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+1.35VS

tNVVDD >0

tNV-IFPAB_IOVDD >0

tNV-FBVDDQ >0

1. The ramp rate for any rail must be more than 40us.
2. +VGA_CORE <= +3VS_VGA +0.5V
3. +1.5VS_VGA <= +3VS_VGA +0.5V
4. Optimus follows power sequencing rules 
  specified in discrete GPU design guide.

+3VS_VGA

+1.05VS_VGA

+VGA_CORE

+1.8VS_VGA

GPIO0

GPIO1

GPIO2

GPIO3

GPIO4

GPIO5

GPIO6

GPIO7

GPIO8

GPIO9

GPIO10

GPIO11

GPIO12

GPIO13

GPIO14

IN

OUT

OUT

OUT

OUT

OUT

OUT

I/O

OUT

OUT

I/O

IN

OUT

OUT

Panel Back-Light brightness(PWM capable) 

Panel Power Enable

Panel Back-Light On/Off (PWM)

GPU VID0

GPU VID1

N/A

-

H

H

H

Hot plug detect for IFP link C

GPIO I/O ACTIVE Function Description

N/A

-

-

IN

OUT

IN

IN

IN

GPIO15

GPIO16

GPIO17

GPIO18

GPIO19

VGA and GDDR5 Voltage Rails     (N12Px GPIO)

N/A

N/A

(10K pull low)

N/A

N/A

N/A

Thermal Catastrophic Over Temperature

Thermal Alert

Memory VREF Control

N/A

AC Power Detect Input

N/A

Hot Plug Detect for IFPE

N/A

-

-

-

Products

GPU Mem NVCLK
/MCLK NVVDD

FBVDD
FBVDDQ PCI Express I/O and

PLLVDD
I/O and
PLLVDD

Other

(3.3V)(1.05V)(1.8V)
(1.05V)

(1.35V)(1.35V)
(GPU+Mem)

(4) (1,5) (6)

(V) (A) (W) (A) (W)

Performance Mode P0 TDP  at Tj = 102 C* (GDDR5)

(A) (W) (W)(mA) (W) (W) (W)(mA) (mA) (mA)

N12P-GT1
64bit
1GB
GDDR5

(W) (W) (MHz)

TBD TBD

Deep P12

P-State

P0

P8

GPIO6GPIO5

0.825V

GPU_VID1

0

GPU_VID0 VGA_CORE

1.075V

0.825V

1

0
N12P-GT1
(40nm) 0x0DEB

Device ID

1

0

1

X76

K4G10325FE-HC04

H5GQ1H24AFR-T2L

PU 20KPD 10K

PD 35KN12P-GT1

PD 15K

PD 15K

ROM_SO

PD 35K

ROM_SIROM_SCLK STRAP0STRAP1STRAP2GPU

Samsung
1800MHz
(defaul)

PU 45K

FB Memory (GDDR5)

PU 45KPD 10K PD 20K32Mx32

Hynix
1600MHz

PU 20K

PD 15K32Mx32

TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD

+3VS_VGA

+3VS_VGA

+3VS_VGA

+3VS_VGA

+3VS_VGA

3GIO_PAD_CFG_ADR[2] 3GIO_PAD_CFG_ADR[1] 3GIO_PAD_CFG_ADR[0]

Power Rail

+3VS_VGA

ROM_SCLK

Logical
Strapping Bit3

Logical
Strapping Bit2

SLOT_CLK_CFG

Logical
Strapping Bit0

SUB_VENDOR

USER[0]USER[1]USER[2]

PCI_DEVID[0]PCI_DEVID[1]PCI_DEVID[2]

PEX_PLL_EN_TERM

RAM_CFG[0]

STRAP0

STRAP1

STRAP2

ROM_SI RAM_CFG[1]RAM_CFG[3] RAM_CFG[2]

VGA_DEVICESMB_ALT_ADDR

PCI_DEVID[3]

USER[3]

3GIO_PAD_CFG_ADR[3]

PCI_DEVID[4]

