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PU/PD for JTAG signals

Note:

Trace width=12~15 mil, Spcing=20 mils

Max trace length= 500 mils

DDR3 COMPENSATION SIGNALS

Note:

PECI/THERMTRIP:

Trace width=4 mils ,Spacing=18mil

Zo=50 ohm

TMS/TDI no require pull high on Check list

Place near SODIMM side,
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SM_DRAMPWROK with DDR Power Gating Topology
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Compal Electronics, Inc.

Note:

Trace width=20 mils ,Spacing=25mil, 

Max length=100 mils.

COMPENSATION PU FOR eDP

HPD INVERSION FOR EDP

HDMI

HPD is a active-high signal from device.
The HPD processor input is
active-low signal. 

V1.0
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10: x8, x8 - Device 1 function 1 enabled ; function 2
    disabled

PCIE Port Bifurcation Straps

CFG[6:5]

11: (Default) x16 - Device 1 functions 1 and 2 disabled

CFG7

PEG DEFER TRAINING

0: PEG Wait for BIOS for training

1: (Default) PEG Train immediately following xxRESETB
de assertion

CFG4

Embedded Display Port Presence Strap

0 : Enabled; An external Display Port device is
connected to the Embedded Display Port

1 : Disabled; No Physical Display Port
attached to Embedded Display Port

CFG Straps for Processor

01: Reserved - (Device 1 function 1 disabled ; function
    2 enabled)

00: x8,x4,x4 - Device 1 functions 1 and 2 enabled

PEG Static Lane Reversal - CFG2 is for the 16x

CFG2

0:Lane Reversed

1: Normal Operation; Lane #  definition matches
socket pin map definition

Compal Electronics, Inc.

*

*

*

*

CFG4

H_CPU_TESTLO

CFG_RCOMP

H_CPU_RSVD

CFG2

CFG4
CFG5
CFG6
CFG7

H_CPU_RSVD
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+1.35V_CPU_VDDQ Source

VDDQ DECOUPLING (Follow INTEL DG)

VCC_SENSE

Note:

0 ohm Resistor should be placed

cloose to CPU

Note:

Intel Shark Bay

Removed the S3 power reduction circuit.

Close to CPU

Note:

Place the UP resistor close to CPU

Note:

Place the UP resistor close to CPU

Broadwell/Haswell

Broadwell/Haswell

VCCST

Close to CPU Close to CPU

Close to CPU Close to CPU

V0.1A

V0.1A

V0.1A

V0.3

V0.3AV0.3A

V0.3A V0.3A

V0.3A

V1.0

VSSSENSE

VCCSENSE VCCSENSE_R

VSSSENSE_R

VR_SVID_DAT

H_CPU_SVIDALRT#
VR_SVID_CLK

+VCCIO_OUT_R

VCCSENSE_R

FC_D5
FC_D3

+PCH_VPROC_R

VSSSENSE_R (10)

VCCSENSE(55)

VSSSENSE(55)

VR_SVID_ALRT#(55)
VR_SVID_CLK(55)
VR_SVID_DAT(55)

PCH_PWROK (14,31)

+1.35V_CPU_VDDQ

+VCC_CORE

+VCCIO_OUT

+1.35V_CPU_VDDQ

+1.35V +1.35V_CPU_VDDQ

+VCC_CORE

+1.05VS

+VCCIO_OUT

+VCCIO_OUT

+VCOMP_OUT

+VCCIO_OUT

+VCC_CORE

+VCC_CORE
+VCC_CORE+VCC_CORE

+1.05VS

+1.35V +1.35V_CPU_VDDQ

+PCH_VPROC
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Layout Note:
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Compal Electronics, Inc.

Note: 

Trace width:4mils

Place the resistor to PCH <500 mils, to 1.5V <100 mils.Avoid 

routing next to clock pins. 

SATA Impedance Compensation

*

INTVRMEN

L：：：：Integrated VRM disable
H：：：：Integrated VRM enable

(INTVRMEN should always be pull high.)

LOW= Disable (Default)
HIGH= Enable ( No Reboot )

*

* Low = Disabled (Default)
High = Enabled [Flash Descriptor Security Override]

Note:

PCH_RTCX1/PCHRTCX2 

Trace length <1000 mils

(INTEGRATED SUS 1.05V VR)

CLRP1
OPEN SAVE ME RTC REGISTER

SHORT CLEAR ME RTC REGISTER

CLRP2
OPEN SAVE CMOS

SHORT CLEAR CMOS

Note: +RTCVCC

Need to check with PWR update

EMI

HDD

HM86 NA

HM86 NA

Green CLK

V0.2

V0.2

V0.2

V0.2

m
a
s
k

PCH_INTVRMEN

SM_INTRUDER#

BBS_BIT0_R

HDA_RST#

HDA_BIT_CLK

HDA_SPKR

HDA_SYNC

PCH_RTCX2

PCH_RTCX1

PCH_RTCX1

PCH_RTCX2

SATA_COMP

PCH_SRTCRST#

PCH_RTCRST#

PCH_INTVRMEN

HDA_SPKR

HDA_SDIN0

ME_FLASH

PCH_GPIO33

PCH_JTAG_TCK

SATA_COMP

PCH_GPIO21

PCH_GPIO13

SM_INTRUDER#

SATA_LED#

ME_FLASH

HDA_BIT_CLK

HDA_SYNC

BBS_BIT0_R
PCH_GPIO21
SATA_LED#
PCH_GPIO35

SATA_PTX_DRX_P4
SATA_PTX_DRX_N4

SATA_PRX_DTX_P4
SATA_PRX_DTX_N4

PCH_RTCX1

ME_FLASH
HDA_RST#

PCH_JTAG_TMS

PCH_JTAG_TDO

PCH_JTAG_TDI

PCH_JTAG_RST#

HDA_SDIN0(26)

ME_FLASH(31)

SATA_LED# (33)

HDA_BITCLK_AUDIO(26)

HDA_SYNC_AUDIO(26)

PCH_GPIO35(18)
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Weak internal pull-high

