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i Crystal / Oscillator B
Voltage Rails Y
TYPE FREQUENCY DEVICE USAGE
Crystal 32.768KHz ICH9-M Real Time Clock
VDC Primary DC system power supply (7 to 21V) Crystal 10MHz MICOM HD64F2169/2160
CPU_CORE Core Voltage for CPU Crystal 14.318MHz CLOCK-Generator CK-505
EGFX_CORE Core Voltage for GPU Crystal 25MHz LAN Intel LAN
P1.05V VTT for CPU, Cantiga & ICH9-M
P11 VTT for NIOM_GE1
P3.3V_MICOM 3.3V always power rail (for Micom)
P1.5V 1.5V switched power rail (off in S3-S5)
P1.8V 1.8V switched power rail (off in S3-S5) q]
P1.8V_AUX 1.8V power rail for DDR (off in S4-S5)
P0.9V 0.9V power rail for DDR (off in S3-S5)
P3.3V 3.3V switched power rail (off in S3-S5)
P3.3V_AUX 3.3V switched on power rail (off in S4-S5)
P5.0V 5.0V switched power rail (off in S3-S5)
P5.0V_AUX 5.0V switched on power rail (off in S4-S5)
P5.0V_ALW 5.0V always power rail
P12.0V_ALW 12.0V always power rail
2
I'C/SMB Address H
Devices Address Hex Bus
ICH9-M Master - SMBUS Master
CPU Thermal Sensor 0111 101x 7Ah Thermal Sensor
SODIMMO 1010 000x AOh -
SODIMM1 1010 010x A4h -
Thermal Sensor on SODIMMO 0011 000x 30h -
Thermal Sensor on SODIMM1 0011 010x 34h -
CK-505M (Clock Generator) 1101 0010 D2h Clock, Unused Clock Output Disable
USB PORT Assign PCI Express Assign B
PORT#  ASSIGNED TO PORT#  ASSIGNED TO
0 SYSTEM PORT 0
1 Mini PCI Express
2 SYSTEM PORT 1 1 Mini Card 1 (WLAN)
3 NC >
4 3IN1 3 EXPRESS CARD
5 Bluetooth 4 LOM
6 SYSTEM PORT 2 5 NC
7 EXPRESS CARD 6 NG
8 Camera
9 NC
10 NC [
LCD Pannel Detect  (sp)
Devices Resolution PANNEL_DETECT_0(strap0) . . 2
See rev notes for more information.
DESTON DATE TITE
- Xiaohong Zhang Dw@z:{i@/m(ﬂg Q ngao,L SAMSUNG
Rujin Zheng MAIN ELECTRONICS
PPROVAL REV PART 0.
BC LEE 10 BOARD INFO  gp41-01097/8/(1100)A
FODULE CODE [AST EDIT
Aoril 29, 2009 21:47:17 PM | PAGE 3 oF 15
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Battery DC +=—— VDC P1.8V_AUX ggrl‘)[:?nam (DDR Il)
— P1.1v N10M_GE
P1.8V N10M_GE
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ICH9_M

