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+1.0VS_VCCSTG

+1.05VS_VCCSA_S0
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CHANNEL-A

(4.0 mm) Reverse Type

INTERLEAVE

PLACE NEAR TO PIN

Layout Note:
PLACE THE CAP WITHIN 200 MILS
FROM THE JDIMM1

Layout Note:
Place near JDIMM1

10uF*1
1uF*1

10uF*1
1uF*2

Layout Note:
Place near JDIMM1

10uF*8
1uF*8
330uF*1

Layout Note:
Place near JDIMM1

SPD ADDRESS FOR CHANNEL A :
WRITE ADDRESS:0xA0
READ ADDRESS: 0xA1
SA0 = 0; SA1 = 0; SA2 = 0.
DDR4 POR OPERATING SPEED: 1867 MT/S
STRETCH GOAL IS 2133 MT/S

PLACE ALL THE BELOW RESISTORS CLOSE TO SODIMM

JDIMM1

DIMM Side

CPU Side

2.2uF*1
0.1uF*1DDR_A_D0

DDR_A_D1

DDR_A_D3
DDR_A_D2

DDR_A_D5
DDR_A_D4

DDR_A_D6
DDR_A_D7

DDR_A_D8
DDR_A_D9

DDR_A_D11
DDR_A_D10
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DIMM1_CHA_EVENT#

SA2_CHA_DIM1
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SA1_CHA_DIM1

VDDSPD1

SA2_CHA_DIM1 SA1_CHA_DIM1 SA0_CHA_DIM1

B_VREFDQ_CD60_2

DDR_A_D[0..7] 7

DDR_A_D[8..15] 7

DDR_A_D[16..23] 7

DDR_A_D[24..31] 7

DDR_A_D[32..39] 7
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DDR_A_MA[0..13]7

DDR_A_CAS#7
DDR_A_RAS#7

DDR_A_ACT#7

DDR_A_PAR7
DDR_A_ALERT#7

DDR_DRAMRST#11,16

PCH_SMBCLK11,16
PCH_SMBDAT11,16

+1.2V_VDDQ_S3

+1.2V_VDDQ_S3

+1.2V_VDDQ_S3

+0.6V_DDRA_VREFCA_S3

+3VS_S0

+2.5V_S3
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(8.0 mm) Reverse Type

CHANNEL-B
INTERLEAVE

PLACE NEAR TO PIN

Layout Note:
PLACE THE CAP WITHIN 200 MILS
FROM THE JDIMM2

10uF*1
1uF*1

10uF*1
1uF*2

Layout Note:
Place near JDIMM2

Layout Note:
Place near JDIMM2

PLACE ALL THE BELOW RESISTORS CLOSE TO SODIMM

SPD ADDRESS FOR CHANNEL B :
WRITE ADDRESS:0xA4
READ ADDRESS: 0xA5
SA0 = 0; SA1 = 1; SA2 = 0.
DDR4 POR OPERATING SPEED: 1867 MT/S
STRETCH GOAL IS 2133 MT/S

10uF*8
1uF*8
330uF*1

Layout Note:
Place near JDIMM2

CPU Side

DIMM Side

2.2uF*1
0.1uF*1

DDR_B_D0
DDR_B_D1
DDR_B_D2
DDR_B_D3
DDR_B_D4
DDR_B_D5
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DDR_B_D7
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DDP[B..F]CTRLDATA
This signal has a weak internal Pull-down.
0 = Port B is not detected. (Default)
1 = Port B is detected. 
Notes:
1. The internal Pull-down is disabled after 
PCH_PWROK de-asserts.
2. This signal is in the primary well.

HDMIOUT DDC Pull high
at HDMI SW side

Add 2.2K PH +3VS_S0 for DDI HW enable 0813
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Stuff RH56 if EC does not want to
involve in the handshake mechanism
for the DeepSX state entry and exit

Strap Pin

Top Swap Override
0 = Disable “ Top Swap”  mode. ( Def ault)
1 = Enable “ Top Swap”  mode.
The internal Pull-down is disabled after PCH_PWROK is high.

ESD request Close to PCH as possible

CLEAR CMOS
CMOS Setting, near DDR Door

(Link to DDR)

This signal has a weak internal pull-down.
0 = Enable security measures defined in the Flash
Descriptor.
1 = Disable Flash Descriptor Security (override). This
strap should only be asserted high using external
pull-up in manufacturing/debug environments ONLY.

Functional Strap Definitions
SMLALERT0#
This signal has a weak internal Pull-down.
0 = LPC is selected (for EC 9022).
1 = eSPI is selected (for EC 9042). (Default)
Notes:
1. The internal Pull-down is disabled after RSMRST# 
de-asserts.
2. This signal is in the primary well.

Functional Strap Definitions
SMLALERT# 
This signal has a weak internal Pull-down. 
0 = Disable Intel ME Crypto Transport Layer Security 
(TLS) cipher suite (no confidentiality). (Default)
1 = Enable Intel ME Crypto Transport Layer Security 
(TLS) cipher suite (with confidentiality). Must be 
pulled up to support Intel AMT with TLS.
Notes:
1. The internal Pull-down is disabled after RSMRST# 
de-asserts.
2. This signal is in the primary well.

SMLALERT1#
This signal has an internal pull-down.
0 = Disable IntelR DCI-OOB (Default)
1 = Enable IntelR DCI-OOB
1. The internal pull-down is disabled after RSMRST# de-asserts.
2. When used as PCHHOT# and strap low, a 150K 
pull-up is needed to ensure it does not override the 
internal pull-down strap sampling.

