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

Layout Note:
Place near JDIMM1

10uF*1
1uF*1

10uF*1
1uF*2

2.2uF*1
0.1uF*1

Layout Note:
Place near JDIMM1

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

Layout Note:
Place near JDIMM1

PLACE ALL THE BELOW RESISTORS CLOSE TO SODIMM

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

CHANNEL-A
JDIMM1

CPU Side

DIMM Side

PLACE NEAR TO PIN

INTERLEAVE

SA2_CHA_DIM1 SA1_CHA_DIM1 SA0_CHA_DIM1

+
0.6V

_V
R

E
F

C
A

_C
D

30_P
2

DDR_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

DDR_A_D13
DDR_A_D12

DDR_A_D14
DDR_A_D15

DDR_A_D16
DDR_A_D17

DDR_A_D19
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DDR_A_D24
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DDR_A_D58
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DDR_A_D60

DDR_A_D62
DDR_A_D63

TP_DIMM1_CHA_S2#
TP_DIMM1_CHA_S3#

DDR_A_MA0
DDR_A_MA1

DDR_A_MA4

DDR_A_MA2
DDR_A_MA3

DDR_A_MA5
DDR_A_MA6
DDR_A_MA7
DDR_A_MA8
DDR_A_MA9

DDR_A_MA12
DDR_A_MA13

DDR_A_MA11
DDR_A_MA10

DIMM1_CHA_EVENT#

SA2_CHA_DIM1

SA0_CHA_DIM1
SA1_CHA_DIM1

VDDSPD1

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

DDR_A_D[40..47] 7

DDR_A_D[48..55] 7

DDR_A_D[56..63] 7
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DDR_A_ODT17

DDR_A_BG07
DDR_A_BG17

DDR_A_BA17
DDR_A_BA07

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

+0.6V_DDRA_VREFCA_S3

+2.5V_S3

+0.6VS_VTT_S0

+1.2V_VDDQ_S3+1.2V_VDDQ_S3
+1.2V_VDDQ_S3

+3VS_S0 +3VS_S0 +3VS_S0

+1.2V_VDDQ_S3
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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

CHANNEL-B
10uF*8
1uF*8
330uF*1

Layout Note:
Place near JDIMM2

10uF*1
1uF*1

10uF*1
1uF*2

2.2uF*1
0.1uF*1

Layout Note:
Place near JDIMM2

Layout Note:
Place near JDIMM2

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

CPU Side

DIMM Side

PLACE NEAR TO PIN

(4.0 mm) STD
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VDDSPD2
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DDR_B_D[16..23] 7
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DDR_B_D[32..39] 7

DDR_B_D[40..47] 7

DDR_B_D[48..55] 7

DDR_B_D[56..63] 7
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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.
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SML1
(Link to EC,DGPU)

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 S wap”  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
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USB 3.0 Side IO Port 1

RPH5 and RH42 are close UH1

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

SML2ALERT#
This signal has a weak internal pull-down.
0 = Master Attached Flash Sharing (MAFS) enabled (Default)
1 = Slave Attached Flash Sharing (SAFS) enabled. 
Notes:
1. This signal is in the primary well.
Warning: This strap must be configured to ‘ 0’   i f t he 
eSPI or LPC strap is configured to ‘ 0’

Functional Strap Definitions
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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 will 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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DGPU_PWR_EN22,23,26,52,57
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USB_UART_SEL41

DGPU_CS_CTRL26
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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
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PS_1[2]  TRAP_BIF_CLK_PM_EN
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Close to pin 22

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

Yellow
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Close to Pin 11,23

Power ( Decoupling Cap. )
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WOL circuit (Connect +3V_LAN to +3VALW)

CL13~ CL16 need colse to UL1

PCH Side pull 
high at page 14

Close to Pin 32 on TOP side
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1Mb SPI ROM

AC in-->One touch -->Power button--> Clear CMOS
Always short-->AC in-->Power button--> Crisis

Place closely UEC1
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BIOS recovery

AD Voltage Range: 
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V1.0 update

EVT(v0.1) : 30K Ohm : 0.76V
DVT(v0.2) : 56K Ohm : 1.18V
PVT(v0.4) : 150K Ohm : 1.98V
MP(v1.0) : 100K Ohm : 1.67V
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AND GATE
MAX delay time:14ns

