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SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL
PROPRIETARY INFORMATION THAT IS
SAMSUNG ELECTRONICS CO’S PROPERTY.
DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS [ e I
EXCEPT AS AUTHORIZED BY SAMSUNG. ' |
L cpu !
FAN B . . '
b Clocking Mobile Processor — DC/DC om.ma_“u De/mc | 1
CK-505 S mves ircui !
Penryn-6M : ”
Thermal FSB 1067 L :
Sensor = 478pin ON BOARD
EMC2102
L2 Cache : 6/3MB
VCCP/DC-DC
FSB
E 667/800 MT/S
M Channel A (Reverse) DDR Il 667/800 DDRIII H
= SODIMM 0
_n_ MCH-M Dual channel DDR Il Power
Cantiga-GM DDR Il
E ___ — |rn_u| —— @ Channel B (Reverse) DDR Il 667/800 SODIMM 1
CRT
al ||||||||| 1299 FCBGA
IC| T |
Direct Media Interface _ CLINK
x4,1.5V r__E——
USB0,2,6 vs8026 | | - 1
PCIEx! Lane4 | 88EB055 I RU11/RJ45 Combo
U setoom | T
ICH9-M
H PCIEx! Lane1 ml ANT Ll
676 86A E Mini Card 1 %
HDAUDIO USB 8
High Definition Audio [ camera b—— 7
AN Audio HD Primary
ALC262 12P
PCIEx1 Lane3
- MDC j HD Secondary USB 4 Express Card
B Modem E B
RJ11/RJ45 Combo
HP USB 10
| SPI
MIC-IN SPI ROM 2IN1 | [ sommc_|
Q AUB371
Internal MIC -
SATA HDD SATAO
SATA ODD SATAY
Touch
3.3V LPC, 33MHz MIcoM E
L H8s-2110B
TMKBC (TBD) KBD
A 2|
po—
o —l—l— e DRAV DATE TITLE
W_._u_ TRECK [ERE TV M\mug\m@@w LYON_Internal m>—<_mczm
- HJ KIM MP MAIN ELECTRONICS
e s PRk | vp| OPERATION BLOCK DIAGRAM |™ "™ a1 nassea
MODULE CODE LAST EDIT
May 01, 2008 14:36:02 PM 7 PAGE 2 oF 18
4 3 2 | 1
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SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL
PROPRIETARY INFORMATION THAT IS
SAMSUNG ELECTRONICS CO’'S PROPERTY.
DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS
EXCEPT AS AUTHORIZED BY SAMSUNG. P3.3V P1.5v
JE P3.3V
| | B28
BLM18PG181SN1 B521
i (. BLM18PG181SN1
P FSA |FSB |FsC Btiiero o
HOST CLK VDD_SRC_IO  VDD_CPU_IO VDD_PLL3 10 VDD_IO if ww@.éuimazg VDD_REF VDD_48  VDD_PCl VDD_PLL3 VDD_SRC VDD_CPU
BSELO | BSEL1| BSEL2 W W W W w W B P W W W W w W
o | o[ o | 266MHz ARRER Y I R ™ A . i
| § ul § &l E w ul £ uf ul uf uf £
z EEEEE EE ElE EE E el g E el € E 5
O >_ \_ #OO —SIN = @ o wl = o o o ol o| o < o o o |
1 0 0 133 MHz 8 o 3 3 S K &l 3 8 3 3 X 3 b
1 0 1 100 MHz O Of o ¢ o 9 O 9 & O O] O O O] O O O
L 1 1 0 166 MHz L
1 1 1 RSVD P33V
T
bl u10
IDTCV179BNLG
o o
g 3 wm VDD_IO VDD_REF “,m\‘
== A‘w VDD_SRC_IO1 VDD_48 o 1
CLK3_FM48 AM == mw VDD_SRC_I02 VDD_PCI ﬂ
IC| o | 56 VDD_SRC_I03 VDD_PLL3 —=—1 qj
CLK3_USB48 8 5 2% vbD_CPU_IO "
w0 2 & VDD_PLL3_IO VDD_SRC f-7—
CPU1_BSELO[ > VDD_CPU
CPU{BSEL1| © 555 : 5N o
CPU1 BSEL2[ ——R236 P CLK3 48MHZ_R E cPuo (& {—> CLKO_HCLKO
Ro11 547 USB_FS A CPUO# 1> CLKO_HCLKO#
CLK3_ICH14 <} f 5 FSB_TESTMODE 8
C REF_FS_C_TEST_SEL CPU1_MCH 57 vﬂ CLKO_HCLK1
OLKa_14MHZ_R M CPUT_MCH# {> CLKO_HCLK1#
CHP3_CPUSTP#[ > 12 cPUsTOPH Y
CHP3_PCISTP# > PCISTOP# SRC11_CLKREQH# J&
3P 63 SRC11#_CLKREQG# <__]LOM3_CLKREQ#
CLK3_PWRGD[ > < CLKPWRGD_PWRDN# a
H 1 3P CLK3_PCIF_R 1 SRC10 153 L]
CLK3_PCLKICH AU PCIF_5_ITP_EN SRC10# p—=
CLK3_DBGLPC <} 5% > e oy 181 pei 4 _SEL_LCDCLK# SRg |37 {> CLK1_PCIELOM
| < v _4_SEL_| 35 > _|
To reduce PCI noise nearby USB port 12 pgy 3 SRCe# 1> CLK1_PCIELOM#
e 1 ) - SRCB_ITP o {> CLK1_EXPCARD
CLK3_PCLKMICOM <} R214 28 1% & CLK3 PCI2 R 114 pgy SRC8#_ITP# P23 < GLK1"EXPCARD#
MCH3_CLKREQ#[ > R213 A5 1% 104 pei 1. CLKREQ.B# SRC7_CLKREQF# P21 EXP3_CLKREQ#
R212 475 19 9 8 SRC7#_CLKREQE# MIN3_CLKREQ#
CHP3_SATACLKREQ#[ > - e PCI_0_CLKREQ_A# 48
7 SRC6 |- ._“ CLK1_MINIPCIE
SMB3_CLK[ > £ seL SRC6# {> CLK1_MINIPCIE#
8| SMB3_DATA SDA 2 5
A SRC4 (3¢ [ GLK1_MCH3GPLL
2 XTALIN SRCA# {> CLK1_MCH3GPLL#
== XTAL_OUT 31
W 4 = SRC3_CLKREQC# p3 {">CLK1_PCIEICH
< 1 VSS_48 SRC3#_CLKREQD# CLK1_PCIEICH#
3 ¥ ¥ - VSS_CPU 2
b = - = VSS_I0 SRC2 5 CLK1_SATA
Don = = — VSS_PCI SRC2# CLK1_SATA#
g = = > VSS_PLL3 24
5 N 50| VSS_REF LCDCLK 27M 55 CLK1_DREFSSCLK
o 36 | VSS_SRC1 LCDCLK#_27M_SS > CLK1_DREFSSCLK#
2 & 9| VSS_SRC2 2
— VSS_SRC3 SRC0_DOT96 21 > CLK1_DREFCLK
Ll SRCO#_DOTO6# CLK1_DREFCLK# L]
59
This part is 64pin QFN package.
Place 14.318MHz wi
500mils of CK-505
CLK REQ DEVICE SRC PORT
CLKREQA | SATA SRC2
CLKREQB | GMCH SRC4
| CLKREQE | MINI CARD SRC6 2|
CLKREQF | LOM3_CLKREQ# | SRC8 - _— -
TERMI 1/10/2008
: . LYON_Internal SAMSUNG
SEL_LCDCLK Pin 20/21 Pin 24/25 K ST ELECTRONICS
Low DOT_96/DOT_96#| PEG_CLK/PEG_CLK# HJ KIM MP Main_Clock_Circuit
APPROVAL REV PART NO
HIGH SRC_0/SRC_0# 27M & 27TM_SS SJ PARK MP CK_Clock_505M BA41-00856A
MODULE CODE [AST EDIT
undef ined May 01, 2008 14:36:02 PM 7 pace 21 oF 64
1 3 2 I 1
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SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL
PROPRIETARY INFORMATION THAT IS
SAMSUNG ELECTRONICS CO'S PROPERTY.
DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS
EXCEPT AS AUTHORIZED BY SAMSUNG.
D)
P1.05V
T
L R177
CPU500-1 S 56 CPU500-2
PENRYN PENRYN
CPU1_AH#(16:3) 3w 14 H1 CPU1_D#(15:0) N g4 v22 CPU1_D#(47:32) L]
e Ast ADS# Pra— CPU1_ADS# T D324 prece
Ko A% BNR# PEE—1 CPU1_BNR# o D33# Py
5 A5# BPRI# =< CPU1_BPRI# D34#
e K5, 3 V.
AT A F1 4 D3si py.
\FZN AT# o BRO# CPU1_BREQ# 5 D36# T
55 ABH 3 s 3 D37#
\ro NG AS# @ DEFER# ﬂMi < CPU1_DEFER# 7 D38# (¥
11 psd A0 © DRDY# [oe% CPU1_DRDY# G o o D39# py;
12 P2 A11# W DBSY# CPU1_DBSY# 9 o o D40o# JS\MN
ER NV D20 10 § &  Dampys
e A3 2 IERR# ppet— & < < D42k pret
1 Al4# E INIT# == < JCPUT_INIT# 2 -3 D43t pise
16 R1J A1¥ g Ha 13 o o Da#pes
=yl Alet o LOCK# " ——————=<_ > CPU1_LOCK# = D45# PRasy q
CPU1_ADSTBO# ADSTBO# o i DA6# pagoe
RESET# o< |CPU1_CPURST# D474 poe
RS0# opg———————————<_|CPU1_RSO¥ CPU1_DSTBNO# DSTBN2# Praos CPU1_DSTBN2#
CPU1_A#(35:17) =, RS1# pee———— |CPUTRSH# CPU1_DSTBPO# DSTBP2# P> CPU1_DSTBP2#
RS2# 0G5 __|CPUI_RS2# CPU1_DBIO — L pinvas p CPU1_DBI2H
TRDY# e | CPU1_TRDY# CPU1_D#(31:16) A CPU1_DH#(63:48)
- Dig#—— [~ Das# Phcts
HIT# P22 CPU1_HIT# D4g# paast
HITM# CPUT_HITM# D50# PRE5S
A6 D51# PAB21
_ A20M# CPU1_A20M# D52# pRATE
% ‘\ FERR# >CPU1_FERR# D53# PAS50
o IGNNE# ‘CPU1_IGNNE# D54# PAE22
% z - o DS5# P 5% I
x 2 CPU1_STPCLKi# o o D56# p;
& 5 % D57# pACZD
g o o AE21
2 < < DS8# PASST
¢ 2B D59 pRess
= CPU1_REQ#(4:0) a a D60# <
3 r1s LAD23
e D61# PRAEES
= 0 D62# PhE22
= D63# Pgse
@i A35# CPU1_DSTBN1# 5D DSTBN3# «,EM CPU1_DSTBN#
CPU1_ADSTBI# ADSTBI# CPU1_DSTBP1# Noqc| DSTBP1# DSTBP3# pREos CPU1_DSTBP3#
- CPU1_DBIT# q DINVi# — L DINV3# P CPU1_DBI3#
854500
0143854500
B
CPU Socket : 3704-001153
CPU Mount
2
DRAV DATE TITLE
TERME V102088 | YON_Internal | SAMSUNG
HJ KIM WP CPU ELECTRONICS
APPROVAL REV PART NO.
$J PARK v PENRYN (1/3) BA41-00856A
MODULE CODE LAST EDIT
undef ined May 01, 2008 14:36:02 P | PAGE 22 oF 64
1 3 2 I 1
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SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL
PROPRIETARY INFORMATION THAT IS
SAMSUNG ELECTRONICS CO’S PROPERTY.
DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS R
EXCEPT AS AUTHORIZED BY SAMSUNG. CPU500-3
PENRYN
P1.5V
3/4
< 826
CLKO_HCLKO BCLKO ¥ VCCA 1 -85
CLKO_HCLKO# BCLK1 o VCCAZ2
| T
CPU1_SLP# SLP# VCCP_t CPU Core <O_~m©m Table IMVP-6
CPU1_DPSLP# DPSLP# VCCP2
CPU1_DPRSTP# DPRSTP# VCCP3
CPU1_DPWR# DPWR# VCCP 4
CPU1_PWRGDCPU PWRGOOD VCCP 5 Active/Deeper Slee
CPUI_PSI#< PSi# VCCP 6 Active Mode Dol Modo Region” Deeper Sleep/Extended Deeper Sleep
CPUT_VID(6:0) < VCCPT7 g Dual Mode Region
veee 8 P1.05V
veeP o I VID(6:0) Voliage VID(6:0) Voliage VID(6:0) Voliage
VCCP_10 (57
VCCP_11 T 0 0 0 0 0 0 0 15000 V 0 1.0 1 0 0 0 1.0000 V 10 0 0 1 04875V
VCCP_12 |57 n_- C279 n_n C278 |_- c277 n_n C242 |_- C241 n_- €240 0 0 0 0 0 0 1 14875V 0 1.0 1 0 0 1 09875V 10 0o 1 0 0.4750 V/
VCCP_13 i 100nF 2= 100nF == 100nF 2= 100nF == 100nF 2~ 100nF 0 0 0 0 0 1 0 14750V 0 1 0 1 0 1 0 ogmsov| 1 o 0 1 1 o465V
| VCCP 14— ._u 10V ._u 10V ._u 10V ._|2< |_| 10V ._| 10V 0 0 0 0 0 1 1 14625V 0 1 0 1 0 1 1 095V | 1 0 10 0 04500V \
D21 . VCCP_15 557 0 0 0 0 1 0 O 14500 V 0 1.0 1 1 0 0 0.9500 V/ 10 1.0 1 04375V
; A2a”| PROCHOT# 2 VCCP_16 0 00 0 1 0 1 14375V 0 1 0 1 1 0 1 09375V 10 11 0 04250V
CPU2_THERMDA < B25 | THRMDA z ACH 0 00 0 1 10 1.4250 V 0 1 0 1 1 1 0 0.9250 V. 10 1101 04125V
P1.05V CPU2_THERMDC < C7| THRMDC i —  PREQ# prd) 0 0 0 0 1 1 1 14125V 0 1 0 1 1 1 1 09125V 10 0 0 0 04000V
CPU1_THRMTRIP# < THERMTRIP#— T 0 0 0 1 0 0 0 14000V 0 1 1 0 0 0 0 090V | 1 0 0 0 1 03875V
) 21 @ 0 0 0 1 0 0 1 13875V 0 1 1 0 0 0 1 o085V | 1 0 0 1 0 03750V
CPU1_BSEL2 < B23 | BSEL2 2 0 0.0 1 0 1 0 13750V 0 1 10 0 1 0 ossov | 1 o 0 1 1 03625V
: CPU1_BSEL1 < B2 | BSEL! % 0 0 0 1 0 1 1 13625V 0 1 1 0 0 1 1 0.8625 V/ 10 1.0 0 03500V
CPU1_BSELO < BSELO il 0 0 0 1 1 0 0 1.3500 V 0 1.1 0 1 0 0 0.8500 V 10 1.0 1 0.3375V
AD26 o 0 0 0 1 1 0 1 13875V 0 1+ 1 0 1 0 1 o085V | 1 o0 11 0 03250V
GTLREF = 0 0 0 1 1 1 0 1380V 0 1 1 0 1 1 0 0850V 10 111 03125V
549 1% 3P v1 I 0 0 0 1 1 1 1 13125V 0 4 1 0 1 1 1 o085V | 1 1 0 0 0 03000V
274 1% COMP3 x 0 0 1 0 0 00 1.3000 V 0 1 1 1 0 0 0 0.8000V/ 11 00 1 02875V,
C COMP2 _ 0 0 1 0 0 0 1 12875V 0 14 11 0 0 1 0.7875V 11 0 1 0 02750V g
COMP1 CPU1_TRST# 0 0 1 0 0 1 0 1.2750 V. 0 1 1 1 0 1 0 0.7750 V. 11 [ 0.2625V/
COMPO — ITP3_DBRRESET# 0 0 1 0 0 1 1 12625V 0 1 1 1 0 1 1 07625V 11 1.0 0 0.2500 V.
) e 0 0 1 0 1 0 0 12500V 0 1 1 1 1 0 0o o700V | 1 1 10 1 02875V
CPU1_VCCSENSE < VCCSENSE — RSVD_1 e 0 0 1 0 1 0 1 1.2375V 0 1 1 1 1 0 1 07375V 1 11 0 02250V
CPUT_VSSSENSE < VSSSENSE RSVD_2 (=5 0 0o 1 0 1 1 0 1.2250 v 0 1 1 1 1 10 07250V 1 111 02125V
RSVD_3 /3 0 0 1 0 1 1 1 12125V L I O I | 07125V, 11 00 0 0.2000 V/
, a RSVD_4 -5 0 0 1 1.0 0 0 1.2000V 1.0 00 0 0 0 0.7000 V/ 11 0 0 1 01875V,
% RSVD_5 (57 0 0 1 1 0 0 1 11875V 1 0 00 0 0 1 0.6875 V. 11 0 1 0 0.1750 V
i 4 RSVD_6 155, 0 0 1 1 0 1 0 11750V 10 00 0 1 0 06750V 19 0 1 1 01625V
i RSVD_7 |52 0 0 1 1 0 1 1 1.1625V 1.0 00 0 1 1 06625V 11 1.0 0 0.1500 V.
i | RSVD_8 £ 0 0 1 1.1 0 0 1150V 1.0 00 1 0 0 0650V 1 10 1 01375V
= = i — RSVDO[= 0 0 1 1 1 0 1 14375V 1.0 00 1 0 1 06375V 1 11 0 01250V
33| = 3 1ESTY 0 0 1 1 1 1 0 tmsov | 1 0 0 0 1 1 o oesov | 1 1 111 oty
o ge 37| 0 0 1 1 1 11 tiasv 10 00 1 1 1 ossv | 1 1 0 0 0 01000V H
i <l R 0 1.0 0 0 0 0 11000V 10 0 1 0 0 o o0s00v | 1 1 0 0 1 00875V
= i 143854500 0 1 0 0 0 0 1 10875V 1.0 0 1 0 0 1 05875V 11 0o 1 0 00750V
i 4 0 1.0 0 0 1 0 1075V 10 0 1 0 1 0o os50v | 1 1 0 1 1 00625V
S | 0 1.0 0 0 1 1 1065V 10 0 1 0 1 1 o0sesv | 1 1 10 0 00500V
0 1.0 0 1 0 0 1050V 10 0 1 1 0 0o 0s00v | 1 1 10 1 00375V
001 0 0 1 0 1 10375V 10 0 1 1 0 1 oswsv | 11 11 0 0020V
0 1.0 0 1 1 0 10250V 10 0 1 1 1 0 oss0v | 1 1 111 00125V
. 001 0 0 1 1 1 1015V 10 0 1 1 1 1 o0si25v | 1 1 0 0 0 00000V
CPU Socket : 3704-001153 106 1 0 0 0 0 0500V | 1 1 0 0 1 00000V
11 0 1 0 00000V
" [ 0 1 1 00000V
Active Deeper Sip 1o 10 0 00000V
DPRSLPVR 0 DPRSLPVR 1 11 10 1 00000V
B FSC FSB FSA FRQ DPRSTP* 1 DPRSTP* 0 1 110 ooy
0 0 0 266M PSI2* Oor1 Psi2* Oor1
P1.05V 0 1 0 200M
T 4 1 1 166M
I *Yonah Processor (2.33 GHz / 800 MHz : TBD)
o)
3 GTLREF : Keep the Voltage divider within 0.5"
L L of the first GTLREFO pin with Zo=550hm trace.
= = near the CPU Mi e coupling of any switching signals to this net.
| 2
g g
R4 | COMP0,2(COMP1,3) should be connected with Zo=27.4ohm(550hm)
trace shorter than 1/2" to their respective Banias socket pins.
CPU1_TDI GND test points within 100mil of the VCC/VSSsense at the end of the line.
L { >cpPui_TMs Route the VCC/VSSsense as a Zo=550hm traces with equal length.
Observe 3:1 spacing b/iw VCC/VSSsense lines and 25mil away
N = _mx mwﬂ#mm; (preferred 50mil) from any other signal. And GND via 100mil away
= - - - from each of the VCC/VSS test point vias.
- o)
Ia| 3 3
3 J ORAV 3 TIE
o = TERMI 1/10/2008
5 W THEK TV, TP LYON-Internal SAMSUNG
@ ;
HJ KIM MP CPU ELECTRONICS
APPROVAL REV PRI WO
<~ SJ PARK P PENRYN (2/3) BA41 - 00856A
FODULE CODE TRST 0T
undef ined Moy 01, 2008 14:36:02 PN | PAGE 23 oF 64
4 3 2 I
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D D
oo« <l ol ||| o
mmmnunmmwwmm&mmﬁwmmwmm
N RN RO NDTRONBIO
SAQIQENERBLI03885838T
0 S,S,S,S,S S,S,S,S,S,S,S S,S,S S,S S,S,S,
22222222222222222222¢ K1,
vss_1 CPU_CORE CPU_CORE ~ VSS_120 -j7——
Vss_2 = = Far
VsS_3 H
VSS 4 -
VSS5 vee_1 Hie—
VSS 6 VCC_2 Hi—
VSS7 VCC_3 HoT
Ll VsS8 VCC_4 e ]
VSS9 VCC_5 o
VSS_10 VCC 6 55
VSS_11 VCC_7 o8
R Vss_12 VCC_8 o
CPU_CORE s 5 5 VSS_13 vecs  CPU500-4 Fo
= 3 % 3 VSS_14 VCC_10 He—
g e g VSS_15 VECIPENRYN ——]
- VSS_16 VCC_1 2
I VSS_17 VCCI13 MiN.
i VSS_18 VCC 14 414 o1
He He e He e e e e g e He e g M=, 19 VCORI5 [Fi6_]
g S SE S SE S5 S S S S| dE SE S VSS 20 VCC_16 e
FEFFFEFFLFELFFFLFF L F Voo veets Fig
o a IS 8l A ISt & N & & & i &l & i VSS_22 VCC_18 e [¢
VSS_23 VCC_19 ——
- - =
o o o o g = JJ o o o] VSS_24 VCC_20 e—
g 9 94 o 9 € § §y g i I i VSS_25 VCC_21 $
o Ol o & Ol Jf s i O Jf VSS_26 VCC 22 e
| VsS_27 VCC 23 £
- VSS_28 VCC_24 Eie—]
|| VSS_29 VCC 25 £
VSS_30 VCC_26 £
R573 100 1% -———— f—— VSS 31 —283 vee 27 o8
CPU1_VCCSENSE < —— | vSs32 &3 vee 28
- I T I VSS 33 C12 | \/cc 29 o
de e ey e el ey gl e | yss s vec 3 i
e Sk skl sk S Sk Skl Sk Se VSS_35 <2+ vee 3t o
15 IS i SUNEEES IS S IS i al ol VSS_37 VCC 33 5
VSS 38 VCC_34 oz
qJ g i g d 9 i o i o o i VSS_39 VCC_35 e
g € 9 § & & i VSS_40 VCC 36 o1
o J i o 9 i o 9 VSSZ41 VCC_37 o1
R570 100 1% | 7 | 7 VSS_42 VCC_38 e
CPU1_) < VSS_43 VCC_39 o—t
T L T ; VSS_44 VCC_40 %
- —_ VSS_45 VCC_41 el
E 5 g & £ VSS_46 VCC_42 et
2 2 2 2 2 VSS_47 VCC_43 e
e g 8 8 8 VSS_48 VCC_44 e
< < < VSS_49 VCC_45 B8
VSS 50 VCC_46
B VsSS 51 VCC47 vec o7 HEE—] VSS_70 1o B
VSS 52 SEis] VecT4s vee 98 (He—yp VSS 69 55—
. VSS_53 —AEo vee_49 VCC_99 VSS_68
6x 330 uF : CPU VR side VSS 54 L_AE20 | \ccs0 vee_ 00 [ vss_e7 B2
VSS_55 VSS 66 512
VSS_56 VSS 65 o3
VSS_57 VSS_64
VSS_58 vss 63 A —
VSS 59 vss 62 (A
AF2 wsoo AF25
CPU Socket : 3704-001153 vss 60 g128 vss 61
0000
2333
>>>>
H ) L]
3
[sq
1\ 2
DRAV DATE TITLE
TERMI|  1/10/2008 SAMSUNG
_— . LYON_Internal D e
HJ KIM MP CPU
APPROVAL REV PART NO.
SJ PARK v PENRYN (3/3) BA41-00856A
FORULE CO0E S
undef ined May 01, 2008 14:36:02 PH 7 PAGE 29 oF 64
1 3 I T
COM-22C-015¢1936.6 .50 REV. 0501/des ign_blocks/CPU_Penryn_MV_§