1nd source : BSS138W_PANJIT (SB00000T000)
2st source : LBSS139WT1G_LRC (SB00001GC00)

Vgs(max)=1.5V

Need close PCH

SML1
(Link to EC,DGPU)

DDR_DRAMRST#_R

SUSWARN#_R
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AC_PRESENT_R
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SPI ROM 16M Byte 

for EMI

PCH PLTRST Buf f er

Power side have pull high resistor (100K)

External pull-up is required. Recommend 100K if pulled 
up to 3.3V or 75K if pulled up to 1.8V.
This strap should sample HIGH. There should NOT be 
any on-board device driving it to opposite direction 
during strap sampling.

Functional Strap Definitions
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1 = Slave Attached Flash Sharing (SAFS) enabled. 
Notes:
1. This signal is in the primary well.
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eSPI or LPC strap is configured to ‘ 0’  
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Strap Pin

Functional Strap Definitions
GSPI0_MOSI
The signal has a weak internal Pull-down. 
0 = Disable “ No Reboot ”  mode. ( Def ault )
1 = Enable “ No Reboot ”  mode ( PCH wil l  di sable t he 
TCO Timer system reboot feature). This function is 
useful when running ITP/XDP.
Notes:
1. The internal Pull-down is disabled after 
PCH_PWROK is high.
2. This signal is in the primary well.

GSPI1_MOSI
This Signal has a weak internal Pull-down. 
0: SPI (Default)
1: LPC
Notes:
1. The internal Pull-down is disabled after PCH_PWROK is high.
2. This signal is in the primary well.
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Need to confirm the decoupling and Power requirment

1.24V for CNVi logic. 
Can be NC if project do not use CNVI ?

For DDX03 R02

Reserve RH110 for 571391_CFL_H_PDG_Rev0p5.pdf
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STRAP

STRAP

STRAP

An external pull-up or pull-down is required.
0 = Integrated CNVi enable.
1 = Integrated CNVi disable.

XTAL Frequency Select

M.2 CNV Mode Select

This signal has a weak internal pull-down 20K.
0 = 38.4/19.2MHz XTAL frequency selected. 
1 = 24MHz XTAL frequency selected. (DDX03)
Notes:
1. The internal pull-down is disabled after RSMRST# 
de-asserts.
2. This signal is in the primary well.

For DDX03 R02

The signal has a weak internal pull-down 20K
0 = VCCPSPI is connected to 3.3V rail
1 = VCCPSPI is connected to 1.8V rail 
Note: If VCCPSPI is connected to 1.8V rail, this pin 
strap must be a (1) for the proper functionality 
of the SPI (Flash) I/Os

11/14 remove CNVi design beacuse
M.2 Conn change to panel side
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For BACO mode(AMD PowerXpress) use, NC if not use(From PCH CLKOUT0)
PCIE CLK

(From CPU OUT)

(To CPU IN)

(From PCH)

TDC:8A

RDS(ON):11 mohm
12A max

For Moderm Standby (AMD BOMACO) Function:

From PCH

PD on PCH

(3.3V)
(1.35V)

For NBMCO only

Reserved for meet SVID sequance

PLT_RST_VGA#

PLT_RST_VGA#

PCIE_ZVSS

PCIE_CTX_C_GRX_N0
PCIE_CTX_C_GRX_P0

PCIE_CTX_C_GRX_P1
PCIE_CTX_C_GRX_N1

PCIE_CTX_C_GRX_P2
PCIE_CTX_C_GRX_N2

PCIE_CTX_C_GRX_N3
PCIE_CTX_C_GRX_P3

PCIE_GTX_CRX_N0
PCIE_GTX_CRX_P0

PCIE_GTX_CRX_N1
PCIE_GTX_CRX_P1

PCIE_GTX_CRX_N2
PCIE_GTX_CRX_P2

PCIE_GTX_CRX_N3
PCIE_GTX_CRX_P3

CLK_PCIE_VGA
CLK_PCIE_VGA#

PCIE_GTX_CRX_N4
PCIE_GTX_CRX_P4

PCIE_GTX_CRX_N5
PCIE_GTX_CRX_P5

PCIE_GTX_CRX_N6
PCIE_GTX_CRX_P6

PCIE_GTX_CRX_N7
PCIE_GTX_CRX_P7

PCIE_CTX_C_GRX_P4
PCIE_CTX_C_GRX_N4

PCIE_CTX_C_GRX_P5
PCIE_CTX_C_GRX_N5

PCIE_CTX_C_GRX_P6
PCIE_CTX_C_GRX_N6

PCIE_CTX_C_GRX_P7
PCIE_CTX_C_GRX_N7

DGPU_CS_CTRL

DGPU_CS_CTRL_R

CS_CTRL

DGPU_PWR_EN_R

GPIO_16_R
DRSRF_EN#

CS_CTRL CS_CTRL_R1

CS_CTRL_R2

MA0_CKE
DRSRF_EN#

MA1_CKE
DRSRF_EN#

MB0_CKE
DRSRF_EN#

MB_VRAMRST#
DRSRF_EN#

MA_VRAMRST#
DRSRF_EN#

MB1_CKE
DRSRF_EN#

PLT_RST_VGA#

CS_CTRL CS_CTRL_RV

PLT_RST_VGA#_RV

+3VS_DGPU_S0_D

POK_RST#POK_RST#_R

POK_RST#_M

CS_CTRL

DGPU_CS_CTRLPX_EN

DGPU_I_PWROK_R

PCIE_CTX_C_GRX_P06
PCIE_CTX_C_GRX_N06

PCIE_CTX_C_GRX_P16
PCIE_CTX_C_GRX_N16

PCIE_CTX_C_GRX_N26
PCIE_CTX_C_GRX_P26

PCIE_CTX_C_GRX_N36
PCIE_CTX_C_GRX_P36

PCIE_GTX_C_CRX_P0 6
PCIE_GTX_C_CRX_N0 6

PCIE_GTX_C_CRX_P1 6
PCIE_GTX_C_CRX_N1 6

PCIE_GTX_C_CRX_P2 6
PCIE_GTX_C_CRX_N2 6

PCIE_GTX_C_CRX_P3 6
PCIE_GTX_C_CRX_N3 6

CLK_PCIE_VGA14
CLK_PCIE_VGA#14

PCIE_GTX_C_CRX_N4 6
PCIE_GTX_C_CRX_P4 6

PCIE_GTX_C_CRX_P5 6
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PLT_RST#17,29,37,39,40,41,50