* PCH_GPIO27 (Have internal Pull-High)
High: VCCVRM VR Enable
Low: VCCVRM VR Disable 

Broadwell/Haswell

ESD 9/5

V0.2

V0.2

V0.3

PCH_GPIO68

======================================

Y50 : High (R125 stuff ,R128 un-stuff)

Y70 : Low  (R125 un-stuff ,R128 stuff)

V0.3

CPU_PLTRST#

PCH_GPIO15

PCH_GPIO12

EC_SCI#

PCH_GPIO16

TS_ON

PCH_GPIO24

PCH_GPIO49

PCH_GPIO37

PCH_GPIO57

CMOS_ON#

DGPU_PWROK

PCH_GPIO27

W_DISABLE#1

PCH_GPIO48

PCH_GPIO35

PCH_GPIO37

TS_ON
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PCH_GPIO27

PCH_GPIO70

PCH_GPIO71

KB_RST#

PCH_GPIO68

PCH_GPIO57

PCH_GPIO16
PCH_GPIO48
SYS_RST#

PCH_GPIO39

PCH_GPIO39

H_THRMTRIP#_R

PCH_GPIO67

PCH_GPIO71

PCH_GPIO70

W_DISABLE#2

USB_OC0#
CLKREQ_LAN#

RI#
PCIE_WAKE#

PCH_GPIO8

DGPU_PWROK

PCH_GPIO28

PCH_GPIO0

PCH_GPIO68

EC_SCI#(31)

PCH_GPIO8(15)

PCH_GPIO67 (15)

GATEA20 (14,31)

KB_RST# (14,31)

H_CPUPWRGD (5)

H_THRMTRIP# (45,5)

CPU_PLTRST# (5)

PCH_GPIO35(13)

SYS_RST# (14)

W_DISABLE#1(14,28)

PCH_GPIO49(15)

PCH_GPIO24(14)

TS_ON(22)

USB_OC0# (17,30)
CLKREQ_LAN# (15,25)

RI# (14)

W_DISABLE#2(14,28)

DGPU_PWROK(36,45,54)

PCH_GPIO28(14)

CMOS_ON#(22)

PCIE_WAKE# (14,28)
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SLOAD/GPIO38
AT7

TACH0/GPIO17
C14

SATA4GP/GPIO16
AN2

GPIO8
Y1

TACH2/GPIO6
A14

BMBUSY#/GPIO0
AT8

TP14
AN10

R157

0_0402_5%
SD028000080

BW@

R157

0_0402_5%
SD028000080

BW@

RP18

10K_0804_8P4R_5%

RP18

10K_0804_8P4R_5%

1 8
2 7
3 6
4 5

R158 10K_0402_5%
@

R158 10K_0402_5%
@1 2

R130 10K_0402_5%R130 10K_0402_5%1 2

C186

1000P_0402_50V7K

@ESD@

C186

1000P_0402_50V7K

@ESD@

1

2

R112 10K_0402_5%R112 10K_0402_5%1 2

R126 10K_0402_5%R126 10K_0402_5%1 2

R124
10K_0402_5%
R124
10K_0402_5%

1
2

R119

1K_0402_5%

BW@R119

1K_0402_5%

BW@

1
2

R125 10K_0402_5%
15@

R125 10K_0402_5%
15@1 2

R122

200K_0402_5%

@

R122

200K_0402_5%

@

1
2

R128 10K_0402_5%
17@

R128 10K_0402_5%
17@ 12

R115 10K_0402_5%R115 10K_0402_5%12

R123 10K_0402_5%R123 10K_0402_5%

1 2

R116 1K_0402_5%R116 1K_0402_5%1 2

RP17

10K_0804_8P4R_5%

RP17

10K_0804_8P4R_5%

1 8
2 7
3 6
4 5

R114 10K_0402_5%@R114 10K_0402_5%@1 2



w w
 w

 . 
c h

 i n
 a

 f 
i x

 . 
c o

 m

5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Compal Electronics, Inc.

V_PROC_IO 1.05V 0.004 A

VCCADAC3_3 0.0133 A3.3V

VCCCLK 0.306 A1.05V

VCCCLK3_3 0.055 A

Voltage Rail

3.3V

VCCVRM 0.179 A1.5V

Voltage S0 Iccmax Current (A)

VCC3_3 3.3V 0.133 A

VCCASW 1.05V 0.67 A

VCCSUSHDA 3.3V 0.01 A

VCCSPI 3.3V 0.022 A

PCH Power Rail Table

VCCSUS3_3 3.3V 0.261 A

VCC 1.05V 1.29 A

VCCIO 1.05V 3.629 A

VCCDSW3_3 3.3V 0.015 A

VCCADAC1_5 1.5V 0.070 A
+PCH_USB_DCPSUS1
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P
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_
V
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R

+PCH_VCCDSW

+PCH_USB_DCPSUS3
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+1.05VS
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+1.05VS

+1.05VS

+1.5VS
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Compal Electro

Place near pin Y32,AA30,AA32 Place near pin AD34 Place near pin AD35,AD36

V_PROC_IO 1.05V 0.004 A

VCCADAC3_3 0.0133 A3.3V

VCCCLK 0.306 A1.05V

VCCCLK3_3 0.055 A

Voltage Rail

3.3V

VCCVRM 0.179 A1.5V

Voltage S0 Iccmax Current (A)

VCC3_3 3.3V 0.133 A

VCCASW 1.05V 0.67 A

VCCSUSHDA 3.3V 0.01 A

VCCSPI 3.3V 0.022 A

PCH Power Rail Table

VCCSUS3_3 3.3V 0.261 A

VCC 1.05V 1.29 A

VCCIO 1.05V 3.629 A

VCCDSW3_3 3.3V 0.015 A
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GND_94
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A A