di/users/nab

e62/mentor/Lyon/int/lyon_int _or_08

SRP Sheet Number: 56 of 64

8-6

cen6 6

agram and Schemati

8 Block Di



[e)

=

AR % A
- This Document can not be used without S

L
.

- o] &4

0on

1zat

author

’

amsung’s

8. Block Diagram and Schematic

Z 3 T
SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL
PROPRIETARY INFORMATION THAT IS
SAMSUNG ELECTRONICS CO’S PROPERTY.
DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS
EXCEPT AS AUTHORIZED BY SAMSUNG.
D D
P3.3V_AUX 3V P3.3V_AUX
T
¥ x| x
e 9 =
PP IR T
N ol o
us I
EMC2102 o
VDD_3V SMDATA ww KBC3_THERM_SMDATA
VDD_5V_1 SMCLK KBC3_THERM_SMCLK
IC| VDD_5V_2 19 &
ALERT# o5 THM3_ALERT#
KBC3_PWRGD[__> POWER OK  SYS_SHDN# THM3_STP#
RESET#
DN1 CPU2_THERMDC
FAN_MODE DP1
FAN5_VDD <} AN o CPU2_THERMDA  10mil width and 10mil spacing.
FAN3_FDBACK#[ > TACH DP2
CPU3_THRMTRIP#[ > THERMTRIP# DN3 -
8 DP3 .TU 2
2 2 S SHDN_SEL
P3.3V_AUX TRIP BT CLK_SEL 591 MMBT3904
nostuff CLRAN 220F[ 1 Q510
I " Ne 4 5 20 ° 33V [
=R69 NC2 GND 55 - B
R1 wwsx NC_3 THRM_PAD. TP967 P [ i i
Opposite side of CPU. Lrss Line Width = 20 mil
=z 507
SMBUS Address 7Ah AV g HDR-4P-SMD
FAN5_VDD[
93 degree C FAN3_FDBACK# <}
B B
TRIP_SET pin voltage = (T-75)/21
3.3* [R2/(R1+R2)] = (T-75)/21 P
RHE Support (Top) S
nostuff
PP p
H MMBT3904 H
CPU1_THRMTRIP#[ _>——
— \ M3 M4 / M2 M1
\ HEAD \ HEAD | HEAD (i HEAD HEAD
) DIA \ ) DIA \ ) DIA \ ) DIA \ ) DIA
L/ LeNetH N\ 4/ tenetH N\ 4/ LENGTH |/ LENGTH !/ LENGTH
nostutt
1y A
BAB1. A 250 0250 BA61 9 250 DRV DATE TILE
TERMI 1/10/2008
LYON_Internal SAMSUNG
" TRECK EV. STEP ELECTRONICS
m;.mam,_njmwa HJ KIM WPThermal _Sensor_SMSC_Emc210
xternal : stul TPROVAL RV PART WO
SJ PARK wp|hermal_Sensor_SMSC_Emc210 BA41 - 00S56A
MODULE CODE LAST EDIT
My 01, 2008 14:36:02 PH 7 pace 61 oF 64
1 3 [ T

COM-22C-075(T536 .6 .5 REV.

di/users/mob ile62/mentor/lyon/int/lyan_int _pr 080501/ des ign _blocks/Thermal_Sensor_SMSC_Enc2102

SRP Sheet Number: 64 of 64

8-7

0& PSGOMEKYVEQERHTGLIQEXMGCIRO



o

<

HgARe 7% A
- This Document can not be used without Samsung’s authorization -

-
.

- o] &4

8. Block Diagram and Schematic

1 3 pl T
SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL P1.05v P1.05V
PROPRIETARY INFORMATION THAT IS T I_l
SAMSUNG ELECTRONICS CO’S PROPERTY.
DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS L w%%% mMA%%o:m H c190 F c188 n_. mog uwn
EXCEPT AS AUTHORIZED BY SAMSUNG. 25V vy 220n 220nl EC4
L K e ey o lon Lomlon, 155
. 2200nF 25V
16V 10V AD
okl okl oo —— CPU1_A#(35:3)
D CPU1_D#(63:0) C_—\ > > ) i i e e - D)
%0 NN OOORNON R R R A et T S MO RN R e A R A e s .
- QOOOVOVOO I OO O BN B B B S B S O O O R o e e R NN NN N N PR N R F 5
i1 8888888880y 0000 0'olobloo0o' oo EEEEEEEEE F i E R EE HoAK S
2 >>>>>>>>>9989¢ £999999999299998988  »>>>>>>>>5555555555555555 HAH G ph 2
# 3 7 7 H_AH T
# 4 H_A# 8
T T AH 1
MHM VCC CORE vIT Im\wﬁm o
# 7 H_A# 11
#_8 H_A¥
# 9 H_A¥
#_10 H_A¥
# 11 » H_A#
L #_12 > H_A¥ L]
# 13 b H_A# 1T
#_14 @ H_A#_18
# 15 g H_A#_19
#_16 ) H_A#_20
417 2 H_A# 21 pHS
#18 % HA# 220097
> MCH1_HXSWING ‘g U509-1 ) v AT
- H_A#_25
RSS2 C580 H_A# 26 pETS
< 100nF H_A#_27
1% 10V mwmmo.—.o_/\_ H_A# 28 n_%o
c 1 0F HArS; [Bre k
m H_A#_31 B20
H_A#_32 Fo1
2 H_A# 33 P2t
@ H_A# 34 proo
b — H_A# 35
b3
8 —  H.ADSK CPU1_ADS#
5 H_ADSTB# 0 CPU1_ADSTBO#
? H_ADSTB#_1 CPU1_ADSTB1#
H_BNR# CPU1_BNR#
H_BPRI# CPU1_BPRI#
H_BREQ# CPU1_BREQ#
Ll H_DEFER# >CPU1_DEFER# L]
CPU1_DBSY#
CPU1_DPWR#
CPU1_DRDY#
CPU1_HIT#
> MCH1_HVREF CPU1HITM#
< ]CPU1_LOCKi#
> CPU1_TRDY#
B HPLL_CLK CLKO_HCLK1
m HPLL_CLK# CLKO_HCLK1#
Z H_DINV# 0 CPU1_DBIO#
B 3 H_DINV#_1 CPU1_DBI1# ]
i H_DINV# 2 CPU1_DBI2#
2 H_DINV# 3 CPU1_DBI3#
# 57 I
# 58 H_DSTBN# 0 CPU1_DSTBNO#
450 H_DSTBN# 1 CPU1_DSTBN1#
#60 H_DSTBN# 2 CPU1_DSTBN2#
# 61 H_DSTBN# 3 CPU1_DSTBN3#
# 62
D# 63 —— H_DSTBP# 0 CPU1_DSTBPO#
- H_DSTBP#_1 CPU1_DSTBP1#
CPU1_CPURST# Am_um H_CPURST# H_DSTBP# 2 CPU1_DSTBP2#
CPU1_SLP#< H_CPUSLP# cre H_DSTBP# 3 CPU1_DSTBP3#
D NC CPU1_REQ#(4:0)
[ MCH1_HXSWING[ > £3 H_SWING i H_REQ# 0 I
W - H_RCOMP 7 H_REQ# 1
R81 249 1% - N W
& o rer ornospeneegANAIRENRERSHRIOEnARETRE | T
_ 08 LAt M- camsboNoe2TNOI0OEC2ITIRILINRRIBSIBI BEEEBTILT, | REQ#
1608 ATL] | mAVREF 111219 2 2 T S S N S N SRS, 010 90,00 0,00 3 < S H_REQ# 4
- e N e e e e e e e e e e e e e S = .
VITLE § 4 2222222929222229222299222022222222222222222222 Hesto 3 CPU1 RSO
& E A w
*POCAFEB-12 Only (Remove in MP Model) P
gl Slololafololalclololulo Jolslnalelol ol olo
Current Setting (def. : default Option) Mmmimw 1] o 6 et S S EEIEER EIA
CFGH# Low High CPUT BSELO < <|<]<]<|<<}<|<<<l=] << << | <|<|<|=<|4Z[5] P1.05V
In| | cFG(5) |DMIx2 DMIx4 (def.) CPU1BSEL1 _ _ |_| Al
CFG(6) |iTPM Host Interface Enable | iTPM Host Intertace Disable (def.) CPU1_BSEL2
CFG(7) | ME Crypto no confidentiality | ME Crypto confidentiality (def.) DRAV DATE TITLE
CFG(9) | PEG Reversal (def.) Normal TERMI|  1/18/2008 LYON_Int ernal SAMSUNG
CFG(10) | PCIE Loop Back Enable PCIE Loop Back Disable(def) - ) THECK TV, ST - ELECTRONICS
CFG(16) | Dynamic ODT Disabled Dynamic ODT Enabled (def.) iTPM option HJ KIM P MCH_CANTIGA_PM_DDR3
CFG(19) | DMI Lane Normal (def.) DMI Lane Reversal APPROVAL RV CANTIGA ¢1/5) PART NO.
CFG(20) | SDVO or PCIE X1 SDVO and PCIE X1 SJ PARK P BA41-00856A
Only(det.) Simultaneously FODULE CODE ST EDTT
undef ined May 01, 2008 14:36:02 P | PAGE 42 oF 64
1 3 2 I T
COM-22C-075(T536.6.5) REV. di/users/mob ile62/ment or/Lyon/int/lyan_int _or 080501/ des ign_blocks/MCH_CANTIGA_GN_DDR?

SRP Sheet Number: 57 of 64

8-8

cen8 8

agram and Schemati

8 Block Di



o

b
- This Document can not be used without Samsung’s authorization -

ZFA

HARA 7%

-
.

