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DDR3-1600(1.5V)
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FDI *8
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2.7GT/s

Intel
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UP TO 16G

Array Digital MIC

PCI-E X16

Function BOARD
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RealTek
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CRT Connector
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Int.KBD
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Touch Pad
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       Intel 
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CONN

GDDR5*8

nVIDIA N13P-GT/GL1

VRAM 64*32

Audio Jacks
Stereo 
HeadPhone Output
Microphone Input

optimus 2012

optimus 2012

(port0,1 Support SATA3)

Card Reader
      JBM389C
SD/MMC/MS/XD

SATA3.0 HDD (SSD)

LAN(Gbe)

RJ45 CONN

EMC1403/2103

WLAN/WiMAX

Thermal Sensor

WLAN/WiMAX
PCI-E(WLAN)
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PCI Express
Mini card Slot 2

SATA(SSD)

SSD

100MHz 
5GT/s

Gen 1/2/3

HDMI1.4a

Processor

PCH
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Audio Board
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Audio Board

Audio Board

Audio Board

4*USB3.0

WLAN/WiMAX
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with USB charger
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X

V

+3VALW+3VALW

+3VALW

+3VALW

+3VALW

+3VALW

+3VS

XX

V

V

X

XX

PCH

 Thermal

Sensor

X

X

X

SML0CLK

SML0DATA
PCH

SMB_EC_CK2

SOURCE

KB9012

VGA BATT KE9012 SODIMM

SMBUS Control Table

SMBCLK

SMBDATA
PCH

WLAN

WWAN

SMB_EC_DA2

SMB_EC_CK1

SMB_EC_DA1
X V

V

X

X

X

X

X

X

X

X

X

X

X

X

X

KB9012

SML1CLK

SML1DATA
PCH XX X

X

CHG@

X

V

HDMI@

EVT
DVT
PVT
MP

USB 3.0USB 2.0 Port
4 External
USB Port

USB Port (Right Side)

Camera

Blue Tooth

0
1
2
3
4
5
6
7
8
9
10
11
12
13

EHCI1

EHCI2

USB Port Table

Board ID / SKU ID Table for AD channelBOARD ID Table

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

Vcc 3.3V +/- 5%
10K +/- 5%Ra/Rc/Re

Board ID Rb / Rd / Rf V min
0
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

 Board ID
0
1
2
3
4
5
6
7

PCB Revision

0.1

Voltage Rails

BTO ItemBOM Structure

ON

ON

ON

ON

ON

ON

ON ON

ON

ON

ON

OFF

OFF

OFF

OFF

OFF

OFF

OFF

OFF

LOW

LOW LOW LOW LOW

LOWLOWLOW

LOW

LOW

LOW

HIGH HIGH HIGH HIGH

HIGHHIGHHIGH

HIGH

HIGH

HIGH

OPTI@

+3VS

TV@

Mini Card(WLAN)

+3VS

+3VS

+3VS

BOM Structure Table

O

X

S3

+3VS

X

X

+3VALW

+5VS

O

+CPU_CORE

OO

X

X X

+VCCSApower
plane

O

O

O

O

X

S5 S4/ Battery only

X X X

+B

State

+1.5VS

+1.5V

V

S5 S4/AC & Battery
don't exist

S5 S4/AC

+5VALW

S0

O

+3VS

O

+GFX_CORE

+1.8VS

+1.5VS_VGA

+1.05VS

+VGA_CORE

USB Port (Right Side)

LAN

6

4
5

3
2
1

7
8

Thermal Sensor EMC1403-2 1001_101xb

EC SM Bus1 address

Device

DDR DIMM0 1001 000Xb

DDR DIMM2 1001 010Xb

PCH SM Bus address

Device Address

Address

Address

EC SM Bus2 address

Device

Smart Battery 0001 011X b

PCIE PORT LIST

USB Port (Left Side)
USB Port (Left Side)

Mini Card(TV)

