_N

GPU_TESTMODE

PEX_PLL_CLK_OUT
PEX_PLL_CLK_OUT_N

PEX_TERMP

VDDC_SENSE

GND_SENSE

PEX_CLKREQ_N

GPU_RST_N

CLK_PE_16PORT_100M_P18
CLK_PE_16PORT_100M_N18

PLTRST_N21,35,45,47,57

EXP_A_TXP_05
EXP_A_TXN_05

EXP_A_TXP_15
EXP_A_TXN_15

EXP_A_TXP_25
EXP_A_TXN_25

EXP_A_TXP_35
EXP_A_TXN_35

EXP_A_RXP_05
EXP_A_RXN_05

EXP_A_RXN_15
EXP_A_RXP_15

EXP_A_RXP_25
EXP_A_RXN_25

EXP_A_RXN_35
EXP_A_RXP_35

NVVDD_VCC_SEN 60

NVVDD_VSS_SEN 60

PCH_GPU_RST_N17
GPU_RST_N 57

N16_CLKREQ_N18

+3V_S0

+1V05_GPU_S0

+1V05_GPU_S0

+3V_GPU_S0

+1V05_GPU_S0

+3V_GPU_S0+3V_GPU_S0
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NC_AG22
AG22 NC_AG21
AG21

NC_AG25
AG25 NC_AG24
AG24

NC_AF21
AF21 NC_AE21
AE21

NC_AE24
AE24 NC_AF24
AF24

NC_AE19
AE19 NC_AF19
AF19

NC_AE23
AE23 NC_AD23
AD23

NC_AG19
AG19 NC_AG18
AG18

NC_AB21
AB21 NC_AC21
AC21
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NC_AE16
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PEX_RX3_N
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PEX_TX3_N
AB12 PEX_TX3
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PEX_RX2_N
AF9 PEX_RX2
AE9

PEX_TX2_N
AC11 PEX_TX2
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PEX_RX1_N
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AF7

PEX_TX1_N
AC10 PEX_TX1
AB10

PEX_RX0_N
AG7 PEX_RX0
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PEX_TX0_N
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PEX_REFCLK_N
AD8 PEX_REFCLK
AE8

PEX_CLKREQ_N
AC6

PEX_RST_N
AC7

NC_AB6
AB6

PEX_TERMP
AF25

TESTMODE
AD9

PEX_PLLVDD_2
AA15PEX_PLLVDD_1
AA14

PEX_TSTCLK_N
AE22PEX_TSTCLK
AF22

GND_SENSE
F1

VDD_SENSE
F2

PEX_SVDD_3V3
AB8

PEX_PLL_HVDD_2
AA9PEX_PLL_HVDD_1
AA8

PEX_IOVDDQ_14
AF27PEX_IOVDDQ_13
AF26PEX_IOVDDQ_12
AE25PEX_IOVDDQ_11
AD24PEX_IOVDDQ_10
AC23PEX_IOVDDQ_9
AB22PEX_IOVDDQ_8
AA21PEX_IOVDDQ_7
AA20PEX_IOVDDQ_6
AA19PEX_IOVDDQ_5
AA18PEX_IOVDDQ_4
AA16PEX_IOVDDQ_3
AA13PEX_IOVDDQ_2
AA12PEX_IOVDDQ_1
AA10

PEX_IOVDD_6
AE27

PEX_IOVDD_5
AE26

PEX_IOVDD_4
AD25

PEX_IOVDD_3
AC24

PEX_IOVDD_2
AB23

PEX_IOVDD_1
AA22
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CKE*

RESET*

GDDR5 CMD MAPPING TABLE

<0..31>   <32..63>     MEMORY

12
15
5
0
8
10
11
2
1
3
4
7
6
9
14
13

28
31
21
16
24
26
27
18
17
19
20
23
22
25
30
29

RAS
CAS
WE
CS
ABI
A0_A10
A1_A9
A2_BA0
A3_BA3
A4_BA2
A5_BA1
A6_A11
A7_A8
A12_RFU
CKE
RESET

FBA_CMD21
FBA_CMD22
FBA_CMD23
FBA_CMD24
FBA_CMD25
FBA_CMD26

FBA_CMD27
FB_CLAMP_GPU

FBA_CMD28
FBA_CMD29
FBA_CMD30
FBA_CMD31

FBA_CMD34_DEBUG0

FBA_DBI0

FBA_CMD35_DEBUG1

FBA_EDC1
FBA_EDC2
FBA_EDC3
FBA_EDC4
FBA_EDC5
FBA_EDC6
FBA_EDC7

FBA_DBI1
FBA_DBI2
FBA_DBI3
FBA_DBI4
FBA_DBI5
FBA_DBI6
FBA_DBI7

FBA_CMD2

FBA_EDC0

FBA_CMD3
FBA_CMD4
FBA_CMD5
FBA_CMD6
FBA_CMD7
FBA_CMD8
FBA_CMD9
FBA_CMD10
FBA_CMD11
FBA_CMD12
FBA_CMD13

FB_PLLAVDD

FBA_CMD14
FBA_CMD15
FBA_CMD16
FBA_CMD17
FBA_CMD18
FBA_CMD19
FBA_CMD20

FBA_D10
FBA_D11
FBA_D12
FBA_D13
FBA_D14
FBA_D15
FBA_D16
FBA_D17
FBA_D18
FBA_D19
FBA_D20
FBA_D21
FBA_D22
FBA_D23
FBA_D24
FBA_D25
FBA_D26
FBA_D27
FBA_D28
FBA_D29
FBA_D30
FBA_D31
FBA_D32
FBA_D33
FBA_D34
FBA_D35
FBA_D36
FBA_D37
FBA_D38
FBA_D39
FBA_D40
FBA_D41
FBA_D42
FBA_D43
FBA_D44
FBA_D45
FBA_D46
FBA_D47
FBA_D48
FBA_D49
FBA_D50
FBA_D51
FBA_D52
FBA_D53
FBA_D54
FBA_D55
FBA_D56
FBA_D57
FBA_D58
FBA_D59
FBA_D60
FBA_D61
FBA_D62
FBA_D63

