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For DIS DIS@

ME@Connector

No ESD

@EMI@No EMI

100@

BOM StructureItem

GIGA@LAN Giga Transformer

WLAN Support ISCT

NOISCT@WLAN No Support ISCT

ISCT@

BOM Structure Table
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+3VALW +3VALW
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X

+3VALW

+3VALW
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+3VALW

V X

X
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 Thermal
Sensor

SMB_EC_CK2

PCHSML0DATA
SML0CLK
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EC SM Bus1 address

1010 000x    A0hDDR_JDIMM1
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SLP_S1#
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PM_SLP_S5#

PM_SLP_S4#

+1.35V_VDDQ/+1.35V_VCCSFR_OC

SYSON

PM_SLP_S3#

[AAX05-PWR Sequence_SKL-U22_DDR3L_Volume_NON CS]

+5VALW/+3VALW/+3VALW_DSW

B+

EC_ON

+3VLP/+5VLP

+3V_PRIM

PCH_PWR_EN (SLP_SUS#)
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PBTN_OUT#
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SUSACK#
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+VCC_SA
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tPCH01_Min : 9 ms
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PM_BATLOW#

Pull-up to DSW well if not implemented.

tPCH06_Min : 200 us

tPCH34_Max : 20 ms

tPCH02_Min : 10 ms
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tPLT02_Min : 0 ms Max : 90 ms
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ESPI_RST#
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gate may choose to completely ignore it
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+1.0VS_VCCSTG

+VCC_SA

EC_VCCST_PG

+VCC_CORE

+VCC_GT

VR_PWRGD

SYS_PWROK

H_CPUPWRGD

PCH_PWROK

SUS_STAT#

SOC_PLTRST#

PM_SLP_S5#

PM_SLP_S4#
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<DP to VGA>

<HDMI>

<eDP>

DP Aux (Port B for VGA)

From eDP

From HDMI
From VGA Trans.

HDMI DDC (Port C)

Trace width=20 mils, Spacing=25mil, Max length=100mils

< Compensat i on P U For e DP >

SOC_DP1_CTRL_DATA(Internal Pull Down):

Display Port B Detected

0 = Port B is not detected.

1 = Port B is detected. ==> Default

 < PU/PD for CMC Debug >

If routed MS, PECI requires 18 mils spacing to other signals

SOC_XDP_TDO

SOC_XDP_TMS

SOC_XDP_TDI

CPU_XDP_TCK0

PCH_JTAG_TCK1

EDP_COMP

SOC_DP1_CTRL_CLK
SOC_DP1_CTRL_DATA

SOC_CATERR#
H_PECI

XDP_BPM#2
XDP_BPM#3

CPU_POPIRCOMP
PCH_OPIRCOMP
EDRAM_OPIO_RCOMP
EOPIO_RCOMP

H_PROCHOT#_R
H_THERMTRIP#
SOC_OCC#

XDP_BPM#0
XDP_BPM#1

EDP_COMP

H_THERMTRIP#

SOC_DP1_CTRL_CLK

SOC_DP1_CTRL_DATA

CPU_XDP_TCK0

SOC_XDP_TMS
SOC_XDP_TRST#

SOC_XDP_TDI
SOC_XDP_TDO

CPU_XDP_TCK0

SOC_XDP_TMS
PCH_XDP_TRST#

PCH_JTAG_TCK1
SOC_XDP_TDI
SOC_XDP_TDO

SOC_XDP_TRST#

CPU_DP1_N027
CPU_DP1_P027
CPU_DP1_N127
CPU_DP1_P127

EDP_TXP0 28
EDP_TXN0 28

EDP_TXP1 28
EDP_TXN1 28

EDP_AUXP 28
EDP_AUXN 28

DDI1_AUX_DN 27
DDI1_AUX_DP 27

HDMICLK_NB29
HDMIDAT_NB29

DDI1_HPD 27
TMDS_B_HPD 29

EDP_HPD 28

INVPWM 28
ENBKL 28,36

PCH_ENVDD 28

EC_SCI# 10,36

H_PECI36
H_PROCHOT#36

HDMI_TX2+_CK29
HDMI_TX1-_CK29
HDMI_TX1+_CK29

HDMI_TX0+_CK29
HDMI_CLK-_CK29
HDMI_CLK+_CK29

HDMI_TX2-_CK29

HDMI_TX0-_CK29

+1.0VS_VCCIO

+1.0VS_VCCIO

+3VS

+1.0V_VCCST

+1.0VS_VCCIO
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(Link to DDR,TP)
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Follow 543016_SKL_U_Y_PDG_0_9

From WW36 MOW for SKL-U ES sample
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< HD AUDIO >

SPKR (Internal Pull Down):

TOP Swap Override 

0 = Disable TOP Swap mode. ==> Default

1 = Enable TOP Swap Mode.