DGPU_HOLD_RST#18

DGPU_PWR_EN18,28,59,61,65

GPIO_1622

MA0_CKE24 MA0_CKE_MEM 25 MA1_CKE24 MA1_CKE_MEM 25

MB0_CKE24 MB0_CKE_MEM 26

MB_VRAMRST#24

MA_VRAMRST#24

MB1_CKE24 MB1_CKE_MEM 26

MA_VRAMRST#_MEM 25

MB_VRAMRST#_MEM 26

MVDD_EN 66

DGPU_CS_CTRL18

POK_RST# 28

DGPU_I_PWROK28

VDDC_PGOOD28,65

PLT_RST_VGA# 28

+3VS_DGPU_S0

+3VS_DGPU_S0+1.35VS_VMEMIO_S0

+3VS_S0

+3VS_S0

+1.35VS_VGA_S0

+1.35VS_VMEMIO_S0
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Voltage
Selected (V)

1
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Boot-VID Code

1

BIF_VGA_DIS[0:VGA,1:Headless]

TX_HALF_SWING[0:disable,1:enable]

ROM_CONFIG_[0]/MemoryAperture

TX_DEEMPH_EN[0:disable,1:enable]

BIOS_ROM_EN[0:disable,1:enable]

ROM_CONFIG_[2]/MemoryAperture
ROM_CONFIG_[1]/MemoryAperture

Special Usage[0] GPUdefault
Special Usage[1] GPUdefault

BIF_GEN3_EN_A[0:disable,1:enable]

BIF_CLK_PM_EN[0:disable,1:enable]
Reserved [PD for production]

Reserved [PD for default]

SCL use 47k, CRB use 4.7k
AMD Confirm List_1027 use PU-47k

SCL PU-1k
CRB PU-10k/PD-1uF
AMD Confirm List_1027 use PU-1k

SCL can leave nc

VDD_33

to GPU power

to PCH

VRAM 4 pcs total 4GB
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MF=0 MF=1

Can NC For GDDR5 Spec.

B0 Channel B1 Channel

Can NC For GDDR5 Spec.
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Byte 3

Byte 2

Byte 1

Byte 1

Byte 3

Byte 2

Byte 0

MB0_CLK

MB0_CLK#

MB0_D[0..31]

MB0_A[0..8]

MB1_A[0..8]

MB1_D[0..31]

UV7_ZQ

UV7_MF
UV7_SEN

MB_VRAMRST#_MEM

VREFD2_B0
VREFC_B0

VREFD1_B0

UV8_ZQ

UV8_MF
UV8_SEN

VREFD1_B1

VREFC_B1
VREFD2_B1

MB_VRAMRST#_MEM
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MB0_A2
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MB0_A6

MB0_A7
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Titan Ridge SP Collateral - TBT, USB & DP Part

Near UT1

Near UT1

Closed to UT1

DG_USB_FORCE_PWR:
Might be use for seperatly force USB domain - connect to EC/PCH
'0' - by default

DG_CIO_PLUG_EVENT# should be conncted to PCH SCI GPIO

DG_FORCE_PWR:
Connect to EC/PCH for FW update
'0' - by default
'1' - for debug only

RT44 close to Pin N16

Near UT1

Polarity Reversal is allowed on
CIO/USB/DP domains.
Need to be configured on NVM.

In case of unused high speed
interface, please leave pins open. No
need for termination.

Type-C
CONN

Near UT1

I2C address: 0x50 for I2C Master

Change Crystal USE AVL part 06/04

Reserve EC control RESET_N

Close UT1

Close UT1

Add DP AUX Pull high / low 0813

Pull high / Pull low change to @ 0813
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Titan Ridge SP Collateral - Power/GND Near to F18 Near to R6
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Close to pin 22

+3.3V_LAN rising time (10%~90%) need  > 0.5ms and <100ms.

60mil

LED Status

Close to Pin 11,23

Power ( Decoupling Cap. )

Close to pin 3,8,30,24

60 mils40 mils

300mA,120ohm

Close to Pin  32

60mil

WOL circuit (Connect +3V_LAN to +3VALW)
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close to UL1 pin11
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Vout =0.8*[1+(20K/16K)]= 1.80V

IQ(typ)=47uA,IQ(max)=57uA
PD =(Vin-Vout)*Iout + Vin*IQ =(3.3-1.8)*0.005+3.3*57/1000000
=0.0075+0.000188=0.007688
θ  JA= 250° C/W
PD*θ  JA  =0.00123*250=1.92° C
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RTC BATT CONNECTER

Current Limit Function

 Pd=I^2* R(max)=0.28W

Main source:PZ0703EK
PD =I^2*Rds(on)=7.5^2*7m ohm=0.394W
θ  JA= 50° C/W*0.394W=19.69°C

Second source:AON6405
PD =I^2*Rds(on)=7.5^2*7m ohm=0.394W
θ  JA= 50° C/W*0.394W=19.69°C