- o] &4

IC

8. Block Diagram and Schemat

7 3 2 T
SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL
PROPRIETARY INFORMATION THAT IS
SAMSUNG ELECTRONICS CO’'S PROPERTY.
DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS
PEG1_TXN(3:0)
EXCEPT AS AUTHORIZED BY SAMSUNG. —
0 o {>PEG1_TXP(3:0)
VGA1_HDMI_HPD#
- - i |uf |
555|5] S
=== 2|
ID| e D)
SIS
osne 2 OgolR
Totoreynoono 3BT g 9
I893ER3RIFSAZ009 2 SEEE2¥BRRIRERIRY vog 1 — — — —FroBPEG
o S Lt e e e s O e o
R DDCORTA J32 | CRT-DoC oATA | EEEETEEEESLLLLLL BEBBERE NI R R R RRE S S o compo [ 189 — L —f
CRT3_DDCDATA CRT_DDC_DATA EERREECREEXXXXXX w,m,w,m,m m,m,w m,w BERERE FRFEFFREREFRRRRRR ool ool ey PEG_COMPO
CRT3_HSYNC muww 12 | cRT_HSYNG PR ReRR0 280 volne HEEENEELILEQR00e 2O0PA0 20230 volnns RUNRINLEELGRG0E @ GFX vip_0 533
CRT3_VSYNC CRT_VSYNC < PPPPPPPPPP%%%%%% ooooaon PPFPPPPPPPW.&%W%W aooaoooa Fass
o (_VID_2 |22
CRT3_BLUE CRT_BLUE = GFX_VID_3 mw
ICRT3_GREEN =] CRT_GREEN GFX_VID_4 —
CRT3_RED =1 CRT_RED PCIE GFX
[ B L Y 1 PCIE GFX GFX_VR_EN [€34 N
S|S|& =[] CRT_TVO_IREF
slla| == CRT_RTN ~ — —
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SBay] SADM3 SB_RAS# [ MEM1_BRAS#
B sA oM 4 SYSTEM MEMORY A SB_WE# [ >MEM1_BWE#
SA_DM_5
ATZ] sA DM $B_Cs# 0 partS MEM1_CS2#
e $B_CS#_1 >MEM1_CS3#
MEM1_ADQS#(7:0) _——— A3 5Fi5
Ll s | sADask 0 SB_ODT_0 12013 >MEM1_0DT2
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P3.3V VCC_DMI4 s  eopec 1 U P1.05V
B511 U509-4 3 VCC_PEG 2 [UAL s5v
BLM18PG181SN1 w7 g VoG pEGS B d
o e
s VCCA_CRT DAC_1 — ) VCC PEG 4 .
._. H c583 H 582 A% | \CcaGrRT DAC2 EB88CTGM s VCC PEG 5 [ V48 EantiggigReV A_ I
cs81 100nF 2 =
22000nF 1oV 1007 40F5 &l vcoa pec BG [AR4E 503 1 BLM18PG181SN1
220 sl T000FT 40y drpots
— vy A25 | yCCA_DAC_BG . ann 100nFT 10y C604
Tosea T i [— VCCA_PEG_PLL 10000nF
8510 coot Lcsss g 1000
BLM18PG181SN1 T fonk 3
1ov g v P1.05V
24 VCCA TV DAC 1 W VCCD_PEG_PLL
B24 | \/CCATTV DAC 2 P i
5 b, VCCA_DPLLA ]
P15V B
l_l s Lag
M25 | ycep_Tvpac 3 VOCADRLE csoz |, ECH BLM18PG181SN1
o8 ._.m%ouo Lo B AD1 OnF 255
nF ol 128 VCCA_HPLL = ov |33
22000nF 1oV VeeD_apac —J e T Teom
20% 100nF RN
517 m vcea mpLL AL — 10v 505 7ouH]
BLM18PG181SN1 VCCALVDS ] P1.05V
g
e Leis L37 | eep LVDS 1 3 ——  VeeDHPLL ,& — B9 BLM18PG181SN1
n  LVDS 2 B513
oV 100F L8 | yecpvos 2 VCC_SM_LF VCC_SM_CK VOCA SM_CK_NCTF  VCCA_SM_CK VCCA_SM w g 4100 i._. c119 BLM18PG181SNT | cog5 |, EC12 g
g 2 VCC_AXG_SENSE N 100nF 100nF wmw:m
Ka7 - w AH14 ov 10V | ap
voe TX VDS — b @B o @ L vss AXG_SENSE (>
whel ! 2 | Re
B z
[SRSRSRSRSRSRSRS) P
XN N_N_N_N_N_N_N_N_ 5_4_3_2_1_
NSNS T T T T T T T P1.05V
555 200052 00Y5 98955 ammeovoN-,
PLE A Z33z Dogpapan, Bapah,  3apEbRaaY,
goldo S3335588 55838 553335888 1ov 22000nF
0000 [SYSSRSASRSSRS] 00000 000000000 20%
>>3>> >3>3333>3> >>3>3>> >3335353535>
I g8 3 i
R <
Change to 2703-002397 (F grade) %
P18V AUX i P1.05V
[ 15 N To30 nostuff |_|
1.00H nostutt Ciag e——
L051:2 o7 ciag [ cras] ciog [T ct9s [TECE |
— T ooz 1000nF =3700nF =22000nF == | 22000nF == 220UF ==
603 co 63v] 1ov 0% T (2 Tz
B512 2200007 AV PLAV AUX [~ g — ] — L
BLM18PG181SN1 o 1.0UH nostt A
| P1.05V
T
I— R97 ﬁ —_— DRAV DATE TOLE m>gwc ZQ
= | TERMI 1/10/2008
= C193 C189
.«._om“ﬁ o1t 10onF ==, S191 == 122000nF CHECR OEV. STEP H1ON-Internat ELECTRONICS
BLM18PG181SN1 Princ 10V o HJ KIM MP MCH_CANTIGA_PM_DDR3
€145 1ov | APPROVAL REV PART NO.
1 hosut S PARK rp CANTIGA (475 BA41-008564
MODULE CODE LAST EDIT
Moy 01, 2008 14:36:02 P 7 pace 45 oF 64
3 [ [ 1