< To Enable ME Override >
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CLR ME 

CLR CMOS

< PCH PLTRST Buf f er >

Only For Power Sequence Debug

From EC (Open-Drain)
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Follow 546765_2014WW48_Skylake_MOW_Rev_1_0
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Stuf f 60. 4 oh m( RC110) PD f or CannonLake- U
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Note:
Check voltage tolerance of 
VREF_DQ at the DIMM socket

Layout Note:
Place near JDIMM1

Layout Note:
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Layout Note:
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Address : 00
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2-3A to 1 DIMMs/channel

Reverse Type

Place near to SO-DIMM connector

From SOC ODT Signals to CH A
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CMD Signals from CPU

Clock Signals from CPU

CTL Signals from CPU

SMBUS Signals link to CPU

ESD
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trace width: 16mils
differential voltage sensing.
differential signal routing.

Reset Control

 PCIE X4 Bus
(Link to SOC)

(From SOC)
PCIE CLK

(From SOC GPIO)

1.8VS already pull high 10K at SOC side

Level shift & Isolation
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(From VGA_CORE VR)
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AC coupling cap value
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   POWER CHANNELS

 * nc on substrate

14/14 XVDD/VDD33

UV1C
COMMON

DIS@
N15V-GM_FCBGA595

W4 XPWR_W4

W3 XPWR_W3

W2 XPWR_W2

W1 XPWR_W1

V2 XPWR_V2

V1 XPWR_V1

G7 XPWR_G7

G6 XPWR_G6

G5 XPWR_G5

G4 XPWR_G4

G3 XPWR_G3

G2 XPWR_G2

G1 XPWR_G1

V6 FERMI_RSVD2_NC

V5 FERMI_RSVD1_NC

F11 3V3AUX_NC

B19 NC

AD7 NC

AD10 NC

G9VDD33

G8VDD33

G12VDD33

G10VDD33
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13/14 GND

UV1F
COMMON

DIS@
N15V-GM_FCBGA595

M11 GND

L5 GND

L25 GND

L23 GND

L2 GND

L18 GND

L16 GND

L14 GND

L12 GND

L10 GND

K17 GND

K15 GND

K13 GND

K11 GND

H5 GND

H25 GND

H23 GND

H2 GND

E8 GND

E5 GND

E25 GND

E22 GND

E20 GND

E2 GND

E17 GND

E14 GND

E11 GND

B8 GND

B5 GND

B27 GND

B23 GND

B20 GND

B17 GND

B14 GND

B11 GND

B1 GND

AB14 GND

AG26 GND

AG2 GND

AF8 GND

AF5 GND

AF23 GND

AF20 GND

AF17 GND

AF14 GND

AF11 GND

AF1 GND

AB11 GND

AE20 GND

AE17 GND

AE14 GND

AE11 GND

AD22 GND

AD21 GND

AD19 GND

AD18 GND

AD16 GND