3rd Source:SIR403EDP
PD =I^2*Rds(on)=7.5^2*6.5m ohm=0.366W
θ  JA= 65° C/W*0.366W=23.79°C

main source :Cvilux  CVILU_CI1910M1VRJ-NH

DIS SKU 230W:
Full Load(100%) --> 11.5A
Vtrip=7.5*5m=57.5mV
VLimit=Vtrip; Rlimit=(57.5mV+0.5mV)/20uA= 2.9K

Trigger(120%) --> 13.8A (@276W)
Vtrip=13.8*5m=69mV
Rlimit=(69mV+0.5mV)/20uA=3.475K
Select Rlimit=3.48K
I_Trigger-->13.8A
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Vout = Vfb*[1+(Rt/Rb)]
     = 2*[1+(13.3K/20K)]
     = 3.3V

Compal Electronics, Inc.

Vfb=2V Vfb=2VTyp: 175mA
Min: 100mA

7X7X3
Isat: 13.5A
DCR:
30mΩ (Max)

Typ: 175mA
Min: 100mA

Fsw=355KHz
ESR=17mΩ

Fsw=300KHz
ESR=17mΩ

Vout = Vfb*[1+(Rt/Rb)]
     = 2*[1+(30K/20K)]
     =5V

+3VALWP
Imax=4.9A ; Ipeak=7A ;Fsw=355KHz
Iocp=(Rcs1*Itrip)/(8*Rdson)
Rds : L/S --> typ:10.2mohm ; max: 14mohm
Itrip=9~11 uA
Iocp(set)=10A~13.5A
Iin_ripple=1.66A
Output Cap. ESR=17mohm 
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=2.352A
LIR=Delta IL/Ipeak=0.367
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=240.02uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.87uF

+5VALWP
Imax=7.53A,Ipeak=10.76A ;Fsw=300KHz
Iocp=(Rcs1*Itrip)/(8*Rdson)
Rds : L/S --> typ:3 ohm ; max: 4mohm
Itrip=9~11 uA
Iocp(set)=17.2A~21A
Iin_ripple=2.56A
Output Cap. ESR=17mohm 
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=2.660A
LIR=Delta IL/Ipeak=0.315
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=243.73uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=1.85uF

soldering short

main source : RT6576D
second source:TPS51275B-1

Rds(on):10.2m Ω ~14mΩ
Rds(on):10.2m Ω ~14mΩ

soldering short

soldering short

10x10x4
Isat: 18A
DCR: 15mΩ

(Max)

+3VALWP
Vin = 20V
Iin =3.3*6.8/0.85/20
    = 1.32A

+5VALWP
Vin = 20V
Iin =5*10.76/0.85/20
    = 3.16A
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Mode  Level  +0.6VSP  VTTREF_1.2V
S5     L       off        off
S3     L       off        on
S0     H       on         on
 
Note: S3 - sleep ; S5 - power off 

Rds(on):10.2mΩ ~14mΩ

Rds(on):19mΩ ~27mΩ

Vout = Vfb*[1+(Rt/Rb)]
     = 0.75*[1+(6.04K/10K)]
     = 1.203V

+1.2VP
Vin = 20V
Iin = 7.3*1.2/0.85/20
    = 0.51A

+1.2VP
Imax=5.4A ; Ipeak=7.7A ;Fsw=285KHz
Iocp=(Rcs1*Itrip)/(8*Rdson)
Rds : L/S --> typ:12.1mohm ; max: 14mohm
Itrip=9~11 uA
Iocp(set)=11~14A
Iin_ripple=1.21A
Output Cap. ESR=17mohm 
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=1.799A
LIR=Delta IL/Ipeak=0.246
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=676.16uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.51uF

68θ JA(2nd)

+0.6VSP
TDC=0.42A
Ipeak=0.6A

RT8207M:
Quiescent Current (GND Current) 
IQ(typ)=0.47mA,IQ(max)=1mA
PD =(Vin-Vout)*Iout + Vin*IQ =0.455W
θ JA= 33.7° C/W*0.903=23.66°C

° C/W

PD

Io

Vin

Vo 0.6

θ JA(main) 52

0.455

0.75

1.2
main source : RT8207MZQW
second srouce:UP1566PQKF

7X7X3
Isat: 14A
DCR:20mΩ (Max)

soldering short

soldering short
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main source : RT8068AZQW
second srouce:UP1727PDDA

Vout = Vfb*[1+(Rt/Rb)]
     = 0.6*[1+(32.4K/10.2K)]
     = 2.505V

RT8068A current limit:4A

4X4X2
Isat: 5A
DCR:
58mΩ (Max)

Vout=0.6V* (1+Rt/Rb)

Compal Electronics, Inc.

+2.5VP
Ipeak=1.5A ;Fsw=1MHz
ILimit=4A
Iin_ripple=0.75A
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=0.568A
LIR=Delta IL/Ipeak=0.25
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=11.8uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.78uF

+2.5VP
Vin =5V
Iin = 2.5*2.24/0.85/5
    =1.32A

soldering short

Vout = Vfb*[1+(Rt/Rb)]
     = 0.8*[1+(20.5K/9.53K)]
     =2.52V

soldering short
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2.5V
_S

N
B

FB_2.5V

LX_2.5V

2.5V_VIN

+2.5V_LDO_VOUT

ADJ_2.5V

2.5V_EN

2.5V_VIN_LDO

SYSON50,52,57
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+1.1V_SCA
Vin =5V
Iin =1.1*1.94/0.9/5
    =0.58A