A5_BA1

CK1*

CMD15

Mode H

Address 32..63

CMD0

CMD1

CMD2

CMD3

CMD4

CMD5

CMD6

0..31

CMD7

CMD8

CMD9

CMD10

CMD11

CMD12

CMD13

CMD14

RST*

CAS*

RAS*

A2_BA0

A6_A11

ABI*

A12_RFU

A0_A10

A7_A8

A1_A9

CS*

WE*

A4_BA2

NORMAL
MIRROR

Memory Partition A - Lower 16 bits

256Mx16 GDDR5 *8==>4GB

VRAM DDR5 chips
128Mx16 GDDR5 *8==>2GB

A3_BA3

CMD30

CMD24

CMD23

CMD22

CMD29

CMD28

CMD27

CMD26

CMD25

CMD20

CMD19

CMD18

CMD17

CMD16

CMD21

CMD31

Mode H

Address

A3_BA3

CK1*

A5_BA1

RST*

CAS*

RAS*

A2_BA0

ABI*

A6_A11

A1_A9

A0_A10

A12_RFU

A7_A8

CS*

WE*

A4_BA2

CMD32

CMD33

CMD34

CMD35

NO USED

NO USED

Debug0

Debug1

V0.2

V0.2

V0.2

V0.2 V0.2 V0.2

MDA[63..0]

CMDA[31..0]

DQMA[7..0]

DQSA[7..0]

ZQ0

CLKA0

CLKA0#

CMDA12

CMDA15
CMDA5

CMDA0

CMDA8

CMDA10
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CMDA2
CMDA1

CMDA3
CMDA4
CMDA7
CMDA6

CMDA9

CMDA13

CMDA14

MDA3

MDA6

MDA0

MDA2

MDA4

MDA1

MDA7

MDA5

MDA19

MDA22

MDA18

MDA20

MDA17

MDA23

MDA21

MDA16

MDA11

MDA14

MDA8

MDA10

MDA12

MDA9

MDA13

MDA27

MDA30

MDA26

MDA28

MDA25

MDA31

MDA29

MDA24

DQSA0
DQSA1

DQSA3

DQSA2

CMDA8

CMDA9

CMDA14
CLKA0
CLKA0#

CLKA0
CLKA0#

ZQ1SEN0
SEN0

FBA_VREFC

CMDA13

DQMA0

DQMA2

DQMA3

DQMA1

MF0

CMDA10
CMDA11

CMDA2
CMDA1

CMDA7
CMDA6

CMDA4
CMDA3

CMDA12

CMDA15
CMDA5

CMDA0

MDA15

FBA_WCK23#
FBA_WCK23

FBA_WCK01
FBA_WCK01#

FBA_VREFC

DQSA[7..0](38,42)

MDA[63..0](38,42)

DQMA[7..0](38,42)

CMDA[31..0](38,42)

CLKA0(38)

CLKA0#(38)

FBA_WCK01#(38)
FBA_WCK01(38)

FBA_WCK23#(38)
FBA_WCK23(38)FBA_VREFC (42)

VRAM_VREF_CTL(36,43)
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170-BALL

SGRAM GDDR5

MF=0 MF=1 MF=0MF=1

U32

K4G41325FC-HC04_FBGA170~D@
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SGRAM GDDR5

MF=0 MF=1 MF=0MF=1
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K4G41325FC-HC04_FBGA170~D@
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L12

CS#                    WE#
G12

CAS#                 RAS#
L3

RAS#                 CAS#
G3

CKE#
J3

CK
J12

CK#
J11

NC
U5

EDC0                EDC3
C2

EDC1                EDC2
C13

DQ24              DQ0
A4

DQ25              DQ1
A2

DQ26              DQ2
B4

DQ27              DQ3
B2

DQ28              DQ4
E4

DQ29              DQ5
E2

DQ30              DQ6
F4

DQ31              DQ7
F2

VSSQ
E1

VSS
T10

VSS
L10

VSS
P10

VREFD
A10

VDD
D11 VDD
R10

VDDQ
B1

VDDQ
D1

VDDQ
F1

VDDQ
M1

VREFD
U10

VDDQ
T1

ZQ
J13

RESET#
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P5
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P4
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N1
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R1
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D5
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A5

VDDQ
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K2
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L2

VDDQ
B3
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VSS
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VDD
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A13
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SGRAM GDDR5

MF=0 MF=1 MF=0MF=1
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SGRAM GDDR5

MF=0 MF=1 MF=0MF=1
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WE#                   CS#
L12

CS#                    WE#
G12

CAS#                 RAS#
L3

RAS#                 CAS#
G3

CKE#
J3

CK
J12

CK#
J11

NC
U5

EDC0                EDC3
C2

EDC1                EDC2
C13

DQ24              DQ0
A4

DQ25              DQ1
A2

DQ26              DQ2
B4

DQ27              DQ3
B2

DQ28              DQ4
E4

DQ29              DQ5
E2

DQ30              DQ6
F4

DQ31              DQ7
F2

VSSQ
E1

VSS
T10

VSS
L10

VSS
P10

VREFD
A10

VDD
D11 VDD
R10

VDDQ
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VDDQ
D1

VDDQ
F1

VDDQ
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VREFD
U10

VDDQ
T1

ZQ
J13

RESET#
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WCK01              WCK23
D4

WCK23#           WCK01#
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WCK23              WCK01
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VSSQ
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VSSQ
N1
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VSSQ
A3
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G10
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DQ18           DQ10
B11
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F5