MICOM LED ICH9_M P5V_AUX USB connector THERMAL ~ CRT HDMI
AUDIO

P5.0V ICH9_M MICOM  AUDIO
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TOUCH PAD
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—_— P3.3V sPI WLAN EXPRESS CARD
LAN AUDIO 3IN1
H P1.8V_LAN HDD BT KBD
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Power On/Off Table by S-state LAN
Rail
P il S
state so | s3 [s4 |ss L AN -
/ N - N
FVFA(LWS) N 85 84 A 83 o SO
ON | ON |ON |ON N 7 .
HVHLAN N 5 .
+18V_AUX | o0 | on | | 2
+0.9V
DESIGN h h DAE4 30/2009 TITLE SAMSUNG
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Host Boot / ME Off
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M-2) KBC3_ME_PWRON = 15) KBC3_PWRON >3< CHP3 ME RTCRST#
Host / ME Boot ;(\
(SLPS4* = S4_STATE®) > SLPM* > SLPS3* e oRTC PRTC 15) VRM3_CPU_PWRGD @ o
2 —
Host S5/ ME Boot ©
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@ 5) KBC3_SUSPWR ICH9-M 19) PLT3_RST*
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CLOCK DISTRIBUTION ey 01
P3.3V FS(2:0) D
—L 266 MHz / 200 MHz CLKO_HCLKO0/0#
CLK3_PWRGD* =~ @
<
o 5 1067/800 MHz
667/533 MHz CLK1_MCLKO/0#
CPU_STP* Main PLL 266 MHz / 200 MHz CLKO HOLKL/1# HPLL
]
SSC MPLL 667/533MHz CLK1_MCLK1/1# SODIMM #0 L
100 MHz (SRCO) CLKl_PEG/PEGq PCIE
xpress Gfx .
[y PEG Cantiga 667533 MHz CLK1_MCLK3/3#
“ MCH3_CLKREQ# MCH
g 100 MHz (SRC4) CLK1_MCH3GPLL/3GPLL# e 667/533 MHzZ CLKL MCLK4/a# SODIMM #1
| p—
96MHz-->100MHz (SRC0) :-
DPLLA N
(DPLLA ) J
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wn
o3 |
x LOM3_CLKREQ# e ——
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XY 48 MH CLK3_USB48
x ._QSMHZ PLL I 2 S »—( USBPLL
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E 0o §| 100 MHz (SRC 2) CLK1_SATA/SATA# < EXP3 CLKREQ™#
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—
% (%)) 14.318 MHz CLK3_ICH14 L
o X | » B
'-? 33 MHz CLK3_PCLKICH R ( 32.768 KHz )
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I
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CHP3_CPUSTP#

CPU1_BSEL2
EXP3_CLKREQ#
LOM3_CLKREQ#
MCH3_CLKREQ#
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CPU1_A20M#
CPUL_ADS#

ITP3_DBRRESET# ___

CPUL_THRMTRIP#

CHP3_CPUSTP#
CHP3_PCISTP#

—— SMB3_DATA

CHP3_SATACLKREQ#

CLKO_HCLKO
CLKO_HCLKO#
CLKO_HCLK1

CLK3_GFX_27M_SS

[TTTTTTITITITTITI7T7]

CK_Clock_505M

CPUL_A20M#

ITP3_DBRRESET#

CLKO_HCLKO

CPUL_BSEL2
CPUL_D#(15:0)
CPUL_D#(31:16)

CPU1_REQ#(4:0)
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CPU1_RS1#
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CPU1_VCCSENSE

CPU1_VID(6:0)
CPU2_THERMDA

(7]
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CPU2_THERMDC [—
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CPUL_THRMTRIP#
CPU2_THERMDA
CPU2_THERMDC
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THM3_STP#
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CLK1_PCIEICH
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Lk 6P g 9 SLKdPESH Ao |— 0
- —1 CLK3_GFX_27M MAA(S) —
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P —0f CHP3_PM_SYNCH DMILRXP_2 [— DM-RXP R0 . CRT3 RED MAB(3) — O RST 0% | cHPa_cL_RsT_o# KBC3_RSMRST# o— -
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Active Mode Active/Deeper Sleep Deeper Sleep/Extended Deeper Sleep
Dual Mode Region Dual Mode Region