FBA_D1
FBA_D2

FBA_D0

FBA_D3
FBA_D4
FBA_D5
FBA_D6
FBA_D7
FBA_D8
FBA_D9

FBA_CMD1

FBA_CMD0

FBA_CMD30FBA_CMD14

FBA_CMD13 FBA_CMD29

FBA_CMD32_DEBUG0

FBA_CLK0 53

FBA_CLK0_N 53
FBA_CLK1 54
FBA_CLK1_N 54

FBA_WCK01_N 53

FBA_WCK01 53

FBA_WCK23 53
FBA_WCK23_N 53
FBA_WCK45 54

FBA_WCK45_N 54
FBA_WCK67 54
FBA_WCK67_N 54 +1V05_GPU_S0

+1V35_GPU_S0

+1V35_GPU_S0+1V35_GPU_S0

FBA_EDC[7..0]53,54

FBA_DBI[7..0]53,54

FBA_CMD[31..0] 53,54

FBA_D[63..0]53,54
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DECOUPLING FOR U48 DEVICE

Close DRAM
Length limit from GPU
 3.8mm or 150 mil
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NOT FOR PRODUCTION

MICRON 8Gb

MEMORY CONFIG

SAMSUNG 8Gb

DESCRIPTION

(Default)

K4G80325FB-HC03

MT51J256M32HF-60:A
 SI

VBIOS ROM

0001 (10K to GND)

0000(4K99 to GND)

JTAG_TDI JTAG_TRSTB

JTAG_TCK

JTAG_TMS

JTAG_TDO

JTAG_TDI

JTAG_TCK
JTAG_TMS

JTAG_TDO
JTAG_TRSTB GC6_FB_EN

GPIO1_FBVDDQCTL
GPU_GPIO2
GPU_GPIO3
GPU_GPIO4
3V3_PWR_EN
GPU_EVENT_N
GPU_DEBUG

GPU_PWM_VID_R

GPIO13_NVVDD_PSI_G

GPU_PEX_RST_HOLD_N

GPU_EVENT_N
3V3_PWR_EN

GPU_OVERT

GPU_EXT_POWER
GPU_PWM_VID_R

GPU_ALERT

STRAP0

STRAP0
STRAP1
STRAP2
STRAP3
STRAP4

STRAP_REF0

STRAP_REF1

STRAP_REF2

PGOOD_GPU

STRAP1
STRAP2
STRAP3
STRAP4

Q
36

_G
_Q

37
_G

GPU_SMBCLK

GPU_SMBDATA

GPU_SMBCLK_C

GPU_SMBDATA_C

ROM_SCLK
ROM_SO
ROM_SI

ROM_SCLK

ROM_SI
ROM_SO

GPU_NVVDD_PSI

GPU_PWM_VID

PCH_GPU_PWR_EN

PCH_WAKEO_N

GPU_FBVREF_CTL_R

PWRGD_PSU

GPU_OVERT
GPU_ALERT

GPU_PEX_RST_HOLD_N

GPU_SMBDATA_C
GPU_SMBCLK_CI2C_CLK

I2C_DAT

GPU_RST_N

OVERT_N

GC6_FB_EN

GPU_GPIO2

GPU_GPIO4
GPU_GPIO3

GPU_DEBUG

GPIO8_PEX_RST_MON_N PLTRST_N

GPIO8_PEX_RST_MON_N

ROM_CS_N

ROM_SI_R

ROM_SCLK_R

ROM_SCLK_R
ROM_SI_R

ROM_CS_N_R
ROM_SO

STRAP_REF0

GPU_OVERT

GPU_EXT_POWER

GPU_FBVREF_CTL_R

ROM_CS_N_R

GPU_SMBCLK 47

GPU_SMBDATA 47

PCH_GPU_PWR_EN 17,59,60

PCH_WAKEO_N 16

GPU_PWM_VID 60

GPU_NVVDD_PSI 60
PWRGD_PSU 25,47,63,71

GPU_RST_N51,57

PLTRST_N 21,35,45,47,51

H_PROCHOT_PCH_N 17,64

GPU_FBVREF_CTL 53,54

OVERT_N 59

GPU_RST_N51,57
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+3V_GPU_S0 DISCHARGE

+3V_GPU_S0

+1V05_GPU_S0 DISCHARGE

Parameter Value

Output voltage 1.05V

Maximum output current 2.1A

IC current limit

Max. PD(theoretically)

Rja

Enable condition "PCH_GPU_PWR_EN"  is High

50 °C/W

0.123W

TBD

SLP_S3:
LOW:Disable SM
HIGH: Enable SM 

R5

R4

VOUT = Vref x (1 + R5/R4)
=0.8x(1 + R5/R4)