WLAN

Card Reader
TV

OPTIMUS part

HDMI part 

TV module part

USB charger part

NOCHG@ No USB charger part

CMOS@
BT@

AR8161 LAN part

Blue Tooth part

CMOS Camera part

Port Device

+0.75VS

+1.05VS_VGA

+V1.5S_VCCP

+3.3VS_VGA

XHCI

1
2
3
4

Project
QIWY3

DVT
EVT

MP
PVT

AR8151 LAN part

8161@
8151@

QIWY3

QIWY3

QIWY3

QIWY4

QIWY4

QIWY4

QIWY4

ME@
Unpop

ME part

@

1403@ EMC1403 thermal part

2103@ EMC2103 thermal part

X76@
S1G@
S2G@
H1G@

X76 Level part for VRAM

X76 P/N for Samsun VRAM 1G

X76 P/N for Samsun VRAM 2G

X76 P/N for Hynix VRAM 1G

KBL@ K/B Light part

H2G@ X76 P/N for Hynix VRAM 2G

GL@ N13P-GL part

GT@
GE@
GTGE@

N13P-GT part

N13E-GE part

N13P-GT&N13E-GE common part

GC6@ NV CG6 support part

NOGC6@ NV no CG6 support part

61@
51@

X76 P/N for AR8161

X76 P/N for AR8151

8161S@
8151S@
SURGE@

AR8161 LAN surge part

AR8151 LAN surge part

AR8151&8161 LAN surge part

ZZZ1

DA80000Q800

ZZZ1

DA80000Q800
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+1.5VS_VGA

1. all power rail ramp up time should be larger than 40us

2. Optimus system VDD33 avoids drop down earlier than NVDD and FBVDDQ

+3VS_VGA

+1.05VS_VGA

+VGA_CORE

GPIO0

GPIO1

GPIO2

GPIO3

GPIO4

GPIO5

GPIO6

GPIO7

GPIO8

GPIO9

GPIO10

GPIO11

GPIO12

GPIO13

GPIO14

OUT

OUT

OUT

OUT

OUT

OUT

I/O

OUT

OUT

IN

OUT

OUT

GPU VID1

GPU VID2

-

GPIO I/O ACTIVE Function Description

-

-

IN

OUT

IN

IN

IN

GPIO15

GPIO16

GPIO17

GPIO18

GPIO19

VGA and GDDR5 Voltage Rails     (N13Px GPIO)

N/A

(10K pull High)

N/A

N/A

Thermal Catastrophic Over Temperature

GC6 event

Memory VREF Control

AC Power Detect Input

N/A

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)

N13X
128bit
1GB
GDDR5

(W) (W) (MHz)

TBD TBDTBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD TBD

tFBVDDQ >0

tNVVDD >0

tPEX_VDD >0

+3VS_VGA

+3VS_VGA

+3VS_VGA

+3VS_VGA

+3VS_VGA

FB[1]

3GIO_PAD_CFG_ADR[0]

USER[2] USER[1] USER[0]USER[3]

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

PCI_DEVID[3] PCI_DEVID[2] PCI_DEVID[1] PCI_DEVID[0]

STRAP3

STRAP4

+3VS_VGA

+3VS_VGA

SOR3_EXPOSED

RESERVED PCIE_SPEED_
CHANGE_GEN3

PCIE_MAX_SPEED DP_PLL_VDD33V

SOR2_EXPOSED SOR1_EXPOSED

Power Rail

+3VS_VGAROM_SCLK

SOR0_EXPOSED

Logical
Strapping Bit3

Logical
Strapping Bit2

SLOT_CLK_CFG

Logical
Strapping Bit0

SUB_VENDOR 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[4]

ROM_SO FB[0]

Logical
Strapping Bit1

Physical 
Strapping pin

N13P-GT
(28nm) 0x0FDB

Device ID

N13E-GE
(28nm) 0x0FDB

Hot plug detect for IFP link C

GPU VID3OUT

OUT GPU VID4-

GPU VID0-OUT

1.all GPU power rails should be turned off within 10ms

Tpower-off <10ms

GPU VID5-

+3VS_VGA

Other Power rail

N/A

N/A

0x0DE9
N13P-GL1
(40nm)

(100K pull low)

N/A

N/A

N/A

ROM_SO

PU 10K

N13P-GT

PD 10K PD 15K

ROM_SCLK

PU 5K

PU 5KPU 10K

GPU

PD 35K

STRAP2

PD 35K

PU 45KPD 45K

PU 45K

PU 45K

STRAP0STRAP1STRAP4

NC

PD 5K

N13P-GL

N13E-GE PD 5K

STRAP3

PU 10K

PD 25K

PD 10K

NC

PD 45K

PD 45K

32Mx32 PD 35K

64Mx32

64Mx32

K4G20325FD-FC04

H5GQ2H24MFR-T2CHynix
2500MHz

Samsung
2500MHz

H5GQ1H24BFR-T2C

K4G10325FG-HC04

ROM_SI

Samsung
2500MHz

GPU

PD 45K

FB Memory (GDDR5)