VID(6:0) Voltage VID(6:0) Voltage VID(6:0) Voltage
0 0 0 0 0 0 0 15000 V 0 1.0 1 0 0 0 1.0000 V 1 0 1 0 0 0 1 04875V
0 0 0 0 0 0 1 14875V 0 1 0 1 0 0 1 09875V 1 0 1 0 0 1 0 04750V
0 0 0 0 0 1 0 14750V 0 1 0 1 0 1 0 09750V 1 0 1 0 0 1 1 04625V
0 0o 0 0 0 1 1 14625V 0 1 0 1 0 1 1 09625V 1 0 1 0 1 0 0 04500 V
0 0 0 0 1 0 0 14500 V 0 1.0 1 1 0 0 09500V 1 0 1 0 1 0 1 04375V
0 0o 0 0 1 0 1 14375V 0 1 0 1 1 0 1 09375V 1 0 1 0 1 1 0 04250V
O o 0 0 1 1 0 1.4250 V 0 1 0 1 1 1 0 0.9250 V 1 0 1 0 1 1 1 04125V
0 0 0 0 1 1 1 14125V 0 1 0 1 1 1 1 09125V 1 01 1 0 0 0 0.4000 V
0 0 0 1.0 0 0 1.4000 V 0 1 1 0 0 0 0 0.9000 V 1 0 1 1 0 0 1 03875V
0O 0 0 1 0 0 1 13875V 0 1 1 0 0 0 1 08875V 1 0 1 1 0 1 0 03750V
0 00 1 0 1 0 13750V 0 1 1 0 0 1 0 08750 V 10 1 1 0 1 1 03625V
0 0o 0 1 0 1 1 13625V 0 1 1 0 0 1 1 08625V 1 01 1 1 00 03500V
0 0 0 11 0 0 1.3500 V 0 1 1 0 1 0 0 08500 V 1 0 1 1 1 0 1 03375V
O o 0 1 1 0 1 13375V 0 1 1 0 1 0 1 0.8375V 10 1 1 1 1 0 0.3250 V
0 0 0 1 1 1 0 13250V 0 1 1 0 1 1 0 08250V 10 1 1 1 1 1 03125V
0 0 0 1 1 1 1 13125V 0 1 1 0 1 1 1 08125V 1 1.0 0 0 0 0 03000V
0 0o 10 0 0 0 1.3000 V 0 1.1 1 0 0 0 0.8000 V 11 00 0 0 1 02875V
0 0o 1 0 0 0 1 12875V 0 1 1 1 0 0 1 07875V 11 00 0 1 0 02750V
0 0o 1 0 0 1 0 12750V 0 1 1 1 0 1 0 0.7750 V 11 00 0 1 1 02625V
0 0o 1 0 0 1 1 12625V 0 1 1 1 0 1 1 07625V 1100 1 0 0 02500 V
0 0o 1 0 1 0 0 12500V 0 1 1 1 1 0 0 0.7500 V 11 00 1 0 1 02375V
0 0o 1 0 1 0 1 12375V 0 1 1 1 1 0 1 07375V 11 .00 1 1 0 02250V
0 0o 1 0 1 1 0 12250V 0 1 11 1 10 07250V 11 00 1 1 1 02125V
0 0o 1 0 1 1 1 12125V 001 1 1 1 1 1 07125V 110 1 0 0 0 02000 V
0 0o 1 1 0 0 0 1.2000 V 1 0 00 0 0 0 0.7000 V 11 0 1 0 0 1 01875V
0 0o 1 1 0 0 1 11875V 1 0 00 0 0 1 06875V 11 01 0 1 0 01750V
0 0o 1 1 0 1 0 11750V 10 00 0 1 0 06750 V 11 0 1 0 1 1 01625V
0 0o 1 1 0 1 1 11625V 1 0 00 0 1 1 06625V 1 1.0 1 1 0 0 01500 V
0 0 1 1 1 0 0 11500 V 1 0 00 1 0 0 06500 V 11 0 1 1 0 1 01375V
0 0 1 1 1 0 1 11375V 1 0 00 1 0 1 06375V 11 01 1 1 0 01250V
0 0o 1 1 1 1 0 11250V 1 0 00 1 1 0 06250V 11 0 1 1 1 1 01125V
0 0 1 1 1 1 1 11125V 1 0 00 1 1 1 06125V 11 10 0 00 01000 V
0 1.0 0 0 0 0 11000 V 100 1.0 0 0 0.6000 V 11 1.0 0 0 1 00875V
0 1.0 0 0 0 1 10875V 100 1 0 0 1 05875V 1110 0 1 0 00750V
0 1.0 0 0 1 0 10750 vV 100 1 0 1 0 05750 V 11 1.0 0 1 1 00625V
0 1.0 0 0 1 1 10625V 10 0 1 0 1 1 05625V 1110 1 0 0 00500 V
0010 0 1 0 0 1.0500 V 100 1 1 0 0 05500 V 111 0 1 0 1 00375V
0 1.0 0 1 0 1 10375V 10 0 1 1 0 1 05375V 1110 1 1 0 00250V
0 1.0 0 1 1 0 1.0250 V 100 1 1 1 0 05250 V 111 0 1 1 1 00125V
0 1.0 0 1 1 1 10125V 10 0 1 1 1 1 05125V 11110 0 0 0.0000 V
1.0 1 0 0 0 0 05000 V 11 1 1 0 0 1 00000 V
11110 1 0 0.0000 V
111 1 0 1 1 00000 V
Active Deeper Slp 11 1 1 1 0 0 00000V
DPRSLPVR 0 DPRSLPVR 1 11 1 1 1 0 1 00000V
" * 111 1 1 1 0 00000V
DPRSTP* 1 DPRFTP ° 11 11111 00000V
psi2 Oorl Psi2 Oort *'1111111" : OV power good asserted.