C3

DNI
Pd=( Vin - Vout] * Imax
=(1.2-1.05) V*0.82 Amp=0.287W

PCB: 50 to 70mm sq. copper area for cooling

LDO: Vout = +1.05V   +/- 30mVVin = +1.2V Iout = 0.82A MAX

Maximum output current :0.2A

+3V_GPU_S0_DIS

Q45_1

Q45_3 Q44_G

+1V05_GPU_S0_DIS

LDO2_FB

U206_REFIN

GPU_PWR_1V0(8)_EN

PWRGOOD_1V0

U206_4

GPU_PWR_1V0(8)_EN

PCH_GPU_PWR_EN17,57,59,60

OVERT_N57

PCH_GPU_PWR_EN17,57,59,60

+3V_S0+3V_S0 +3V_GPU_S0

+3V_GPU_S0

+3V_S5

+1V05_GPU_S0

+1V05_GPU_S0

+1V2_DDR4_S3

+5V_S0

PCH_GPU_PWR_GD17,60,61
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USE 3 VIAS
TO GND.

PUT COLSE
TO VCORE
MOSFET
HOT SPOTBOTTOM PAD

CONNECT TO
GND Through
6 VIAs

DCR:0.6mohm

DCR:0.6mohm

Parameter Value

Iout.max 53A

OCP set point 61A~100A

OCP formula

Switching Frequency

Input ripple current

Output ripple current 2.48A

Choke_size(L*W*H)(mm) 10.8*7.0*10.0

Choke_Isat 40A

Choke_DCR 0.60m Ω

Choke_LIR 62.5%

Input capacitance
10UF_25V_X5R_0805*1
1UF_25V_X7R_0805*2

Output capacitance
(Near GPU side)

560UF_6.3V*2
47UF_6.3V_X5R_0805*4
4.7UF_6.3V_X5R_0805*10
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GPU_LG1_R

GPU_HG1_RGPU_HG1

GPU_PWM1_SNUB

GPU_PH1

GPU_LG2_R

GPU_HG2_R

GPU_PWM2_SNUB

GPU_PH2

GPU_BST1

GPU_LG1

GPU_HG2

GPU_LG2

GPU_BST2 GPU_BST2_R

NVVDD_TALERT

VREFVREF-RNVVDD_FS

VREF

NVVDD_VIDBUF

NVVDD_REFIN

REFIN_R

STANDBY CTRL

VCC_SEN_R

NVVDD_COMP

COMP_C

NVVDD_FB

N
V

V
D

D
_V

C
C

NVVDD_PSI

N
V

V
D

D
_P

V
C

C

Q143_D

GPU_BST1_R

VREF_C

Q55_3 GPU_PG

NVVDD_VCC_SEN51

NVVDD_VSS_SEN51

GPU_NVVDD_PSI57
GPU_PWM_VID57

PCH_GPU_PWR_EN17,57,59

PCH_GPU_PWR_GD17,59,61

+20V_DSW +20V_GPU_VIN_DSW

+VDD_GPU_S0

+20V_GPU_VIN_DSW

+VDD_GPU_S0

+20V_GPU_VIN_DSW

+3V_S0

+VDD_GPU_S0

+3V_S0

+3V_S0

+5V_S5+3V_S0 +5V_S0

+5V_S5 +5V_S5
+3V_S0+3V_GPU_S0

TITLE:

SIZE :

Document Number :

REV:

Date: PAGE:
of

Prepared by :

<Doc>

V1.0
N16S NVVDD

M910z

KERRY HUANG

A3 60 97Friday, October 28, 2016

TITLE:

SIZE :

Document Number :

REV:

Date: PAGE:
of

Prepared by :

<Doc>

V1.0
N16S NVVDD

M910z

KERRY HUANG

A3 60 97Friday, October 28, 2016

TITLE:

SIZE :

Document Number :

REV:

Date: PAGE:
of

Prepared by :

<Doc>

V1.0
N16S NVVDD

M910z

KERRY HUANG

A3 60 97Friday, October 28, 2016

0402
R2126 49K9_1%

0402
R2126 49K9_1%

D

S
G

Q55
2N7002P

D

S
G

Q55
2N7002P

1

2
3

C
12

43
0.

1U
F

_1
6V

_X
7R

C
12

43
0.

1U
F

_1
6V

_X
7R

0402
R2113 100R

0402
R2113 100R

R2104 2R2R2104 2R2

C1258 2200PF_50V_X7RC1258 2200PF_50V_X7R

04
02

R
21

18
2K

_1
%

04
02

R
21

18
2K

_1
%

0805
R2110 0R

0805
R2110 0R

0402
R2127 5K9_1%

0402
R2127 5K9_1%

0805
R2108 1R

0805
R2108 1R

04
02

R
21

01
X

_1
0K

04
02

R
21

01
X

_1
0K

04
02

R
20

98
10

K
04

02
R

20
98

10
K

0603
C1247 0.22UF_25V_X7R

0603
C1247 0.22UF_25V_X7R

0402
R2117 20K_1%

0402
R2117 20K_1%

R2105 10KR2105 10K

L161

FB_120R_100MHZ_5000MA

L161

FB_120R_100MHZ_5000MA

0402

R
11

05
1K

96
_1

%

0402

R
11

05
1K

96
_1

%

0402
R2106 10K_1%

0402
R2106 10K_1%

R
21

30
10

0K
_3

%
_N

T
C

R
21

30
10

0K
_3

%
_N

T
C

0402
R2103 0R

0402
R2103 0R

D

S1

G
S2 S3 Q142

NTMFS4C024NT1G

D

S1

G
S2 S3 Q142

NTMFS4C024NT1G

4

1
5

2 3

06
03

C
12

51
1U

F
_1

0V
_X

7R
06

03
C

12
51

1U
F

_1
0V

_X
7R

0402
R2109 47R_1%

0402
R2109 47R_1%

C
12

93
0.