+1.1V_SCA
Ipeak=3A ;Fsw=1MHz
ILimit=4A
Iin_ripple=0.78A
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=0.39A
LIR=Delta IL/Ipeak=0.163
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=77.75uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.69uF

soldering short

main source : RT8068A
second srouce:UP1727P

+10VALWP
Imax=0.84A,Ipeak=1.2A ; Fsw=340KHz
Current Limit=4.1A(Min)
in_ripple=0.78A
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=3.12A
LIR=Delta IL/Ipeak=3
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=6.11uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.27uF

Vout = Vfb*[1+(Rt/Rb)]
    = 0.8*[1+(115K/10K)]
     = 10V

+10VALWP
Vin =20V
Iin = 10*1.04/0.85/20
    =0.61A

Vout = Vfb*[1+(Rt/Rb)]
     = 0.6*[1+(10K/12K)]
     = 1.1V

2.2uH 4x4x2
Idc : 3A
Isat: 5A
DCR:58mΩ (Max)

RT8068A current limit:4A

main source : RT8296A
second srouce:UP1735P

Soldering Short

7X7X3
Isat:6A
DCR: 40m
Ω

+1.1V_SCA_S5_PWROK

1.1V_VIN

EN_1.1V

LX_1.1V_2

FB_1.1V

LX_1.1V

EN_10V

COMP_10V_1

COMP_10V

BOOT_10V

SW_10V

SS_10V

FB_10V

S_ENVDD36,37

+1.1V_SCA +1.1V_SCA_S5
+3VALW_S5

+1.1V_SCA

+5VALW_S5

+3V_SCA_DSW

+10VALWP+DC20V

+10VALWP +10V_LCDVDD_S5

+10V_B+
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Vout = Vfb*[1+(Rt/Rb)]
     = 0.6*[1+(20K/10K)]
     = 1.8V+1.8VALWP

Vin =5V
Iin = 1.013*1.8/0.85/5
    =0.429A

+1.8VALWP
Ipeak=1.013A ;Fsw=1MHz
ILimit=4A
Iin_ripple=0.4A
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=0.745A
LIR=Delta IL/Ipeak=0.372
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=20.81uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.06uF

2.2uH 4x4x2
Idc : 3A
Isat: 5A
DCR: 58mΩ (Max)

main source : RT8068A
second srouce:UP1727P

only for AMD GPU soldering short

Vout = Vfb*[1+(Rt/Rb)]
     = 0.8*[1+(20K/16K)]
     = 1.8V

0.1A

soldering short

1.8V_VIN_VGA

EN_1.8V_VGA

LX_1.8V_VGA_2

FB_1.8V_VGA

LX_1.8V_VGA

ADJ_1.8V

+1.8V_LDO_VOUT

1.8V_EN

1.8V_VIN

DGPU_PWR_EN18,21,28,59,61,65

DGPU_PWR_EN18,21,28,59,61,65

+5VS_S0

+1.8VS_S0

+1.8VS_S0 +1.8VGS_S0

+3VALW_S5

+5VALW_S5

+1.8VS_S0
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+12VSP
Vin = 20V
Iin = 12*2.1/0.85/20
    = 2.63A

soldering short

7X7X3
Isat: 13.5A
DCR: 30mΩ

(Max)

keep 0402 size.

main source : SY8286A
second srouce:JW5069A

keep short pad,
snubber is for EMI only.

Vout=12.06V     

Vout=0.6V* (1+R1/R2)
    =0.6*(1+(19.1/1))

Use 5x5x3 size when the layout space is not enough.

PC2052/53 must close IC

Vout = Vfb*[1+(Rt/Rb)]
     = 0.8*[1+(2.1K/150)]
     = 12V

+12VSP
Imax=2.607,Ipeak=3.724A ;Fsw=300KHz
Iocp=(Rcs1*Itrip)/Rdson
Rds : L/S --> typ:12.1mohm ; max: 14mohm
Itrip=9~11 uA
Iocp(set)=10~13.5A
Iin_ripple=0.97A
Output Cap. ESR=24mohm 
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=3.404A
LIR=Delta IL/Ipeak=0.914
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=15uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=1.04uF

The current limit is set to 6A, 9A or 12A when this pin
is pull low, floating or pull high.

FB=0.6V

R1

SY8286_V4_single.mdd
SY8286_V4_dual.mdd

Module model information

EN :H>0.8V  ; L<0.4V

EN pin don't floating
If have pull down resistor at HW side, 
please delete PR1941.

R2

LX_12V

FB_12V

SNUB_12V

ILMT_12V

EN_12V

BST_12V_R

LDO_3V

+12V_B+

BST_12V

MODE_12V

HW_12V_EN50

+12VSP +12VALW_S5

+3VALW_S5

+3VALW_S5

+12VSP

+DC20V

+3VALW_S5
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+0.875V
Imax=5.6,Ipeak=8A ;Fsw=290KHz
Iocp=(Rcs1*Itrip)/Rdson
Rds : L/S --> typ:10.2mohm ; max: 14mohm
Itrip=9~11 uA
Iocp(set)=12~16A
Iin_ripple=1.15A
Output Cap. ESR=17mohm 
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=1.923A
LIR=Delta IL/Ipeak=0.24
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=822.98uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.4uF
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FB=0.7v

+VPCH_1.05VP
Vin = 20V
Iin = 1.0*10.24/0.85/20
    = 0.602A

+VPCH_1.05VP
Ipeak=7.696A,Imax=5.387A ; Iocp=11.6A~14A
Fsw=290K
Iin_ripple= 1.28A
Output Cap. ESR=17mohm
Rds  L/S --> typ: 12.1mohm ; max: 14mohm
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=1.559A
LIR=Delta IL/Ipeak=0.203
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=1246.12uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.46uF