*Yonah Processor (2.33 GHz / 800 MHz : TBD)

Pull-down

GTLREF : Keep the Voltage divider within 0.5"
of the first GTLREFO pin with Zo=550hm trace.
Minimize coupling of any switching signals to this net.

COMPO0,2(COMP1,3) should be connected with Zo=27.4ohm(550hm)
trace shorter than 1/2" to their respective Banias socket pins.

CPU1_TDI
=t = o8 e T i
CPUL TCK - . GND test points within 100mil of the VCC/VSSsense at the end of the line.
b:B CPU1 TRST# Route the VCC/VSSsense as a Zo=55ohm traces with equal length.
25 - Observe 3:1 spacing b/w VCC/VSSsense lines and 25mil away
oo (preferred 50mil) from any other signal. And GND via 100mil away
b from each of the VCC/VSS test point vias.
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P3.3V = HDA_SDIN3 o Place PU resistor within 2" of 560hm res.
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IN 1

P3.3V_MCD distance between R5U880 and socket should be less than 2 inches

P3.3V P3.3V_MCD
T T P3.3V_MCD
T .
nosut : 40mil pattern d
- noswll = 282 R221 - C265 nostuff
PL8Y o7 i u1o = 150K T 1oon* c270
! 100nF T ssvT AU6336C52-MWF 1% 10v To00nExsR 271
v 2 voaap sD_va3 [ 63v g 4
v
14| VDDHM " h | U
VDD33C ~ SDDATAO MCD3_SDDATO
28 SDDATAL MCD3_SDDATL
VDD SDDATA2 MCD3_SDDAT2
L8] Voou SDDATA3 MCD3_SDDAT3 39
> SDDATA4 |52 _SD-
4700nF-X5R 100nF USB3 MMC+ 3 DP SDDATAS EDGE-SD-9P
v 10V USB3_MMC- 41 pm SDDATAG MCD3_SDDAT3 R227 _\p)\ 492 1% CD_DAT3
2 SDDATA7 == MCD3_SDCMD CMD
20 cLep 3 | vss1
TRIST <_]MCD3_SDCD# VDD
g; RSTN speon [T N MCD3_SDCLK[_ > CLK
CLK3_FM48[_> EXTCLK SDWP MCD3_SDWP 499 105 T VSS2
s SDCMD 746 57— MCD3"SDCMD MCD3_SDDATO M%ss 5 &1 DATO
21 NCL SDCLK >MCD3_SDCLK MCD3_SDDATL oo ot 1 DATL
— NC2 . _R245, 330 MCD3_SDDAT2 - 1o DAT2
REXT @&\ MCD3_SDCD# 7 CARD_DETECT
VS33P o MCD3_SDWP WRITE_PROTECT
c286 GND
Lc 12
?;3” 0904-002453 |t 180 m“%
| cos7 C288
‘== ootF ogine 3700001492
SpF

B Lsuv - B
<~

40 mil trace for medica card socket ground

MSELS5 SD Write Protec Selection

Connected to VCC High Enable

Connected to GND Low Enable

MSEL7 PLL BASE CLOCK SELECTION

Connected to VCC 12MHz

Connected to GND 48MHz
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Bluetooth Interface

USB I/F Devices

CAMERA

P3.3V  P3.3V_AUX
T

35,
 nostuff

= R862
=0

i C249 I C252

100nF 100nF
10v 10v

J524
HDR-4P-SMD

1
USB3_BT- 2
USB3_ BT+ 3
5 4

6 MNT1

MNT2

3711-000922

nostuff
nostuff

' R526 4\ 0 .

