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THIS DOCUMENT CONTAINS CONFIDENTIAL
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D)
CPU ;
AN Therd Clocking CPU PLIV_VTT PS.OV_ALW | | o oaic
oo EMC2112 CK-505-Shrink M C P bc/ibe P1.05V P3.3V_AUX
PG 19 PG 18 IMVP-6.5
Charai Smart
PG 57 HDMI - B GFX VR P1.8V arging Batter H
HDMI Arrandale Gircuit Modué
PCIE X16
oo ek o | N11M-GE2 SV BGA
u PG 55 PG 55
PG 56 CRT
CRT (133MHZ) Channel A (Standard)
DDR 3 1067/1333 DDR3 PG28
SODIMM 0
Dual channel DDR 3 Power
DDR3 PG29 PG 65 .
PG 10,11,12 L3 Cache : 6 MB Channel B (Reverse)
| pbR 3106711333 | SODIMM 1
DMI PECI
X4, 15V |
l PCIEx1 Lane6 PG 42 Marvell
88E8040
PG 4547 |USB 0,1,4,9 USB 0,149 P ‘ H PCIEx1 Lanel 52P [ tvd
ANT USB 3 PG 12 Mini Card 1 i
High Definition Audio HDAUDIO oo
PG 37 Audi PG 57 PCIEX1 Lane3 78p =
HD Audio
udio IBEX PEAK USB 9 | Express Card
ALC269 PG 14 |
12P —
o MDC [l HD Audio
PG 20 - 24
o Modem L] USB 6 SD(SDHC) | PG 15
PG 39 3in1l (GL827S) 5
© PG48 MMC PG15
© 2P 2P 1. o] -
HP © |:| |:| PG 37 «| = o
MIC-IN | © S| &
'- R “4 —| SPI ROM[=
SPKR R | -
] PG 45| SATA ODD } }suB BD} - | 3 ]
pAD | PG 56
MICOM
@23V LPC, 33MHz SMSC MEC1300 KBD | PG54
PG 43
80 Port
A
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| SCHEMATIC ANNOTATIONS AND BOARD INFORMATION i
. . Crystal / Oscillator
Voltage Rails Active in
TYPE FREQUENCY DEVICE USAGE
Crystal 32.768KHz IBEX-PEAK Real Time Clock
vDC Primary DC system power supply (7 to 21V) Crystal 10MHz MICOM MEC1308-NU
|| P3.3V_MICOM 3.3V always power rail (for Micom) Crystal 14.318MHz CLOCK-Generator CK-505 L]
P5.0V_ALW 5.0V always power rail Crystal 25MHz LAN 88E8040-A0
P5.0V_STB 5.0V always power rail Crystal 25MHz IBEX PEAK
P5.0V_AUX 5.0V switched on power rail (off in S4-S5)
P3.3V_AUX 3.3V switched on power rail (off in S4-S5)
P1.5V_AUX 1.5V power rail for DDR (off in S4-S5)
P5.0v 5.0V switched power rail (off in S3-S5)
P3.3v 3.3V switched power rail (off in S3-S5) LCD Pan n el DEteCt (TBD)
c P18V 1.8V switched power rail (off in S3-S5) Devices Resolution PANNEL_DETECT_0 q
P15V 1.5V switched power rail (off in S3-S5)
P0.75V 0.9V power rail for DDR (off in S3-S5)
VCC_CORE Core Voltage for CPU
EGFX_CORE Core Voltage for GPU
P1.05V (VCCP) VCC for Clarksfield & IBEX Peak
PL1V_VTT VTT for CLARDSFIELD & IBEX Peak
2
I'C / SMB Address
Devices Address Hex Bus
- IBEX PEAK Master - SMBUS Master -
CPU Thermal Sensor 0111 101x 7Ah Thermal Sensor
USB PORT Assign PCl Express Assign ggg:mmg %gig gggi ﬁgﬂ N
Thermal Sensor on SODIMMO 0011 000x 30h -
PORT#  ASSIGNED TO PORT#  ASSIGNED TO Thermal Sensor on SODIMM1 0011 010x 34h -
CK-505M Shrink(Clock Generator) 1101 001x D2h Clock, Unused Clock Output Disable
0 SYSTEM PORT 0 1 Mini Card 1 (WLAN) Thermal Sensor on board 1101 100x 98h
1 SYSTEM PORT 1 2 NC Power thermal management TS 1101 011x 96h
2 Multi Memory Card Controller 3 NC
3 NC
2 NG g EgIE LAN
5 NC 6 NC
B 6 NC 7 NC (N/A WITH HM55) B
7 NC 8 NC (N/A WITH HMS5)
8 TSP LCD
9 SYSTEM PORT 9
10 Bluetooth
11 Camera
12 NC
13 NC
|| SATA PORT Assign ||
PORT # ASSIGNED TO
0 HDD
1 OoDD
2 (N/A WITH HM55)
3 (N/A WITH HM55)
4 e-SATA
5
A Al
oA oaTe e
HONGJUN ZHAO, 10/10/2008 Houston13 SV BGA SAMSUNG
B oV STER
ROCKY ZHENG, ADV1 ELECTRONICS
APPROVAL e PARTN.
BCLEE, 10 BOARD INFORMATION BAAL-HHHA
. H . MODULE CODE LAST EDIT
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THIS DOCUMENT CONTAINS CONFIDENTIAL
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PO MO SIECIORR 0 0% DsLIcTs for ores POWER DIAGRAM ..,
KBC3_SUSPWR KBC3_PWRON | KBC3_VRON
AC Adapter = ARD
7777777777 P1.05v IBEX PEAK VCC_CORE | ARrD
Battery DC VDC I— P1.05V_D |opTimus
IGFX_CORE | OPTIMUS/INT GFX
EGEX CORE| OPTIMUS/EXT GFx