Hynix
2500MHz

32Mx32

PD 30K

PD 25K

N13P-GT N13E-GE N13P-GL

PD 30K

PD 25K

ROM_SI ROM_SI

PD 35K

PD 45K

PD 25K

PD 30K

PD 35K

PD 45K

WWW.AliSaler.Com



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

FDI_FSYNC0

FDI_LSYNC0
FDI_LSYNC1

FDI_FSYNC1

FDI_INT

EDP_COMP

PEG_COMP

PCIE_CRX_GTX_N15

PCIE_CRX_GTX_N10

PCIE_CRX_GTX_N14

PCIE_CRX_GTX_N0

PCIE_CRX_GTX_N8

PCIE_CRX_GTX_N6
PCIE_CRX_GTX_N7

PCIE_CRX_GTX_N4
PCIE_CRX_GTX_N3

PCIE_CRX_GTX_N9

PCIE_CRX_GTX_N12
PCIE_CRX_GTX_N13

PCIE_CRX_GTX_N5

PCIE_CRX_GTX_N2
PCIE_CRX_GTX_N1

PCIE_CRX_GTX_N11

PCIE_CRX_GTX_P15
PCIE_CRX_GTX_P14

PCIE_CRX_GTX_P8

PCIE_CRX_GTX_P4

PCIE_CRX_GTX_P0

PCIE_CRX_GTX_P10

PCIE_CRX_GTX_P7

PCIE_CRX_GTX_P9

PCIE_CRX_GTX_P13

PCIE_CRX_GTX_P6

PCIE_CRX_GTX_P3

PCIE_CRX_GTX_P12

PCIE_CRX_GTX_P5

PCIE_CRX_GTX_P11

PCIE_CRX_GTX_P1
PCIE_CRX_GTX_P2

PCIE_CTX_GRX_C_P0

PCIE_CTX_GRX_C_P10

PCIE_CTX_GRX_C_P15
PCIE_CTX_GRX_C_P14

PCIE_CTX_GRX_C_P8

PCIE_CTX_GRX_C_P6

PCIE_CTX_GRX_C_P4

PCIE_CTX_GRX_C_P13

PCIE_CTX_GRX_C_P7

PCIE_CTX_GRX_C_P1

PCIE_CTX_GRX_C_P9

PCIE_CTX_GRX_C_P12

PCIE_CTX_GRX_C_P3

PCIE_CTX_GRX_C_P5

PCIE_CTX_GRX_C_P2

PCIE_CTX_GRX_C_P11

PCIE_CTX_GRX_C_N14
PCIE_CTX_GRX_C_N15

PCIE_CTX_GRX_C_N0

PCIE_CTX_GRX_C_N10

PCIE_CTX_GRX_C_N6

PCIE_CTX_GRX_C_N8

PCIE_CTX_GRX_C_N13

PCIE_CTX_GRX_C_N4

PCIE_CTX_GRX_C_N9

PCIE_CTX_GRX_C_N5

PCIE_CTX_GRX_C_N2

PCIE_CTX_GRX_C_N12

PCIE_CTX_GRX_C_N7

PCIE_CTX_GRX_C_N1

PCIE_CTX_GRX_C_N11

PCIE_CTX_GRX_C_N3

PCIE_CTX_GRX_N15

PCIE_CTX_GRX_N0

PCIE_CTX_GRX_N14

PCIE_CTX_GRX_N10

PCIE_CTX_GRX_N6

PCIE_CTX_GRX_N8

PCIE_CTX_GRX_N13

PCIE_CTX_GRX_N4

PCIE_CTX_GRX_N9

PCIE_CTX_GRX_N5

PCIE_CTX_GRX_N2

PCIE_CTX_GRX_N12

PCIE_CTX_GRX_N7

PCIE_CTX_GRX_N1

PCIE_CTX_GRX_N11

PCIE_CTX_GRX_N3

PCIE_CTX_GRX_P7

PCIE_CTX_GRX_P0

PCIE_CTX_GRX_P10

PCIE_CTX_GRX_P15
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PEG_ICOMPI and RCOMPO signals should be
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

Compal Electronics, Inc.

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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PU/PD for JTAG signals

DDR3 Compensation Signals

Compal Electronics, Inc.

Buffered reset to CPU

Place R10,R11 close to U4

Reserve 43 Ohm resistor closs to EC(250~750mils)

3V

1.05V

H : Sandy Bridge 
PROC_SEL

L : IVY Bridge

9/23 ESD Request
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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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QC=94A

Place the PU resistor close to CPU

VCC_SENCE 100ohm +-1% pull-up to VCC near processor

VSS_SENCE 100ohm +-1% pull-down to GND near processor

8.5A

Place the PU resistor close to CPU
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6/9 change 330U to 22U X2

Place the PU/PD resistor close to CPU within 2 inch
(Reserve power side)

All VREF traces should keep 20/20 mils(wide/spacing)

46A

5A

6A

6/3 modify for VCCSA 4-Level voltage

VCCIO_SEL Voltage

1

0

1.05V

1.0V

6/3 Add VCCIO_SEL for processor select

6/8 Add M3 Circuit (Processor Generated SO-DIMM VREF_DQ)

6/28 Follow module design

11/07 Change type to 0603

11/07 Change type to 0603
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This signal has a weak internal pull up
On-Die PLL Voltage Regulator

L�On-Die PLL Voltage Regulator disable

GPIO28

H�On-Die voltage regulator enable

* PCH_GPIO27 (Have internal Pull-High)
High: VCCVRM VR Enable
Low: VCCVRM VR Disable 

INIT3_3V

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

Intel schematic reviwe recommand.