VIN 5V and 3.3V (VBIAS=5V),IMAX(per channel)=6A,Rds=18mohm

1st source : RT9740AGQW  (SA00007VD00)
2nd source : TPS22966DPUR (SA00004MM00)

IMAX(per channel)=6A

1st source : APL3526 (SA00006R100)
2nd source : TPS22965 (SA00005X50L)

+3VDSW_S5 to +3VALW_S5 Transfer

Vgs=20V,Id=15A,Rds=7mohm

+12VALW_S5 TO +12VS_S0  (PMOS)

1nd source : SM4331PSKC (SB00001KF00)
2st source : AO4423L (SB00000N100)

Vgs(max)=1.5V

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

Host SMBus

EC Nuvoton
NCT6685

DDR4-SO-DIMM
     Channel A

LCD BackLight

PCH

SMBUS Block Diagram

PM_SMBCLK

PM_SMBDATA

EC_SMB_CK0

EC_SMB_DA0

DDR4-SO-DIMM
     Channel B

R17M-M1-70

  Realtek 
RTD-2506S

 For flash scalar FW  

EC_SMB_CK2

EC_SMB_DA2

Host SMBus

PM_SMBCLK / PM_SMBDAT

PCH_SMBCLK / PCH_SMBDAT

PCH_SMBCLK1 / PCH_SMBDAT1

EC_SMLCLK_BL / EC_SMLDAT_BL

I2CS_SCL / I2CS_SDA

PCH

CPU

24K MHz

CLK_CPIPCIBCLK/#

CLK_CPUNSSC/#

CLK_CPUBCLK/#

CLK_PCIE_VGA/#

CLK_PCIE_LAN/#

CLK_WLAN/#

CLK_SSD/#

GPU

LAN

Wire LAN

SSD

32.768K MHz

PLT_RST#/PLT_RST_VGA#
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EC
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LPC_CLK_EC

TPM
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BIOS_SPI_CLK/TPM_SPI_CLK

System clock and Reset map

SC_DDCSCL / SC_DDCSDA

   Realtek 
RTD2506S

CIISCL/ CIISDA

   Realtek 
RTD2136N

Thermal Sensor

DSP_I2C_CL / DSP_I2C_DA
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RTC BATT CONNECTER

Current Limit Function

DIS SKU 120W:
Full Load(100%) --> 6A
Vtrip=6*10m=60mV
VLimit=Vtrip; Rlimit=(60mV+0.5mV)/20uA= 3.025K

Trigger(112.5%) --> 6.75A (@135W)
Vtrip=6.75*10m=67.5mV
Rlimit=(67.5mV+0.5mV)/20uA=3.4K
Select Rlimit=3.4K
I_Trigger-->6.75A

BOM Control

 P=I^2* R(max)=0.3636W

Main source: PZ0703EK
PD =I^2*Rds(on)=6^2*7m ohm=0.252W
θ  JA=  50° C/W*0.252W=12.6°C

Second source: AON6405L
PD =I^2*Rds(on)=6^2*7m ohm=0.252W
θ  JA= 50° C/W*0.252W=12.6°C

Third source:  SIR403EDP-T1-GE3
PD =I^2*Rds(on)=6^2*6.5m ohm=0.234W
θ  JA=  65° C/W*0.468W=15.21° C

main source : LOTES AJAK0031-P002A
second srouce:Drapho PJSS0056-C011H

90W:
Full Load(100%) --> 4.5A
Vtrip=4.5*10m=45mV
VLimit=Vtrip; Rlimit=(45mV+0.5mV)/20uA= 2.275K

Trigger(116.7%) -->5.25A (@105W)
Vtrip=5.25*10m=52.5mV
Rlimit=(52.5mV+0.5mV)/20uA=2.65K
Select Rlimit=2.61K
I_Trigger-->5.22A

90W ADP

D
C

_IN
_S

2_2 P2-1

INA300_EN

INA300_LIMIT

INA300_IN+

INA300_IN-

VIN+

VIN-

VIN+ VIN-

INA300_ALERT# 42

INA300_LATCH 42

DC_IN_S2DC_IN_S1

+RTCBATT_G3

VIN_B2B

+DC20V

+3VL_S5 +3VL_RTC_S5

+5VS_S0

+3VS_S0
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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