DDR3 MEMORY
P1.5V_AUX P1.5v
PCH
PO0.75V DDR3 MEMORY
USB CONN
} P5.0V_ALW P5.0V_AUX P5.0V | B0 L M
When USB Charge Enable PCH
LAN IBEX PEAK THERMAL SENSOR LCD BT
P3.3V_AUX P3.3V MICOM MINI PCIE DDR3
HDAUDIO  MMC LEDs
SPIROM
P3.3V_MICOM LAN
! MICOM P2.5V_LAN P3.3V D | opTimus
P5.0V_STB
— P1.8Vv IBEX PEAK
P12.0V_ALW |
P1.8V_D |opmimus
Power On/Off Table by S-state
Rail / N T I R N EEESTESTYSS
S0 | s3 |s4 |ss o~
State -
¢ S5-S4 ) S3 S0
FVALWS) oy | on |on | on N -
+VHLAN e e
+18V_AUX | on | on
+0.9v DRAW DATE TITLE
A on | on HONGJUN ZHAO, 10/10/2008 Houston13 SV BGA SAMSUNG
ELECTRONICS
ROCKY ZHENG, ADV1 MAIN
v ON - — APPROVAL REV PART NO.
- BC LEE, 10 POWER DIAGRAM BAAL-#H#HHA
+V* (CORE)| ON | — |— | — WODULE CooE Chsteon

January, 16, 2010 4:24:56 PM
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2) VDC

ISL6255

CHARGER

3-1) ADT3_SEL#

CK505 SHRINK

INVERT LOGIC

19-1) VRM3_CLKPWRGD#

19) VRM3_CPU_PWRGD

4) POWER_SW#
i =,

ADP3211
CPU_CORE

19) KBC3_PWRGD

19-1) ROMSHIP

POWER SEQUENCE

Rev. 0.5

3-2) MICOM CODE ACCESS

h 4 h 4

23) BIOS ACCESS

SPI ROM

NC

ARD vrr_pwrep

‘7

3) P3.3V_MICOM
5) KBC3_SUSPWR % 5) KBC3_SUSPWR 6) P5.0V_ALW
3) P3.3V_MICOM RT8205 6) P5.0V_AUX
6) P3.3V_AUX
K B C RT8207 6) P1.5V_AUX
(MEC1308-NU) MEM POWER
13) P15V
18)KBC3_VRON | (START 110ms DELAY | 12) KBC3_PWRON 12) KBC3_PWRON 13) P3.3V
FROM P3.3V ON) 4 V|  SwITCHED POWER
13) P5.0V
p |
H* 13) P1.8V
e w| = Zl 5 APL5930 P1.8V )
& S| B m|
0| 0| @ s
ol 8l g Sl 2
ol o ® g g 13) P0O.75V
] ] o @ RT8207 PO.75V 5
ol ol a O ©Q v
I| I| T m| @
O| O] © ~ i A
a4 2| @ @ " 4 APW7141 13 PLOSY
y 14) VIT3_PWRGD CHIPSET POWER
) |[SYs_PwROK PCH | 7
P|pcH_PwROK | CHP3_PEG_PWREN# P3.3V D
MPWROK v ) e ——— 2 |
£ 5 | P SWITCHED POWER ‘ |
g g i | EGFX_CORE_PWREN A |
[N 0
= 5 o ‘ SC471EGFXCORE | — "0 5 |
N P4 a =
B e © a ol VRM3_EGFX_PWRGD P1.8V_D \
a 5 3 § \ 4P SWITCHED POWER ’—B‘
g g 2 g | VRM3_EGFX_INV# N P1.5V_D |
< 2 o o | —b |
z 2 o E SWITCHED POWER 7 05v 1
o4 S = - ‘ ! B ‘
o g S sV —————-
% (35 33VTO 1.1V
3 ferd VOLTEGE DIVIDER
R ISVZVJEG?JWDER GFX_VR_EN | ADP3211 IGFX_CORE meo0ic g
Q a3 3
§ o £ 6) P33V_AUX 88E8040
g § § 4 P LAN MARVELL
g S
23) CPUL_RST#

FOR OPTIMUS

6-1) P2.5V_LAN

v
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XTAL

——

Buffered Mode‘
Arrandale only‘

XTAL 25M f———

MCP

BCLK 133M

DMI 100M

DP 120M

CLOCK DISTRIBUTION e, 0.

133M, 100M
HCLK[0:1], SRC_2
— PLL1
96M
DOT96
— PLL2
27MI27M_SS
— PLL3
100M
HEY SATA/SRC_1
14.318MHz

PLL

SSC
BLOCK

PCIE

PCI_CLK

Flexible 14M ~ 48M

CLK1_PEGH#

CLK1_MINIPCIE/#

CLK1_EXPCARD/#

CLK1_GLAN/#

CLK3_PCIMICOM

VVYVYY

CLK3_DBGLPC

CLK3_TPMLPC

CLK3_PCIFB

L VVVY
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DEV.STEP
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D CPU_MODE SEL