J507
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USB3_CAMERA-

T Rb525 )\ 0.
Wy

USB3_CAMERA+

TN

3711-002049
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20007 TPS2062ADRBR
MAIN BOARD Lo ][], frssestones, |
8] oc1s ourt L2 nostuff__postuft P5.0V_AUX
: 5 Tl el by 1" — ]
__noswft - ‘ —0 OC2# 0uT2 i ‘ 1K c17 100uF c127 c1277‘ ’7 21036 ‘
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- SUB_USB3 P6+B sSuB BOARD& d
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8 s SUB_USB3_P
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3711-002049 7
8 7
8

v

3722:002577
3711-002049

SUB_GND_A N P
SUB_GND_A

THS
miniSMDC110-2

P5.0V_ 820
nostut ~ EFCB322513TS
‘f ‘ = P5.0V_AUX_C
c297 P :
U523
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— 2 1
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‘ 8 7 P5.0V_AUX
P5.0V_STB —q oc1# OuUT1 ‘ (
5 6 R912J_ J_ j T ——
MAIN BOARD | = oczi oure \ | €289, Toour | L coso L coro ‘ R19
R2s9 KBC5_PSALWON# 34 Enas ‘ oosn] 36 q—mv" ]\AS [T Eovmp "m" \ Y oo B
R nostu
EN2# T_GND |2 ‘ nostuff
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y !
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R914
KBC3_USBCHG ‘ 190K e
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T |
| il
SUB_P5.0V_AUX_C [
SUB_P5.0V_AUX_C
P5.0V_AUX_C
T
oo | SUB BOARD SUB BOARD
MAIN BOARD _Lczo1 J522 J521
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sov HDR-6P-SMD [T
R810 0
o v ¢ DOWN
STATS R e— R e E——
USB3_P2- 7 m———— UsB5 ]
i i — st L . i
J— 6 7 To RJ11 cable. (Connect with BA39-00593A)
7 LIansp! 7 8 DESIGN . DATE TITLE
8 2 3 8 XiaoHong Zhang 12/3/2008 OH’TQDGO Ext SAMSUNG
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P3.3V_MICOM P3.3V_MICOM_SW
T