AD15 GND

A26 GND

AD13 GND

AD12 GND

AC8 GND

AC5 GND

AC26 GND

AC22 GND

AC2 GND

AB24 GND

AB20 GND

AB17 GND

A2 GND

AB7GND

AA7GND

Y5GND

Y26GND

Y23GND

Y2GND
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V15GND

V13GND

V11GND

U5GND

U26GND

U23GND

U2GND
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U16GND

U14GND

U12GND

U10GND

T17GND

T15GND

T13GND

T11GND

R18GND

R16GND

R14GND

R12GND

R10GND

P5GND

P26GND

P23GND

P2GND

P17GND

P15GND

P13GND

P11GND

N18GND

N16GND
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N12GND

N10GND

M17GND

M15GND

M13GND
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V18 VDD

V16 VDD

V14 VDD

V12 VDD

V10 VDD

U17 VDD

U15 VDD

U13 VDD

U11 VDD

T18 VDD

T16 VDD

T14 VDD

T12 VDD

T10 VDD

R17 VDD

R15 VDD

R13 VDD

R11 VDD

P18 VDD

P16 VDD

P14 VDD

P12 VDD

P10 VDD

N17 VDD

N15 VDD

N13 VDD

N11 VDD

M18 VDD

M16 VDD

M14 VDD

M12 VDD

M10 VDD

L17 VDD

L15 VDD

L13 VDD

L11 VDD

K18 VDD

K16 VDD

K14 VDD

K12 VDD

K10 VDD
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W21 FBVDDQ

V21 FBVDDQ

T21 FBVDDQ

R21 FBVDDQ

N21 FBVDDQ

M21 FBVDDQ

L26 FBVDDQ

L24 FBVDDQ

L22 FBVDDQ

K21 FBVDDQ

J21 FBVDDQ

H26 FBVDDQ

H24 FBVDDQ

G21 FBVDDQ

G20 FBVDDQ

G19 FBVDDQ

G18 FBVDDQ

G16 FBVDDQ

G15 FBVDDQ

G14 FBVDDQ

G13 FBVDDQ

F21 FBVDDQ

F14 FBVDDQ

E26 FBVDDQ

E23 FBVDDQ

C25 FBVDDQ

B26 FBVDDQ

B25FB_CALTERM_GND
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+1.0VALW to +1.0VS_VGA
+3VS to +3VS_VGA

GPU Power Discharge

(From VGA_CORE_VR)

(From VGA_CORE_VR)

100mil

100mil

+1.35V to +1.35V_VGA

Sequence have to be re-check.

FROM 0.1U 0402 16v to 0.1U 0201 10v

DGPU_PWR_EN#

DGPU_PWR_EN#

DGPU_PWROK

DGPU_PWROK

DGPU_PWR_EN

DGPU_PWR_EN#

DGPU_PWR_EN#

DGPU_PWR_EN#

DGPU_PWROK#_GATE_R

DGPU_PWROK#

DGPU_PWROK#

DGPU_PWROK#_GATE

DGPU_PWR_EN#_GATEDGPU_PWR_EN#_GATE_R

DGPU_PWROK  11,19,50

DGPU_PWR_EN11,36,50

+1.0VALW +1.0VS_VGA
+3VS +3VS_VGA

+VGA_CORE

+5VALW

+1.35V

+5VALW

+1.35V_VGA

B+

+5VALW
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VGA_THERMDN and VGA_THERMDP:
1. 5mil track width and spacing
2. 5mil grounded gurad tracks width and spacing
3. ground referenced
4. Connect guard tracks to pin5

GPIO

I2CS SMBUS: 0x9E

For BSC using.

To DGPU VR

From EC

Internal Thermal Sensor

Link to PCH SML1
PU @ PCH SIDE

STRAP

N16V-GM Binary Staps

N16V-GM VRAM Straps:  RAM_CFG (3..0)
[ ROM_SI (3..0) ]