Pin 30 CPU_O CPU_1
CPU_SEL=0 133MHz 133MHz
CPU_SEL=1 100MHz 100MHz

*CPU_SEL During CK_PWRGD Latch

VDD_SRC_IO  VDD_CPU_IO

CK505M

P1.5v

B504
BLM18PG181SN1 |&-

orfF-XsR

P3.3V

Junct ions

CLK3_CPU_STOP#_MN

VRM3_CLK_PWRGD#_INV[ >ersm

8B4 15C4 18-D2 25-B1 31-A4 39-Cl 39-C3 51-B2 SMB3_CLK

8B4 15C4 18-D2 25B1 31-A4 39-C1 39-C3 5182  SMB3_DATA

R59

1%

CLK3_CHP14 < e W22

CLK3_XRAL_IN_14M_MN

nostuff LI —W\—

14.31818MHz

C540 C541

0.022nF 0.022nF
50V 50V

Place 14.318MHz within

500mils of CK-505

CLK3_XTAL_OUT_14M_MN

D|
P3.3V
] B6
E| BLM18PG181SN1
VDD_REF VDD_USB VDD_LCD VDD_SRC VDD_CPU
J c21
PL5V_B_CLK_VDD_MN Ca9 0592 —C80 - COB9 — 1oonr-xsr ]
T VA IV A
P3.3V_B_CLK_VDD_MN
U506 g
SL28748
15 9
15| VDD_SRC_I0 VDD_REF
VDD_CPU_IO VDD_DOT
VDD_27 (97
6 VDD_SRC 57
CPU_STOP# VDD_CPU
254 CKPWRGD_PD# cruo 23 2081 CLKO_HCLKO
2 CPU_0# - CLKO_HCLKO#
a1 3CL 20
SDA cpu_1 (23
- cPU_TH pPH—0O
REF_0_CPU_SEL 13 L]
% SRC_2 o 571> CLK1_PCH3GPLL_IN
57 XTAL_IN SRC_2# BET CLK1_PCH3GPLL_IN#
XTAL_OUT 0
SRC_1_SATA 12 [ CLK1_SATA
SRC_17_SATA# 8L CLK1ZSATA®
Vss_27 3 -
VSS_DOT DOT_96 | > CLK1_DREFCLK_IN
VSS_SATA DOT_86# - — 2051 CLK1_DREFCLK_IN#
VSS_SRC CLK3 27TM_ R MN _ . _ _ _ _ _ _ _ . o
VSS_CPU 27TMHZ g ];;g% MA g g] ;f” CLK3_27M
VSS_REF 27MHZ_SS ) . CLK3_27M_SS
THERMAL CLK3_27M.SS_R_MN EXT_ONLY
1205-003896 EXT_ONLY X
aov Place near GPU as close as possible B
VRM3_CLK_PWRGD#_INV | 2|
: HONGJUN ZHAO, 10/10/2008 Houston13 SV BGA SAMSUNG
' E= v e
. ROCKY ZHENG, ADVL CLOCK ELECTRONICS
. BCLEE, 10 CK505 SHRINK BAAL-HHHA
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EXCEPT AS AUTHORIZED BY SAMSUNG. MCM3_RST# :I
521 P3.3V_AUX
RHUO02N06 nostuff
60v o
THMY_STR% Q_MN R936
47K | nostuft
1%
THM3_5TP#_R_MN
nostuff G THM3_STP#
10kohm pull-up to P3.3V_AUX
Connected to SML1 in PCH R69 W 0 should be at the thermal sensor side.
c39
ADDRESSS_SEL MODE P5.0V P3.3V_AUX P3.3V AUX 000
0 0101 111xb
V/ HIGHZ 0111 101xb (7A)
1 0101 110xb nostuff
(Selectable : PWR_SHDN)
SHDN_SEL MODE
u4 [¢
0 INTEL TR MODE EMC2112-BP-TR nostut
HIGH Z AMD CPU/DIODE MODE voD_3v SMDATA (12 KBC3_THERM_SMDATA
v o1 EXT.DIODE 2 MODE VDD_5V_1 SMCLK KBC3_THERM_SMCLK
VDD_5V_2
ALERT#
SYS_SHDN# {_ > THM3_STP#
TRIP_SET Resistor Setting ( 60 ~ 122 C) RESET#
DN1 GFX3_THERMDN
60 0.0 DP1
17
FANS. VDDH FAN_1 GFX3_THERMDP
4 %5 1500 - o FAN2 DP3_DN2
96 1580 FAN3_FDBACK#[ _>—————————————=—{ TACH DN3_DP2
o7 1690 P3.3V AUX 0111 101xb (7A) 22| ADDR_SEL | ggﬂz‘?”m M
98 1820 R55 /) 10K 1% 6 | o SEL ‘
99 1960 B 7 | |
TRIP_SET CLK f i
100 2050 onp 122 — . Defaul
nostu
101 2210 THERMAL_PAD 2L
102 2370 =Re4 N
103 2550 S 1209-001267 Place near pin of diode.
g To remove noise.
104 2740 temper : 103c After test it can be removed.
105 2940
122 49900 B
A4 Q511 : CPU BOTTOM SIDE
V_Trip = (T_Trip - T_Min )/ 80
V_TRIP : TRIP_SET Voltage
T_Min : Minimum Temperature
M500
HEAD
DIA
LENGTH
BAG1-01080A
P33V H
Line Width = 20 mil
35
HDR-4P-1R-SMD
FAN5_VDD[__> ! Straight
FAN3_FDBACK# < 3
—1a .
51 nm To Support Heatsink
MNT2 A
3711-000456 oesion oate e
HONGJUN ZHAO, 9/23/2008 Houston13 SV BGA SAMSUNG
GreoK o see
ROCKY ZHENG, ADVL THERMAL SENSOR ELECTRONICS
prey e ARG
BCLEE, REV 00 THERMAL SENSOR EMC2112 BAAL-HHHHEA
. H . VODULE CODE ThsTeom
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U15-1
ARRANDALE 1/5  rec_cow rmn
PEG icomPI | B R126 499 1% R782 ) zgwggu RAE;l compa o
DMI1_TXN(0:3) PEG_ICOMPO BCLK CLKO_BCLK_CPU
¢ Sg DMI_RX#_0 PEG_RCOMPO (D2 pEo oS RN | s —R709 ) 20 1% ACI0 | coppp o BCLK# PAKE Zo CLKO_BCLK_CPU# D