VSSQ
M5

VSSQ
F10

VSSQ
M10

VSSQ
C11

VSSQ
R11

VSSQ
A12

VSSQ
C12

VSSQ
E12

VSSQ
N12

VSSQ
R12

VSSQ
U12

VSSQ
H13

VSSQ
K13

VSSQ
A14

VSSQ
C14

VSSQ
E14

VSSQ
N14

VSSQ
R14

VSSQ
U14

VDDQ
T14

VDD
G11

VDD
L11

VDD
P11

VDD
G14

VDD
L14

VSS
H14

VSS
K14

DQ8             DQ16
U11

DQ9             DQ17
U13

DQ10           DQ18
T11

DQ11           DQ19
T13

DQ12           DQ20
N11

DQ13           DQ21
N13

DQ14           DQ22
M11

DQ15           DQ23
M13

DQ0             DQ24
U4

DQ1             DQ25
U2

DQ2             DQ26
T4

DQ3             DQ27
T2

DQ4             DQ28
N4

DQ5             DQ29
N2

DQ6             DQ30
M4

DQ7             DQ31
M2

EDC3                EDC0
R2

DBI0#                DBI3#
D2

DBI1#                DBI2#
D13

DBI2#                DBI1#
P13

DBI3#                DBI0#
P2

VREFC
J14

SEN
J10 MF
J1

A8/A7                  A10/A0
K4

A9/A1                  A11/A6
H5

A10/A0                A8/A7
H4

A11/A6                A9/A1
K5

A12/A13
J5
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A A

Memory Partition A - Upper 16 bits

256Mx16 GDDR5 *8==>4GB

VRAM DDR5 chips
128Mx16 GDDR5 *8==>2GB

NORMAL MIRROR

A3_BA3

CMD30

CMD24

CMD23

CMD22

CMD29

CMD28

CMD27

CMD26

CMD25

CMD20

CMD19

CMD18

CMD17

CMD16

CMD21

CMD31

Mode H

Address

A3_BA3

CK1*

A5_BA1

RST*

CAS*

RAS*

A2_BA0

ABI*

A6_A11

A1_A9

A0_A10

A12_RFU

A7_A8

CS*

WE*

A4_BA2

CMD32

CMD33

CMD34

CMD35

NO USED

NO USED

Debug0

Debug1

A5_BA1

CK1*

CMD15

Mode H

Address 32..63

CMD0

CMD1

CMD2

CMD3

CMD4

CMD5

CMD6

0..31

CMD7

CMD8

CMD9

CMD10

CMD11

CMD12

CMD13

CMD14

RST*

CAS*

RAS*

A2_BA0

A6_A11

ABI*

A12_RFU

A0_A10

A7_A8

A1_A9

CS*

WE*

A4_BA2

V0.2

V0.2

V0.2

V0.2

MDA[63..0]

DQMA[7..0]

DQSA[7..0]

CMDA[31..0]

CLKA1

CLKA1#

CMDA28

CMDA31

CLKA1
CLKA1#

CLKA1
CLKA1#

FBA_VREFC

CMDA29

ZQ3
SEN1 SEN1
ZQ2

CMDA16

CMDA21

CMDA24

CMDA26
CMDA27
CMDA18
CMDA17

CMDA19
CMDA20
CMDA23
CMDA22

CMDA25

CMDA30

CMDA29

CMDA25

CMDA26
CMDA27

CMDA18
CMDA17

CMDA19
CMDA20

CMDA23
CMDA22

CMDA28

CMDA31

CMDA16

CMDA21

CMDA24

MF1

MDA35

MDA38

MDA32

MDA34

MDA36

MDA33

MDA37

MDA39

MDA51

MDA54

MDA50

MDA52

MDA49

MDA55

MDA53

MDA48

MDA43

MDA46

MDA40

MDA42

MDA44

MDA41

MDA47

MDA45

MDA59

MDA62

MDA58

MDA60

MDA57

MDA63

MDA61

MDA56

DQSA5

DQSA7

DQMA7

DQMA5

DQMA4

DQMA6

DQSA6

DQSA4

CMDA30

FBA_WCK67#
FBA_WCK67

FBA_WCK45
FBA_WCK45#

FBA_VREFC

DQSA[7..0](38,41)

DQMA[7..0](38,41)

MDA[63..0](38,41)

CMDA[31..0](38,41)

CLKA1#(38)

CLKA1(38)

FBA_WCK67#(38)
FBA_WCK67(38)

FBA_WCK45#(38)
FBA_WCK45(38)

FBA_VREFC(41)

CMDA14(38,41,42)

CMDC30(38,44)
CMDC14(38,43)
CMDA30(38,42)

CMDA29(38,42)
CMDA13(38,41,42)

CMDC29(38,44)
CMDC13(38,43)
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170-BALL