Typ: 175mA
Min: 100mA

Fsw=355KHz
ESR=17mΩ

Fsw=300KHz
ESR=17mΩ

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

+3VALWP
Imax=5.5 ; Ipeak=7.87 ;Fsw=355KHz
Iocp=(Rcs1*Itrip)/(8*Rdson)
Rds : L/S --> typ:10.2mohm ; max: 14mohm
Itrip=9~11 uA
Iocp(set)=12.03A~12.25A
Iin_ripple=2.05A
Output Cap. ESR=17mohm 
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=1.65A
LIR=Delta IL/Ipeak=0.21
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=428.88uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=1.07uF

+5VALWP
Imax=4.9A,Ipeak=7A ;Fsw=300KHz
Iocp=(Rcs1*Itrip)/(8*Rdson)
Rds : L/S --> typ:10.2ohm ; max: 14mohm
Itrip=9~11 uA
Iocp(set)=11.96A~12.18A
Iin_ripple=2.12A
Output Cap. ESR=17mohm 
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=2.660A
LIR=Delta IL/Ipeak=0.38
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=180.6uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=1.53uF

soldering short

1st source: RT6576D
2nd srouce: TPS51275B-1
3rd source: APW8823EQBI-TRG

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

soldering short

soldering short

7X7X3
Isat: 13.5A
DCR: 40mΩ (Max)

+3VALWP
Vin = 20V
Iin =3.3*7.87/0.85/20
    = 1.527A

+5VALWP
Vin = 20V
Iin =5*7/0.85/20
    = 2.06A

7X7X3
Isat: 13.5A
DCR: 40mΩ (Max)
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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):10.2m Ω ~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=5.11A ; Ipeak=7.3A ;Fsw=285KHz
Iocp=(Rcs1*Itrip)/(8*Rdson)
Rds : L/S --> typ:12.1mohm ; max: 14mohm
Itrip=9~11 uA
Iocp(set)=11.79~12.01A
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]
=1365.71uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.51uF

68θ JA(2nd)

+0.6VSP
TDC=0.53A
Ipeak=0.75A

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
1st source: RT8207MZQW
2nd srouce: UP1566PQKF
3rd source: APW8813AQBI-TRG

7X7X3
Isat: 14A
DCR:20mΩ (Max)

soldering short

soldering short
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1st source: RT8068AZQW
2nd srouce: UP1727PDDA
3rd source: GS7302ADTD-

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

RT8068A current limit:4A
Vout=0.6V* (1+Rt/Rb)

Compal Electronics, Inc.

+2.5VP
Ipeak=2.24A ;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

2.2uH 4x4x2
Idc : 3A
Isat: 5A
DCR: 58mΩ (Max)
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Vout = Vfb*[1+(Rt/Rb)]
     = 0.6*[1+(20K/10K)]
     = 1.8V+1.8VALWP

Vin =5V
Iin = 2*1.8/0.85/5
    =0.84A

+1.8VALWP
Ipeak=0.514A ;Fsw=1MHz
ILimit=4A
Iin_ripple=0.69A
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=0.524A
LIR=Delta IL/Ipeak=0.26
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=18.3uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.65uF

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

1st source: RT8068A
2nd srouce: UP1727P
3rd source: GS7302SADTD-R

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

+1.8VP
Vin =3.3V
Iin =0.311A

Vo

Vin

Io

θ JA(2nd)
° C/W

PD

θ JA(main)

V

V

A

W

33.7
50

RT9059:
Quiescent Current (GND Current) 
IQ(typ)=0.6mA,IQ(max)=1.2mA
PD =(Vin-Vout)*Iout + Vin*IQ =0.978W
θ JA= 33.7° C/W*0.903=32.99°C

1.8

3.3

0.65

0.456

+1.8VS
Ipeak=0.311A ;
Current Limit=3.1A(min)~3.6A(Typ)~4.2A(Max)

Jumper on HW side(JGPU1)

main source : RT9059GSP
second souce: APL5933CKAI
third source : GS7166

only for AMD GPU

0.1A

soldering open

soldering open
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+12VSP
Vin = 20V
Iin = 12*2.1/0.85/20
    = 2.42A