2 icg]| DMIRX# 1 PEG_RBIAS 469 156" ADSO 2|0 K71
B KBo oMI_RX#_2 PEG1_RXN(15:0) {—BL82 4\ 42.91% ADSO | oo py S|x BeLk_iTp K11
DMI_RX#_3 PEG_RX# 0 R770 269 ALss 8 BCLK_ITP# p=—
DMI1_TXP(0:3) o E PEG_RX#_1 —t — COMPO par} 21
T 36| DMI_RX_0 PEG_RX#_2 P1.05V VTT COMPO_R_MN © PEG_CLK 55F CLK1_PCH3GPLL_OUT
: 2o DMIZRX 1 PEG_RX# 3 =" 7 - PEG_CLK# CLK1_PCH3GPLL_OUT#
Z 2| DMZRX 2 = PEG_RX#_4 7L} prROC_DETECT V2
DMI_RX_3 z PEG_RX# 5 DPLL_REF_SSCLK fyor
DMI1_RXN(0:3) PEG_RX#_6 R763 " 499 1% N61 DPLL_REF_SSCLK#
DMI_TX# 0 PEG_RX#_7 W2 CATERR#
owi e 1 PEG RIS oot & careRee Connect to GND when eDP unused P15y VT
DMI_TX# 3 PEG_RX#_10 ais . SM_DRAMRST# BJ12W‘:>MCPl_DRAMRST_DR’IVE#
|| DMI1_RXP(0:3) ol TX 0 Eég,giz,ié 2201 CHP3_PECI {_————————— | PECI < O sm Rcomp o |-BY33 R746 )\ 100 1% SM_RCOMP_0_R_MN —
T SO PL.OSV_VTT ) - — [BP89  RO49 W 249 1% ] s
DMI_TX 1 PEG_RX#_13 = w2  SM_RCOMP 1 i SM_RCOMP_1_R_MN R771 < R772
DMI_TX_2 PEG_RX#_14 I|Z  swm_rcomp 2 [BYA0 2 130 1% SM_RCOMP_2_R_MN 10K =10K
DMI_TX_3 PEG_RX#_15 R764 499 1% N6y ppocroTs Flg e e
N o ——<__|PEG1_RXP(15:0) 5 pw_ExT Tor 0 AVSE R
PEG_RX_0 F40 15 ! B CPU1_PROCHOT#_R_MN O pMEXT TS 1 AV64
PEG_RX_1 |38 14 e CPUL_PM_EXT_TS# 1 R_MN
FDIL_TXN(0:7) < —, B n PEG_RX_2 1043 MCP1_THRMTRIP# <__|———————="¢| THERMTRIP#
T N79 FDLTX# 0 &) PEG_RX_3 -7 T 22c1
5 Viad| FDI_TX# 1 E PEG_RX_4 555 10 u7L
5 P10 FDLTX#_ 2 4 PEG_RX 5 Moy 9 PRDY# Prjeo
3 N1 FOLTX# 3 & PEG RX 6 [gog 3 PCH_RESET_OBS# TP PREQ# p=°
s 79 FDITX# 4 o PEG_RX7 |25 - NTO. 167
FDITX#5 | ! PEG_RX_8 RESET_OBS# TCK [¢
6 U7 Co [=11%) o [ B25 B R779 - N65
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| | 2 FBA_D50 FBA_CMD14 323 PEG1_MAA(12) L]
= ABos | FBA D51 FBA_CMD15 52 {"> PEG1_DRAMRST_A#
FBA_D52 FBAﬁCMDlG PEG1_MAA(7) .
2 2820 | FBADS3 FBA_CMD17 ézz‘; PEG1_MAA(10) )
& 2D FBADos FeAOMDIo = PEG1_MAA(0) = R955' o1 CEr0 106
Gl Ros | FBA D56 FBA_CMD20 | o% PEG1_MAA(9) 3 . O EXTOPT
5 Voo | FBA_DS7 FBA_CMD21 157 PEG1_MAA(6; . DEGEXT_OPT [
= Vao-| FBA_DS8 FBA_CMD22 25 PEGI_MAA(2) . .
= Hor| FBATD59 FBA_CMD23 |21 PEGL. MAA(B) b
= B8 FBA D60 FBA_CMD24 -0 PEG1_| MAA
FBA_D61 FBA_CMD25 PEGI_MAA(1
& N2> FBA_D62 FBA_CMD26 22T PEG1_MAA 13)
FBA_D63 FBA_CMD27 (2 PEG1_BAA2
PEG1_DQMA(7:0) <y, FBA_CMD28 > PEG1_ODTAL
- 20| FBA_DQMO FBA_CMD29 (55— >PEG1_CSA00# o =
5 Dio | FBA_DQML FBA_ CMD30 56— ——— = —__>PEG1_ODTAO R750,
B oo =3 T o
4 A;g FBA_DQM4 FBA_CLKO gg PEG1_CLKAO L [1% lextopr . '
2 oo FBA_DQMS FBA CLKo N pFE> PEG1_CLKAO# - ' [
6 Bt FBA_DQMS FBA CLK1 [-122 PEGICLKAL - ---'
FBA_DQM7 FBA_CLK1_N PEG1_CLKAL#
PEG1_WDQSA(0:7) <__——m, 0 25| oo oS W p1 5V _D
FB_DQS_WP must be connected to DQSU/DQSL ; é 3 FBA_DOS_WP1 FBA_DEBUG 1o
@ gDDR3 component Z 24| FBADQS_WP2 ‘ B
FBA_DQS_WP3 L .
| | 4 22| FBATDQS_WP4 L]
5 AA2G | FBA_DQS_WP5 EXT_OPT
¢ | FBA_DQS WPS
FBA_DQS_WP7 P15V D
PEG1_RDQSA(0:7) <__f————1 =
FB_DQS_RN must be connected to DQSU#/DQSL# p1 5v D > E FBA_DQS_RN1 EXT_OPT
@ gDDR3 component FBA_DQS_RN2 EXTOPT . NVIDIA REFERENCE
: Roz| FBADQS RN3 . ‘RMB [ R .
: Joq| FBA DQS RN4 FB_CAL_PD_VDDQ 402 !
JE— FBA_DQS_RN5 FB_CAL_PU_GND *‘ . .
‘ 3 As ; FBA_DQS_RN6 FB_CAL_TERM_GND R147 1% 402 |
_ FBA_DQS_RN7 ' '
| 3 DQS £B PLLAVDD 1 | R19 "R146 1% e04
1% | | -1 T19 Pl e BRI
In| ‘ [ nostuff Al FB_DLLAVDD [ he A
| J ‘ FB_VREF FB_PLLAVDD_2 % PL0OSV_D
0904-002586 B DESIGN DATE TITLE
ci2d ‘ HONGUUN ZHAO, | 03/14/2009 SAMSUNG
st Tom Tom ‘aea _— e Houstonl13 SV BGA S oacs