SGRAM GDDR5

MF=0 MF=1 MF=0MF=1

U33

K4G41325FC-HC04_FBGA170~D@

170-BALL

SGRAM GDDR5

MF=0 MF=1 MF=0MF=1

U33

K4G41325FC-HC04_FBGA170~D@

WE#                   CS#
L12

CS#                    WE#
G12

CAS#                 RAS#
L3

RAS#                 CAS#
G3

CKE#
J3

CK
J12

CK#
J11

NC
U5

EDC0                EDC3
C2

EDC1                EDC2
C13

DQ24              DQ0
A4

DQ25              DQ1
A2

DQ26              DQ2
B4

DQ27              DQ3
B2

DQ28              DQ4
E4

DQ29              DQ5
E2

DQ30              DQ6
F4

DQ31              DQ7
F2

VSSQ
E1

VSS
T10

VSS
L10

VSS
P10

VREFD
A10

VDD
D11 VDD
R10

VDDQ
B1

VDDQ
D1

VDDQ
F1

VDDQ
M1

VREFD
U10

VDDQ
T1

ZQ
J13

RESET#
J2

WCK01              WCK23
D4

WCK23#           WCK01#
P5

WCK23              WCK01
P4

VSSQ
A1

VSSQ
C1

VSSQ
N1

VSSQ
R1

WCK01#           WCK23#
D5

VSSQ
U1

NC
A5

VDDQ
G2

VSSQ
H2

VSSQ
K2

VDDQ
L2

VDDQ
B3

VSSQ
A3

VSS
G10

VDD
C10

ABI#
J4

VDD
R5

VSS
D10

VDD
C5

DQ17              DQ9
A13

DQ18           DQ10
B11

DQ19           DQ11
B13

DQ20           DQ12
E11

DQ21           DQ13
E13

DQ22           DQ14
F11

DQ23           DQ15
F13

DQ16              DQ8
A11

EDC2                EDC1
R13

BA2/A4               BA0/A2
K11

VDD
L4 VDD
G4 VDD
L1 VDD
G1

VSS
B10 VSS

T5 VSS
L5 VSS
G5 VSS
B5 VSS
K1 VSS
H1

VDDQ
P1

BA3/A3               BA1/A5
H10

BA0/A2               BA2/A4
H11

BA1/A5               BA3/A3
K10

VDDQ
D3

VDDQ
F3

VDDQ
H3

VDDQ
K3

VDDQ
M3

VDDQ
P3

VDDQ
T3

VDDQ
E5

VDDQ
N5

VDDQ
E10

VDDQ
N10

VDDQ
B12

VDDQ
D12

VDDQ
F12

VDDQ
H12

VDDQ
K12

VDDQ
M12

VDDQ
P12

VDDQ
T12

VDDQ
G13

VDDQ
L13

VDDQ
B14

VDDQ
D14

VDDQ
F14

VDDQ
M14

VDDQ
P14

VSSQ
C3

VSSQ
E3

VSSQ
N3

VSSQ
R3

VSSQ
U3

VSSQ
C4

VSSQ
R4

VSSQ
F5

VSSQ
M5

VSSQ
F10

VSSQ
M10

VSSQ
C11

VSSQ
R11

VSSQ
A12

VSSQ
C12

VSSQ
E12

VSSQ
N12

VSSQ
R12

VSSQ
U12

VSSQ
H13

VSSQ
K13

VSSQ
A14

VSSQ
C14

VSSQ
E14

VSSQ
N14

VSSQ
R14

VSSQ
U14

VDDQ
T14

VDD
G11

VDD
L11

VDD
P11

VDD
G14

VDD
L14

VSS
H14

VSS
K14

DQ8             DQ16
U11

DQ9             DQ17
U13

DQ10           DQ18
T11

DQ11           DQ19
T13

DQ12           DQ20
N11

DQ13           DQ21
N13

DQ14           DQ22
M11

DQ15           DQ23
M13

DQ0             DQ24
U4

DQ1             DQ25
U2

DQ2             DQ26
T4

DQ3             DQ27
T2

DQ4             DQ28
N4

DQ5             DQ29
N2

DQ6             DQ30
M4

DQ7             DQ31
M2

EDC3                EDC0
R2

DBI0#                DBI3#
D2

DBI1#                DBI2#
D13

DBI2#                DBI1#
P13

DBI3#                DBI0#
P2

VREFC
J14

SEN
J10 MF
J1

A8/A7                  A10/A0
K4

A9/A1                  A11/A6
H5

A10/A0                A8/A7
H4

A11/A6                A9/A1
K5

A12/A13
J5
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170-BALL

SGRAM GDDR5

MF=0 MF=1 MF=0MF=1

U34

K4G41325FC-HC04_FBGA170~D@

170-BALL

SGRAM GDDR5

MF=0 MF=1 MF=0MF=1

U34

K4G41325FC-HC04_FBGA170~D@

WE#                   CS#
L12

CS#                    WE#
G12

CAS#                 RAS#
L3

RAS#                 CAS#
G3

CKE#
J3

CK
J12

CK#
J11

NC
U5

EDC0                EDC3
C2

EDC1                EDC2
C13

DQ24              DQ0
A4

DQ25              DQ1
A2

DQ26              DQ2
B4

DQ27              DQ3
B2

DQ28              DQ4
E4

DQ29              DQ5
E2

DQ30              DQ6
F4

DQ31              DQ7
F2

VSSQ
E1

VSS
T10

VSS
L10

VSS
P10

VREFD
A10

VDD
D11 VDD
R10

VDDQ
B1

VDDQ
D1

VDDQ
F1

VDDQ
M1

VREFD
U10

VDDQ
T1

ZQ
J13

RESET#
J2

WCK01              WCK23
D4

WCK23#           WCK01#
P5

WCK23              WCK01