1U
F

_1
6V

_X
7R

C
12

93
0.

1U
F

_1
6V

_X
7R

04
02

R
21

28
X

_9
K

1_
1% 04

02

R
21

28
X

_9
K

1_
1%

C1250 22PF_50V_NPOC1250 22PF_50V_NPO

C
27

09

0.
1U

F
_1

6V
_X

7R

C
27

09

0.
1U

F
_1

6V
_X

7R

U113

NCP81172MNTXG

U113

NCP81172MNTXG

V
C

C
15

FB
11

PGOOD
16

COMP
12

FBRTN
10

BST1
1HG1
2

TSNS
13

LG2
20

VIDBUF
6

P
A

D
_G

N
D

25

EN
3

REFIN
7

VREF
8

PH1
24

LG1
23

PGND
22

P
V

C
C

21

PH2
19

BST2
18HG2
17

FS
9

PSI
4

TALERT-
14

VID
5

D1

S1

G
S2 S3

D2 Q140
NTMFS4C10NT1G

D1

S1

G
S2 S3

D2 Q140
NTMFS4C10NT1G

4

1
5

2 3
6

0402
R2107 82K_1%

0402
R2107 82K_1%

0603
C1254

0.22UF_25V_X7R
0603

C1254

0.22UF_25V_X7R

08
05

R2100
2R2

08
05

R2100
2R2

D1

S1

G
S2 S3

D2
Q137

NTMFS4C10NT1G

D1

S1

G
S2 S3

D2
Q137

NTMFS4C10NT1G4

1
5

2 3
6

04
02

R
21

48
X

_1
K

04
02

R
21

48
X

_1
K D

S
G Q143

X_2N7002P

D

S
G Q143

X_2N7002P
1

2
3

C1252 2200PF_50V_X7RC1252 2200PF_50V_X7R

12
06

C
12

46

10
U

F
_2

5V
_X

5R
12

06
C

12
46

10
U

F
_2

5V
_X

5R

04
02

R
21

29
18

K
_1

%
04

02
R

21
29

18
K

_1
%

04
02

R
21

02
X

_1
0K

04
02

R
21

02
X

_1
0K

0402
R2114 X_2M

0402
R2114 X_2M

C1253
X_1000PF_50V_X7R
C1253
X_1000PF_50V_X7R

0402
R2120 20K_1%

0402
R2120 20K_1%

04
02

R
46

16
X

_1
0K

04
02

R
46

16
X

_1
0K

R2121 10KR2121 10K

C
12

59
27

00
P

F
_5

0V
_X

7R
C

12
59

27
00

P
F

_5
0V

_X
7R

08
05

C
12

45

1U
F

_2
5V

_X
7R

08
05

C
12

45

1U
F

_2
5V

_X
7R

0805
R2119 1R

0805
R2119 1R

L160

FB_120R_100MHZ_5000MA

L160

FB_120R_100MHZ_5000MA

0402
R2122 10K

0402
R2122 10K

INDUCTOR_AUL100609MK_D63

L143 0.3UH

INDUCTOR_AUL100609MK_D63

L143 0.3UH

08
05

C
12

40
1U

F
_2

5V
_X

7R
08

05
C

12
40

1U
F

_2
5V

_X
7R

D

S
G

Q54
2N7002P

D

S
G

Q54
2N7002P 1

2
3

12
06

C
12

56

10
U

F
_2

5V
_X

5R
12

06
C

12
56

10
U

F
_2

5V
_X

5R

04
02

R2131
0R

04
02

R2131
0R

C1257 0.01UF_16V_X7RC1257 0.01UF_16V_X7R

INDUCTOR_AUL100609MK_D63

L142 0.3UH

INDUCTOR_AUL100609MK_D63

L142 0.3UH

C
2710

0.1U
F

_16V
_X

7R
C

2710
0.1U

F
_16V

_X
7R06

03
C

72
8

X
_1

U
F

_1
6V

_Y
5V06

03
C

72
8

X
_1

U
F

_1
6V

_Y
5V

08
05

C
12

55

1U
F

_2
5V

_X
7R

08
05

C
12

55

1U
F

_2
5V

_X
7R

12
06

R
21

11
1R

12
06

R
21

11
1R

12
06

C
12

41
10

U
F

_2
5V

_X
5R

12
06

C
12

41
10

U
F

_2
5V

_X
5R

04
02

R
20

96
1K

04
02

R
20

96
1K

C1248 47PF_50V_NPOC1248 47PF_50V_NPO

C
12

71

X
_2

70
0P

F
_5

0V
_X

7R

C
12

71

X
_2

70
0P

F
_5

0V
_X

7R

04
02

R1097
4K7

04
02

R1097
4K7

C
12

60
X

_0
.2

2U
F

_1
6V

_X
5R

C
12

60
X

_0
.2

2U
F

_1
6V

_X
5R

R2099
2R2
R2099
2R2

0402
R2115 100R

0402
R2115 100R

04
02

R
20

97
10

K
04

02
R

20
97

10
K

0402
R2112 35K7_1%

0402
R2112 35K7_1%

R2116 2R2R2116 2R2

0805
R2124 0R

0805
R2124 0R

06
03

C
12

44

4.
7U

F
_6

.3
V

_X
5R06

03
C

12
44

4.
7U

F
_6

.3
V

_X
5R

04
02

R1098
1K

04
02

R1098
1K

C1249 1000PF_50V_X7RC1249 1000PF_50V_X7R

12
06

R
21

25
1R

12
06

R
21

25
1R

D

S1

G
S2 S3

Q138
NTMFS4C024NT1G

D

S1

G
S2 S3

Q138
NTMFS4C024NT1G

4

1
5

2 3

+
F

P
_C

A
P

_105D
C

_D
6.3P

2.1H
6.5_S

M
D

C
E

46
47U

F
_25V

+
F

P
_C

A
P

_105D
C

_D
6.3P

2.1H
6.5_S

M
D

C
E

46
47U

F
_25V

08
05

C
12

39
1U

F
_2

5V
_X

7R

08
05

C
12

39
1U

F
_2

5V
_X

7R

teknisi-indonesia.com



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

E E

F F

GDDR5 1.35V POWER

DCR:7.4mohm