XCLK_417ROM_SO FB_0_BAR_SIZE

Logical
Strapping Bit1

Physical 
Strapping pin
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shorted and routed
with - max length = 500 mils - typical
impedance = 43 mohms
PEG_ICOMPO signals should be routed with -
max length = 500 mils
- typical impedance = 14.5 mohms

eDP_COMPIO and ICOMPO signals
should be shorted near balls
and routed with typical
impedance <25 mohms
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PEG Static Lane Reversal - CFG2 is for the 16x

CFG2

0:Lane Reversed

1: Normal Operation; Lane #  definition matches
socket pin map definition
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10: x8, x8 - Device 1 function 1 enabled ; function 2
    disabled

PCIE Port Bifurcation Straps

CFG[6:5]

11: (Default) x16 - Device 1 functions 1 and 2 disabled

CFG7

PEG DEFER TRAINING

0: PEG Wait for BIOS for training

1: (Default) PEG Train immediately following xxRESETB
de assertion

CFG4

Display Port Presence Strap

0 : Enabled; An external Display Port device is
connected to the Embedded Display Port

1 : Disabled; No Physical Display Port
attached to Embedded Display Port

CFG Straps for Processor

01: Reserved - (Device 1 function 1 disabled ; function
    2 enabled)
00: x8,x4,x4 - Device 1 functions 1 and 2 enabled

PEG Static Lane Reversal - CFG2 is for the 16x

CFG2

0:Lane Reversed

1: Normal Operation; Lane #  definition matches
socket pin map definition
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INIT3_3V

This signal has weak internal
PU, can't pull low

Intel schematic reviwe recommand.
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CHARGER

Connect to EC A/D Pin.

3cell : GND
4cell : VDDVcell

CHGVADJ=(Vcell-4)/0.10627

4V

4.2V

CHGVADJ

4.35V

0V

1.882V

3.2935V

CC=0.25A~3A

IREF=0.254V~3.048V

IREF=1.016*Icharge

VCHLIM need over 95mV

90W Adapter
Vaclim=2.39*(2.87K/(2.87K+16.9K))=0.347V
Iinput=(1/0.015)((0.05*Vaclim)/2.39+0.05)
where Vaclim=0.347V, Iinput=3.82A

65W Adapter
Vaclim=2.39*(1.96K/(1.96K+16.9K))=0.2484V
Iinput=(1/0.02)((0.05*Vaclim)/2.39+0.05)
where Vaclim=0.2484V, Iinput=2.76A

65W:0.020 = SD00000S100
90W:0.015 = SD00000DL00
120W:0.01 = SD00000K810

PIQY0/Y1

120W Adapter
Vaclim=2.39*(1K/(1K+50K))=0.047V
Iinput=(1/0.01)((0.05*Vaclim)/2.39+0.05)
where Vaclim=0.047V, Iinput=5.1A

65W   : PR330=16.9K, PR333=1.96K
90W   : PR330=16.9K, PR333=2.87K
120W : PR330=50K, PR333=1K
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Alert# PU resister need close CPU, 
so the PU resister in HW schematic.
but DAT and CLK need close PWM-IC, 
so the PU resister in POWER schematic.

+CPU_CORE

Icc-max=53A
Rdson=3.6~4.5m ohm
DCR=1.1m ohm
HW output cap:
(1)10U_0805_4V     *10
(2)22U_0805_6.3V  *15
(3)470U_D2_2V      *4(ESR=4.5m ohm)

+VGFX_COREP

Ipeak=26A , Imax=18.2A , 1.2Ipeak=31.2A
Rdson=3.6~4.5m ohm
DCR=1.1m ohm
HW output cap:
(1)22U_0805_6.3V  *12
(2)470U_D2_2V      *2(ESR=4.5m ohm)

Parallel and tune length

change from 43P to 47P 
for shortage problem
2010-03-15

PR943
0 ohm =>98A (Vboot=0v)
590 ohm=>91A (Vboot=0v)

*Iccmax in Turbo Mode for SV (35W) is 53A

*OCP setting value=71.5A *OCP setting value=37A

For shortage changed

For shortage changed

PIQY0/Y1

Choke PN:SH00000JX00

PR956
QC:3.724K
DC:2.15K

PR959
QC:1.54K=120A
DC:887=70A

DCR=1.33~1.396m ohm

DCR=1.33~1.396m ohm

DCR=1.33~1.396m ohm

DCR=1.33~1.396m ohm

PR956
QC:19.1K
DC:19.6K
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