7
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SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL
PROPRIETARY INFORMATION THAT IS
SAMSUNG ELECTRONICS CO’S PROPERTY.
DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS
EXCEPT AS AUTHORIZED BY SAMSUNG.
Tolol-lls]
AEEEmn [Tl
b gizfait Cos IR g oI5l b e o
<|<g<|<|<|<|<|2l<|<|<<[</<[<[<|<|<[<< [T <=<=<=<=g==1<
A12 FRRRRRRRRB5 883885888 AQIRENERBEIBI8
R ORI A3
R1g| VSS_2 Do nnonnnnnnnegn —VSS_136 7=
A lvsss | 22222222292929282222 CEGBBLBLLLLBLEG | vss 137 A3
220 | yss_4 vss_138 [-A20 4
423 vsss L I vssT13g [AVE
42| vss s vss VSS 140 |AVAE
A31 - . AVE
Ao vss7 VSS_141 (A2
A vss8 VSS_241 — — VSS_205 VSS 142 [
i vsso VSS_242 VSS_296 VSS_143 (Al
ARia] VSS10 VSS_243 VSS_297 VSS 144 (e
Haaia| Vss_1 VSS_244 VSS_298 VSS_145 (AL
|| Haase| vss_12 VSS_245 VSS_299 vss_146 (AREL |
g | vss_13 VSS_246 VSS_300 vss_147 (AT
A | Vss_14 VSS_247 VSS_301 VSs_148 (AU
2828 vss 15 VSS 248 VSS 302 Vss 149 (AL
e vss 16 VSS 249 VSS 303 VSS 150 A2t
2844 vss 17 VSS 250 VSS_304 VS 151 FAVEE
VSS 18 VSS 251 VSS 305 VSS 152
I»mw VSS_19 VSS_252 U509-5 VSS_306 VSS_153 mks.r
VS5 20 VSS 253 VSS 307 VSS 154
[-A22 vss 21 VSS 254 EB88CTGM VSS_308 VsS_155 -2
5828 vss 22 VSS 255 VSS_309 VSS 156 B—
223 vss 23 VSS_256 50F5 VSS 310 VSS 157 |-
AB4T | vss a4 VSS 257 VSS 311 VSS 158 (B3 —
FAS vss2s VSS 258 VSS 312 vss_159 | B
c 852 vss 26 VSS 259 VSS 313 VSS_160 |-B—] q
FaD12 | VSS_27 VSS_260 VSS_314 VSS_161 [BAT3 ]
b2 | VSS_28 VSS_261 VSS_315 VSS_162 BAT6 ]
D38 | VSS_29 VSS_262 VSS_316 VSS_163 BA2 1
FADa1 | VSS_30 VSS_263 VSS_317 VSS_164 BA20°]
A2 vss 31 VSS_264 VSS_318 VSS 165 [-BA2L
Higir| vss 32 VSS_265 VSS_319 VSS 166 or
AL vss 33 VSS_266 ] 4 VSS_320 VSS_167 [aaai
Do vss 34 VSS_267 3 3 VSS_321 | VsS168 SRz
g0 VsS36 |, VSS_268 = < VSS_322 @ VSSI169 o
Hagia vss36 |3 VSS_269 VSS_323 > | vsst70 g
Foss vssar |~ VSS_270 VSS_324 VSST171 (ot
252 vss 38 VSS_271 VSS_325 vssT172 (B3
AEay] V8539 VSS_272 VSS_326 vss_173 (HEsk
|| e Vss 40 VSS_273 VSS_327 vss_174 (HE0 |
AFss Vss 41 VSS_274 VSS_328 VSST175 ez
Eiy| VsS4 VSS_275 VSS_329 VSS_176 [H
=2 vss a3 VSS 276 VSS_330 vss_177 B3
1| Vss 44 VSS 277 VSS 331 VsST178 [
I\rww VSS45 VSS_278 VSS_332 VSS_179 ﬂunuur
VSS 46 VSS 279 V5SS 333 VSS 180
l»mw VSS_47 VSS_280 VSS_334 VSS_181 Wopm[
4528 vssTas VSS 281 VSS_335 vss 182 B
A Vss 49 VSS 282 VSS_336 Vss 183 | B
s e el
% VSS 52 VSS_285 VSS_339 VSS_186 $er
4228 vss 53 VSS_286 VSS_340 VS 187 o+
5 AT vss 5 VSS_287 VSS 341 vss 188 230 o
a2t | VSS_55 VSS_288 VSS_342 VSS_189 8046 ]
FAR24 | VSS_56 Il VSS_289 VSS_343 VSS_190 806 ]
AHoe VSs s7 i VSS_290 VSS_344 VSS_191 5E2
FHarss | Vss 58 ] Vss 291 VSS_345 VSs_192 (o
Hams3| vss 59 o VSS_292 VSS_346 Vss_193 (o2
Hirss | VSs_60 Vo] VssI293 VSS_347 VSS_194 (oL
Hn8 | vss 61 VSS_204 —I L vss_348 VSS_195 (oEZe
[AFaz| V3522 | Tvalvps Ves1e [BFIT
AH5 . Vss VSS SCB ”\l VSS NCTF . BF44
VSS_64 VSS_198
|28 | yss6s I [ 1| Vss1e9 [ BEZ]
AJ10 - = BG10
o VSS_66 Q © VSS_200 (22
AJ13 @ = N T D © N 0 - BG13
VSS_67 U3 — N <0 DA O 1 VSS_201
AJ2 VSS 68 Qo Qo 111 L T Ty TR TR TR T w VSS 202 BG14
M AJ20 | \oq 8 3 B8B888 5555556606 G ggssgorvevooreogranIoeNSRSSNOINENR00 205 [BGTS H
AJ24 | VSS_69 < < 0000 222222222 Z 3.2,2,2,2,ﬂ_ﬂ,ﬂ,2mu,N_N,ﬂ,z,m,2,2,2,2,2,2,2,2_2,2,2,2,2,2,2,2,2,2,2,2_2, VSS_203 g7
VS0 =% 8 duvne  0vvnevvdd 0 0'0a0'v'0n'n'n'ev'no'v'n'e'n nn'v'v'o'v'v'ble ve v'v'vd'v'pee' | VSS 204 EETs
2 3 33388 838383833 3 333388888888838383838388888888383838 L-vss2205
> > >>>>> >>5335353>35>> > 3333335333333 535353535353535353535353535535353535535555
a5 RETI0  SREAASG=RS S SINIRSB RIS QIQS P =T = QIQ & SRS 2 LUTIQINIR IR 13
o T TR B O 531 1 O P10 12115 o 5 3 1 Y
G <|<|<|<| [<|< || cof oo joo | eofcd| | e o) oo
2| 2l
DRAW DATE TITLE
TERMI 1/10/2008
_ LYON_Internal | SAMSUNG
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7 3 T
SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL
PROPRIETARY INFORMATION THAT IS
SAMSUNG ELECTRONICS CO’S PROPERTY. UUm mOIU—gg *.o
DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS .
EXCEPT AS AUTHORIZED BY SAMSUNG. Height : 5.2mm (Reverse)
D
MEM1_ADQ(63:0)
PO.9V
DDR500-1 T
DDR2-SODIMM-200P-RVS ME POWER RAIL UNDER ME ENABLE MEM1_AMA(14:0) Mmm m
MEM1_AMA(14:0) [ _>— 0 1/2 RIE M
L 101 A0 R108_
100 »M P1.8V_AUX 05 W
9 11
98| A3 56
7|t DDR500-2 07
A DDR2-SODIMM-200P-RVS AW
3| AT 2/2 58 )
911 )e 121 ypp1 vsste 185 AW
105 111 114
3 A10_AP 17 VDD2 VsSsi17 157
A1 1 g5 VDD3 VSS18 WA
e A12 P33V gz voD4 VSS19 R112 5%
A3 H > vobs VvS520 MEM1_CSO0# e
c Atd 184 voos vss21 MEM17CS1# W
= A15 VDD7 VSS22
MEM1_ABS(2)[ > A6_BA2 4 c104 10 22 voos VsS23 MEM1_CKEO o e
MEM1_ABS(0 1074 gao o 22000F 05| o010 e K-S
- 106 88 R110 56
MEM1_ABS(1 BA1 28 vop11 V8826 MEM1_ODTO R0 22
MEM1_CS0# 110, VoD12 vss27 MEM1-ODT1 WA
S0* VSs28
gmg_uowimu s1* 2] 199 | yppsPD VS529 MEM1_ABS(0) — —
W VSS30 MEM1_ABS(1) Ri52 W56
Su Mok BNt Vss31 MEM1_ABS(2)
=1 NC2 V8832
CLKT_MCLK1 MCH3_EXTTS0#<_ ——————————S0{ N3 VSS33 MEM1_ACAS# R109 o
CLK1_MCLK1# i Nea VsS34 MEM1_ARAS# R103 /56
L] MEWI1_CKEO 53] NCTEST VS535 MEMT_AWE#
MEM1_CKE1 vesss
37
MEM1_ACAS# 1134 cas: Da31 (o= VsS38
MEM1_ARAS# 105d Ras* pa32 42 VSS39
MEMT_AWE# 5 WE Da33 2 VS840
RT3 gy 10K 1% 3 198 Dasd 37 vesh
Mok oS00 | SA0 DQ35 V3842
RIA WA 1% —g 200 a1 T - — vSs43
SMY CLK o7 361 D36 126 yess 7 Place one cap close to every 2 pull-up resistors terminated to PO, m<7
w_swwlc\,;m s DQ3s ! VSs45
114 Q39 VSs4s
MEM1_ODTO 119 | OPTO DQ40 g Vss47
MEM1_ODT1 obTH DQ41 A vss7 Vss48
o MEM1_ADM(7:0) pQez 2T —4 VSS8 VS849
oMo D3 e ——4 vSsg V8850 7 Place one cap close to every 2 pull-up resistors terminated to 3.27
DM1 DQ44 VSS10 VSS51 PO.OV
142 7
o D 122 = R veses
130 | pvg DQ47 (124 7] 1961 yss13 VSS54 Tt
1 DM5 pQ4s 7 193 | vss1s V8855  nostuff
uwm DM6 DQ49 mw 9] 8| yssis VSS56 ._.9&.aBmﬁoB@Qwm_.namﬁoau.oﬁ@oa%oﬁH_.oam‘.nﬁmﬁoam_.oam, sm”:n
——— DM7 DQ50 V8857 + nostul
MEM1_ADQS(7:0){_>—t cmﬂ 175, ._J8%.?%4_82%83%83%83%ognﬂo?mﬁggmﬁ8;%8;%8:%8%, nostuff
- : 13| paso Dasa 158 /] < 3708.001341 " nosuft
5 DQs1 DQ53 “ww W\ 10v 10V 10V 10V 10V 10V 10V. 10V 10V 10V 10V 10V 10V ” nostuff
10 5oss s —st
|| 145 DAS4 DQS6 (~£7
5169 | DQS5 DQ57 189
——— oo Hor—= ME POWER RAIL UNDER ME ENABLE
N8 B3S) i S — .
MEM1_ADQSH(7:0) “ Daco [ 180 EMC Solution(07.10.18)
DQs*0 Q61
2% pas'1 D62 32 “ oot nosut pray aux | F1eenear SODINMO
a9 Das2 DQ63 My s
T29° DS’ i 2 iR
146 QS ST= 3T = EC5
1670 Docee R - hmmo:L. c159 H C206 Ho:: H c148 H c213 Hm%wmhm%ﬁh m%%:w._.mmoﬂ
\ 186, DQS*7 M M MW( H chojﬂlﬂ NNOD:ﬂI—I Nweo:ﬂq mmco:ﬂlﬂ 2200n I—I 10v AI 10V I—I 10V l—l 10V
2| 3709.001341 _
TycolFoxen : 3709-001341 - _— -
Suyin : 3709-001502 TERMI|~ 1/10/2008
_ LYON_Internal | SAMSUNG
HJ KIM MP SODIMM_DDR? ELECTRONICS
APPROVAL REV PART NO
SJ PARK v SODIMM-DDRZ #1 BA41 - 00856A
MODULE CODE [AST EDIT
Moy 01, 2008 14:36:02 PN 7 PAGE 58 o 64
7 3 I T
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7 T 3 T
SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL |
PROPRIETARY INFORMATION THAT IS Ucm wo U—gg .*.—
SAMSUNG ELECTRONICS CO’S PROPERTY.
DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS Im_m—: :9.2mm Am¢<m_‘mmv
EXCEPT AS AUTHORIZED BY SAMSUNG.
D |
MEM1_BDQ(63:0) PO.OV
ME POWER RAIL UNDER ME ENABLE T
MEM1_BMA(14:0) R129 |
R117 4
DDR501-1 : w
501- RT18
DDR2-SODIMM-200P-RVS P1LBY_AUX R134
1/2 DDR501-2 R165_
MEM1_BMA(14:0)[_>— - R
B -BUAC40) 102150 Qo 13 DDR2-SODIMM-200P-RVS R132 j N
1011 A9 2ay [T 119 )
100] 3 oo 2/2 160
99 112 120
8] A3 D3 -2 voo1 vsste 5
ary DQ4 117 voD2 vssi7 195
11 A5 DQ5 54| VOD3 vssi8 o
A6 DQ6 ——36 vDD4 Vvssig
2 P3.3v 95 167 )
A7 DQ7 15 VODS VSS20 V'
S| ns DQ8 4| VDDS vss21 - s
o] A9 DQg S5 voo7 vss22 MEM1_CS2# Riss &
12 A10_AP DQ10 H H 57| VDD8 vss23 MEM1_CS3# N
Al D11 c106 ——57- VDD9 Vss24
591 a1z pai2 7 100nF: A —% vooio VS$25 60 MEM1_CKE2 BRI 2
C| A13 DQ13 A 10V " S04 | VOD11 VSS26 MEM1_CKE3 \ [«
A14 DQ14 VDD12 VSS27 5 R131 56
= A5 DQ15 ™ VSS28 |2 MEM1_ODT2 Ri2d W5
MEM1_BBS(2)[ > A16_BA2 DQ16 o] VDDSPD vss29 42—, MEM120DT3 \
DQ17 vss30 (12—
MEM1_BBS(0) 107 { gag DQ18 83 | ncy vss31 L MEM1_BBS(0) R121 56
MEM1_BBS(1) 106] gay DQ1g Iy "2 nee vsssz 22 MEM1_BBS(1 RIZ8 W32
DQ20 MCH3_EXTTS1# < }———————————23 NC3 V8833 1% MEM1_BBS(2
MEM1_CS2# DQ21 o3 NCa vssas (5L R123 .
MEM1_CS3# DQ22 63 NCTEST vss35 12— MEM1_BCAS# Riso M
DQ23 4 VSS36 4 — MEM1_BRAS# A3 =
CLK1_MCLK2 DQ24 MEM1_VREF VREF VSS37 MEMT_BWE# N
Lo e Blow I
o ca73 202 155
|l CLK1_MCLK3# DQ27 e, GND1 vssdo (-2 Ll
MEM]-CKES BGzo [ X 47 ysst Vasia 1