1st source: RT8130B
2nd srouce: NCP1589A
3rd source: GS7257AANTD-R

Rds(on):10.2m Ω ~14mΩ

+12VSP
I max=2.52A,Ipeak=3.6A ;Fsw=300KHz
Iocp=(Rcs1*Itrip)/Rdson
Rds : L/S --> typ:12.1mohm ; max: 14mohm
Itrip=9~11 uA
Iocp(set)=10.11~11.98A
Iin_ripple=0.94A
Output Cap. ESR=24mohm 
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=3.404A
LIR=Delta IL/Ipeak=0.946
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=9.55uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=1.01uF

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

soldering short

7X7X3
I sat: 13.5A
DCR: 40mΩ (Max)

BST_12V-1

DH_12V_1DH_12VFB_12V

LX_12V

EN_12V

LX_12V_1

+12V_B+

FB_12V_1

VCC_12V

DL_12V

VORPM_12V
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FB_12V_2

BST_12V
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FB=0.7v

+VPCH_1.0VP
Vin = 20V
Iin = 1.0*10.24/0.85/20
    = 0.602A

+VPCH_1.0VP
Ipeak=4.49A,Imax=3.143A ; Iocp=10A~14A

Fsw=290K
Iin_ripple= 0.75A
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=0.347
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=504.19uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.27uF

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

1st source: TPS51212DSCR
2nd srouce: RT8237EZQW
3rd source: GS7212TD-R

Rds(on):10.2m Ω ~14mΩ

7X7X3
Isat: 14A
DCR:20mΩ (Max)

DH_1.05V_VPCH DH_1.05V_1_VPCH

F
B

_1
.0

5V
_V

P
C

H

BST_1.05V-1_VPCHBST_1.05V_VPCH

DL_1.05V_VPCH

1.05V_V5IN_VPCH

EN_1.05V_VPCH LX_1.05V_VPCH

TST_1.05V_VPCH

TRIP_1.05V_VPCH

+1.05V_B+_VPCH

+
1.

05
V

S
P

_S
N

B

EC_1.05V_EN42

+DC20V

+VPCH_1.05VP

+VPCH_1.05VP +1.05VALW_S5

+5VALW_S5

Title

Size Document Number Rev

Date: Sheet o f

Security Classification Compal Secret Data

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

Issued Date Deciphered Date

0.1

54 67Tuesday, March 13, 2018

2013/08/29
Compal Electronics, Inc.

2013/08/29

Custom

+VPCH_1.0VP/+12VSP
Title

Size Document Number Rev

Date: Sheet o f

Security Classification Compal Secret Data

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

Issued Date Deciphered Date

0.1

54 67Tuesday, March 13, 2018

2013/08/29
Compal Electronics, Inc.

2013/08/29

Custom

+VPCH_1.0VP/+12VSP
Title

Size Document Number Rev

Date: Sheet o f

Security Classification Compal Secret Data

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

Issued Date Deciphered Date

0.1

54 67Tuesday, March 13, 2018

2013/08/29
Compal Electronics, Inc.