Parameter Value

Iout.max 4.1A

OCP set point TBD

OCP formula

Switching Frequency

Input ripple current

Output ripple current 1.05A

Choke_size(L*W*H)(mm) 7.6*6.8*3.0

Choke_Isat 15A

Choke_DCR 7.40m Ω

Choke_LIR 27.5%

Input capacitance 10UF_10V_X5R_0805*2

Output capacitance 22UF_6.3V_X5R_0805*4

1.33A

330kHz

IC controlled
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6.3A/12V

12V @3.86A   OCP 5.79~7.72A

ocp~6.19K*10u/5.1mohm=12.1A

DCR:36.5mohm

Parameter Value

Iout.max 3.86A

OCP set point

ROCSET*10uA/Rds_onOCP formula

Switching Frequency

Input ripple current

Output ripple current 0.47A

Choke_size(L*W*H)(mm) 7.6*6.8*3

Choke_Isat 5.5A

Choke_DCR 68.00m Ω

Choke_LIR 41.5%

Input capacitance 10UF_25V_X5R_1206*5

Output capacitance
270UF_16V*1
10UF_16V_X5R_0805*3

1.41A

300kHz
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PWRGD_PSU25,47,57,71
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FOR CPU

BOTTOM PAD CONNECT
TO GND THROUGH 6 VIAs

PUT CLOSE TO PWM

VCORE PORTION

GT PORTION

3+2 
CONFIGURATION
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SET AT 51A Modify
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Modify

Modify
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DCR:1.2mohm

DCR:1.2mohm

DCR:1.2mohm

Parameter

79AIout.max

Value

OCP formula

135AOCP set point

Input ripple current

Switching Frequency

Choke_size(L*W*H)(mm)

9.32AOutput ripple current
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11.5*10.3*4.2
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4.7UF_25V_X5R_0805*3

340kHz

4.95A
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Vin  : 20V
Vout : 0.25V~1.52V/max. 51A
ITDC : 37A
OCP  : TBDA

+VCCGT_CPU_S0

DCR:0.6mohm

DCR:0.6mohm

Parameter Value

Iout.max 51A

OCP set point 90A

OCP formula

Switching Frequency

Input ripple current

Output ripple current 10.95

Choke_size(L*W*H)(mm) 10.8*7.0*10.0

Choke_Isat 40

Choke_DCR 0.60m Ω

Choke_LIR 43.3%

Input capacitance
220UF_25V*1
10UF_25V_X5R_1206*1

Output capacitance
560UF_6.3V*4
560UF_2.5V*1
22UF_6.3V_X5R_0805*3

5.47

340kHz

Formula
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BOTTOM PAD CONNECT
TP GND via 6 VIAS

F=300KHZ

VR_READY:
HIGH:Enable VCCSA
LOW: Disable VCCSA

Vin:+20V
Vout:1.052V
Peak:11.3A
TDC:10A
OCP~20A

VCC1.05V_VSA

Peak:11A
OCP:20A

DCR:1.8mohm

Parameter Value

Iout.max 11.1A

OCP set point TBV

OCP formula

Switching Frequency

Input ripple current

Output ripple current 3.32A

Choke_size(L*W*H)(mm) 7.6*6.8*3.2

Choke_Isat 22A

Choke_DCR 10.00m Ω

Choke_LIR 29.9%

Input capacitance 10UF_25V_X5R_1206*1

Output capacitance
560UF_2.5V*1
22UF_6.3V_X5R_0805*4

1.86A

300kHz

Formula
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VCCSA_COMP_C

VCCSA_FB_C

VCCSA_VSEN
SA_TG_R

U208_3

SA_PHASE

VCCSA_SENSE8

VSS_SAIO_SENSE8
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Vin  : 5V
Vout : 0.95V/max. 5.5A
ITDC :TBDA

+VCCIO

DCR:4.5mohm

Parameter Value

Iout.max 5.5A

OCP set point 6.8A

OCP formula

Switching Frequency

Input ripple current

Output ripple current 1.64A

Choke_size(L*W*H)(mm) 7.6*6.8*3

Choke_Isat 18A

Choke_DCR 4.50m Ω

Choke_LIR 29.7%

Input capacitance 10UF_10V_X5R_0805*2

Output capacitance
560UF_2.5V*1
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1.62A

1MHz
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Vin  : 20V
Vout : 1.2V/max. TBDA
ITDC : TBDA
OCP  : 20A