N s DQ30 331 vss2 vssas (2
P33y MEM1_BCASH o —T 2% vssa vss44 |2
MEM1_BRAS# DQ32 [}33—— T2 vsst VSS45
MEMT_BWE# m DQ33 {28 1o Vsss VSS46
R76 y\\ 10K 1% 198 D34 537 51 Taa | V%6 Vss4r g
Mok 19— $8—700 ] SA0 DQ35 57 Y g VSS7 VSS48 7
M\—E—2—e—= 2 sA1 DQ36 5 —— VSS8 VSS49
SMB3_CLK Jor sl ooy 18— 7 vsso vsss0 (32
SMB3_DATA SDA DQ38 VSs10 vsss1 (Hi2—
- 14 Da39 (138 121 vssi1 vsss2 (H8—
KWKT%WN 119 wwﬁv quw 3 196 «wm“w «mmww 40, Place one cap close to every 2 pull-up resistors terminated to P0.9V
B| - 1 ] 193 138 PO.9V B
MEM1_BDOM(7:0) Qa2 (31 —4 Vss14 vssss g @ 0000 = V-
W DMO DQ43 % B VsS15 VSS56 % ” '
DM1 DQ44 V8857 ———— '
2 | Dz owa 142 ._.Qm%oim_.nﬁm_.o)mm._.ﬂj._.oﬁm._.nﬁw_.oﬁw_.nim._.o;w._.ozo._.ﬂmm_.oam, nostuff
755 M3 DQ4s (122 3709001529 .  RBslHft
147 wxm wmuw 1? AV A4 ._uaongSLJoo:m.a?.m-a?muso:%oo:mJoo:m-a?mJDo:mJoo:mJoo:muao:n, mmmwm
170 159 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V ”
\Z_185] Do Dose 173 AT [
MEM1_BDQS(7:0) C_—T s Dast (12
DQSo DQs52 160
DQs1 DQ53 174
DQs2 DQ54 176
|| 751 DAS3 DQS5 (7 L
1 DQs4 DQ56 181
569 | D30 Q57 45 P1.8V_AUX | Place near SO-DIMM1
7 188 DQs6 DQ58 M1 ¢
188 posy DQ59 |jar—
MEM1_BDQS#(7:0) = a8 wmmw ﬁww 4
e DA62 9 T ciee Leoa Leres Loren Lo L0218 Lotz T orra ] oirs
wmwtw Das3 25v ._ummoo:m._ummoa%n_umwoo%._- Nmoe:m._uﬁoo;nn_uum@% “m@.n %@:n “m@%
1 % AD
1254 Das*4
——ae 0as's
157 0as'6
188 pas+7
2| 2
3700.001529
DRAW DATE TITLE
Foxcn : 3709001529
TERMI 1/10/2008
Suyin : 3709-001503 LYON_Internal SAMSUNG
HECK V. STEP ELECTRONICS
HJ KIM P SODIMM_DDR2
APPROVAL REV PART NO
SU PARK P SODIMM-DDRZ #2 BA41-00856A
MODULE CODE [AST EDIT
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7 3 P T
SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL
PROPRIETARY INFORMATION THAT IS
SAMSUNG ELECTRONICS CO’S PROPERTY.
DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS
EXCEPT AS AUTHORIZED BY SAMSUNG.
Internal VR Strap
INTVRMEN _Pull up ca12 Y2
VeeSus1_05, VecSus1_5, VeeCL1_5 0007F  32.768KHz
i) VceLAN1_05, VeeCL1_05 b |~| D|
o - P3.3V
U L R19g
= =i R227 10K 19
e |~ﬂ KBC3_CPURST# < }———— |\ 1%
I KBC3_A20G < R223 ) \1 10K 1%
Carq 26000385
U513-1
NH82801I1BM
Il P3.3V_MICOM PRTC_BAT 1/5 !
€28 | Rrext FWHo_LADO |80 LPE3LADE0)
C24. - K4 1
PRTC_BAT RTCX2 FWHILADT a7
N = R678 FWH2_LAD2 [ 5—
" CHP3_RTCRST# RTCRST# " FWH3_LAD3
D515 ey ons R618 CHP3_ME_RTCRST# SRTCRST# ee 3
BAT54C = H W > CHP3_INTRUDER# ummo,wJ% CHP3_INTRUDER# INTRUDER# L FWH4_LFRAME# pt>—————————————{ > PC3_LFRAME#
C694 g P1.05V
- 1000nF INTVRMEN 7 7’ LORQO# P32
LAN100_SLP LDRQ1# GPIO23 p** H
E25 | gl aN_CLK A20GATE HXWOu|>Noo R608
c o13 A20M# CPUT_A20M# = 5 c
R649, 20K % —— LAN_RTCSYNC
W 1% TR ot > CHP3_RTCRST# - DPRSTP# UUW%H.MW CPU1_DPRSTP#
G613 ] LAN_RXDO DPSLP# CPU1_DPSLP#
E D14 LANRXDI z AJ6 R610 56
0 14} | AN"RXD2 Ed FERR# |/ <_]CPU1_FERR#
R650, , 20K] 1% o
BATT500 T > CHP3_ME_RTCRST# D3 Lan_TxD0 = cPUPWRGD D22 0pU1_PWRGDCPU
€99203-1030N-L 215 LAN_TXD1 2 A
12 LAN_TXD2 F L IGNNE# p~—=>——————— > CPU1_IGNNE#
mﬁwm% | cees B10, % AE22
nF R680_ 101 22 1% GLAN_DOCK#_GPIO56 INIT# Fee CPU1_INIT#
6av | HDA3_AUD_BCLK: Ro 1\ 35 J1oP1SV 828 INTR |25 CPUTTINTR P1.05V
4309001022 nostuf RO82 226 11% RS89y, 24.0 1% P Bo7| S-AN-COMPL RCIN# KBC3_CPURST#
M RTC Battery Holder : Roe 2 1% 1608 - y N (A28 CPUT_NMI N
CR203 : 4301-000108 For RTC Reset HDA_BIT_CLK SMi# CPU1_SMI# R607
IROES 22 HDA_SYNC = 56
R651 = - stPolk pAHZ 5 cpu1_STPCLK#
_AUD | R % ST AG26 - R586 0
HDA3_MDC_RST; I THRMTRIP# R6T2 M FYREL \: <] CPU1_THRMTRIP#
HDA3_AUD_SDIO HDA_SDINO g
HDA3 MDC_SDI1 HDA_SDIN1 < pECI [AG27 —
FiDAS FiOM-SDI2 1IDAZSDIND g Place 56 ohm resistor within 2" of ICHOM
P3.3V HDA_SDIN3 Place PU resistor within 2" of 560hm res.
HDA3_AUD_SDO HDA_SDOUT A1
Ro21 HDA3 MDC_SDO SATAGRXN [ H11L
IB| K= HDA3 'HDMI_SDO HDA_DOCK_EN#_GPIO33 SATA4RXP AG1Z B
1% > HDA_DOCK_RS#_GPIO34 — SATA4TXN AF12
ﬁ SATA4TXP [AF
CHP3_SATALED# < SATALED# Ao
10nF 25V AJ16 SATASRXN AJ9
SAT1_RXNO —j SATAORXN < SATASRXP AETO
SAT1_RXPO AF17 SATAORXP .N SATA5TXN [AF10
SATI"TXNO - AEIZ| SATAOTXN <3 SATASTXP |AF v
SAT1_TXPO s SATAOTXP < AH1G
AHIS @ SATA_CLKN ﬂo;ﬁmﬁ)&
SAT1_RXN1 = P13 saTatRxN SATA_CLKP CLK1_SATA
SAT1_RXP1 SATATRXP st
SAT1_TXN1 SATATTXN SATARBIAS# AHT
SAT1_TXP1 SATA1TXP SATARBIAS
R689
u
SATA Cap. Place ment : .
Distance b/w the ICH3-M & cap on the "P" signal should be identical
distance b/w the ICH9-M & cap on the "N" signal same pair. N4
| 2|
DRAW DATE TITLE
TERMI | 1/10/2008 SAMSUNG
_— . LYON_Internal D e
HJ KIM MP ICH_SM_B
APPROVAL REV PART NO
SU PARK v ICH3-M <175 BA41-00856A
MODULE CODE [AST EDIT
Moy 01, 2008 14:36:02 PN 7 PAGE 34 oF 64
1 3 2 I 1
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D Dl
U513-2 P33V
NH828011BM T
2/5
D11 F1 10K 40 R710
%1 f e
D9 | AD2 REQ1#_GPI050 B6
m% AD3 GNT1# GPIO51 mw = R709
Co| AD4 REQ2# GPIO52 ey K
£707 ADS GNT2#_ GPIOS3 e 1%
B71 AD6 REQ3#_GPIO54 6
al AD7 GNT3#_GPIO55 p—
H C5 | AD8 D8 =
&1 AD9 C_BEO# pg,
Fs | AD10 C_BE1# 6
5 Aot C_BE2# PR2
£ AD12 C_BEs# PR
A3 AD13 D! 10K _y\_R713
55 AD14 IRDY# P23 —¢ W
75 AD15 PAR I3
58 AD16 PCIRST# K<
151 AD17 DEVSEL# pC g
&)D_m PERR# P& AT
82 Api9 PLOCK# 057 WSk
c3l AD20 SERR# A TOK
c3| i
& | 21 STOP# P W—isk
c 2| AD22 TROY# bES: 1 q
c1l AD23 FRAME#
o] Ao C14
7| 7023 L —— 1
o7 AD26 PCICLK (2 CLK3_PCLKICH
G5 AD27 PME# o=
P33V He | »mwm
|=| m AD30
P3.3V —AD3t
= 2029 11 10K o e Boot BIOS Select
R7T2 W0k - E1] BIRAA# interrupt UF PIRQE#_GPIO2 g
RA2 10 E1J piRaB# PIRQF#_GPIO3 PKS BIOS | PCI3_GNTO#] SPI3_CS1#
PIRQC# PIRQG#_GPIO4 =7
|| Re24 LK > CHP3_SERIRQ R233 10K C4d pIRaD# PIRQH#_GPIOs &2 LPC HIGH HiGH L
SPI Low HIGH
R226 y\, 10K > PCI3_CLKRUN# PEX1_MINIRXN1[> Noa] PERN1 PCI - Express PERNS | £20
PEX1_MINIRXP1 250 T0GE TV Pag] PERP! PERP5 (29 PCI HIGH Low
PEX1-MINITXN1< | PETN1 PETNS 27 p3av
PEXT MINITXP1< | — 291 | [1000F10V___P26 | perpy PETPS |-F26
LPC option ; These are used with LPC | =
w% PERN2 PERN6_GLAN_RXN mw
\iao| PERP2 PERP6_GLAN_RXP |-520
Mag | PETN2 PETN6_GLAN_TXN g7t R193
“>-| PETP2 PETP6_GLAN_TXP [—* 1% P3.3V
PEX1_EXPCARDRXN3 429 | pERNG nosff | iTPM Disable
: e B oL N Risn: '
PEX1_EXPCARDTXP3<__| n PETP3 SPI CLK (552 RN 5T 8PI3 CLK 10K
w00 spl_csor pPZ o [R620__y SPI3-CS0# u.,
PEX1_GLAN_RXN4[ > PERN4 SPI_CS1#_GPIO58_CLGPIOS Ppg= RETT %
PEX1_GLAN_RXP4 394 TV Hor] PERP4 SPI_MOSI gS——&— =\, & SPI3_MOS|
PEX1-GLAN_TXN4<_| ooV | PETNA SPIZMISO SPI3_MISO
PEX1_GLAN_TXP4 PETP4
P33V AUX AC caps : PCIE need to be within 250mils of the driver
Resistor for Test : Place Stuffing Option to minimize stubs
| Us14
PLT3_RST_ORG#[_> i AmNom i
_RST_( 4 W > PLT3_RST#
i R617 J_
i 100K =
1%
v _
| ‘ 2|
DRAW DATE TITLE
TERMI 1/10/2008
_ LYON_Internal | SAMSUNG
HY KM v ICH_9M_B ELECTRONICS
APPROVAL REV PART NO
SJ PARK v ICH3-M <2/5) BA41 - 00856A
MODULE CODE [AST EDIT
undef ined May 01, 2008 14:36:02 PM 7 PacE 35  oF 64
1 3 2 I 1
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SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL
PROPRIETARY INFORMATION THAT IS
SAMSUNG ELECTRONICS CO’S PROPERTY.
DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS
EXCEPT AS AUTHORIZED BY SAMSUNG. P3.3V_AUX  P3.3V_AUX
U513-3
4 Roo7
X% =10k NH82801I1BM
P3.3V_AUX ol 1% 375
D — D
PRSVAUX == SMB3_CLK G16 ['sypoLk ouoRx 2L DMI_RXN_0
SMB3_DATA SMBDATA DMIORXP DMI{_RXP 0
10K 212 - E: 2 u29
R208 ) > SMB3_ALERT# 8 LINKALERT#_GPIO0_CLGPIO4 |2 DMIOTXN DMI{_TXN O
! < C s U28
R192 = patta 51| SMLINKO DMIOTXP DMI1_TXP_0
5 P3.3V_AUX 10K SMLINK1
RI9 yp\—1K1% 5 pEX3 WAKE# S % | fio omitRxN Y22 DMI1_RXN_1
RI# DMIRXP (2% DMI1_RXP_1
e DMITTXN (A2 DM _TXN_1
WES CHP3_SUSSTAT# 519 SUS_STAT# LPCPD# DMITXP DMI_TXP_1
,lm\x ITP3_DBRRESET# SYS RESET# g I oI RN 2 P3.3V
- 2 _RXN_
CHP3_PM_SYNC#<_}————— M4 pusynce GPIoo £ DMI2RXP DMI1_RXP 2
- A7 g DMI2TXN DMI1_TXN_2
L P3.3V AUX SMB3_ALERT#[_>————————"""c| SMALERT#_GPIO11 g DMI2TXP DMI1_TXP_2 R591 L
CHP3_PCISTP# A12d| sTP_PCI#_GPIOTS o3 DMI3RXN DMI1_RXN_3 wgs
Rigs  CHP3_CPUSTPH STP_CPU#_GPIO25 &5 DMITRGS s ]
P3.3V s DM _TXN:
T w#wx PCI3_CLKRUN# ( >——————L4d cLkrUN#_GPIO32 % DMI1_TXP_3 AMG%NMWS
ownl B 1oV =45
PEX3_WAKE# N ILEY E20o) waKe# ﬂo:ﬁwno CH# p1 5y :
JE T cHPa SERRQ e SERIRQ DMI_CLKP CLK1_PCIEICH
R611 . 10K 1% | nosutt THM3_ALERT; THRM#
7 [ s > CHP3_BIOSWP# 21 DMLZCOMP |4E2 R587 29
i i VRM3_CPU_PWRGD[ _>————“- VRMPWRGD E—— ﬂ|§ % 1608
10K 1% , nostuff o
R225 ! >AUD3_SPKR |PU : No Reboot Mode A0 1pg cLctko FE24 5 cHP3_CL_CLK 0
c| 17 - o6 CLCLk1 [B19 df
CHP3_SLPS3# SLP_s3#