Vout = Vfb*[1+(Rt/Rb)]
     = 0.7*[1+(5K/10K)]
     = 1.05V

main source : TPS51212DSCR
second srouce: RT8237EZQW
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soldering short

+0.95VSP
Vin = 20V
Iin =0.95*8.35/0.85/20
    = 0.466A

+0.95VSP
Imax=4.48A,Ipeak=6.4A ;Fsw=290KHz
Iocp=(Rcs1*Itrip)/Rdson
Rds : L/S --> typ:10.2mohm ; max: 14mohm
Itrip=9~11 uA
Iocp(set)=11.3~13.59A
Iin_ripple=1.24A
Output Cap. ESR=17mohm 
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=2.08A
LIR=Delta IL/Ipeak=0.249
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=1293.74uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.46uF Vout = Vfb*[1+(Rt/Rb)]

     = 0.7*[1+(5K/14.3K)]
     = 0.95V

7X7X3
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Isat: 18A
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15mΩ (Max)
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Vout = Vfb*[1+(Rt/Rb)]
     = 0.8*[1+(9.53K/30K)]
     = 1.0541V

main source : NCP5230MNTWG
second srouce: LV8123A

soldering short

+1.05VSP
Imax=7.826A,Ipeak=11.18A ;Fsw=300KHz
Iocp=(Rcs1*Itrip)/Rdson
Rds : L/S --> typ:11mohm ; max: 17.5mohm

Iocp(set):~17.2A
Iin_ripple=1.72A
Output Cap. ESR=9mohm 
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=2.21A
LIR=Delta IL/Ipeak=0.201
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=1029.17uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.64uF

+VCCSAP_1.05V_S0
Vin =20V
Iin =1.05*10/0.85/20
    =0.618A
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The output MLCC follow AMD recommand

VGA_CORE
330uF*4 + 22uF*8 + 1uF*7 + 2.2uF*16
1538.2uF

SVD_VGA and SVC_VGA RC filter put VGA side.
SVT_VGA RC filter put controller side.

Confirm HW side the pull high resistor

EN: high > 2V, Low < 0.8V
Can't be floating.

LL(Rdroop)=0.6m

Av = PR766/PR769
   = Gi/Rdroop

Gi = Rsense*Rimon*0.4/PR709

Rimon (25 degree)= ( (RH704+PR742)//PR772 )+PR770

Fsw(max) =400KHz

Iocp_spike = (3.19375 - 0.64)*PR709/ (DCR*Rimon)

Iocp_TDC has relation between ocp_spike and ∆ VSET1

∆ VSET1 =  VCC_VGA*( PR788//PR784 )

0.22uH 10X10X4 
Idc: 35A
Isat: 60A
DCR:0.82m Ω (Max)

0.22uH 10X10X4 
Idc: 35A
Isat: 60A
DCR:0.82m Ω (Max)

+VGA_CORE [AMD R17M-G1-50]
TDC=38A ; Ipeak=70A ; Iocp>=90A
Fsw=400K
Inductor DCR=0.82mohm
Output Cap. ESR=10mohm
Rds H/S --> typ: 4.8mohm ; max: 7mohm
    L/S --> typ: 2.1mohm ; max: 3.3mohm
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=8.727A
LIR=Delta IL/Ipeak=0.388
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=1356.75uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.76uF

+VGA_CORE
Vin = 20V
Iin = 92*1/0.8/20
    = 5.72A
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+VRAM_1.35VSP
Vin = 20V
Iin = 1.35*4.9/0.85/20
    = 0.39A

main source : TPS51212DSCR
second srouce: RT8237EZQW

Vout = Vfb*[1+(Rt/Rb)]
     = 0.7*[1+(13K/14K)]
     = 1.35V

Rds(on):10.2mΩ ~14mΩ

FB=0.7v

+VRAM_1.35VSP
Imax=4.9A,Ipeak=7A ;Fsw=290KHz
Iocp=(Rcs1*Itrip)/Rdson
Rds : L/S --> typ:12.1mohm ; max: 14mohm
Itrip=9~11 uA
Iocp(set)=10~14A
Iin_ripple=1.23A
Output Cap. ESR=17mohm 
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=1.907A
LIR=Delta IL/Ipeak=0.272
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=403.54uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.51uF

soldering short

7X7X3
Isat: 14A
DCR:20mΩ (Max)
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Intel Coffeelake IMVP8 POWER CFL - S-LINE 62  35W 4+2 PHASE

BOTTOM PAD
CONNECT TO
GND Through
6 VIAs

VCORE
IMAX SET
AT 133A

PUT CLOSE
TO PWM

VCCGT 
IMAX SET
AT 45A

VCORE SVID
ADDRESS=00h

VCCGT
VBOOT=0V

Working
F~400Khz

VCCGT SVID
ADDRESS=01h

PUT COLSE
TO VCORE 
HOT SPOT

PUT COLSE
TO VCCGT 
HOT SPOT

VCORE
VBOOT=0V

S-Line 62 65W CPU power spec

Vcore ICCMAX=133A, TDC=91A

VccGT ICCMAX=45A, TDC=30A

Compal Electronics, Inc.