S0/S1/S31

0 S4/S5

DDR4 1.2V

BOTTOM PAD CONNECT
TP GND via 6 VIAS

DCR:7.4mohm

Parameter Value

Iout.max 8A

OCP set point 13.9A

OCP formula

Switching Frequency

Input ripple current

Output ripple current 3.01A

Choke_size(L*W*H)(mm) 7.6*6.8*3.0

Choke_Isat 15A

Choke_DCR 7.40m Ω

Choke_LIR 37.6%

Input capacitance
220UF_25V*1
10UF_25V_X5R_1206*3
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VCC2.5VVPP

BOTTOM PAD CONNECT
TP GND via 6 VIAS

Vin  : 1.2V
Vout : 0.6V/ max.0.75A
ITDC :TBDA

S0/S1
1

0 S3/S4/S5

0.6V DDRVTT
DCR:48.0mohm

Parameter Value

Iout.max 2.24A

OCP set point 4A

OCP formula

Switching Frequency

Input ripple current

Output ripple current 0.40A

Choke_size(L*W*H)(mm) 4.3*4.3*2.1

Choke_Isat 3.3A

Choke_DCR 48.00m Ω

Choke_LIR 22.5%

Input capacitance 10UF_6.3V_X5R_0603*1

Output capacitance 22UF_6.3V_X5R_0805*2

0.72A

1MHz

IC controlled

Parameter Value

Output voltage 0.6V

Maximum output current 0.75A

IC current limit

Max. PD(theoretically)

Rja

Enable condition "+3V_S5"  ON

52.63 °C/W

0.45W

4.5A

FOR tPLT16 timing

2.5VPP_EN
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VPP_PGD70

SLP_S4_N19,42,43,47,70,73,74

PWRGD_PSU25,47,57,63

+0V6_VTT_S0

+1V2_DDR4_S3 +3V_S5

+5V_S5

+3V_MM
+2V5_VPP_S3

+3V_MM
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2V

2V

Enable Disable

EN1,EN2 > 1.4 V EN1,EN2 < 0.4 V

VCC3 , VCC5 total
Power is 135W

+5V_MM
Max. output=17A
OCP:32A

DCR:5.5mohm

+3V_MM_1
Max. output=12A
OCP:22A

12A

3.51A

12.3*11.7*10

18A

4.70m Ω

38.7%

22A

355kHz

3.37A

+5V_MM/+3V_MM

Parameter +5V_MM

Iout.max 17A

OCP set point

RLIMIT=(ILIMITxRDS(ON))x8/10 µAOCP formula

Switching Frequency

Input ripple current

Output ripple current 5.68A

Choke_size(L*W*H)(mm) 14.2*13.3*8.2

Choke_Isat 27A

Choke_DCR 1.80m Ω

Choke_LIR 33.4%

Input capacitance 10UF_25V_X5R_1206*3

Output capacitance
560UF_6.3V*1
10UF_6.3V_X5R_0603*2

5.52A

300kHz

32A

220UF_25V*1
1UF_25V_X5R_0603*1

560UF_6.3V*1
10UF_6.3V_X5R_0603*2

+3V_MM_1

RLIMIT=(ILIMITxRDS(ON))x8/10 µA

DCR:5.5mohm
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RSMRST_PCH_N

+3V_S5/+5V_S5

Exit DSW State timing diagram

+3V_DSW

SLP_SUS_N

SYS5VSB_OFF

+3V_S5/+5V_S5

SUS_ACK_N

RSMRST_PCH_N

SUS_WARN_N
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G3 S4/S5 S0 S3 S4/S5 G3