Res6 ) 47 MB35 OATA b3y AUX nnwmwwwwm Ste-3e LDk £ CHPO CLLDATALD
- CHP3_: SLP_S5# | =
R206_\\ 27K > SMB3_CLK m%o S4_STATE#_GPI026 < CL_VREFQ mw
KBC3_PWRGD > ; PWROK 5 CL_VREF1 —
RE27 ., 100 1% L R222 | CHP3_DPRSLPVR< Jrgss——or— a1 DPRSLPVR GPIOt6 .2 CLRsTO# pE2L < CHP3_CL_RST_0#
\/\ 1% BATLOW# W Aw CL_RST1# p—
_— R3 = | A16
ngmdoomﬁﬁ KBC3_ PWRBTN# [ >—————— ) PvReT® H MEM_LED CPI024 <18 cpa_suspwR_ACK
i i AV‘SN Y o NETDETECT GPIO14 mm KBC3_AC_PRESENT
L KBC3_RSMRST#[ > - = | RSMRST# WOL_EN_GPI09 2% s woL en |
7553 7 [ ook W CLK3_PWRGD < J————————— | CK_PWRGD Usspon | ACS USB3 PO
T et 19¢= KBC3_PWRGD[ >————R® clpwRoK USBPOP 42 USB3 PO+
a USBPIN 357 USBO and 6 ports should be
162 st T connected with exteral ports
N usaP2N ST USB3_P2-
J KBC3_EXTSMI# Ae1e-| TACH1_GPIOY ussP2P 4C2 USB3 P2+
| P3IV AUX | CHP3 BIOSWP# i TACH2 GPIOS eico  USBP3N 522 USB3_P3-
| = P3.3V KBC3_RUNSCI# S TACH3 GPIO7 UsBPap 484 uss3_pas
D517 : KBC3_WAKESCI# GPIOS USBPAN USB3_P4-
BAVOOLT1 i - 32 LanPHYPC GPIOT2 UsBpap 453 USB3P4+
i i AC2-| ENGDET_GPIO13 UsBPSN (AAL USB3 P5-
R626 - TACHO_GPIO17 USBPSP (-7 USB3_P5+
o i R706 CHP3_GPIO18 a1 GPIO18 USBPN (V2 USB3_P6- o
10K = CHP3_GPI020 Az | GPI020 USBPGP v USB3_P6+
1% CHP3_BIOS_CRI# ‘g | SCLOCK_GPI022 o USBP7N |3
7 SRR ENoE D19 | QRT_STATEO_GPI027 o USBP7P Wi
. = > QRT_STATE1_GPIO28 o USBP8N USB3_P8-
wmcwmfj 470F i CHP3_SATACLKREQH < GRS e SAQANR Nt AE750| SATACLKREGH GPIO35 USBP8P 1%3%?
| ) 5 s ook g oo Ui
i e T [Re13 10K 1% A SDATAOUTI_GPIO48 > USBP1ON 153 USB3_P10-
= R625 nostuff i TR654_y0 10K 1% | ‘Ag| GPI049 USBP10P (77 USB3_P10+
i =22 nostult - ;. o GPIO57_CLGPIOS USBP1IN 75
i nostuff L iTPM Disable T "Vrostfi i USBP11P ==
- AUD3_SPKR SPKR USBO, 6 : Rear Port
MCH3_ICHSYNCH# Hﬁﬁ MCH_SYNC# oco# GPios9 pi USB2 : Left Port
B21 | p3 o 0C1#-GPI0o40 pN2
H AH20 3 x NG USB3 : Right Port(Sub board) H
P33V Aj20°| PWMo s 0C2# GPIO41 Ppg USBA4 : Express USB
511 PWM1 OC3#_GPIO42 pr press
ALY bz OC4#_GPIos3 P USBS : Bluetooth
T T T CLK3_ICH14 H kg OCai-apiosn Pt usBs : Camera
g AF3 2 - M3 USB10 : 2-in-1
| Rros | R653 i CLK3_USB48 S = E ocr# GPiout i
= 10K SUSCLK © 0C9#_GPIO4s P
[ e | P33V 0C10#-GPIO46 PES |4|
nostuff a SATAOGP_GPIO21 0C11#_GPIO47 pP3 R705 1K 1% nt GFX Select
i nostuff SATA1GP_GPIO19 og AG2
CHP3_GPIO18 CHP3_BIOS_CRI# SATA4GP_GPIO36 5% useRBIAS RS2
| CHP3GPIO20 | SATASGP_GPIO37 u R
i f
< R564 i AW
=
=0
R707 RAV DATE TITLE
E wt
f = NEE TERMI|  1/10/2008 LYON_Int ernal SAMSUNG
o CHECK DEV. STEP
ih /m_Om CRISIS RECOVER STRAP W KO w 1CH_SH.B ELECTRONICS
— . PLACE NEAR KEYBOARD TRROTAC Gl FRT O
(Put it a debugger connector) $J PARK v ICHS-M <3/5) BA41-00856A
MODULE CODE [AST EDIT
May 01, 2008 14:36:02 PM | PAGE 36  oF 64
z I 3 2 I 1 }
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SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL
PROPRIETARY INFORMATION THAT IS <ol RIINILIRISIRI SIS
SAMSUNG ELECTRONICS CO'S PROPERTY. PR R R R R B W 5
DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS
EXCEPT AS AUTHORIZED BY SAMSUNG. H25 eoTON 8RIBNS
Faveotse i oo s oS QDo
P vecis B @@ sma) oeooos
o VCC15B19  @oopoaonoooooess P1.05V
sl veeis e 33883583588388588
P15y 3300hm@100MHz L2 | o522 >>>>>55555555555
D] 825 mm VCC175 B 23 ©335 | C331 D)
Y Y — 100nF == 100nF
BLM18PG181SN1 M24 1 cc17s B 25 — vecet_os o1 A1 v ] 1oV
A —f——1 wa VCC1_5_B_26 VCC105 02 or—}
Teeso Tcear T .oy N2 | VG158 27 VG105 03 [C2]
22000nF==22000nF: 2200nF N25 VCC1_5_B_28 VCC1_05_04 =+1
20% 20% I—aq VCC15 B 29 VCC105 05 =21}
555 VCC15 B 30 VCC105_06 12—
—Raq | VCC1 5 B 31 VCC105_07 i
nostuff PRTC_BAT 52| veCi s B 32 VCC1205_08 (12—
= —Roe VCC1 5 B33 VCC105_09 -1i—1}
oo | VCC1 5B 34 N VCC105_10 12—
T24 <mm_\m\m\mm w <MM)\Om\.: a1 10nF
. VCC1_5_B_36 VCC105_12 12— 6.3V B519
|| Need switched P5V_ALW controled by alws_on Trlvecisey |8 w|  VeCIos1s ] B PG 81sN1 L
VCC15_B_38 Q VCC1_05_14 -a18_J
P5.0V AUX P3.3V AUX me VCC175 B39 8 VCC1-05 15 -o1i—
—~ = VCC175 B 40 vee1 05 16 (18 P1.05V
QWW VCC1_5B 41 vCC1-05 17 i—] B27
I—vag | VCC1_5 B 42 VCC1_05_18 18— BLM18PG181SN1
VCC175 B 43 VCe1-05 1 (I T
R704 R691 423 | oo 5B aa VCC1705 20 C304
121 1% W2 VCCi 5 B 45 VCC1 05 21 ] Hﬁoo%
1% # VCC175_B46 VCC1205 22 10V
VCC15 B_47 » VCC105 23 (d—] P1.05V
c719 H 2t vCC1 5 B 48 U513-4 VCC1 0524 18]
100nF L Y25 vccis a9 — VCC1-05.25 (AT
L vcctiosas 18]
c A23 | \oeRTC NH82801IBM T caos T caoe | cess q
26 #\m 100nF == 100nF == 4700nF
VSREF VCCDMIPLL. 10V 10V 10V
P1.5V AE1 wﬁ
- VSREF_SUS o VCC_DMI_1
AOCIIA nos AJ19 VCC_DMI_2
T VCSATAPLL
Tceas Tcess 16 V_CPU_IO 1 A
0000nF == 1000nF , VCC1_5.A01 — V_CPU_IO_2
B520 6.3V 6.3V AR5 | CCt 75 A 02
BLM18PG181SN1 VCC1_5_A_03 VCC3_3_01
VCCI5A04 | Tceos 1 cose
VCC15 A05 | VCC3_3_02 P33V 100nF == 100nF
VCC1_5_A 06 10v 10v
|| P15V VCC1Z5_A 07 VCC3_3_07 T |
ol o 4 4 vees 3 03 ._.88 ._.89
VCC1_5 A 09 — 8 VCC3_3_04 100nF == 100nF
VCC1 5 A0 o VCC3 305 v ] 1oV
VCC1 5 A1 g VCC3 306
VCC1 5 A2 [x s
VCCI5 A 1S | VCC3.3 08 P15V
VCC1_5 A 14 VCC3.3.09
VCC1 5 A 15 _ VGG 310
VCC1 5 A 16 — 3 VCC3 3 11
VCC3 3 12
VCC1_5 A7 — VCC3 313
VG334 nostuff  nostuff C698
B pEL «mmuuwuwuuw VCCHDA P18V AUX “m,o\;m B
L o i
o 3
|_. VCC1 5 A20 [ v VCCSUSHDA A% |_.
C695 VCC1_5_A 21 ol C697
100nF 8 veesust_o0s_1 |HAC8 100nF
F17
10v VCC1.5_A 22 2 VCCSUS1_05_2 (-1 10v
VCC1T5.A_23
VCCSUS1_5_1 %mm
VCC1_5_A 24 VCCSUS1_5_2 C309
VCC15.A 25 —
@ —VCesus3_3 01 w“w P3
VCCUSBPLL % ﬁ VCCSUS3_3_02 D17
%] vocsuss 3 03
AAT | yoet 5. A 26 —w olL-vccsussTaTos [E22
M L ca Mo lvecisaz |8 > o Tcsia | cans M
uwm% ce | VCC1_5_A 28 o w VCCCL1_05 100nF == 100nF
P3.3V VCC15A29 |2 E v | 1oV
AC7 lyects A3 — 3 - veeeLt_s c307
A0 e 100nF
oo Ait] VECLANT 05 1 E|  vecels st Y
m%%un VCCLAN1—05_2 QN g VCCCL3 32
400 Z 38
10V VCOLAN 3.1 |~ P3.3v
VCCLAN3 32 [
A27) VCCGLANPLL —ez
P B8 vecoLant 5 1 |S R2REEEECNTEBEEES 2
E26 VCCGLAN1_5_2 W 06000, 60,0, €0 €0 00,0, €3, 0 €0 000, €2, €%
P15V 27| VECOLANLS 3 1< B R R RRBRBB0 a0 Ba3% ORAY hE TITLE
VCCGLAN1_ 5 4 |7
5418 3222222232 333343 P3.3V_AUX TERMI|  1/10/2008 LYON_Int ernal SAMSUNG
A26 [SRSRSRSESRSASASTS RSSO ASS RS $] —
vooaans.s — §858888655558868 e ICH_9M_8 ELECTRONICS
P3.3V _9M_
i g S ot i P APPROVAL REV PART NO
i IS PN el _
:TI » » I » » » » » E SJ PARK v ICH9-11 €3/5) BA41-00856A
MODULE CODE [AST EDIT
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b gl delol Bledalolol_leb | elellolel-lclelzl-ll o
SN SRRRIEIDN SN N S5 EEEEE R EE
naze 8588orNoToer2ag I RIRENERSEY
—2225 | yss 001 COCOTTrrrTr oo NNNNANNNNANS OO ygg 133
RN ORI OOR MR MOORAONBI=-s
vss 003 883388888333338888333888888  vss13s
AAB VSS 004 S>53333533333335333535335355355> VSS 136
bww VSS_005 VSS_137
o] VSS_006 VSS_138
5] VSS_007 VSS_139
—Ra4| VSS 008 VSS_140
g5 | V/SS_009 GND VSS_141
7 7| Vs 010 VSS_142
—Acz6 | VsS011 VSS_143
L AEoy| Vss 012 VSS_144 |
53] Vss 013 VSS_145
S5 Vss 014 VSS_146 -5~
VSS_015 VSS_147 wmml
VS5 016 VSS_148 |-poe—i
VS 017 Vss_149 29—
VS5 018 VSS_150 (0%
VS5 019 VSS 151
VS5 020 VSS_152
vSs_021 VSS_153
vSs 022 VSS_154
VSS_023 VSS_155
VSS_024 VSS_156
Zbi vss 025 VSS_157
c VSS_026 VSS_158 q
VSS_027 VSS_159 1
M\ VSS_028 VSS_160 [Rag_
<75 VSS_029 VSS_161
AETs] V85030 VSS_162
e iq] vss 031 VSS_163
Aie] VSS_032 VSS_164
1o vsS033 VSS_165
—7=r,| VSS_034 VSS_166
% VSS_035 U513-5 VSS_167 [-gri—Ty
e v o =
% VSS_038 NH828011BM VSS_170
Aee| VSS_039 5/5 VSS_171
L —Aeq | VSS_040 VSS_172 |
A 3| VSs 041 VSS_173
1o vss 042 vss 174 ot
£10 vss 043 vss_175 22
o-| VSS 044 VSS_176 -
Lrnm VSS_045 VSS_177 LNIS
o2 | vss 046 VSS 178 8
L.Tﬂ VSS_047 VSSZ179 7=
P21 vss 048 VSS_180 (2
Ao vss 049 VSS 181 /22
=
»o“w VSS 052 vss 184 V—
e vss 053 VSS 185 Ve
o [—A21-| vss 054 VSS_186 o o
—AGss | VS 055 VSS_187 [ys>
a3 | V8S 056 VSS_188
—Aoe | VS 057 VSS_189
—Acs | VS5 058 VSS_190 (e
s | V88 059 VSS_191
AHia VSS_060 VSS_192
17| Vss 061 VSS_193
Ae| VSS 062 VSS 194 [oe—1t
13| VSS063 VSS_195 s —
—Amioz | VSS 064 VSS 196 (A2
s | V55065 VSS_197 |-prE—1
Aroa| VSS_066 vss_198 22—
A | VSS_067 At
= i I
Vs 069 Vs N
2121 vss oro VSS NCTF 0 (A28
fyi7] vss o7t VSSNCTF_04 [3i—
15 vss o7 VSS_NCTF 05 (4!
48 vss 073 VSS_NCTF 06 |-4H29—]
T vss_o7a VSSNCTF_07 492
19 vsso7s VSS_NCTF 08 492
—=210 vss o6 VSSNCTF 09 4922
50 vsso77 VSS_NCTF 10 {5
VSS 078 oo aosnormao-ansnoroao=angy VS NCTF 11 gss
ResNB3neb888553358583858838 vss NeTF 12
5838383888383328323383822222 _NCTF_
20000000 00 00 00000 er o0 n i )
383808888838 38888888883833
(2| S333335333335353535335535353555555 2|
T
DRAW DATE TITLE
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INIT. SYSTEM HW

