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+CPU_CORE

STATE
SIGNAL

Full ON

S1(Power On Suspend)

S3 (Suspend to RAM)

S4 (Suspend to Disk)

S5 (Soft OFF)

SLP_S1# SLP_S3# SLP_S4# SLP_S5# +VALW +V +VS Clock
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ON OFF
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+VGA_CORE Core voltage for GPU

BATT+ Battery  power supply (12.6V) N/A N/A N/A

EC SM Bus1 address
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PCH SM Bus address
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Smart Battery 0001 011X

ChannelA DIMM0 1001 000x JDIMM1
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Unpop @

CONN@Connector

USB Port(Right 2.0)
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Board ID / SKU ID Table for AD channel
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100K +/- 5%Ra/Rc/Re
Board ID Rb / Rd / Rf V min
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1

2

3

0

8.2K +/- 5%

0 V

0.216 V 0.250 V 0.289 V

0.436 V

0.712 V

0.503 V

0.819 V

0.538 V

0.875 V

AD_BID V typAD_BID VAD_BID max

18K +/- 5%

33K +/- 5%

56K +/- 5%

100K +/- 5%

200K +/- 5%

3.300 V

0 V 0 V

4

5

6

7 NC

1.036 V

1.453 V 1.650 V 1.759 V

1.935 V

2.500 V

2.200 V

3.300 V

2.341 V

1.185 V 1.264 V

932@EC 932

VRAM Selection X76@

USB Port(Left 3.0)

USB Port(Right 2.0)

USB Port(Left 3.0)

Mars component MARS@
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+0.675VS +0.675VSP to +0.675VS switched power rail for DDR terminator
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+1.5VS
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+3VS

+5VALW

+3VALW +3VALW always on power rail

+VSB +VSBP to +VSB always on power rail for sequence control ON ON*

ONON
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OFF

+1.5V to +1.5VS switched power rail

+0.95VSDGPU +0.95VSDGPUP to +0.95VSDGPU switched power rail for CPU
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OFF

ON

ON
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ON ON*

OFF

OFF

ON ON*

ON OFF OFF

+3VLP B+ to +3VLP power rail for suspend power ON ON

+1.35VP to +1.35V power rail for DDRIIIL ON ON OFF+1.35V

+1.05VSDGPU +1.0VSDGPU switched power rail for GPU

ON OFF OFF

ON OFF OFF

+1.5VSDGPU +1.5VSDGPUP to +1.5VSDGPU switched power rail for GPU ON OFF OFF

ON

+3VALW to +3VS power rail 

+5VALWP to +5VALW power rail 

+5VS +5VALW to +5VS switched power rail OFFON OFF

TPM Module TPM@

XDP@XDP (Debug Port)

G-Sensor GSEN@

WO/Charger NCHR@

BL@KB Backlight

AMIC@Analog MIC

Digital MIC DMIC@

128@VRAM x 8pcs

W/Charger CHR@

Debug Only DEG@

Mini Card (WLAN+BT)

Camera
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H_CPUPWRGD H_CPUPWRGD_XDP
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SYS_PWROK_XDP

CFG4
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CFG5

CFG6
CFG7
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CFG17

CFG8
CFG9

CFG10
CFG11

CFG18
CFG19

CFG12
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CFG14
CFG15

CFG16

SYS_PWROK_XDP
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XDP_TCK

XDP_PRDY#

XDP_PRDY#_R
XDP_PREQ#_R
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EDP_DISP_UTIL 24

CPU_DP2_N025
CPU_DP2_P025
CPU_DP2_N125
CPU_DP2_P125
CPU_DP2_N225
CPU_DP2_P225
CPU_DP2_N325
CPU_DP2_P325

EDP_TXP0 24
EDP_TXN0 24

EDP_TXP1 24
EDP_TXN1 24

EDP_AUXP 24
EDP_AUXN 24

H_PECI33

DDR_PG_CTRL15

H_PROCHOT#33,38,39

XDP_DBRESET# 31,8

PLT_RST# 33,34,8

CFG014
CFG114

CFG214
CFG314

CFG17 14

CFG514

CFG614
CFG714

PCH_SMBCLK30,7
PCH_SMBDATA30,7

CLK_CPU_ITP# 7PBTN_OUT#_R8
CLK_CPU_ITP 7

SYS_PWROK8
CPU_PWR_DEBUG11

CFG16 14

CFG8 14
CFG9 14

CFG10 14
CFG11 14

CFG18 14
CFG19 14

CFG12 14
CFG13 14

CFG14 14
CFG15 14

DIMM_DRAMRST# 15,16

CFG414

CPU_DP1_N026
CPU_DP1_P026
CPU_DP1_N126
CPU_DP1_P126

+1.05VS_VTT

+3VS

+1.05VS_VTT

+VCCIOA_OUT

+3VALW_PCH

+1.05VS_VTT +1.05VS_VTT

+1.35V
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GFX PCIE LANE REVERSAL
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NC#F37
F37 NC#G38
G38

NC#E37
E37 NC#F35
F35

PCIE_RX1N
W36 PCIE_RX1P
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External VGA Thermal Sensor

R03 modify BOM

Differential for testing

and DNI component 

for normal operation. 