+3VS Reserve for 
leakage issue

0910 NV suggestion reserve

GPU_JTAG_TCK
GPU_JTAG_TMS
GPU_JTAG_TDI
GPU_JTAG_TDO

ROM_SI

ROM_SCLK
ROM_SO

STRAP0
STRAP1
STRAP2
STRAP3
STRAP4

STRAPREF0

ROM_SCLK
ROM_SO

STRAP0

STRAP2
STRAP1

STRAP4
STRAP3

GPIO9_ALERT#

GPIO9_ALERT#

PSI

ROM_SI

GPU_VID0
VGA_AC_DET

I2CS_SDA

I2CS_SCL

I2CS_SDA
I2CS_SCL

GPIO8_OVERT#
FB_CLAMP

VGA_AC_DET DGPU_AC_DETECT

GPU_JTAG_TRST#

PSI

GPIO8_OVERT#

GPU_VID0 50

EC_SMB_DA2 8,27,33,36

FB_CLAMP24

PSI 50

EC_SMB_CK2 8,27,33,36

DGPU_AC_DETECT 36

GPIO9_ALERT# 41

+3VS_VGA

+3VS_VGA

+3VS_VGA

+3VS_VGA

+3VS_VGA

+3VS +3VS_VGA

+3VS_VGA

+3VS_VGA

+3VS
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F5 MULTISTRAP_REF2_GND

F4 MULTISTRAP_REF1_GND

F6 MULTISTRAP_REF0_GND

C1 STRAP5_NC

D3 STRAP4

E3 STRAP3

E4 STRAP2

D2 STRAP1

D1 STRAP0

F10 VMON_IN1
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FBVDDQ_GPU

FBA_DOT_L

FBA_DOT_H

FBA_CKE_L

FBA_CKE_H

1.35V

1.0V

FBA_RST

For VRAM DEBUG using Near GPU

Close to P22

Close to H22

Close to F16

FBA_D22
FBA_D21
FBA_D20

FBA_D6
FBA_D7

FBA_D9
FBA_D8

FBA_D12

FBA_D4
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BE_BDW

RTC Battery

AC Adapter    65W    45W

ADP_ID(V)    0.913   0.448

R(ohm)    287    118

ADP_ID

Detection voltage    0.693~1.134   0.234~0.663

A/D

APDIN
+19V_APDIN

ADP_ID 36

ADP_ID_CLOSE 36

+CHGRTC

+RTCBATT

+3VLP

+CHGRTC_R

+19V_VIN

+3VALW

+19V_VIN
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BE_BDW

CPU thermal protection at 93 +-3 degree C

Recovery at 56 +-3 degree C

PH201 under CPU botten side :

 65W :  85W  active,  65W recovery(vcin1_adp_procheot 0.7647V)  
 45W :  65W active,  45W recovery(vcin1_adp_procheot 0.6923V)

ADP_SET1 =0  is 45W
ADP_SET1 =1  is 65W

EC_SMDA
EC_SMCA

EC_SMB_DA1 36,41

EC_SMB_CK1 36,41

VCIN0_PH136

VCIN1_ADP_PROCHOT36

ADP_I36,41

ADP_SET136

VCOUT1_PROCHOT#36,41

VCIN1_BATT_TEMP 36,41

+8.4V_BATT+

+8.4V_VMB

+3VALW

VMB2

+EC_VCCA

ECAGND

ECAGND

+3VLP
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Rds(on) typ=35mohm max
Vgs=20V
Vds=30V
Id=10.6A (Ta=70C)

max Power loss 0.22W for 90W;0.12W for 65W system
CSR rating: 1W
VACP-VACN spec < 80.64mV

Rds(on) = 35mohm max
Vgs = 20V
Vds = 30V
ID = 7.7A (Ta=70C)

Rds(on) = 30mohm max
Vgs = 20V
Vds = 30V
ID = 7A (Ta=70C)

Support max discharge 6A(55W)
Power loss: 0.36W
CSR rating: 1W
VSRP-VSRN spec < 81.28mV

7X7X3
Isat: 6.5A
DCR: 33mohm
Power loss:0.297W

**Design Notes**
For 65 /90W system, 3S1P/3S2P battery
Maximum Charging current 3A
Maximum Battery discharge power 55W
#Register Setting
1. 0X12 bit2 set 1 (default 0) to enable turbo boost function
2. Disable turbo when AC only
#Circuit Design
1. ILIM pull high voltage need base on 3/5V enable control
2. Use 7X7 choke and 3X3 H/L side MOSFET
Charge current 3A
Power loss : 1.79W (H/S=0.227W,L/S=1.2738W,Choke=0.297W)
Power density : 0.61 (23X16)
#Protect function
1. ACOVP : VCC voltage > 24V
2. Charger timeout : No communication within 175s(default)
3. ACOC : 3.33 X Input current DAC setting (default:Disable)
4. CHGOCP :  based on charge current setting
5. BATOVP : 103-106%
6. BATLOWV : 2.6V
7. TSHUT : 155C
8. IFAULT HI : 750mV (default:Disable)
9. IFAULT LOW : 230mV (default)

 Vin Dectector
 Min.  Typ  Max.