INIT. CHIPSET REG.

SET IN POST FLAG
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INIT. I/O VALUE

ENABLE THE L-BUS IDE

INIT. POWER MANAGER
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8237 DMA CONTROLLER INIT.
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TEST 8742 KEYBOARD CONTROLLER
SET ES SEGMENT REG. TO 4GB
ENABLE A20

AUTO SIZING DRAM
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CONFIGURE ADVANCED CHIPSET REG.
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INIT. INTERRUPT VECTOR

INIT. BIOS INTERRUPT

CHECK ROM COPYRIGHT NOTICE
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INIT. PCI BUS AND DEVICE
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CHECK FOR CONFIGURATION ERROR
TEST REAL-TIME CLOCK
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JUMP TO USER PATCH 2

DISABLE A20 ADDRESS LINE
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SEARCH FOR OPTION ROMS

RAV DATE
TERMI 1/10/2008

TRECK TEV. STeP

HJ KIM MP

TPPROVAL RV
SJ PARK MP

TITLE

LYON_Int ernal SAMSUNG
SPI_BIOS_ROM ELECTRONICS
SP1.B10S_ROM " Bp41-00856A

FODULE CO0E TAST EDIT

May 01, 2008 14:36:02 PM 7 PAGE B0 oF

4

1

COM-22C-0T5(T936 .6 5 REV.

d:/users/mobile62/nentor/lyon/int/Tyan_int _pr _083501/des ign_blocks/SPT_BIOS_RQ
SRP Sheet Number: 49 of 64

8-20

ic_en20 20

agram and Schemati

8 Block Di



[e)

<

HARA 7% 2

L
.