P4

VSSQ
A1

VSSQ
C1

VSSQ
N1

VSSQ
R1

WCK01#           WCK23#
D5

VSSQ
U1

NC
A5

VDDQ
G2

VSSQ
H2

VSSQ
K2

VDDQ
L2

VDDQ
B3

VSSQ
A3

VSS
G10

VDD
C10

ABI#
J4

VDD
R5

VSS
D10

VDD
C5

DQ17              DQ9
A13

DQ18           DQ10
B11

DQ19           DQ11
B13

DQ20           DQ12
E11

DQ21           DQ13
E13

DQ22           DQ14
F11

DQ23           DQ15
F13

DQ16              DQ8
A11

EDC2                EDC1
R13

BA2/A4               BA0/A2
K11

VDD
L4 VDD
G4 VDD
L1 VDD
G1

VSS
B10 VSS

T5 VSS
L5 VSS
G5 VSS
B5 VSS
K1 VSS
H1

VDDQ
P1

BA3/A3               BA1/A5
H10

BA0/A2               BA2/A4
H11

BA1/A5               BA3/A3
K10

VDDQ
D3

VDDQ
F3

VDDQ
H3

VDDQ
K3

VDDQ
M3

VDDQ
P3

VDDQ
T3

VDDQ
E5

VDDQ
N5

VDDQ
E10

VDDQ
N10

VDDQ
B12

VDDQ
D12

VDDQ
F12

VDDQ
H12

VDDQ
K12

VDDQ
M12

VDDQ
P12

VDDQ
T12

VDDQ
G13

VDDQ
L13

VDDQ
B14

VDDQ
D14

VDDQ
F14

VDDQ
M14

VDDQ
P14

VSSQ
C3

VSSQ
E3

VSSQ
N3

VSSQ
R3

VSSQ
U3

VSSQ
C4

VSSQ
R4

VSSQ
F5

VSSQ
M5

VSSQ
F10

VSSQ
M10

VSSQ
C11

VSSQ
R11

VSSQ
A12

VSSQ
C12

VSSQ
E12

VSSQ
N12

VSSQ
R12

VSSQ
U12

VSSQ
H13

VSSQ
K13

VSSQ
A14

VSSQ
C14

VSSQ
E14

VSSQ
N14

VSSQ
R14

VSSQ
U14

VDDQ
T14

VDD
G11

VDD
L11

VDD
P11

VDD
G14

VDD
L14

VSS
H14

VSS
K14

DQ8             DQ16
U11

DQ9             DQ17
U13

DQ10           DQ18
T11

DQ11           DQ19
T13

DQ12           DQ20
N11

DQ13           DQ21
N13

DQ14           DQ22
M11

DQ15           DQ23
M13

DQ0             DQ24
U4

DQ1             DQ25
U2

DQ2             DQ26
T4

DQ3             DQ27
T2

DQ4             DQ28
N4

DQ5             DQ29
N2

DQ6             DQ30
M4

DQ7             DQ31
M2

EDC3                EDC0
R2

DBI0#                DBI3#
D2

DBI1#                DBI2#
D13

DBI2#                DBI1#
P13

DBI3#                DBI0#
P2

VREFC
J14

SEN
J10 MF
J1

A8/A7                  A10/A0
K4

A9/A1                  A11/A6
H5

A10/A0                A8/A7
H4

A11/A6                A9/A1
K5

A12/A13
J5
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D D

C C

B B

A A

VRAM DDR5 chips
128Mx16 GDDR5 *8==>2GB

Memory Partition B - Lower 16 bits

256Mx16 GDDR5 *8==>4GB

NORMAL

MIRROR

A3_BA3

CMD30

CMD24

CMD23

CMD22

CMD29

CMD28

CMD27

CMD26

CMD25

CMD20

CMD19

CMD18

CMD17

CMD16

CMD21

CMD31

Mode H

Address

A3_BA3

CK1*

A5_BA1

RST*

CAS*

RAS*

A2_BA0

ABI*

A6_A11

A1_A9

A0_A10

A12_RFU

A7_A8

CS*

WE*

A4_BA2

CMD32

CMD33

CMD34

CMD35

NO USED

NO USED

Debug0

Debug1

A5_BA1

CK1*

CMD15

Mode H

Address 32..63

CMD0

CMD1

CMD2

CMD3

CMD4

CMD5

CMD6

0..31

CMD7

CMD8

CMD9

CMD10

CMD11

CMD12

CMD13

CMD14

RST*

CAS*

RAS*

A2_BA0

A6_A11

ABI*

A12_RFU

A0_A10

A7_A8

A1_A9

CS*

WE*

A4_BA2

V0.2V0.2

V0.2

V0.2

DQSC[7..0]

MDC[63..0]

CMDC[31..0]

DQMC[7..0]

CLKC0

CLKC0#

CMDC12

MDC11

MDC14

MDC8

MDC10

MDC12

MDC9

MDC13

CMDC15

MDC27

MDC30

MDC26

MDC28

MDC25

MDC31

MDC29

MDC24

CMDC5

CMDC0

CMDC9

CMDC14

CMDC8

CLKC0
CLKC0#

CLKC0
CLKC0#

CMDC10
CMDC11
CMDC2
CMDC1

CMDC3
CMDC4
CMDC7
CMDC6

CMDC9

CMDC14

ZQ5

CMDC13

MDC3

MDC6

MDC0

MDC2

MDC4

MDC1

MDC7

MDC5

SEN2

MDC19

MDC22

SEN2

MDC18

MDC20

MDC17

MDC23

MDC21

DQSC0 DQSC1

DQSC3

DQSC2

ZQ4

MDC16

DQMC0

DQMC2

DQMC3

DQMC1

MF2

CMDC8

CMDC5
CMDC15

CMDC12
CMDC0

CMDC2

CMDC11
CMDC10

CMDC6
CMDC7

CMDC1

CMDC4
CMDC3

MDC15

FBB_VREFC

FBB_WCK23#
FBB_WCK23

FBB_WCK01
FBB_WCK01#

CMDC13

FBB_VREFC

DQSC[7..0](38,44)

MDC[63..0](38,44)

DQMC[7..0](38,44)

CMDC[31..0](38,42,44)

CLKC0(38)

CLKC0#(38)

FBB_WCK01#(38)
FBB_WCK01(38)

FBB_WCK23#(38)
FBB_WCK23(38)

VRAM_VREF_CTL(36,41)

FBB_VREFC (44)