MB ID

H : Sandy Bridge 
PROC_SEL

L : INV Bridge

CLOSE TO THE BRANCHING POINT
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63mA
1700mA

3711mA

10mA

190mA

VCCVRM = 160mA detal waiting for newest spec

70mA

1mA

40mA

VCCVRM==>1.5V FOR MOBILE
VCCVRM==>1.8V FOR DESKTOP

Intel recommand
stuff R265 and unstuff R266

This pin can be left as no connect in
On-Die VR enabled mode  (default).

0.1uH inductor, 200mA
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Current (A)
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3.3VccSPI 0.01

3.3VccDSW 0.001

1.8 0.002VccDFTERM

3.3VccRTC 6 uA
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3.3 / 1.5VccSusHDA
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0.01

VccVRM 1.8 / 1.5 0.167

1.05VccCLKDMI

VccALVDS 3.3

1.8VccTX_LVDS 0.04

0.001

0.07

PCH Power Rail Table 
Refer to CPU EDS R1.5

VccSSC 1.05 0.095

VccDIFFCLKN 1.05 0.055

11/07 Change type to 0603

11/07 Change type to 0603
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Differential signal

Internal Thermal Sensor

Vendor recommand reserve PU/PD resistor

Under GPU Near GPU

30 ohms @100MHz (ESR=0.05)

For N13P-GT/N13E-GE

9/20 For Crystal EA request

12/23 Reserve for GTGE leakage issue

12/23 Change to +VDD33MISC for GTGE shutdown issue
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Mini-Express Card for WLAN/WiMAX(Half)
Mini-Express Card for SSD(Full)

Mini-Express Card(SSD) 

Mini-Express Card(WLAN/WiMAX) 

Reserve for SW mini-pcie debug card.
Series resistors closed to KBC side.

For EC to detect 
debug card insert.

For SSD use:

SSD Active:4.5W(1.5A)
9/18 Increase for Intel AOAC function

9/18 JP1 Pin2,24,52  contact to +3VS_WLAN for AOAC function 

11/07 Change type to 0603

11/08 Reserve
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Place Close to Chip

Layout Notice : Place as close
chip as possible.

Near
Pin13

Near
Pin19

Near
Pin31

Near
Pin6

Near
Pin9 Near

Pin22
Near
Pin37

Near
Pin24

Close to
Pin40

Note: Place Close to LAN chip
L39 DCR< 0.15 ohm
    Rate current  > 1A

Place Close to PIN1

Close together

Place Close to PIN1

AR8151

LX Voltage
<Pin 40>
+1.7V
 <VDDCT>

AR8161
+1.1V 
<DVDDL,AVDDL>

Configure

R1356,C955

R1357,R1372,L76

Place close to Pin16

For AR8151: Stuff R1368 for +AVDD3.3
For AR8161: Stuff R1367,C949 for +AVDDH

Place Close to LAN chip

Note  : C938, C940, C942, 944, reserved for EMI.

Place close to Pin34

For AR8151: Stuff C966,R1366
For AR8161: NC

Vendor recommand reseve the 
PU resistor close LAN chip

H --> Overclocking mode
L --> Not overclocking mode 

Place Close to C968

For AR8151: Stuff 49.9K and 0.1u
For AR8161: NC

Vendor recommand reseve the 
PU resistor close LAN chip

9/20 For Crystal EA request

11/07 Change type to 0603

11/07 Change type to 0603

11/08 Increase for LAN S5 power saving
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6/23 update

11/25 Change  T1,T2 P/N to SP050007K00

R02

Place Close to T77

Reserve D67,D68 for EMI go rural solution

R02

Place Close to T76

Place Close to T76,T77

Reserve for EMI go rural solution

11/20 For LAN SURGE CO-LAY

11/20 Atheros request
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SMSC thermal sensor
placed near by VRAM

internal pull up 1.2K to 1.5V
R for initial thermal 
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FAN_PWM & TACH
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Close U20

11/07 Change type to 0603
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  0         0            0.9V
  0         1            0.8V
  1         0            0.725V
  1         1            0.675V

+VCC_SAP
TDC 4.2A
Peak Current  6A
OCP current 7.2A

The 1k PD on the VCCSA VIDs are empty.
These should be stuffed to ensure that
VCCSA VID is 00 prior to VCCIO stability.
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