L-->H  17.16V  17.63V  18.12V
H-->L  16.76V  17.22V  17.70V

VILIM = 20*ILIM*Rsr
ILIM = 3.3*100/(316+100)/20/0.01
= 3.966 A

VCIN1_AC_IN

BST_CHG

LG_CHG
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V
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VCOUT1_PROCHOT#36,40 GPIO9_ALERT#23
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+19V_VIN
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EN1 and EN2 dont't floating

3.3V LDO 150mA~300mA

Check pull up resistor of SPOK at HW side

EN1 and EN2 dont't floating

Vout is 4.998V~5.202V

TDC=6A

TDC=6A

Vout is 3.234V~3.366V

5V LDO 150mA~300mA

EC VDD0 is +3VL, PC13 UNPOP
EC VDD0 is +3VALW, PC13 POP

Change 3V5V_EN to 3VALW_EN
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3V/5VALW_PG38,44 +3VLP

+3VALWP

B+
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+3VLP
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0.75Volt +/- 5%
TDC 0.7A
Peak Current  1A

Mode  Level +0.75VSP  VTTREF_1.5V
S5  L off  off
S3  L off  on
S0  H on  on

Note: S3 - sleep ; S5 - power off 

MOSFET: 3x3 DFN
H/S Rds(on): 27mohm(Typ), 34mohm(Max)
Idsm: 7.5A@Ta=25C, 5.5A@Ta=70C

L/S Rds(on): 9.9mohm(Typ), 13mohm(Max)
Idsm: 13.5A@Ta=25C, 11A@Ta=70C

Choke: 7x7x3
Rdc=8.3mohm(Typ), 10mohm(Max)

Switching Frequency: 285kHz
Ipeak=10A
Iocp~13A
OVP: 110%~120%
MOSFET footprint: SIS412DN

Pin19 need pull separate from +1.5VP.
If you have +1.5V and +0.75V sequence question,
you can change from +1.5VP to +1.5VS.

Change CS R to your estimation value
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Vout=0.6V* (1+Rup/Rdown)

Rup

Rdown

Note:
When design Vin=5V, please stuff snubber
to prevent Vin damage

Imax= 2A, Ipeak= 3A
FB=0.6V
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FB = 0.6V

The current limit is set to 8A, 12A or 16A when this pin
is pull low, floating or pull high

EN pin don't floating
If have pull down resistor at HW side, pls delete PR2

Pin 7 BYP is for CS.
Common NB can delete +3VALW and PC15

Rup

Rdown

Vout=0.6V* (1+Rup/Rdown)

Vout=1.01V

VFB=0.6V

TDC 8A

Z_SKL

FB_1.0VA

SNB_1.0VA

+19VB_1.0VA

LX_1.0VA

ILMT_1.0VA

ILMT_1.0VA 3VLDO_1.0VA

BST_1.0VA

1.0VA_VS_PG_PWR
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EN pin don't floating
If have pull down resistor at HW side, pls delete PR606

Module model information

NB681_V1.mdd

IOCP=7A~8A(typ)

Note:Iload(max)=5.5A

Switching frequency is 650KHz

EN Mode  Voltage on EN
Ultra Sonic Mode  1.3v<EN<1.7v
Normal  Mode   2.3v<EN<3.3v

MODE_+1.0VS_VCCIOP

LPM#_+VCCIOP

EN_+1.0VS_VCCIOP

C1_+1.0VS_VCCIOP

C0_+1.0VS_VCCIOP

+19VB_+1.0VS_VCCIOP

BST_+1.0VS_VCCIOP BST_R_+1.0VS_VCCIOP SNUB_+1.0VS_VCCIOP

LX_+1.0VS_VCCIOP

LPM_ZVM#17

PCH_PWROK10,36

SYS_PWROK10,36

+1.0VS_VCCOPCP

+3VALW

+3VALW

B+

+1.0VS_VCCOPCP +1.0VS_VCCOPC
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CPU CORE

Close to VGT1 choke

close to the longer distance phase(81208 or 81210)
Alert,Data,Clk.