EXT_OPT ext ot 'BLM18PG181SN1] ROCKY ZHENG, ADV1 N10X_40NM(2/5)
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. H . VODULE CODE TAST EDIT
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DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS EXT ONLY OPTION
EXCEPT AS AUTHORIZED BY SAMSUNG. 8 3
P3.3V_D
- BLMIBPGIBISNL N11M-GE2-S-B1 3/5
AG2 AD2
A DACA_VDD DACA_HSYNC PEG3_CRT_HSYNC
ET-ONY 652 89 c83 J.CS7 CasJ_ sz :; DACA_VREF DACA_VSYNC DBPEGLCRT_\/SYNC
EXTZONLY | 4700nF-x5R 000" *5R 470F T 1000k 1000F v — DACA_RSET AE2 BER)
ExTonty | TR sov [ 1o Tam T 1 rizo N DACA _RED [AE2 PEG3_CRT_RED
EXT-ONLY \ R966 DACA_GREEN 55 T PEG3_CRT_GREEN
- 124 1% = »%E}K ‘ DACA_BLUE — ——- PEG3_CRT_BLUE
i ws us 2lelel
OPT_ONLY A2 DACB_VDD DACB_HSYNC (58 SEE exT_onwy
R bAcB_VREF DACB_VSYNC [ ' 'EXTONLY
P1.05V_D 777 7| DACB_RSET T5 . 'EXT_ONLY
~ D DACB_RED (12 ooho| |
LRzl DACB_GREEN (14 SRS
EXTOPT! EES DACB_BLUE 4 el .
o N v IFPA_TXDO_N bBPEm_Lco_ADATAU#
N " IFPA_TXDO PEG1_LCD_ADATAQ
~ BLM18PG181SN1 AAY
By e ot [ PR ERABNTAY
EXT_ONLY ADS5 | \copp pLLVDD A y o
c 653 | cos1 1 cosoL AB6 | |pAB_RSET IFPA_TXD2_N bBPEGI_LCD_ADATAZ#
4700nF-XBR —A000NF-X5R T To0F T ToonF T R743 IFPA_TXD2 PEG1_LCD_ADATA2
6av
10v 10v 10v W IFPA_TXD3_N PAB
K B DATA IFPA_TXD3 A
OPT_ONLY IFPB_TXD4_N
IFPB_TXD4
P1.8V_D
= IFPB_TXDS_N
g IFPBTXDS
B7 _BLM18PG181SN1 v IFPB_TXD6_N
ot onty A IFPA_IOVDD IFPB_TXD6
BI-ONY J_ c80 l J_ [T LV2 fiepg jovoD IFPB_TXD7_N
EXT ONLY c62 c8l c79 - =
EXT_ONLY 4700nF-X5R 1000#:25 100nF 100nF ‘ ?09,? jFPB_TADT
T 10v 10v T T 1ov [ | A FPATXC N PEG1_LCD_ACLK#
OPT_ONLY IFPA_TXC PEG1_LCD_ACLK
CLOCK
% IFPB_TXC_N PA
IFPB_TXC 2B yr opr
EXTOPT oPog L1 EXTORT P3.3V.D
G5 'RI1L 2.2K 1
IFPC_PLLVDD  IFPC_AUX_I2CW_SDA N ; \ :
RS | IFPC_RSET IFPC_AUX_126w_scL [C4——RLLZ yy 22K 1
4
IFPC_L3 N 2
IFPC_L3 [H4
IFPC_L2 N (K2
IFPC T2 -4
IFPC_IOVDD
- IFPC_L1_N O%g
IFPC_T1 M5
IFPC_LO_N (8%
IFPC.L0 P4 exr opr P3.3V D
EXT_OPT Gpio1 LB BXToPT T
R954 \M&%% IFPD_PLLVDD  IFPD_AUX_I2CX_SDA N p2% E%gé \ 22 .
+ M8 iFPD_RSET IFPD_AUX_I2CX_SCL : ) - P33V D
,,,,,,,, I A
IFPD_L3 N (B2 B R .
IFPD_L3 [B2 . |
EXT ONLY P1.05V_D ca P33V.D EXT_ONLY ' !
- = B508 IFPD_L2_N =5 = ' .
EXT_ONLY _L2_N Pe3 EXT_ONLY EXTONLY | == 1o0nF Q543 .
EXTonY BLM18PG181SN1 H6 | one 1ovon IFPD_L2 ot 1 oy oxT oy || 10MMBT3904 1%:—<:|CHP5_HDMI_HPD
oLy cos T TT . pD L1 N EES | ot XNy oy aov !
1000nF-X5R €637 €639 c638 OPT_ONLY™ . \FPD_L1 £ | EXT_ONLY !
' 4700nF-X5R 100nF 100nF - 218 EXT_ONLY - !
o L Ro63| 2 |2 . PEG3_HPD_HDMI
T mvT mvT va =10k IFPD Lo N EAILE 1 EXT_ONLY ! | |
‘ WJ \FPD L0 ﬁ‘% = ‘ EXT_ONLY ' .
P3.3V_D - X |x EXT_ONLY ' !
T cpiote 2| | || . 1% .
| EXT_ONLY Lo e s s
BLM18PG181SN1 o7 G6 R692,+ ¢ 33 106 EXT_ONLY
T T T B e e e auczer eon 2R B
oobian C634 C629C630 C631 - AUXIZCYS T W _HDMI
- 4700nF-X5R 100nF 100nF 1000F  RGO3 | E7 .C635 100nF ' 10
63V OPT ONLY IFPE_L3_N o:' 1 >PEGI1_TXCN_HDMI
grow | L e i M e WJ L ros2 e e e || ot REG-REIBN
EXTONLY 47 1% | IFPE_L2_N pBL ~Cr6 90— pEGL_TXON_HOMI
BNy — \FPE 12 ::IBB Lo H PEG1_TX0P_HDMI
AT » C74 DESTGN DATE TILE
. IFPE_L1_N {>PEGI1_TXIN_HDM
AG . [Zagtiov ] _TXIN_| )
Place close to GPU pin IFPE_L1 I AR T PEGLITX1P_HDM e HONGJUN ZHAO DEVOET/;“Q@% Houston13 SV BGA SAMSUNG
IFPE_Lo_N pS8—.C032 PEGl_TXZN_HDlN‘I ROCKY ZHENG, ADV1 N10X_40NM(3/5) ELECTRONICS
IFPE_LO : Tone L PEG1_TX2P_HDM gy N1OX_4ONMC3/5) SRR,
EXT OPT .  gpiots) F3 “PEG3_HPD_HDMI BC LEE, REV 0.7 - BAAT- #HHH#HEA
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SAMSUNG PROPRIETARY