Crystals must have a max ESR of 80 ohm

Bits[5:1]

xx000

xx001

xx010

xx011

xx100

xx101

xx110

xx111

00xxx

01xxx

10xxx

11xxx

PD(1%) CapPU(1%)

680nF

82nF

10nF

NC

NC 4.75k

8.45k 2.00k

4.53k 2.00k

6.98k 4.99k

4.53k 4.99k

3.24k 5.62k

3.40k 10.0k

4.75k NC

Mars MLPS configuration

PS0_[1]=1 : same as GPIO_11

PS0_[2]=0 : same as GPIO_12

PS0_[3]=0 : same as GPIO_13

PS0_[4]=1 : Reserved for internal use only. Must be 1

PS0_[5]=1 : AUD_PORT_CONN_PINSTRAP[0]

Since the frame buffer size is 512 MB

the aperture size is set to 256 MB.

100 -  512Kbit  M25P05A          (ST)

101 -  1Mbit     M25P10A         (ST)

101 -  2Mbit     M25P20          (ST)

101 -  4Mbit     M25P40          (ST)

101 -  8Mbit     M25P80          (ST)

100 -  512Kbit  Pm25LV512      (Chingis)

101 -  1Mbit     Pm25LV010     (Chingis)

PS_1[1] = 0 : PCIeR GEN3 is not supported.

PS_1[2] = 0 : Reserved for internal use only

PS_1[3] = 0 : Reserved for internal use only

PS_1[4] = 1 : TX_PWRS_ENB: Full Tx output swing.

PS_1[5] = 1 : TX_DEEMPH_EN: Tx deemphasis enabled.

PS_2[1] = 0 : Reserved.

PS_2[2] = 0 : Reserved.

PS_2[3] = 0 : BIOS_ROM_EN :Disable the external BIOS ROM device.

PS_2[4] = 0 : VGA_DIS : 0=VGA controller capacity enabled.

PS_2[5] = 1 : Reserved.

PS_3[1] = x : 

PS_3[2] = x :       VRAM ID

PS_3[3] = x : 

PS_3[4] = 1 : AUD_PORT_CONN_PINSTRAP[1]

PS_3[5] = 1 : AUD_PORT_CONN_PINSTRAP[2]

=======   VRAM ID for Mars  ======= 

  001    Micron MT41K256M16HA-107G:E

130mA

75mA

100mA

SM010030010 200ma

120ohm@100mhz DCR 0.2

70mA

117mA

10mil

10mil

AUD[1:0]: 

00 - No audio function

13mA 10mil

VREFG:Use a voltage divider to set 

VREFG = 1.80 V / 3 (or 0.60-V nominal). 

20mil

Place VREFG divider and cap close to ASIC

Pull high @ VGA side
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SM070001310 400ma 90ohm@100mhz DCR 0.3
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For ESD request

USB3.0 Conn.

For USB2.0 ESD request

W=60mils

SF000002Y00
220U 6.3V OSCON
ESR 17mohm@100Khz

W=100mils

1

0

1

S0 charging with CDP(Charging Downstream Port) or 

SDP only

S0 charging with SDP(Standard Downstream Port) only

X

1

DCP(Dedicated Charging Port) 

autodetect with mouse/keyboard wakeup
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USB/B
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Follow KB930 checking List

20mil

KB932&9012 Co-Layout Item KB932 use 256KB ROM
KB9012 Embedded  128KB ROM

ESD request

Board ID

Ra

Rb

Analog Board ID definition,

Please see page 3.

KB930&9012 Co-Layout Item

Pin 111 is a power source for HW operation of KB9012. 
So, power plan will be different between KB930 and KB9012.

Pin74(KB930),Pin118(KB9012) are with different PECI pin location, 
so HW must co-layout for it. 
Please make sure which EC pin will be connected to PECI circuit.

Pin104 This co-layouted circuit is for power fail function of
 KB930 and KB9012.At KB930, PCH_PWROK will be connected to pin 104. 
At KB9012,PCH_PWROK will be connected to pin 32, 
and VCOUT0_PH will be connected to pin 104.

Latest design guide suggest change to
74LVC1G06.