+1.35VSG

+1.35VSG

+1.35VSG

+1.35VSG

+1.35VSG

+1.35VSG

+1.35VSG

+1.35VSG
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170-BALL

SGRAM GDDR5

MF=0 MF=1 MF=0MF=1

U35

K4G41325FC-HC04_FBGA170~D@

170-BALL

SGRAM GDDR5

MF=0 MF=1 MF=0MF=1

U35

K4G41325FC-HC04_FBGA170~D@

WE#                   CS#
L12

CS#                    WE#
G12

CAS#                 RAS#
L3

RAS#                 CAS#
G3

CKE#
J3

CK
J12

CK#
J11

NC
U5

EDC0                EDC3
C2

EDC1                EDC2
C13

DQ24              DQ0
A4

DQ25              DQ1
A2

DQ26              DQ2
B4

DQ27              DQ3
B2

DQ28              DQ4
E4

DQ29              DQ5
E2

DQ30              DQ6
F4

DQ31              DQ7
F2

VSSQ
E1

VSS
T10

VSS
L10

VSS
P10

VREFD
A10

VDD
D11 VDD
R10

VDDQ
B1

VDDQ
D1

VDDQ
F1

VDDQ
M1

VREFD
U10

VDDQ
T1

ZQ
J13

RESET#
J2

WCK01              WCK23
D4

WCK23#           WCK01#
P5

WCK23              WCK01
P4

VSSQ
A1

VSSQ
C1

VSSQ
N1

VSSQ
R1

WCK01#           WCK23#
D5

VSSQ
U1

NC
A5

VDDQ
G2

VSSQ
H2

VSSQ
K2

VDDQ
L2

VDDQ
B3

VSSQ
A3

VSS
G10

VDD
C10

ABI#
J4

VDD
R5

VSS
D10

VDD
C5

DQ17              DQ9
A13

DQ18           DQ10
B11

DQ19           DQ11
B13

DQ20           DQ12
E11

DQ21           DQ13
E13

DQ22           DQ14
F11

DQ23           DQ15
F13

DQ16              DQ8
A11

EDC2                EDC1
R13

BA2/A4               BA0/A2
K11

VDD
L4 VDD
G4 VDD
L1 VDD
G1

VSS
B10 VSS

T5 VSS
L5 VSS
G5 VSS
B5 VSS
K1 VSS
H1

VDDQ
P1

BA3/A3               BA1/A5
H10

BA0/A2               BA2/A4
H11

BA1/A5               BA3/A3
K10

VDDQ
D3

VDDQ
F3

VDDQ
H3

VDDQ
K3

VDDQ
M3

VDDQ
P3

VDDQ
T3

VDDQ
E5

VDDQ
N5

VDDQ
E10

VDDQ
N10

VDDQ
B12

VDDQ
D12

VDDQ
F12

VDDQ
H12

VDDQ
K12

VDDQ
M12

VDDQ
P12

VDDQ
T12

VDDQ
G13

VDDQ
L13

VDDQ
B14

VDDQ
D14

VDDQ
F14

VDDQ
M14

VDDQ
P14

VSSQ
C3

VSSQ
E3

VSSQ
N3

VSSQ
R3

VSSQ
U3

VSSQ
C4

VSSQ
R4

VSSQ
F5

VSSQ
M5

VSSQ
F10

VSSQ
M10

VSSQ
C11

VSSQ
R11

VSSQ
A12

VSSQ
C12

VSSQ
E12

VSSQ
N12

VSSQ
R12

VSSQ
U12

VSSQ
H13

VSSQ
K13

VSSQ
A14

VSSQ
C14

VSSQ
E14

VSSQ
N14

VSSQ
R14

VSSQ
U14

VDDQ
T14

VDD
G11

VDD
L11

VDD
P11

VDD
G14

VDD
L14

VSS
H14

VSS
K14

DQ8             DQ16
U11

DQ9             DQ17
U13

DQ10           DQ18
T11

DQ11           DQ19
T13

DQ12           DQ20
N11

DQ13           DQ21
N13

DQ14           DQ22
M11

DQ15           DQ23
M13

DQ0             DQ24
U4

DQ1             DQ25
U2

DQ2             DQ26
T4

DQ3             DQ27
T2

DQ4             DQ28
N4

DQ5             DQ29
N2

DQ6             DQ30
M4

DQ7             DQ31
M2

EDC3                EDC0
R2

DBI0#                DBI3#
D2

DBI1#                DBI2#
D13

DBI2#                DBI1#
P13

DBI3#                DBI0#
P2

VREFC
J14

SEN
J10 MF
J1

A8/A7                  A10/A0
K4

A9/A1                  A11/A6
H5

A10/A0                A8/A7
H4

A11/A6                A9/A1
K5

A12/A13
J5
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170-BALL

SGRAM GDDR5

MF=0 MF=1 MF=0MF=1

U36

K4G41325FC-HC04_FBGA170~D@

170-BALL

SGRAM GDDR5

MF=0 MF=1 MF=0MF=1

U36

K4G41325FC-HC04_FBGA170~D@

WE#                   CS#
L12

CS#                    WE#
G12

CAS#                 RAS#
L3

RAS#                 CAS#
G3

CKE#
J3

CK
J12

CK#
J11

NC
U5

EDC0                EDC3
C2

EDC1                EDC2
C13

DQ24              DQ0
A4

DQ25              DQ1
A2

DQ26              DQ2
B4

DQ27              DQ3
B2

DQ28              DQ4
E4

DQ29              DQ5
E2

DQ30              DQ6
F4

DQ31              DQ7
F2

VSSQ
E1

VSS
T10

VSS
L10

VSS
P10

VREFD
A10

VDD
D11 VDD
R10

VDDQ
B1

VDDQ
D1

VDDQ
F1

VDDQ
M1

VREFD
U10

VDDQ
T1

ZQ
J13

RESET#
J2

WCK01              WCK23
D4

WCK23#           WCK01#
P5

WCK23              WCK01
P4

VSSQ
A1

VSSQ
C1

VSSQ
N1

VSSQ
R1

WCK01#           WCK23#
D5

VSSQ
U1

NC
A5

VDDQ
G2

VSSQ
H2

VSSQ
K2

VDDQ
L2

VDDQ
B3

VSSQ
A3

VSS
G10

VDD
C10

ABI#
J4

VDD
R5

VSS
D10

VDD
C5

DQ17              DQ9
A13

DQ18           DQ10
B11

DQ19           DQ11
B13

DQ20           DQ12
E11

DQ21           DQ13
E13

DQ22           DQ14
F11

DQ23           DQ15
F13

DQ16              DQ8
A11

EDC2                EDC1
R13

BA2/A4               BA0/A2
K11

VDD
L4 VDD
G4 VDD
L1 VDD
G1

VSS
B10 VSS

T5 VSS
L5 VSS
G5 VSS
B5 VSS
K1 VSS
H1

VDDQ
P1

BA3/A3               BA1/A5
H10

BA0/A2               BA2/A4
H11

BA1/A5               BA3/A3
K10

VDDQ
D3

VDDQ
F3

VDDQ
H3

VDDQ
K3

VDDQ
M3

VDDQ
P3

VDDQ
T3

VDDQ
E5

VDDQ
N5

VDDQ
E10

VDDQ
N10

VDDQ
B12

VDDQ
D12

VDDQ
F12

VDDQ
H12

VDDQ
K12

VDDQ
M12

VDDQ
P12

VDDQ
T12

VDDQ