THIS DOCUMENT CONTAINS CONFIDENTIAL

Pin

Description

Activate

Strap option

Bit 3 Bit 2 Bit 1

Bit 0

PROPRIETARY INFORMATION THAT IS
SAMSUNG ELECTRONICS CO’S PROPERTY.

GPIO(0)

General Purpose

ROM_SO

XCLK_417 |FB_0_BAR_SIZE| SMB_ALT_ADDR

VGA_DEVICE

DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS

GPIO(1)

HPD-C

ROM_SCLK

DEVID[4] VENID CLK_CFG

PLL_TERM

EXCEPT AS AUTHORIZED BY SAMSUNG.

GPIO(2)

LCDO_BL_PWM

ROM_S!

RAMCFG(3]| RAMCFG[2]| RAMCFG[1]

RAMCFGI0]

GPIO(3)

LCDO_VDD

STRAP2

DEVID[3]DEVID[2] DEVID[1]

DEVID[O

GPIO(4)

LCDO_BL_EN

STRAP1

PADCFG[3]| PADCFG[2]

PADCFG[1]

PADCFG[0]

GPIO(5)

GPU VIDO

GPIO(6)

GPU VID1

08v 10
0.85V 11

0.95V
1.03v

STRAPO

USER[3] | USER[2] | USER[]

USER[0]

GPIO(7)

GPU VID2

Resistor valug

PU to VDD| PD to GND

XCLK417 = 0 27MHz

GPIO(®)

OVERT

5K ohm

1000 0000

GPIO(9)

ALERT

10 Kohm

1001 0001

RAM CFG (SEC)
0011 gDDR3 1Gb

GPIO(10)

MEM_VREF

15K ohm

1010 0010

USER[3:0)=1111 for EDID

GPIO(11)

SLI_SYNC

20K ohm

1011 0011

PADCFGI3:0]=0110 for NB

GPIO(12)

PWR_LEVEL

25K ohm

1100 0100

GPIO(13)

MEM_VID

30K ohm

1101 0101

GPIO(14)

PWR_CTRLL

35K ohm

1110 0110

GPIO(15)

HPD-E

| 45K ohm

1111 0111

GPIO(16)

FAN_PWM

GPIO(17)

Reserved

GPIO(18)

Reserved

GPIO(19)

HPD-D

GFX3_THERMDN < }——————— D8
GFX3_THERMDP < }— D9

us-4

N11M-GE2-S-B1

I R959

OPT_ONLY

OPT_ONLY
OPT_ONLY

[R96T 1 22K

OPT_ONLY
— -

| R960

22K

4/5

THERMDN

THERMDP

JTAG_TCK
JTAG_TMS

JTAG_TDI
~~ | JTAG_TDO

Al
Al
Al
AE
Al

JTAG_TRST_N

12Cs_scL

GFX3_STRAPO
GFX3_STRAP1
GFX3_STRAP2

EXT OPT
EXT_OPT

12CS_SDA

I
22K

>PEG3_CRT_DDCCLK

12CA_SCL

12CA_SDA

PEG3_CRT_DDCDATA
""""" 'EXT_OPT

12CB_SCL
12CB_SDA

+ R1i5 jys
' R114 \)\\" 2.2K EXT OPT

12CC_SCL

R104 Wi 1%,

12CC_SDA

0
2

GPIO2

‘R105 33 1%
77777777 E. ;T’ONLY
EXT_ONLY

GPIO3

GPIO4

GPIOS

GPIO6

SIS (51

-

GPIO7

PEG3_LCD_VDDON

PEG3_LCD_BKLTEN B
GFX3_VOLTIDO '
GFX3_VOLTID1 p33y p |

GPIO8

GPIO9
GPIO10
GPIO11
GPIO12
GPIO13
GPIO14

al=klelgll
lo Rkt

GPIO16
GPIO17
GPIO18

[}
N

[
jd

STRAPO
STRAP1
STRAP2

PLOSV D ggog

oV J_
4700nF-X5R

10007F-X5R
cess T .