For S42

For S42

VCORE
IMAX SET
AT 79A

S-Line 42 65W CPU power spec

Vcore ICCMAX=79A, TDC=61A

VccGT ICCMAX=45A, TDC=30A

Intel Coffeelake IMVP8 POWER CFL - S-LINE 42  35W 3+2 PHASE

+CPU_CORE
TDC=91A,Ipeak=133A Fsw=350K,OCP=180A
Inductor DCR=1.1mohm
Output Cap. ESR=10mohm
Rds H/S --> typ: 4.8mohm ; max: 7mohm
    L/S --> typ: 2.1mohm ; max: 3.3mohm
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=10.255A
LIR=Delta IL/Ipeak=0.394
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=811.08
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=1.03uF

+GFX_CORE
TDC=30A,Ipeak=45A Fsw=350K,OCP=60A
Inductor DCR=1.1mohm
Output Cap. ESR=10mohm
Rds H/S --> typ: 4.8mohm ; max: 7mohm
    L/S --> typ: 2.1mohm ; max: 3.3mohm
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=6.267A
LIR=Delta IL/Ipeak=0.358
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=577.19uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.69uF

+CPU_CORE
TDC=61A,Ipeak=79A Fsw=350K,OCP=107A
Inductor DCR=1.1mohm
Output Cap. ESR=10mohm
Rds H/S --> typ: 4.8mohm ; max: 7mohm
    L/S --> typ: 2.1mohm ; max: 3.3mohm
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=10.255A
LIR=Delta IL/Ipeak=0.394
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=811.08
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=1.03uF

 CFL - S-LINE 62  65W  CFL - S-LINE 42  65W

+GFX_CORE
TDC=30A,Ipeak=45A Fsw=350K,OCP=60A
Inductor DCR=1.1mohm
Output Cap. ESR=10mohm
Rds H/S --> typ: 4.8mohm ; max: 7mohm
    L/S --> typ: 2.1mohm ; max: 3.3mohm
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=6.267A
LIR=Delta IL/Ipeak=0.358
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=577.19uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.69uF
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+5VS_S0

VR_ON50

VR_PWRGD50 VR_SVID_ALRT# 5

VR_SVID_OUT 5

DRVON 68
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VCCGT_VSS_SEN8

VCCGT_VCC_SEN8

CSP1A 67,68
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PWM3 68

PWM2 68

PWM1 68
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Intel PCH

Host SMBus

EC Nuvoton
NCT6685D

DDR4-SO-DIMM
     Channel A

LCD BackLight

PCH

SMBUS Block Diagram

PM_SMBCLK

PM_SMBDATA

EC_SMB_DA0

EC_SMB_CK0

DDR4-SO-DIMM
     Channel B

AMD R17M-P1-70

EC_SMB_CK2

EC_SMB_DA2

Host SMBus

PCH_SMBCLK / PCH_SMBDAT

EC_SMB_CK0 / EC_SMB_DA0

EC_SMLCLK_BL / EC_SMLDAT_BL

I2CS_SCL / I2CS_SDA

PCH

CPU

CLK_CPIPCIBCLK/#

CLK_CPUNSSC/#

CLK_CPUBCLK/#

CLK_PCIE_VGA/#

CLK_PCIE_LAN/#

CLK_CR/#

CLK_WLAN/#

CLK_SSD/#

R17M-G1-50

LAN

Card Reader

Wire LAN

SSD

PLT_RST#/PLT_RST_VGA#

PLT_RST#

PLT_RST#

PLT_RST#/WLAN_RST#

PLT_RST#

EC

PLT_RST#

LPC_CLK_EC

TPM

PLT_RST#/TPM_SPI_RST#

BIOS_SPI_CLK/TPM_SPI_CLK

System clock and Reset map

PD Controller 
TI-TPS65988

Digital Amp
      SYS

EC_SMB_CK2 / EC_SMB_DA2

ALC274-CG
I2C_DA / I2C_CK

PM_SMBDATA

PM_SMBCLK
PM_SMBCLK/PM_SMBDAT Scaler

RTD2785T_CG

24K MHz

32.768K MHz

TBT
PLT_RST#

CLK_PCIE_TBT/#

Digital Amp
    Panel

I2C_DA / I2C_CK I2C_DA / I2C_CK

Scalar
Realtek-RTD2785
EC_SMB_CK2 / EC_SMB_DA2

Thermal sensor
Nuvoton - W83L771AWG-2

EC_SMB_CK2 / EC_SMB_DA2

Wireless charger

EC_SMB_CK2 / EC_SMB_DA2

Thunderblt
    TR-SP

PD Controller 
TI-TPS65988
TBT_I2C_SCL / TBT_I2C_DATTBT_I2C_SCL / TBT_I2C_DAT
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Item

1

Note Color Version change list (P.I.R. List) EVT to DVT for HW

Reason for changePage DateModify List

37 JFUN1 change to CI1150M2HD0-R0-NH follow conn list

2

3

4

5

6

7

2018/04/17

PVT to SVT for HW
Item Reason for changePage DateModify List

1

Cahnge 0_0402_5% to short pad

RAA22, RAA24, RAA32, RAA39, RAA40, RAA49, RAA50,
RAA51, RAA52, RAC6, RAC27, RAC28, RAC29, RAC31,
RAC34, RAC51, RBT8, RBT9, RBT10, RC2, RC15, RC16, 
RC20, RC21, RC22, RC29, RC36, RCHG4, RCR1, CV3,
RDC12, RDC16, RH44, RH48, RH49, RH50, RH51, 
RH53, RH55, RH56, RH57, RH61, RH70, RH73, RH85,
RH91, RH113, RH114, RH116, RH117, RH118, RHD23,
RHD24, RHD25, RHD32, RHD33, RHD37, RHD40, 
RHD41, RHD58, RSSD4, RSW1, RSW3, RSW6, 
RSW16, RSW17, RSW18, RT13, RT838, RT842, 
RT858,RT861 ,RT866, RT871, RT872, RV38, RV196, 
RV197, RWL5, RWL12, RAC11, RSC3, RSC81, RSC82,
RSC83, RSC84, RSC121, RSC122, RSC123, RSC126,RSC149,
RSC129, RSC130, RSC135, RSC138, RSC144, RSC146, 
RSC151, RSC159, RSC163, RSC170,RSC175, RSC177, 
RSC178, RC33, RDC4, RDC7, REC30, REC32, RD4, 
RD5, RD6, RD14, RD16, RD18