2013/08/29

Custom

+VPCH_1.0VP/+12VSP

P
C

40
2

22
00

P
_0

40
2_

50
V

7K
E

M
I@

1
2

P
C

11
63

10
U

_0
80

5_
25

V
6K

@

1
2

PL402
2.2UH +-20% WSRPG0603-2R2M-AG

1 2

P
C

42
4

10
U

_0
80

5_
25

V
6K

1
2

PQ402

P
E

60
0B

A
_P

D
F

N
8-

5

4

5

123

PJ401

JUMP_43X118

@

1
1

2
2

PR402
2.2_0805_1%
1 2

P
R

40
9

47
0K

_0
40

2_
5%

1
2

PR404

0_0805_5%
1 2

PQ401

PE606BA_PDFN8-5

4

5

123

P
C

40
3

68
P

_0
40

2_
50

V
8J

@
R

F
@

1
2

P
R

40
7

4.
7_

12
06

_5
%

@
E

M
I@

1
2

P
C

40
1

0.
1U

_0
40

2_
25

V
6

@
E

M
I@

1
2

PR411

5K_0402_1%
12

PC405
0.22U_0603_25V7K

1 2
P

C
40

6
.1

U
_0

40
2_

16
V

7K
@

1
2

P
C

40
9

68
0P

_0
60

3_
50

V
7K

@
E

M
I@1

2

PR412
10K_0402_1%

1
2

PR408

0_0402_5%1 2

+

P
C

40
8

39
0U

_2
.5

V
_M

1

2

P
C

40
4

10
U

_0
80

5_
25

V
6K

1
2

PR403
100K_0402_1%
1 2

PR406

0_0603_5%

1 2

PU401

TPS51212DSCR_SON10_3X3

EN
3

TRIP
2

V5IN
7

DRVH
9

SW
8

DRVL
6

VBST
10

TST
5

VFB
4

PGOOD
1

TP
11 P

C
40

7
1U

_0
20

1_
6.

3V
6M

1
2

PL401

HCB1608KF-121T30_0603

EMI@
1 2



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

7X7X3
1.5uH
Isat: 18A
DCR: 15mΩ (Max)

soldering short

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

+0.95VSP
Imax=5.845,Ipeak=8.35A ;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