D28 design for Debug board flash SPI ROM

(can be short after MP)

PU at LAN side

PU will disable PH function

SM010030010 200ma 120ohm@100mhz DCR 0.2

SM010030010 200ma 120ohm@100mhz DCR 0.2
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3VALW/5VALW

Typ: 175mA

Typ: 225mA

  +3.3VALWP Ipeak=6.16A ; Imax=4.31A
Delta I=1.578=>1/2Delta I=0.789A (F=375K Hz)
Rds(on)=16.5m ohm(max) ; Rds(on)=13.5m ohm(typical)
Ilimit_min=(107K*10uA)/(10*16.5m*1.2)=6.6049A
Ilimit_max=(107K*10uA)/(10*13.5m)=7.0712A
Iocp=Ilimit-1/2Delta I=7.3939~7.8602A

  +5VALWP Ipeak=7A ; Imax=4.9A
Delta I=2.516=>1/2Delta I=1.2583A (F=321K Hz)
Rds(on)=16.5m ohm(max) ; Rds(on)=13.5m ohm(typical)
Ilimit_min=(118K*10uA)/(10*16.5m*1.2)=7.284A
Ilimit_max=(118K*10uA)/(10*13.5m)=7.7982A
Iocp=Ilimit+1/2Delta I=8.5423~9.0565 A

5V=321KHz  3V=375KHz   (Vin=12  ~ 25v)
(By Rton= 68K ohm)

FB=1.98V(Min)

   2.006V(Typ)

   2.03V(Max)

FB=1.98V(Min)

   2.006V(Typ)

   2.03V(Max)

Rds(on):13.5mΩ~16.5mΩ
Rds(on):13.5mΩ~16.5mΩ

ENLDO (V) ENM (V)
ENTRIP1
  (V)

ENTRIP2
  (V) LDO5 LDO3 +5VALW +3VALW

Low Low

Low
">1.6V"
=>High

">1.6V"
=>High

">2.3V"
=>High

">2.3V"
=>High

">1.6V"
=>High

">2.3V"
=>High

">1.6V"
=>High

">2.3V"
=>High
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=>High

X X

XX

Off

Off

On

On

Off

Off

On

On

Off Off Off Off

On On Off Off

OffOff

On On

On On Off On

OnOn On On

OnOnOn Off

7X7X3
Isat:6.6A
DCR: 40mΩ(Max)

7X7X3
Isat:6.6A
DCR: 40mΩ(Max)

TDC:4.9A Fsw:321KHz
H-MOS PD:0.4173W ∆T:13.4℃℃℃℃
L-MOS PD:0.3442W ∆T:10℃℃℃℃
Choke PD:1.9613W ∆T:30℃℃℃℃
OVP margin for Vos:9%

TDC:4.31A Fsw:375KHz
H-MOS PD:0.3736W ∆T:12℃℃℃℃
L-MOS PD:0.2713W ∆T:7.9℃℃℃℃
Choke PD:1.5158W ∆T:24℃℃℃℃
OVP margin for Vos:8%

For EC use +3VALW,
mark "@" if use +3VLP

ENLDO threshold ON: 1.2min 1.6typ  2max
               OFF: 0.9min 0.95typ 1max

ENTRIPx adjustment range: 0.5V~3V, 
floating or over 4.5V will shutdown channel.
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Rds=4.2mΩ(Typ)
    5.0mΩ(Max)

Note:Use VCCSA_SEL to switch High & Low Level for VID[1]

FB=0.75V
To GND = 1.5V
To VDD = 1.8V

Note: S3 - sleep ; S5 - power off 
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(Discharge)
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靠靠Output Cap PAD

+1.35VP 
Ipeak = max{ 0.7*Ibudget, 1st +2nd max loading}
Ipeak = max{  12.34*0.7 ,     4.2+8.14      }
Ipeak=12.34A ; 1.2Ipeak=14.808A ;Imax=8.638A
1/2Delta I=0.7353A (F=300K Hz) 
PR504=(1.2Ipeak-1/2Delta I) *Rds(on)(max)*1.2/9uA=8.45Kohm
choose PR504=8.45Kohm (for safety >1.2Ipeak)
Rds(on)=5.0m ohm(max) ; Rds(on)=4.2m ohm(typical)
Ilimit_min=(8.366K*9uA)/(5.0m*1.2)=15.058A
Ilimit_max=(8.535K*11uA)/(4.2m*1.2)=22.352A
Iocp=Ilimit+1/2Delta I=15.79A~23.09A
Iocp(min)>1.2Ipeak

2012/9/6

OVP=110%  115%  120%

6.6x7.3x3.8 TAI-TECH 

FB=0.799V

DCR:8.5mΩ

+0.95VSDGPUP 
Ipeak=4.28A ; 1.2Ipeak=5.136A ;Imax=2.996A
F=131904/(PR534^0.9492)=1000KHz, PR534=169KΩ
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Rds=13.5mΩ(Typ)
    16.5mΩ(Max)

FB=0.704V

VFB= 0.704V

Vo=VFB*(1+11.5K/10K)= 1.5V

Freq=290KHz(typ)

Cesr= 15m ohm

Ipeak= 4.7A  Imax= 3.29A Iocp=5.64A

Iocp= 5.72A~6.43A

V5WE2 M/B LA-9531P Schematic

+1.5VSP/+1.5VSDGPUP

Note:Iload(max)=3A

FB=0.8V

Resistance(KΩ) Frequency(KHz)
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voltage from HW
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