2018/10/30

RPH3 Pin1 net CLKREQ_VGA# remove change pull high to pull low1 14 2018/02/02

JFA1 JUMP change to RFA8 0 ohm for bom control2 43 2018/02/02

Pre-PVT to PVT for HW
Item Page Reason for change Date

Reserved LV8 for AMD request3 28 2018/02/02

CC30, CC32 from 0805 change to 0603081

SIT to SVT for HW
Item Page Reason for change Date

For MP REC15 change to 150K ohm (SD028150380)422

2018/03/12

2018/03/12

Combine Power schematic 0320 modify item for HW 
1. Add DGPU_PWROK PU1008 pin1
2. Change PU700 pin19 to VDDC_PWROK pin39 to VDDC_PGOOD

3 48~65 2018/03/12

4 3 Update note list for SKU Bom config 2018/03/12

36 Remove HP_det circuit, Remove Pin99, 100 SC_HPL,SC_HPR

43 Remove Monitor mode Headphone Switch circuit

50 Remove Pin70 HP_SEL, Pin122 PD_RESET

UAA1 Pin15 add RAC58 to I2S_BLK_SW_AMP

21
28

Below item from Page 21 change to 28
RV29 NBMCO@ change to @
UV11, UV12, RV30, RV38 BMCO@ change DIS@

45

UAA2 Pin15 add RAC59 to I2S_BLK_SW_AMP46

I2S audio from Pin164, 165, 167 change to Pin 103, 104, 106

03, 15, 40
50, 51, 52, Change S0IX@ & NS0IX@ to MSB@ & NMSB@8

49 BT Wake = BT MFB need change to +3V3_DSW pull high9

2018/04/17

2018/04/17

2018/04/17

2018/04/17

2018/04/17

2018/04/17

2018/05/30

2018/04/17

page Value8 2018/04/17

2018/07/30

9

2018/07/30

2018/07/30

2018/07/30

2018/07/30

10

8

Item

1

Note Color Version change list (P.I.R. List) DVT to PVT for HW

Reason for changePage DateModify List

32, 47, 48 DT13,DUH2,DUH3 from SC300004G00 change to SC300003Z00

46 RAA14 from 100Kohm change to 1Kohm

JHDSW1 Pin3, Pin4 SWAP for HDMI-SW always keep low53

7

6

34 RHI13 RHD88 RHD89 change to @
RHD62, RHD64, RHD65, RHD68, RHD69, RHD71, RHD72, RHD75 0ohm change to 2.2ohm
LHD1, LHD2, LHD3, LHD4 change to @
RHD63, RHD66, RHD70, RHD73 91ohm change to 820ohm

2

3

4

5

32 DT11 @ESD@ change to ESD@

SATA redriver remove source for PARADE38

Add 2.2K PH +3VS_S0 for DDI HW enable15

VGA_PROCHOT# EC pin name change to EC_GPIO30 Add 0ohm(RT881) to VGA reserve EC GPIO control TBT RESET_N22

Add RT879, RT880 for TBT DP AUX_P PD and AUX_N PH
Add RT881 for EC GPIO control TBT RESET_N
Follow Intel suggest remove RT855, RT85629

RT826 change to @, RT838 change to mount
Change PD VIN_3V3 from +3V3_DSW to +3VALW_S5

31

JTYPEC1 SBU1, SBU2 SWAP for TBT device no function3211

UAA2 A_SEL RAA14 pull high from 100K change to 1K4512

UAA1 A_SEL RAA6 pull down from 100K change to 1K4613

JUSB1 Pin7 change from GND to USB_KDBG_DET for debug card no function4714

Add RBT11 10K for BT_LINK pull low4915

JHDSW1 Pin3 and Pin4 SWAP 5316

Add CLKREQ_VGA# circuit follow Intel and AMD request RV199, RV200, QHV22217

Add CH39 for H_PROCHOT#_R follow EMI request518

EC_GPIO36 change form DGPU_OVERT# reseve to AMP +12V power control RAA3222,5019

Add QAA1, RAA35, RAA37, CAA77, QAA3, RAA38, RAA32 for AMP +12V control
Add RAA33, RAA36, RAA34, CAA76, QAA2 for AMP +3V control
Add QAA4, RAC39, RAC40 for AMP SMBUS level shift

4520

Change Scalar SC_MODE3 link to PM_SLP_S3# RSC1773621

HDMI function from DDI1 + DDPB change to DDI3 + DDPD, HPD From DDPB_HPD0 change to DDPD_HPD25, 1522

2

2018/10/30

Cahnge 0_0603_5% to short pad

RBT1, RC35, RD7, RD19, RPWR1

3

2018/10/30

Cahnge 0_0805_5% to short pad

RH119, RT857, RV186

4 2018/10/30
UH1,AL48 connect Scalar pin 94
PCH notify scalar, system resume from MSB

5 2018/10/30
TBT BSBU1,2 reserve 100Kohm to GND
Follow Intel request

6 2018/10/30
HDMI Conn pin8 connect to DHD1 ESD diode pin3
Follow EMC request

7 2018/10/30
Touch power from +5VS_S0 change to +5VALW_S5
Solve Touch resume issue

8 2018/10/30
RAA45, pin2 change +3V3_DSW to +5VALW_S5
For power control status change power source

9
SW2 change to unmount
This power switch only for NPI phase 2018/10/30

17, 36

21

34

37

45

53
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