A
- This Document can not be used without S

h=4
L

ization -

author

’

amsung’s

8. Block Diagram and Schematic

7 3 2 1
SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL
PROPRIETARY INFORMATION THAT IS
SAMSUNG ELECTRONICS CO’S PROPERTY.
DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS
EXCEPT AS AUTHORIZED BY SAMSUNG.
P5.0V
D D
:
VCC_CRT P5.0V MMBD4148
D508 D502 75
MMBD4148
a1
c535
100nF BLM18PG181SN1
U506 10V 8503 £
SN74AHCT1G125DCKR
S mezs 402 s M C514
[ CRT3_HSYNC[ > S = > CRT5_HSYNC Omn_u Oozzmol_uom 100nF ]
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1
82nH
CRT3_GREEN[ > L2 ﬂ
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R666 27K 5% 5Py SDA o8 MCH3_HDMI_DATA
PC1PCO RS\ AR 5% | gpo 49 ob SSh-SinK [ PEG5_HDMI_DATA
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sty
C786 S |65
100nF == AV 3701-001391
10V
2T s
nosurt | O |8 Ry .7. A4
nostuft BAVOOLT1
To remove glitch on the detect line ¢ p12 ° Ao%omwwm
¢ DHDEH Trov
A.v BAV9ILT1
la D11 2
DRAV DATE TITLE
TERMI 1/10/2008
LYON_Internal SAMSUNG
SRR v ELECTRONICS
HJ KIM VP UNDEF INED
APPROVAL REV PART NO
SJ PARK MP BA41-00856A
MODULE CODE TAST EDIT i
Moy 01, 2008 14:36:02 PH 7 pace  13undef ined
z 3 2 I 1
COM-22C-075(T536.6.5) REV. d:/users/nobile62/ment or/Tyan/int/Tyon_int _pr_080501/des ign_blacks/Graphics_IF_CR

SRP Sheet Number: 23 of 64

8-23

ic_en23 23

agram and Schemati

8 Block Di



o

<

AR % A
- This Document can not be used without S

L
.

- o] &4

ization -

author

’

amsung’s

8. Block Diagram and Schematic

1 3 2 1
SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL
PROPRIETARY INFORMATION THAT IS
SAMSUNG ELECTRONICS CO’'S PROPERTY.
DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS
EXCEPT AS AUTHORIZED BY SAMSUNG.
D D
P3.3V P3.3V_EXP P3.3V_AUX_EXP P15V EXP P3.3V_AUX P15V P3.3V P3.3V_EXP P1.5V_EXP P3.3V_AUX_EXP
T T T T
693 C690 Ce88
_w%vwﬂ 8 100nF 100nF 100nF
EDGE-XPRESS-26P 1ov 10v 10V
USB3_P4- 21 usB_D-
USB3_P4+ USB_D+ +33V_2 U516
IC| +3.3V_1 TR C
EXP3_CPUSB# <} d cpusB# R5538D001-TR-F ,
Rot5 o B +3.3V_AUX 3.3VIN_1 33VOUT_1 5
SMB3_CLK R o £ SMB_CLK 33VIN2 3.3V0UT 2
SMB3_DATA SMB_DATA +15V_1 " "
R676 0 “ +1.5v2 147 18VIN_1 15V0UT_1 7
PEX3_WAKE# < WAKE# 15VIN2 15v0UT 2
EXP3 PERST# >——— 134 ppreme GND_4 \, Auxout HE
16 GND_3 AUXIN 8
EXP3_CLKREQ# < 17 CLKREQ# GND_2 1 PERST* 10 ) EXP3_PERST#
EXP3_CPPE# 15| cPPE# GND_1 18  reLken cpper bile———)\) EXP3_CPPEH
CLK1_EXPCARD# 18] REFCLK- 2 CPUSB* EXPI_CPUSBH
CLKT_EXPCARD REFCLK+ 2q sHon 6
H 2 CHP3_SLPS3# 1d stBY: Ne_s 8 Ll
vmxﬁmxvo%oxxzme PERNO  RESERVED 2 PLT3_RST# SYSRST* B
PEX1_EXPCARDRXP3 PERPO  RESERVED.1 19 GND
19 o
nmxgwmxvo»xoaxzwmewm PETNO MNT THERMAL |21
PEX1_EXPCARDTXP3 PETPO MNT2
EXPRESS CARD
B Type 1 module Type 2 module B
34.00 mm 54.00 mm
~ ~
oA R _| J9
AR 2 EXPRESS-26P-FRAME
El |35 El 3
sl e & sl o 22
8l |8 8l [a "
HE HE
2l g 2l |
& &
3 3 3709001491
[ 34,00 mmW 5400 mm W [
X X
75.00 mm L 75.00 mm L
X X
5.00 mm H 5.00 mm H
2| 2|
DRAV DATE TITLE
TERMI|  2/11/2008 LYON_Internal SAMSUNG
e Vs B ELECTRONICS
HJ KIM MP
APPROVAL REV PART NO.
SJ PARK v EXPRESS CARD BA41 - 00856A
MODULE CODE TAST EDIT
undef ined May 01, 2008 14:36:02 PN 7 paGE 12 oF 18
z 3 2 I 1
COM-22C-075(1536.6.5) REV. D' /users/mabile62/ment or/lyan/int/lyon_int _pr_08050

SRP

Sheet Number: 12 of 64

8-24

0& PSGOMEKYVEQERHTGLIQEXMGCIRO



A )% Aom S Aee] ALG Y

= X
=

- o] &4

ization -

author

’

amsung’s

- This Document can not be used without S

8. Block Diagram and Schematic

7 3
SAMSUNG PROPRIETARY
THIS DOCUMENT CONTAINS CONFIDENTIAL
PROPRIETARY INFORMATION THAT IS
SAMSUNG ELECTRONICS CO’S PROPERTY.
DO NOT DISCLOSE TO OR DUPLICATE FOR OTHERS
EXCEPT AS AUTHORIZED BY SAMSUNG.
P P3.3V_MCD
T
2IN 1 CARD o
10000nF
6.3V
J515
w EDGE-SD-9P
R785 9
MCD3_SDDATA3 A28 1% CD_DAT3
Ll MCD3_SDCMDO CMD
vsst
VDD
MCD3_SDCLK <. - CLK
P33V ’ Vss2
e e m—
P3.3V_MCD MCD3_SDDATA1 e W= 5 DATI
T MCD3_SDDATA2 70| DAT2
MCD3_SDCD# 14| CARD_DETECT
40mil trace MCD3_SDWP WRITE_PROTECT
€369 c363 "
100nF 100nF 13 MNT1
10v 10V C361 MNT2
u11
c AUB371 oy 3709-001492
‘_w vCC CARD_POWER fi5
VDDH
1 MS_INS (¢
f VDD SMCD# P72
,*\H“w VDD_U CFCD# P37 AV
€790 C367 c368 | Carz 362 vig SDCD# < MCD3_SDCD#
== 1000nF 1000nF 100nF 100nF 100nF XDCD# R240
6.3V 6.3V 10v 10v 1ov CFRESET_XDWR#
nostuft ._u ._. ._. .ﬁ yse3 pror 4lop CRWRE XDRD# 5 = 10K 2-in-1 Socket
- DM CFRD#_XDCE# P35z
- 7 CFAD2_XDALE 52
AV &1 X! CFAD1_MSCLK_XDCLE |- 9! R241 . 33
[ | X0 CFADO_SDCLK_MSBS \ MCD3_SDCLK
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PEX1_GLAN_TXP4 RX+_PCIE_RXP MDI+0_TXP LANS_MDION 7 9| 103+ MX3+ =& 1 7
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LOM3_CLKREQ# <. = — 1 424 CLKREQ# PU_VDDO_TTL NO_STUFF @ 88E8040 L9 ters weTa 12 ,
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(OADT3_SEL# (OMCD3_SDCD# (OCPU3_THRMTRIP# GaPr3av
(OAUD3_BEEP (OMCD3_SDCLK (OHDA3_HDMI_BCLK GHaVsFILT GEaP33V
B (OAUD3_SPKR (OMCH1_HVREF (OHDA3_HDMI_RST# |
(OKBC3_USBPWRON# OCPU1_FERR# (OHDA3_HDMI_SDI2 (GE1P3.3V_MICOM GaPsov
(OCLK3_FM48 (OSMB3_ALERT# (OHDA3_HDMI_SYNC Gapsov
(OTHM3_ALERT# OITP3_DBRRESET# GEP4.75V_AUD GaPs0v
OCPU1_BNR# OT_L_BUTTON# (OKBC3_CHKPWRSW# Gapsov
OT_R_BUTTON# (OKBC3_LED_ACIN#
OCPU1INTR (OvCeP3_PWRGD (OLCD3_EDID_DATA GEP1.05V
Ocpu1_psi (OBAT3_DETECT# (OCPU1_PWRGDCPU GaP1.05v
OCPU1_RS0# (OBAT3_SMDATA# (OCPU1_VCCSENSE GEP1.05V
(OCHP3_BIOSWP# (OCPU1_VSSSENSE GEP1.0sv
OcPu1_Rs2# (OCHP3_CPUSTP# (OHDA3_AUD_BCLK
(OCHP3_PCISTP# (OHDA3_AUD_RST# G-EIPRTC_BAT
OCPU1_SMI# (OCHP3_RTCRST# (OHDA3_AUD_SDI0
OCRT3 BLUE OCLK3_PCLKICH (OHDA3_AUD_SYNG
|| OCTRL18_25 OCPU1_CPURST# (OHDA3_HDMI_SDO L
OKBC3_A206 OCPU1_DPRSTPH (OHDA3_MDC_BCLK
OKBC3_RST# OCPU1_DBSY# (OHDA3_MDC_RST#
OKBC3_VRON (OHDA3_MDC_SDI
(OKBC5_TCLK (OHDA3_MDC_SYNC
(OCLK3_DBGLPC (OKBC5_KSO(14) (OKBC3_CAPSLED#
OLcDs BRIT (OKBC5_KSO(15) (OKBC3_WAKESCI#
OMCD3_Sbwp (OLAN3_VPDDATA (OLCD3_EDID_CLK
A A
TESTGN TATE TIE
TERME eN/20081 | YON_Internsl | SAMSUNG
HJ KIM WP TP ELECTRONICS
FPPROVAL REV PART 0,
SJ PARK v UNDEF INED BA41 - 00856A
FODULE CODE TAST E0IT
May 01, 2008 14:36:02 PH 7 PAGE 18 oF 18
4 3 1
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