5o 100nF

10v.

100nF
10v.

c1074 |
3i

BIMIBPGI8ISNL . T K‘;L—ﬁ—
A —

T

NC_3

MULTI_STRAP_REFO_GND

MULTI_STRAP_REF1_GND

B1

2

ROM_Cs_N pB10
ROM_SI
ROM_SO
ROM_SCLK

A3

Al10
C10
c9
EXT_OPT _

x|
©
N
a

EXT_OPT

ExT_opT R932

GFX3_ROMSI
GFX3_ROMSO
GFX3_ROMSCLK

EXT_OPT

FX3_R

GFX3_ROMS
GFX3_ROMSCLK

e=a

GFX3_STRAP2
GFX3_STRAP1
GFX3_STRAPO

GFX3_ROMSI

P3.3

V_D
T

12CH_SCL AL

RI00 W\

12CH_SDA

BUFRST_N

NC_5

TESTMODE
F6

AD25 'R947

Ap 10K
v

Ll S—
pREe IR AN

GND_18

GND_73

EXT_OPT

PLOSVD Bsig..---- e

PLLVDD

BLM18PG181S|
o]

1000nF-X5R

VID_PLLVDD
SP_PLLVDD

EXT_OPT 5
EXT_OPT'

(CLK3_27M_SS[ >

I
C644

EXT_OPT,

XTAL_SSIN

' CLK3_27M[_ >

EXT_ONLY

XTAL_IN

XTAL_OUTBUFF

EXT_OPT

v

1%

1%

XTAL_OUT

EXT_ONLY

v

EXT_OPT

OPT_ONLY
OPT_ONLY
OPT_ONLY

P3.3V_D

PEG3_EDID_CLK
PEG3_EDID_DATA

>PEG3_LCD_BRIT

Bit3

ROMSO 0 0 ©
SCLK

SI

Strap2
Strap2
Strapl
Strap0

B 00O O K
FR RPOO O O
PR OOR B B

Bit2 Bitl Bit0

0 2™

N11M-GE GFX TPYE
N11M-LP1

gDDR3 1Gb

N11M-GE2
N11M-GE1 DEVICE ID

PEG PCIE swing level
EDID_EN

O rOR OO

N11M-GE2: 0x0A70
Place these at

nostuff |
nostuff N

the top side of PCE 3

l

5
P3.3V_D Z
B

ext ot
EXT-0T
xorr [P
EX-0T
ExT-opT

EXT_OPT

EXT_OPT  [nostuff nostuff

nostuff

EXT_OPT | nostuff

N11M-GE1 N11M-GE2

>
9]
]

el ol il
(63| S [N~

EXT_OPT

A4

us-5

N11M-GE2-S-B1

|cis
[D15
[5

GND_1
GND_2

GND_3

GND_4

GND_5

GND_6

GND_7

GND_8

GND_9

GND_10
GND_11
GND_12
GND_13
GND_14
GND_15
GND_16
GND_17
GND_19
GND_20
GND_21
GND_22
GND_23
GND_24
GND_25
GND_26
GND_27
GND_28
GND_29
GND_30
GND_31
GND_32
GND_33
GND_34
GND_35
GND_36
GND_37
GND_38
GND_39
GND_40
GND_41
GND_42
GND_43
GND_44
GND_45
GND_46
GND_47
GND_48
GND_49
GND_50
GND_51
GND_52
GND_53
GND_54
GND_55
GND_56
GND_57
GND_58
GND_59
GND_60
GND_61
GND_62
GND_63
GND_64
GND_65
GND_66
GND_67
GND_68
GND_69
GND_70
GND_71
GND_72
GND_74
GND_75
GND_76
GND_77
GND_78
GND_79
GND_80
GND_81
GND_82
GND_83
GND_84
GND_85
GND_86
GND_87
GND_88
GND_89