G13

VDDQ
L13

VDDQ
B14

VDDQ
D14

VDDQ
F14

VDDQ
M14

VDDQ
P14

VSSQ
C3

VSSQ
E3

VSSQ
N3

VSSQ
R3

VSSQ
U3

VSSQ
C4

VSSQ
R4

VSSQ
F5

VSSQ
M5

VSSQ
F10

VSSQ
M10

VSSQ
C11

VSSQ
R11

VSSQ
A12

VSSQ
C12

VSSQ
E12

VSSQ
N12

VSSQ
R12

VSSQ
U12

VSSQ
H13

VSSQ
K13

VSSQ
A14

VSSQ
C14

VSSQ
E14

VSSQ
N14

VSSQ
R14

VSSQ
U14

VDDQ
T14

VDD
G11

VDD
L11

VDD
P11

VDD
G14

VDD
L14

VSS
H14

VSS
K14

DQ8             DQ16
U11

DQ9             DQ17
U13

DQ10           DQ18
T11

DQ11           DQ19
T13

DQ12           DQ20
N11

DQ13           DQ21
N13

DQ14           DQ22
M11

DQ15           DQ23
M13

DQ0             DQ24
U4

DQ1             DQ25
U2

DQ2             DQ26
T4

DQ3             DQ27
T2

DQ4             DQ28
N4

DQ5             DQ29
N2

DQ6             DQ30
M4

DQ7             DQ31
M2

EDC3                EDC0
R2

DBI0#                DBI3#
D2

DBI1#                DBI2#
D13

DBI2#                DBI1#
P13

DBI3#                DBI0#
P2

VREFC
J14

SEN
J10 MF
J1

A8/A7                  A10/A0
K4

A9/A1                  A11/A6
H5

A10/A0                A8/A7
H4

A11/A6                A9/A1
K5

A12/A13
J5
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Version change list (P.I.R. List) Page 1 of 1
 for PWR

Reason for change PG# Modify List Date PhaseItem

1

2

3

4

6

8

7

9

17

15

16

BE_BDW

for panel Vdrop 51 add boost solution
11/15 SIV

for EMI request 48 PR319, PC320 change to mount
11/15 SIV

for RF request 54 PR918, PC926, PR933, PC939 change to mount

for RF request

11/18

11/18

SIV

SIV55 PC1114, PR1126, PC1106, PR1116 change to mount

47
battery can't be remove del PR222, PR227, PC204, PR220, PU202, PC206,  PR226, PD201, PC205, PR218,

PR219, PQ201, PQ205, PR228

12/30 SIT

for acoustic noise 55, 56 add PC1135, 1332 12/30 SIT

12/30 SIT
SIV rework

PR309 is changed from 392K_0402_1% to 124K_0402_1% (SD034124380)

PR312 is changed from 59K_0402_1% to 20K_0402_1% (SD034200280)

Add a resistor 249K_0402_1% (SD034249380) between pin 6 of PU301 and PACIN.

PC312 is changed from 2200pF_0402_25V_X7R to 0.01uF_0402_25V_X7R (SE075103K80)

PQ302 change to AO4447A

48

SIT12/30SIV rework 47
PR217 change to 30K

PR221 change to 110k

5010 for HW request PR506 change to SD000000680 8.45K 1% 12/30 SIT

11 accuracy modify 52
PR707 change to 100K +-1%

PR709 change to 127K +-1%
1/20 SVT
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Version change list (P.I.R. List) Page 1 of 1 for HW

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

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Add 3D Camera function

0.2 14 Del D1

SIV

AC/DC detect issue

0.2

SIV

Add U25,C502~C511.23

Add R386~R400,R550~R559.

10/30

10/30 SIV

Remove LPF for woofer amplifier Change R224->20K,R297->62K

Change R1564,R1565->0 ohm,R341->15K,

Change R342->20.5K,R81->200K.

un-stuff C450,C443

0.2 27

22 Del Q14,R205,C319

Add U13

31 Add AC_PRESENT_R to U18 pin 19
11/03

Change USB power switch

(follow B/E series)
0.2 30 Change U16,U17->SY6288D20AAC 11/04 SIV

Add resistor for 15”/17” K/B co-lay 0.2 31 Add R1001~R1012,R1021~R1032 11/04 SIV

Verified by

SDV rework.

SIV  Phase

Verify

Verified by

SDV rework.

Verified by

SDV rework.

SIV  Phase

Cancel 3D Camera function 0.3
SIT  PhaseSIT12/17

Del R387~R400,R550~R557.

Del U25,C502~C50823

Del R204,R386,R558,R55922

Del R255,R256,R261,R262,L41,L42,D21.

TP lock LED function 0.3

KB Backight behavior

31 TP_LOCK_LED# from U18_pin34 to LED 12/24 SIT
Verified by

SIV rework.

0.3 32 Add R337,R335,C434,Q23 12/24 SIT
Verified by

SIV rework.

Improve VRAM  +1.35V 0.3 39 C790 stuff 330uf 12/25 SIT
Verified by

SIV rework.

Hole size change for Thermal bracket. 1.0 34 H1,H2,H3,H4,H5,H6 : change to 4.2 mm. 2/5 SVT
Verified by

SIT rework.

ESD reserve 1.0 32 Reserve C479,C480. 2/5 SVT SVT  Phase
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+3VLP

PCH_PWROK

T4=110ms

VR_ON

VGATE

EC_RSMRST#

PM_DRAM_PWRGD

H_CPUPWRGD

PLT_RST#

PBTN_OUT#
T5=110ms

PM_SLP_S5#

PM_SLP_S4#

PM_SLP_S3#

T8=20ms
SUSP#

T10=100ms

SYS_PWROK

Timing Diagram for G3 or S4-5/M-off (Suspend Well Off) to S0/M0 [non Deep S4/S5 Platform]

Color Command

Timing of these signals is set by PCH or processor

Timing of these signals should be met by the platform (EC)

Timing of these signals is set by IntelR MVP

Voltage rails or chip-to-chip buses

Signal Names

Signal Names

Signal Names

Signal Names

T2>100 ms

T6=100ms

KB_RST#

EC_SCI

T12=40ms

SYSON

ON_OFF

T1=NA
EC_ON

T7=0ms

T9=20ms

T11=20ms

12/11/20
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