NS0IX@ for non-morden standby

BST_0.95V_1BOOT

CS

DL_0.95V

G1_0.95V

MODE_0.95V

+0.95V_B+

+0
.9

5V
S

P
_S

N
B

DH_0.95V_1

G0_0.95V

FB
_0

.9
5V

LPM_0.95V

0.95V_V5IN

EN_0.95V

G0_1_0.95V

DH_0.95V

LX_0.95V

SUSP#38,42,46

S0IX_POWER_EN42,46,8

+DC20V

+0.95VSP

+0.95VSP +CPU_VCCIO_S0

+5VS_S0

+3VS_S0

+3VS_S0

Title

Size Document Number Re v

Date: Sheet o f

Security Classification Compal Secret Data

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

Issued Date Deciphered Date

0.1

+CPU_VCCIO_+0.95VSP
Custom

55 67Tuesday, March 13, 2018

2010/01/25 2017/10/19
Title

Size Document Number Re v

Date: Sheet o f

Security Classification Compal Secret Data

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

Issued Date Deciphered Date

0.1

+CPU_VCCIO_+0.95VSP
Custom

55 67Tuesday, March 13, 2018

2010/01/25 2017/10/19
Title

Size Document Number Re v

Date: Sheet o f

Security Classification Compal Secret Data

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

Issued Date Deciphered Date

0.1

+CPU_VCCIO_+0.95VSP
Custom

55 67Tuesday, March 13, 2018

2010/01/25 2017/10/19

PR518

0_0402_5%1 2

P
C

50
6

0.
1U

_0
40

2_
25

V
6

@
E

M
I@

1
2

PR1527

0_0402_5%1 2

P
C

11
66

10
U

_0
80

5_
25

V
6K

@
1

2

P
C

16
43

0.
1U

_0
40

2_
25

V
6

@
E

M
I@

1
2

PR508

0_0805_5%
1 2

P
C

51
4

68
0P

_0
60

3_
50

V
7K

@
E

M
I@1

2

PJ503

JUMP_43X118

@

1
1

2
2

PR509

0_0402_5%1 2

P
C

11
65

10
U

_0
80

5_
25

V
6K

1
2

PU502

RT6542AGQW_WDFN14_3X2

LPM
4

PGOOD
2

VCC
9

G1
11

EN
3

RGND
12

LGATE
8

MODE
1

FB
13

G0
10

CS
14

PHASE
7

UGATE
6

BOOT
5

T
P

1
5

P
C

11
64

10
U

_0
80

5_
25

V
6K

1
2

PR1536
10K_0402_1%

NS0IX@

12

P
C

16
42

0.
1U

_0
40

2_
25

V
6

@
E

M
I@

1
2

PR510

0_0603_5%

12

PR519
174K_0402_1%

1 2

P
C

51
1

1U
_0

20
1_

6.
3V

6M
@

1
2

PR507
2.2_0805_1%
1 2

PR517

0_0402_5%1 2

PR514
0_0402_5%

12

PR1535
0_0402_5%

1 2

P
C

50
7

22
00

P
_0

40
2_

50
V

7K
E

M
I@

1
2

P
C

50
8

68
P

_0
40

2_
50

V
8J

@
R

F@

1
2

P
R

51
1

4.
7_

12
06

_5
%

@
E

M
I@

1
2

PQ501

PE606BA_PDFN8-5

4

5

123

PC510
0.22U_0603_25V7K

1
2

PQ502

P
E

60
0B

A
_P

D
FN

8-
5

4

5

123

+

P
C

51
3

39
0U

_2
.5

V
_M

1

2

P
C

51
2

1U
_0

20
1_

6.
3V

6M 1
2

PL502
1.5UH +-20% WSRPG0603-1R5M-AG

1 2

PL501

HCB1608KF-121T30_0603

EMI@
1 2

PR521
0_0402_5%

1 2



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Vout = Vfb*[1+(Rt/Rb)]
     = 0.8*[1+(9.53K/30K)]
     = 1.0541V

1st source: NCP5230MNTWG
2nd srouce: LV8123A

soldering short

+1.05VSP
I max=7.7A,Ipeak=11A ;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)=0.46uF

+VCCSAP_1.05V_S0
Vin =20V
Iin =1.05*11/0.85/20
    =0.679A

PC910
1st:Sanyo
2nd:APAQ

7X7X3
1.5uH
Isat: 18A
DCR: 15mΩ (Max)
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+VGA_CORE [AMD R17M-M1-70]
TDC=28A ; Ipeak=42A ; Iocp>=63A
Fsw=400K
Inductor DCR=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]=8.727A
LIR=Delta IL/Ipeak=0.364
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=1502.1uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.81uF

The output MLCC follow AMD recommand

VGA_CORE
390uF*3 + 10uF*7 + 1uF*7 + 2.2uF*16
1282.2uF

0.22uH 7X7X3 
Isat: 35A
DCR:0.98m Ω (Max)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.

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 Δ VSET1

Δ VSET1  =   VCC_VGA*(  PR788//PR784  )

+VGU_CORE
Vin = 20V
Iin = 51*1/0.8/20
    = 1.75A

0.22uH 7X7X3 
Isat: 35A
DCR:0.98m Ω (Max)
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+VRAM_1.35VSP
Vin = 20V
Iin = 1.35*3.82/0.85/20
    = 0.303A

Vout = Vfb*[1+(Rt/Rb)]
     = 0.7*[1+(9.31K/10K)]
     = 1.3517V

Rds(on):10.2m Ω ~14mΩ

FB=0.7v

7X7X3
Isat: 13.5A
DCR: 30mΩ (Max)

+VRAM_1.35VSP
Imax=2.688A,Ipeak=3.84A ;Fsw=290KHz
Iocp=(Rcs1*Itrip)/Rdson
Rds : L/S --> typ:10.1mohm ; max: 14mohm
Itrip=9~11 uA
Iocp(set)=10.213~13.3A
Iin_ripple=0.67A
Output Cap. ESR=17mohm 
Delta IL=[(Vin-Vo)/L]*[(Vout/Vin)*T]=1.272A
LIR=Delta IL/Ipeak=0.331
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=195.16uF
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=0.28uF

soldering short

1st source: TPS51212DSCR
2nd srouce: RT8237EZQW
3rd source: GS7212TD-R
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Intel Coffeelake IMVP8 POWER CFL - S-LINE 62/42/22  35W 4+2 PHASE

BOTTOM PAD
CONNECT TO
GND Through
6 VIAs

VCORE
IMAX SET
AT 104A

PUT CLOSE
TO PWM

VCCGT 
IMAX SET
AT 48A

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

Compal Electronics, Inc.

For S42

For S42

VCORE
IMAX SET
AT 66A

+CPU_CORE
TDC=74A,Ipeak=104A Fsw=400K,OCP:135A ~ 176.8A
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=0.241
Cout=[L*(Iout+DeltaIL/2)^2]/[(Vout+Delta V)^2-Vout^2]
=1110.03
CINBULK=ILoad*Vout*(Vin-Vout)/(Fsw*Vin^2*VINPP)=1.03uF

+GFX_CORE
TDC=34A,Ipeak=48A Fsw=400K,OCP:62.4A ~81.6A
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

 CFL-S-LINE 62/42/22  35W
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