Close to VGT1 MOS

Close to VCORE MOS

Close to VCORE choke

Close to SA choke

RPH@GT:
U23e = 130K   PRI30,PRI38
U22 =84.5K     PRI30,PRI38(De-pop)

RIOUT@GT:
U23e = 22.1K   PRI23
U22 = 25.5K     PRI23

U22/U23e is the same
but OCP is dif f er ent.
OCP for VGT

RDRPSP
ForU22:
PRI56=2.1K
For U23e:
PRI56=1.87K

RDRPSP

OCP for VCORE

OCP for VCCSA

Fsw for CORE & GT

Fsw for SA

472mV/120uA=3.933K 
Active Point110 degreeC = 4.206K

NCP81208 Operating Frequency Rosc=24K
I/A and GT are 450KHz and SA is 450KHz

472mV/120uA=3.933K 
Active Point110 degreeC = 4.206K

For U22:
PRI43=De-pop
For U23e:
PRI43,PRI38=Pop

For U22:
PRI47=2K, PRI54=De-pop
For U23e:
PRI47,PRI54=2K

For U22:
PCI23=De-pop
For U23e:
PCI23=0.1u

For U22:
PRI115=2.1K
For U23e:
PRI115=1.87K

RIccMAX2ph:
For U22:
PRI63=48.7K
For U23e:
PRI63=90.9K

RIOUT@GT

U22  IccMAX@GT= 31A
RIccMAX2ph= 48.7K  --->PRI63
U23e IccMAX@GT= 56A
RIccMAX2ph= 87.6k  --->PRI63

RIccMAX2ph= (IccMAX2Ph+32)*200K Ohn/ 127

U22  OCP@GT= 40A
RLIM@GT=12.4K  --->PRI39
U23e OCP@GT= 62A
RLIM@GT=12.4K  --->PRI39

RLIM= IoutLIMIT * Load line/10

U22  Iout@GT= 31A
RIOUT@GT=25.5K  --->PRI23
U23e Iout@GT= 56A
RIOUT@GT=22.1K  --->PRI23

RIOUT= 2* RLIM /(10 *IOUTICCMAX * Load line)

U22  Load line@GT= 3.1m
RPH@GT=84.5K  --->PRI30,PRI38
U23e Load line@GT= 2m
RPH@VGT=130K  --->PRI30,PRI38

Load line= (RCS2+(RCS1*Rth/(RCS1+Rth)))
*IOUTTOTAL * DCR/RPH

U22  Load line@VCORE= 2.35m
RDRPSP@VCORE=2.1K  --->PRI56
U23e Load line@VCORE= 2.1m
RDRPSP@VCORE=1.87K  --->PRI56

RDRPSP= Load line*(RPHSP+Rth+RCSSP)
/(gm * DCR) /(Rth+RCSSP)

IccMAX@VCORE= 28A
RIccMAX@VCORE= 87.6K  --->PRI64

RIccMAX@VCORE= IccMAX*2V/10uA/64A

IOUTSP@VCORE= 28A
RIOUTSP@VCORE=64.9K  --->PRI42

RIOUTSP= 2V/(gm*(Rth+RCSSP)*ICCMAX*DCR
/(RPHSP+Rth+RCSSP))

OCP@VCORE= 35A
RLIMSP@VCORE=33.4K  --->PRI53

RLIMSP= 1.3V/(gm*(Rth+RCSSP)*IoutLIMIT*DCR
/(RPHSP+Rth+RCSSP))

IccMAX@SA= 5A
RIccMAX@SA= 15.8K  --->PRI65

RIccMAX@SA= IccMAX*2V/10uA/64A

IOUTSP@SA= 5A
RIOUTSP@SA=69.8K  --->PRI14

RIOUTSP= 2V/(gm*(Rth+RCSSP)*ICCMAX*DCR
/(RPHSP+Rth+RCSSP))

OCP@SA= 9.5A
RLIMSP@SA=24K  --->PRI5

RLIMSP= 1.3V/(gm*(Rth+RCSSP)*IoutLIMIT*DCR
/(RPHSP+Rth+RCSSP))

Load line@SA= 10.3m
RDRPSP@SA=1.78K  --->PRI4

RDRPSP= Load line*(RPHSP+Rth+RCSSP)
/(gm * DCR) /(Rth+RCSSP)

VBOOT:
22.1K for debuge setting.