VccRTC

RTCRST#

With Deep Sx Support

VccDSW3_3

DPWROK

SLP_SUS_N

VCC_SUS/PCH_1.0V

RSMRST#

SLP_S4#

SLP_S3#

SLP_LAN#

+1V_CPU_VCCST_S3

VCCIO

CPU_SVID

+VCORE_CPU_S0

SYS_PWROK

PCH_PWROK

SetVID

PLTRST#

Min:9ms

Min:9ms Min:10ms

+VCCSA_CPU_S0

+2V5_VPP_S3

+1V2_DDR4_S3

SYS5VSB_OFF

+VCCGT_CPU_S0

Min:1ms

Button Event

MONITOR PWR Rails

Min: 0ms

PSON_N

VCC_S0

IMVP8_EN

SetVID

VCCST_PWRGD

No Limit

Min: 1ms

MAX: 1us

Min: 0ms

MAX: 1us

MAX: 500ms

MAX: 500ms

MAX: 500ms

Min:30us

MAX: 1us

Min:100us

Min:1us

Min:1us

Min:10ms
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ATX PSU

+20V +/- 5%

+20V_ATX_DSW

POWER METER
INA199B1DCKR

PWM IC
NCP1589AMNTWG

PWM IC
RT6576DGQW

5V level power rails

3V level power rails

20V level power  rails

Other voltage level power rails

+20V_DSW

+3V_DSW

PC Mode: S0, S3, S5
Monitor Mode: On

PC Mode: S0, S3, S5
Monitor Mode: On

5V @ 17A Max

3.3V @ 12A Max

SWITCH

SWITCH

SWITCH

SWITCH

5V_USB
5V @ 5.4A Max

+3V_WLAN_S5 M.2

PC Mode: S0, S3
Monitor Mode: Off

SWITCH

3.3V @ 0.5A Max

3.3V @ 2A Max

PC Mode: S0, S3, S5
Monitor Mode: Off

PC Mode: S0, S3, S5
Monitor Mode: Off

+12V_S0

+3V_MM_1

+5V_MM

+3V_S5

+5V_S5

+3V_S0

+5V_S0

PC Mode: S0
Monitor Mode: Off

PC Mode: S0, S3, S5
Monitor Mode: Off

PC Mode: S0, S3, S5
Monitor Mode: Off

PC Mode: S0
Monitor Mode: Off

PC Mode: S0
Monitor Mode: Off

+3V_LAN_S5 LAN

5V @ 4.5A Max

3.3V @ 2.5A (TBD)Max

12V @ 3.86A Max

5V @ 4.5A Max

3.3V @ 5A Max

1.0V @ 7.31A Max

+1V_PCH_S5
PC Mode: S0, S3, S5
Monitor Mode: Off

PCH

SWITCH

SWITCH

65W Max

+2V5_VPP_S3
2.5V @ 2.24A Max

75A Max
+VCCGT_CPU_S0

0.95V @ 18A Max
+VCCSA_CPU_S0

+1V05_GPU_S0

0.6V @ 0.75A Max

1.2V @ 14A Max

2.4A TDC, 4.1A Max

+1V2_DDR4_S3

+VCORE_CPU_S0

+0V6_VTT_S0

+VDD_GPU_S0
26A TDC; 51A Max

+1V35_GPU_S0

DDR 4

CPU

Gfx

PC Mode: S0, S3
Monitor Mode: Off

PC Mode: S0
Monitor Mode: Off

PC Mode: S0
Monitor Mode: Off

PC Mode: S0
Monitor Mode: Off

PC Mode: S0, S3
Monitor Mode: Off

PC Mode: S0
Monitor Mode: Off

PC Mode: S0, S3
Monitor Mode: Off

PC Mode: S0
Monitor Mode: Off

PC Mode: S0
Monitor Mode: Off

PC Mode: S0
Monitor Mode: Off

SWITCH

PWM IC
NCP51200MNTWG

PWM IC
NCP1589LMNTWG

PWM IC
NCP1589LMNTWG

PWM IC
NCP5230MNTWG

PWM IC
NCP3135MNTXG

IMVP8
NCP81203 +
NCP81166MNTBG

SWITCH

PWM IC
NCP81172MNTXG

+5V_LCD_MM
5V @ 1A Max

SWITCH

LCD Panel Power

POLY-SWITCH
SIDE USB 3.0 X1
REAR USB 3.0 X4

USB Port

5V @ 0.9A Max each

TPS2546 +5V_USBC_S5
5V @ 2.4A Max

USB Charging Port

+5V_USB_S4
5V @ 5.4A Max

+5V_MM
5V @ 2.3A Max

+3V_DP_MM DP PWR
3.3V @ 1A Max

PC Mode: S0
Monitor Mode: Off

0.95V @ 5.5A Max
+0V95_CPU_VCCIO_S0

PWM IC
NCP5230MNTWG

LDO
GS7105SO-R

0.8A TDC,2.1A Max

SWITCH Converter_VIN
20V @ 1.6A Max

PC Mode: S0
Monitor Mode: On

+5V_S5
5V @ 4.5A Max

SWITCH

PWM IC
NCP1589AMNTWG

3.3V @ 2A Max

+3V_DSW PCH

3.3V @ 2A Max
SIO+3V_DSW

PC Mode: S0, S3, S5, DSW
Monitor Mode: On

VTT_MEM_EN

DRVON

VCCIO_PWRGD

VCCSA_VSEN

PCH_GPU_PWR_EN

PCH_GPU_PWR_EN

MONITOR_PWR_ON

SYS5VSB_OFF

SLP_S4_N

PSON_N

SUS_WARN_N

SLP_LAN_N

SLP_LAN_N

+5V_MM

SLP_S4_N

2.5VPP_EN

EN_VCCIO

DISPON_R

PCH_GPU_PWR_EN

SWITCH
+3V_MM

MONITOR_PWR_ON

EN2

EN1

LDO3_DSW

+3V_GPU_S0
0.06A TDC ,0.2A Max

PCH_GPU_PWR_EN

SWITCH

+1V2_DDR4_S3

PC Mode: S0
Monitor Mode: Off

SIDE USB TYPE-C X 1

SLP_S3_N

PC Mode: S0, S3, S5, DSW
Monitor Mode: On

3.3V @ TBDA Max

PC Mode: S0, S3, S5
Monitor Mode: Off +3V_SCALAR_S5 SCALAR

3.3V @ TBDA Max

PC Mode: S0, S3, S5
Monitor Mode: Off +3V_VCC DP MUX

NVDD

FBVDD

PEX-VDD

*POWER SEQUENCING : 3.3V->NVDD/PEX-VDD->FBVDD
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V0.1 to V0.2 CHAGNE LIST

●PAGE34:change M.2 stand-off 

●PAGE33:exchange SATA port0 and port1 trace routing 

●PAGE39:change JP36 USB TYPE-C connector

●PAGE58:change L150 L151 L152 from FB_30R_100MHZ_1000MA to FB_300R_2000MA for NV requirement

●PAGE51:connect N16_CLKREQ_N to PCH and add U230 R4618 R4617  for  NV requirement

