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GPIO15 : TLS Confidentiality for iAMT
 (  ) H：：：：Intel ME TLS with confiden?ality
 (*) L：：：：Intel ME TLS with no confiden?ality
(Have internal PD)

PCH_GPIO86：：：：Boot BIOS Loca?on
 (  ) H：：：：LPC BUS
 (*) L：：：：SPI BUS

SDIO_D0 / GPIO66 : Top-Block Swap Override
 (  ) H：：：：ENABLED
 (*) L：：：：DISABLED(Have internal PD)
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Memory Partition A - Upper 32 bits [64..32]

PLACE 0.1uF CAPS CLOSEST
TO THE MEMORY DEVICES

PLACE LARGER CAPACITORS
SLIGHTLY FARTHER AWAY
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Memory Partition A - Lower 32 bits [31..0]

PLACE 0.1uF CAPS CLOSEST
TO THE MEMORY DEVICES

PLACE LARGER CAPACITORS
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BDW

RTC Battery

AC Adapter     90W     65W

ADP_ID(V)     3.3     1.65

R(K ohm)     open     10

ADP_ID

Detection voltage     >2.64     1.32~1.98

A/D
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Compal Electronics, Inc.

BDW

CPU thermal protection at 93 +-3 degree C

Recovery at 56 +-3 degree C

PH201 under CPU botten side :

20120314
Change to +EC_VCCA from +3VLP

135W: 150W(Turbo_V=1.2)  active 135W(Turbo_V=1.072) recovery
 90W : 100W(Turbo_V=1.2)  active  90W(Turbo_V=0.903)  recovery
 65W :  70W(Turbo_V=1.2)   active  65W(Turbo_V=0.918)  recovery
 45W :  65W(Turbo_V=1.2)   active  45W(Turbo_V=0.829)  recovery

EC_SMDA
EC_SMCA

EC_SMB_DA1 34,40

EC_SMB_CK1 34,40

VCIN0_PH134

VCIN1_ADP_PROCHOT34

ADP_I34,40

ADP_SET134

VCOUT1_PROCHOT#34,40

VCIN1_BATT_TEMP 34,40

BATT+

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
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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

BDW

Reserve for USB Charger

3
V

_
S

N

ENLDO_3V5V

3V5V_EN

BST_3V

LX_3V

3V5V_EN

3V_VIN

5V_VIN

BST_5V

5V_FB

5V_EN

5
V

_
S

N

5V_VCC

LX_5V

3V_FB

3V5V_EN
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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 FB Rtop to 8.2K for 1.35V

Change CS R to your estimation value

BDW
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BDW

Ultra Low Dropout 0.23V(typical) at 3A Output Current

Vout=0.8V* (1+Rup/Rdown)

Rup

Rdown

SUSP#34,37,42,44

+1.5VSP +1.5VS

+3VALW

+1.5VSP

+5VALW
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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=1.05V

VFB=0.6V

TDC 8A

BDW

Note:Iload(max)=3A
FB=0.6V

Note:Iload(max)=2.5A

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

Rdown

Rup

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

SNB_1.05V

B+_1.05V

LX_1.05V

ILMT_1.05V

ILMT_1.05V 3VLDO_1.05

BST_1.05V

1.05V_VS_PG_PWR

FB_1.05V_UMA

LX_1.05V_UMA

+1.05VSP_ON_UMA

SUSP# 34,37,42,43

1.05V_VS_PG_PWR34

+3VALW

B+

+1.05VSP3VLDO_1.05

+1.05VSP +1.05VS

+3VS

+3VS

+3VALW
+1.05VSP_UMA

+1.05VSP_UMA +1.05VS

SUSP#

1.05V_VS_PG_PWR
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Base on BDW PDDG Rev_0_73

Local sense put on HW site

L-side MOS:  MDU1511RH
Rds(on):
<2.4mohm@Vgs=10V
<3.3mohm@Vgs=4.5V
Id :100A@Vgs=10V

H-side MOS:  MDV1525URH
Rds(on):
<10.1mohm@Vgs=10V
<14.0mohm@Vgs=4.5V
Id :24A@Vgs=10V

Choke: 0.12UH   (Size:7*7*3)
Rdc=0.62mohm +-5%
Heat Rating Current=41.5A 
Saturation Current=41A

TDC  14A

15W

MAX  32A

OCP  39A

Loadline=-2.0mv/A

PR507

PR703

PR1120

PR537

PC528

PC518

499 Ohm

1.27kOhm

0.022uF

90.9kOhm

93.1kOhm

0.1uF ( 0402 )

PROG1

IMON

RC Filter

Location

OCP Setting

Droop
RC Match

Note:
PR1104=169K
=>Icc(max)=33A
    fsw=700KHz

Over temperature protection:
OTP Setting: 100C active
Pin5 (NTC) voltage <0.88V, Protect
Pin5 (NTC) voltage >0.92v, recovery

Note:
VR_HOT# Pull high on HW side

Follow intel guideline

Note:
PR1112=124K
=>Slew rate=53mV/us
    Vboot = 1.7V

Note:
VR_SVID_ALRT# Pull high on HW side

BDW

Note

Droop

OCP

RC Match

CPU_B+

VR_HOT_1#
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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

20130905
Change PC816
to SE00000M000 S CER CAP 22U 6.3V M X5R 0603 
from SE000000I10 S CER CAP 22UF 6.3V M X5R 0805 H1.25

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 Number PSI 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  33.5A
EDP-Peak  51.5A
OCP min 62A

Rton

Css

20130909
1. Change net name to GPU_PWR_EN from DGPU_PWR_EN
2.Unpop PR801 0_0402_5%
3.Add PR824 10K_0402_5% to pull high to +3VS_VGA
4.Reserve PC834  5600P_0402_50V7K   SE000009C80
20131024
1.Change PR814 pull high to +5VALWS from +5VS

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
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96
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20K39K

96
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3.PWM-VID Spec and component Values

PR805

PR803

PR806

PC829

PSI Pull high on HW side
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