Module model information

NCP81208_V1A.mdd for IC portion

NCP81208_V1B.mdd for SW portion

Copy the schematic to new page,
the co-lay location maybe changed.
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CPU POWER STAGES

LX_VCCSA

AON7934
Rds(on)=12.4~15.8m ohm

InputCapacitor:
10uF_0805_X5R_25V

VCC_CORE
FSW=450kHz
DCR = 1.19 mohm +/- 5%

  TYP   MAX
H/S Rds(on) :11.7mohm ,  14mohm
L/S Rds(on) :2.7mohm ,   3.3mohm

VCCGT(2 phase)
FSW=450kHz
DCR = 1.19 mohm +/- 5%

  TYP   MAX
H/S Rds(on) :11.7mohm ,  14mohm
L/S Rds(on) :2.7mohm ,   3.3mohm

VCCSA
FSW=450kHz
DCR  6.2mohm(TYP), 6.51mohm(Max)

  TYP   MAX
H/S Rds(on) :12.4mohm ,  15.8mohm
L/S Rds(on) :9.1mohm ,   11.6mohm

For U22:
PCI92=De-pop
For U23e:
PCI92=Pop
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VCC_CORE Place on CPU Back Side @ V09
22U_0603 * 28 pcs +1U_0201*35 pcs

VCC_SA Place on CPU Back Side @ V09
22U_0603 * 9 (4 CPU back+8 outside)pcs + 1U_0201*7

VCC_GT Place on CPU Back Side @ V09
22U_0603 * 29 pcs +1U_0201*12 pcs

+VCCCORE
+VCCGT

+VCCGT

+VCCSA
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4

4

3

3

2

2

1

1

D D

C C

B B

A A

I_ripple=(20-1.028)*1.028/
(448Khz*0.22u*20)=9.89A

OCP=54A/2=27A per phase
Ivalley=27A-9.89A/2=22.055A

4.Current Limit threshold setting
Rocset= (Ivalley * Rds(on) + 40 mV) / 10uA

L-side MOS:TPCA8057
Rds(on):
2.0mohm@Vgs=10V
2.6~3.2mohm@Vgs=4.5V
Id :42A@Ta=25 degC

H-side MOS:TPCA8065 
Rds(on):
11.7mohm@Vgs=10V
9.4mohm@Vgs=4.5V
Id :16A@Ta=25 degC

Choke: 0.36uH (Size:10*10*4)
Rdc=1.1mohm +-5%
Heat Rating Current=30A 
Saturation Current=50A

C=3*330uF (9mohm)=990uF
Vripple=Iripple*ESR(min)=9.89A*3mohm=29.67mV

Vboot=Vvref*Rref2/(Rref1+Rref2+Rboot)

Rt=Rrefadj // (Rboot+Rref2)

Vmin= Vvref*[Rref2/(Rref2+Rboot)]*[Rt/(Rref1+Rt)]

Vmax=Vvref*Rref2/[(Rref1//Rrefadj)+Rboot+Rref2]

Vout=Vmin+N*Vstep

Vstep=(Vmax-Vmin)/Nmax

PWM VID and Output voltage control
1.Boot mode
2.Standby mode  (don't support)
3.Normal mode

5.OpenVReg Configurations:(PSI pin)

Operation phase NumberPSI Voltage setting

1 phase with DEM 0V to 0.8V

1 phase with CCM 1.2V to 1.8V

Active phase with CCM 2.4V to 5.5V

+VGA_CORE
EDP-Continuous  29.62A
EDP-Peak  40.97A
OCP min A

Rton

Css

Rref2

Rboot

Rref1

Rrefadj

C

GB2-64 packageUnder GPU Core

Near GPU Core

Pull high on HW side

2. Soft-Start:(SS pin)
 SS time (Internal) is 0.7ms (PC18
un-pop)
SS time(External): (PC18 pop)

 Tss=(Css*Vrefin)/Iss+2.3ms
 =0.01U*0.9V/5uA+2.3ms=4.1ms

Remark:
1. Switching frequency setting:(Ton pin)

 Fsw=(Vin-0.5)/(2*Vin*Rton*3.2p)
 =448Khz

Config APWM-VID Spec

Vmax

Vmin

Config B

Rrefadj

N of Voltage level

Voltage step

Vboot

C

Rref2=PR20+PR21

Rboot

Rref1

PR812

PR809

0.6V

1.2V1.2V

0.6V

0.9V0.875V

96

6.25mV6.25mV

20K39K

96

20K39K

30K

2K1.5K

01.5K

18K

2.7nf1.5nf

3.PWM-VID Spec and component Values

PR805

PR803

PR806

PC829

PSI Pull high on HW side

Rocset
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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