MICOM

nostuff nostuff nostuff

_LC946 _LC935 .LCQAJ. CIAS(H&IBCIZIBCIZQO

P3.3V

C1234
100nF

100NF T 2000F 1000 100~ 1000~ 10007 100nF ,
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BSSE: .
o slssgl o < MICOM RESET
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7 5| KS00 8 S8 9
—hjxor 8 BEEREE £ 2
3 51 KsO2 S555353> " ] THM3_STP#
2 81 kso3 ouTo_sci |52 > KBC3_LED_ACIN# 10kohm pull-up to P3.3V_AUX
5 Eggg out? %Lé'hrﬂl‘ [123 KBC3 EXTSMI# should be at the thermal sensor side.
¢ KSO6 U527 OUTs_KBRST 122 KBC3_CPURST#
: KSO7 OUTY_PWM2 |55 KBC3_WAKESCI#
KS08 OUT10_PWMO KBC3_TPAD_CTRL#
3 o K09 MEC1308-NU pwM1_ouTi1 118 KBC3_LED_POWER#
KsO10
E KSO11 107 P3.3V_MICOM_SW
5 KSO12_GPIO00_KBRST GPIOOL 3¢ KBC3_CHGEN 1
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T 557 KsIo KBC3_RX
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g 25 Ksla GPIO13_AB2B_DATA g2 CHP3_SLPS3# 1
2 23 Ksis GPIOI4_AB2B_CLK o> <__|BAT3_DETECT#
P5.0V g 25| KSIe GPIO15_FAN_TACH1 [0, 09441
T KBC5 TCLK T Ksi7 GPIOlG_FAN_TACHZ 102 KBC3_VRON oot
KBC5_TDATA oI 5 GPIO17_A20M KBC3_A20G P
I Re50 W\ 10K s 36 | IMCLK 03
o 38 IMDAT GPIO20_PS2CLK |02 KBC3_CAPSLED#
5 05 KCLK GPIO21_PS2DAT -3¢ KBC3 NUMLED#
o 26 KDAT 32KHZ_OUT_GPIO22_WK_SEO1 72 ON
0 67 Em% GPIO27. WEPs‘ggg L KBC3 USBCHG PR3V PRIV AUX
" GPI028 |ga———————————{ > KBC3_USBPWRON# 104
LPC3_LAD(0:3) GPI029_BC_CLK (o2 KBC3_RUNSCI# >
- 0 46 1| Ao GPIO30_BC_DAT -2 KBC3_EXTSMI# %]
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0 )
,,,,,,,, XTALL » % x—{INImlvlmlmlr\l B
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T . D
n Ostu'ﬁ: P5.0V_STB P3.3V_AUX 537  P3.3V_LED . TO U C H PA D
. S12315BDS-T1 '
KEYBOARD : : POV
' C958 : T
! 100nF | 513
j W l 809 CONN-6P-FPC
P3.3v . R854 ' 100nF
- 1 KBC5_LED_CTRL[ -84l ' 10v H
' . KBC5_TDATA
! \TPD5_R_BUTTON#
. ' TPD5_L_BUTTON#
. ; KBC5_TCLK
: P3.3V_LED . J_ .
L : - ; Lceo LS8 Lcaiz Lcais 3708-002402
" 0.1nF
I N 5 ' R789 ), 475 19% LED5021 <y v LTST-C193TBKT-AC y W0 sov
N ' W .
KBC5_KSI(0:7) < B o | e | e ' o ‘
0 . R791 ) 475 1% LED50813, v LTST-C193TBKT-AC ' q
1 ' v A=Y
2 .
s . R792 475 1% LED5041 <, v LTST-C193TBKT-AC .
‘ ' W .
5 .
g : : R795 ) 475 1% LED5061 <, LTST-C193TBKT-AC X
7 s : W 12 |
KBC5_KSO(0:18) [ >—— ’ KBD.- ' . g ;
. FPC-KBD-25P R796 1% LEDSOP@: LTST-C193TBKT-AC . TPD5_R_BUTTON# e
1 ' . '
1 .
2 2 . R830 475 1% LEDS08:y 1 LTST-CI03TBKT-AC Y
2 4 : W . KBC3_TPAD_CTRL#
4 : ' R808 415 1% LED508: /< v LTST-C193TBKT-AC : L
7 . W '
S . R845 475 1% LED51% <y v LTST-C193TBKT-AC ! TPD5_L_BUTTON#
. 10 . ! W
o . R861 475 1% LED5131c o LTST-C193TBKT-AC '
= 13 ' =
b ' R898 475 1% LED5261 < v LTST-C193TBKT-AC '
: 16 ‘ ™ 3
17 ' LTST-C193TBKT-AC .
= s : REO7 ) 475 1% LEDSl&m\: : TPD5_R_BUTTON#<}
19 ) '
I ' ' Bl
- n 1 RE9G y 475 1% LED518: (< o LTST-CL93TBKT-AC :
P 22 ! " !
= % . RO08 )\ 475 1% LED51%: <  LTST-C193TBKT-AC :
557 25 . W
27 N : R9O07 )\ 475 1% LED5161 .y  LTST-CLO3TBKT-AC :
. W .
srowonmes R89L jy\ 475 1% LEDS161 o LTST-CI193TBKT-AC :
' o Y '
. R842 475 106 LED510+ o LTST-C193TBKT-AC . TPD5_L_BUTTON#<__}
. W . I
: R878 475 1% LED5141), v LTST-C193TBKT-AC .
. 1% .
' R858 475 1% LED512i v LTST-C193TBKT-AC !
i \}, i
: R794 ) 475 1% LED5081 < v LTST-C193TBKT-AC . o
! o R=i '
| v A
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KBC3_NUMLED#[ Q= R249 )\ 475 1% KBC3_LED_ACINA sleght 1% 475 1 RO02 d
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LED522
LTST-C193TBKT-AC
Wy o
KBC3_CAPSLED#[ > Q= R251 )\ 475 1%
P3.3V_AUX
S
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LED523 KT AC KBC3_LED_POWER#[ > <
& . LED527
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LED524
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o o
CHP3_SATALED#[ > — = R254 415 1%
3
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MAIN BOARD 7
P3.3V
SUB BOARD SUB BOARD
1 LEDS0L SUB_P3.3V SUB_P3.3V
KBC3_PWRSW# <} H LTST-C193TBKT-AC | |
- LID3_SWITCH# >—l7 3 ™
= A R517 150 1%
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3711-000922 C513
BAVOOLTL Power LED, Blue color 22000E X5 3| _outPuT 4T—< SUB_LID3_SWITCH#
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1009-001010
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Power Switch q
SUB BOARD s00- side
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. MT11 MT12 | MTs02 MT501 . MT5! MT16 PCB REVISION CONTROL (ICT)
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