●PAGE57:nopop R735 and use GPU_RST_N to gate SMBUS for NV requirement

●PAGE59:add +3V_GPU_S0 and +1V05_GPU_S0 discharge circuit for NV requirement

●PAGE60:change R2098 pull high from +3V_S0 to +3V_GPU_S0 for NV requirement

●PAGE37:remove AMP. IC for Lenovo H/W spec. udpate

●PAGE36:add D104 R4615 R3766 C2719 for AMP. de-pop 

●PAGE47:change C1202 from 330pF to 680pF to fix PLTRST_N monotonic

●PAGE47:nopop C2151 0.1uF to fix SLP_S4 with glitch

●PAGE72:change C731  from 33pF to 100pF for Loadline fine-tuneing

●PAGE72:change R1244,R1266  from 2.2R_0805 to 0R_0805 for +5V_MM & +3V_MM_1 driving waveform

●PAGE72:change R1279  from 30.9K_1%_0402 to 39K_1%_0402 for +5V_MM OCP fine-tuning

●PAGE72:change R1291 from 21.5K_1%_0402 to 34K_1%_0402 for +3V_MM_1 OCP fine-tuning

●PAGE51:pop C435 330pF to fix GPU_RST_N monotonic

●PAGE18:add R4626 R4627 0R for 24MHZ EMI testing requirment 

●PAGE33:pop R422 R426 4K7 and nopop R409 4K7 for SATA RX fine-tune for TI

●PAGE21:add R4628 R4629 R4630 R4631 33R for SI fine-tune

●PAGE45:change R4546 R4547 R4548 R4549 to 100R for SPI SI fine-tune

●PAGE21:nopop R161 10K

●PAGE47:nopop R1264 10K

●PAGE33:change U13 re-driver and related R&C  from TI to PARADE due to TI TX Gen3 fail.

V0.2 to V0.3 CHAGNE LIST

●PAGE25:nopop JP8 SPI debug header and pop R235 0R for interference issue when plugging M.2 SDD.

●PAGE19:pop R126 10K to fix deep sleep to S5  on and off continuously issue

●PAGE44:nopop R541 4K7 to fix deep sleep to S5  on and off continuously issue

●PAGE27:change CE43 CE46 CE65 from 56uF to 47uF for popular part

●PAGE60:change CE46 from 56uF to 47uF for popular part

●PAGE72:change CE65 from 56uF to 47uF for popular part

●PAGE59:nopop C721 1uF for GPU power timing sequencing

●PAGE61:pop C1333 0.1uF for GPU power timing sequencing

●PAGE21:add TS29~TS32 ,R4633 for easy LCD converter measurement.

●PAGE60:change R2112 21k_1% to 35k7_1% and Q138 Q142 from NTMFS4C06NT1G to NTMFS4C024N for  OCP fine-tune 

●PAGE18:change C83 C2649 from 10PF to 15PF for better crystal ppm fine-tune

●PAGE30:change C1290 C1291 from 10PF to 18PF for better crystal ppm fine-tune

●PAGE35:change M.2 SSD power from +3V_S5 to +3V_S0 to fix Erp off mode fail issue

●PAGE72: change EC51 reservation to C2720 reservation for space saving.

●PAGE33:pop R422 4K7 for better SATA TX jitter 

●PAGE30:reserve R4635 R4636 0R for EMI requirement

●PAGE45:nopop R4538 and pop R4625 for Erp

●PAGE31:change R1316 from 10k to 20k to fix LCD power  rise time too quick

●PAGE47:change R1377 from 1K to 10K to improve Erp.

V0.3 to V0.4 CHAGNE LIST

●PAGE16:swap M.2_SSD1_P2 and M.2_SSD1_P3 lane 

●PAGE45:add R4640 0R and reserve R4641 0R for ST TPM power saving option

●PAGE36:add MIC MUTE control circuit  ,R4637 R4638 100K_1% ,Q455 2N7002

●PAGE47:pop R4579 0R and add R4639 10K for MIC mute funciton

●PAGE03:remove J1 XDP

●PAGE19:remove R4572 X_0R to have space to  add TP54 for ICT  

●PAGE39:change R4553 PU +3V_S5 to +3V_SO for realtek FAE requirement.

●PAGE66:change CE67 from 33UF DIP to 47UF SMD to solve  pin shorted issue.

V0.4 to V1.0 CHAGNE LIST

●PAGE47:nopop R1328 R1329 4K7 to fix +3V_S5 voltage leakage in deep sleep mode

●PAGE30:change R295 R305 PU voltage from  +3V_S5 to +3V_SC_VPP_MM to fix +3V_S5 voltage leakage 
  in deep sleep mode when clicking monitor mode button.
●PAGE30:add  Q457 ,R4644 ,R4645  current blacking circuit to prevent the back drive current in deep sleep mode
 when clicking monitor mode button.
●PAGE30:add  R4642 100K PD to avoid floating

●PAGE30:add Q456 R4652 R4647 R4643 R4648 to fix +3V_S5 voltage leakage in deep sleep mode
  when clicking monitor mode button.

●PAGE47:nopop R1377 and pop  R1400 to fix +3V_S5 voltage leakage in deep sleep mode
  when clicking monitor mode button.

●PAGE46:change R514 from 10K to 100K to increase SYS5VSB_OFF voltage level

●PAGE36:remove D104 and add  U231 AND gate to avoid +3V_S0 leakage to AUDIO_RST_N 

●PAGE47:nopop R838 and add R4653 to connect VR_HOT to CPU directly for lenovo requirement.

●PAGE39:add D102 to fix USB type-C USB2.0 ESD fail.
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