14

7

11

10

17

9

15

16

12

Z_BDW

2015.04.22 SIV

SIV

SIV

P40

For cost down Change 0 ohmn to short pad

Layout space for RF solution Change PQ302 to AON7506 3X3  for RF solution

Change +1.0VS_VCCOPCP solution
P45

Use NB681 IC for 1.0VS_VCCOPCP

2015.04.22

2015.04.22

Down size Change PC314 from 2.2u_0805 to 2.2u_0603

CPU transient
Change PRI7 to 1k and PCI8 to 2200p and PRI14 to 68.1k and
PCI11 to 3300p and PRI20 to 470 ohmn and PCI18 to 820p
and PCI26 to 0.22u and PCI24 to 3300p

Combin VCIN1 function to charger IC
UM mount PR217 PR223 PR221 PQ203

EMI reguest Reserve PC1435 PC1436 PC1437

RTC circuit Reserve PR107

RF rguest VR_PWRGD reserve PCI36 onP45

P46

P48

P38

P39

P40 2015.04.27

2015.04.27

2015.04.27

2015.04.27

2015.04.27

2015.04.27

SIT

SIT

SIT

SIT

SIT

SIT

change highside mos for cost Change PQ305 PQ306 PQ501 to AON7508 for main sourceP40 P42 2015.04.27 SIT

P46EMI reguest Add PCI36 for VR_PWRGD 2015.05.29 SIT

Change RTC Voltage P38
Change  PR105 form 1k to 1.5k 2015.06.03 SIT

Change CPU C and R P46
Change  PRI30 to 86.6K PCI19 to 82P PRI42 to 59K PCI21 to 8200P

2015.07.14 SVT
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Version change list (P.I.R. List) Page 1 of 1
 for HW

Reason for change PG# Modify List Date PhaseItem

LA-C311P

36 Remove RV18,RV23,RV271

2

Analog G-enseor bypass to EC

3

Reserve OC pin of U9,U10,U12 Add R181,R213,R185 and reserve35

SIV=>SIT2015/03/18

2015/03/18

2015/03/18

4

Audio codec power plant correction 30 Add RA9(0ohm 0603) to +1.8V power plan for +IOVDD_CODEC option

5

For solve hang up logo issue
9

1.Change RC86 from short pad to 0 ohm and add RC115(0ohm) to 3VALW   for +3V_1.8V_HDA option.
2.Add RC116(0ohm) to HDA_SDOUT 2015/03/18

SIV=>SIT
SIV=>SIT

SIV=>SIT

6

Add clip pad and capacitor for  RF request Add CLIP1~CLIP11,C1212,C1213,C1217,C1218

7

Delete capacitor for RF requestment
1.Remove CD10,CD12,CD14,CD17,CD5,CD6,CD7,CD212.Add CD21,CD31,CD32(10U 0402) leave them empty.3.Change  CD13,CD15,CD16,CD18,CD19,CD20 of pakage  from 0603 to 0402.

33

18

8

For 2+3E power 17 2015/04/20

SIV=>SIT

SIV=>SIT

SIV=>SIT

2015/04/16

2015/04/16

14

9

Crystal vendor  recommend load capacitance
1. CV36, CV37 modify to 12pF2. CC4,    CC5 modify  to 15pF 2015/04/20

20
10
10

For ESD requestment Add CA46,CA47,CA48,CA49 and reserve

SIV=>SIT

10
36

2015/05/12 SIV=>SIT

Modify +1.0VS_VCCOPCP power

YC2(32.678kMZ 12.5PF) change to 32.678kMZ 9PF and  CC4,CC5 change to 8.2PF

10 20Crystal vendor  recommend load capacitance CV36, CV37 modify to 15pF 2015/07/13 SIT=>SVT

11 For RF requestment
14
14
 9

1.Remove RC86,CC52,CC532.LC1 change pakage form 0603 to04023.+3V_1.8V_HDA net change to +3VALW

12 for MFG requestment remove co-lay Remove R196,R222,L13,L15,R227,R229,L17,L18,LH8,LH9,LH10,LH1129
35

2015/07/13

2015/07/13

SIT=>SVT

SIT=>SVT
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