NC_1
NC_2
NC_4

5/5

0904-002586
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SAMSUNG ELECTRONICS CO’S PROPERTY.
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BXCER he AGmRiEES B hAERG. EXT_OPT A-Channel #0
. PL5V D PL5V_D PL5V_D PL5V D PL5V D PL5V D '
1] I c873 | €874 C180 | c181 '
! 1000 Ticoonexer 1000 Taoonexsr :
. s '
| PEG1_MAA(13:0) (x| <|<|0|0|Q| PEG1_MAA(13:0) (3¢ xlx| <|<|O|0|q| '
: m‘q‘ m‘m‘ ~©o oo q‘m‘ E9 N q‘m‘ oN®Oe HN m‘q‘ m‘ E9 '
' dadlalaaa dololdlel VDD 6 FE T onse8288'asss gggdely vepae g .
0000000 AAAdad vDDQ_7 ons, 0000000 A0AAAA  VDDQ 7 '
" >>>>>>> [ajayayaya) H2 >>>3>3>>>> [ajayayayal H2 .
' 55555 VDDQ_8 g h@é‘ 55555 VDDQ.8 g .
. VDDQ_9 < PEG1_DQA(23:16) ons VDDQ_9 PEG1_DQA(15:8) .
! A4 '
M DQUO 27 16 Wg ions DQUO 27 8 .
. 17 9
DQuU1 A6 . DQuU1 '
. Dguz 1S 18 %Wg ions Dguz ¢ 10 '
. U515 poU3 & 19 Al 1 pous & 1 .
. KAW1G1646E-HC12 pous [ A 20, e ions KAW1G1646E-HC12 Dous LA 1 '
' 1105-002019 pous [A2 21 AL0. AP 1105-002019 DQUS [A2Z 18 .
' E-DIE DOUG B8 22 7 zg,};ons E-DIE DOUG B8 14 .
. pQu7 A3 2/ PEG1_DQA(7:0) ynctoions £ PEG1_DQA(31:24) .
' - A13 '
' e AL4 pQLo FES 2 T7 | a14 z .
| — A15_BA3 DQL1 [, 2 — A15_BA3 = 26 !
' 7 DQL2 I 3 7 F 27 .
. PEGl_CLKAOEﬁ CK DQL3 [+ = PEGI_CLKAOE/E CK o 5 .
c| PEG1_CLKAO# K pqLa HH L PEG1_CLKAO# K H 2 .
' DQL5
‘ PEG1_CKEAO[ >——— % ke ckeo DQL6 [ : PEG1_CKEAD[ | ke ckeo G kR :
. - w2 poL7 o z - w2 pqL7 (A 31 '
. PEG1_BAAO W2 BAO - PEG1_BAAQ W2 BAO - .
' PEG1_BAAL e { AL DQSU @El PEG1_WDQSA(2) PEG1_BAAL e Ba1 DQSU @El PEG1_WDQSA(1) .
' PEG1_BAA2 BA2 DQSL PEG1_WDQSA(0) PEG1_BAA2 BA2 DQSL PEG1_WDQSA(3) ;
. PEG1_DRAMRST_A#[ 20 RESET# DQSUH gizl PEGl_RDQSAEZ) PEG1_DRAMRST_A#[ 124 RESET# DQSUH gﬁﬂ PEG1_RDQSA(1) !
: B ’ DQSL# PEG1_RDQSA(0) 5 ) DQSL# PEG1_RDQSA(3) .
' PEG1_CSAQ0#[_>—————7¢| Cs# Cso# PEG1_CSAQ0#[ >———————79 CS# _CSO0 .
' L19 NC_Cs1# =29 NC_CS! '
. PEG1_RASA# 3 - PEG1_RASA# 3o RASH o !
. PEG1_CASA# K3, NC_ce1 2 PLEV D PEG1_CASA# K34 cas# NC_ce1 |2 .
L P15V D PEGI_WEA# 2 PEGT_WEA# 3d WE# .
. PEGl_DQMA(Z)EiE; pMU a1 PEGl_DQMA(l)IEi‘é? pMU o '
. PEG1_DQMA(0) DML VSSQ_1 PEG1_DQMA(3) DML VSSQ_1 '
. - K1 VSSQ_2 ] - K1 VSSQ_2 B9 .
' PEG1_ODTAO H ODT_ODTO VSSQ.3 o PEG1_ODTAO IH ODT_ODTO VSSQ_3 .
' =21 NC_ODT1 VSSQ_ 4 = <=1 NC_ODT1 VSSQ_4 '
. VSSQ_5 (= ’ VSSQ_5 '
' PL5V_VREFDQ R1 MN Gé VREFDQ vssa6 | £ PL5V_VREFDQ R2_MN Gé VREFDQ VSsQ 6 '
' gg%':; VREFCA VSSQ7 ¢ §7§;T xgs%‘g VREFCA VSSQ_7 .
| 100nF 8|0 z00  DINOTRONO, 3‘:‘ 5 3328—8 G 1K 1000 PEGLZORIMN L8| 0 705 TP IO 0N m‘% 35 3228’3 '
. . . A 1% . = B .
. o Linezr 388333838383 R paoet  L9inczor 3888388383838 '
! S355555553355 R231 SS55355353533555
Bl gl e i B !
' EXT OPT 1] = EXT OPT O SIS .
. PL5V_D |
' PL5V D ) 3
: XT_OPT recoMmended value 24Qohm 17 > N ree nded velue 240chn 1/ < < :
' R760 ) ) XT_OPT 2430hm 17 also be available 1 TERMINATION PER 2 COMPONENT
' 1K 2430hm 17 also be available R233
| 1% R230 243 1% !
. PLSV_VREECA R1 MN by PEG1_CLKAO W .
: o b oer L5y VREFCA R2 Wt PEGL_CLKAOH i———lm o !
' RO51 7 .
! or R232 | C213 2430hm 1% also be available @ gDDR3 MCLK termination .
! o : Place near to VDDQ !
: Place near to VDDQ !
: PL8V.D EXT OPT Baopr | PLSV.D .
: Sy EXT-OPT - .
. EX-0pT EX-0pT . '
: T b | Lo Lo TallallenTanTanTanl o |
' cscs 4 0925‘ cso7 L coao L cozs coza |EXTOPT Tmann: xaRTmann: xw"’ L0000k x'i;?mm x'fmlan; "' 100nF "' 100mF "' 1o T o .
| o _ |
[ e e S e 1 N I osui 47 ,,,,,,,,,,,,,,,,, .
nostuff DESIG DATE TILE
HONGJUN ZHAO, 03/14/2009
Houston13 SV BGA | SAMSUNG
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BC LEE, REV 0.0 CRAPHIC_MEM A0 BA41- #EHH#A
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SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL
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