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e 46
Intel Memory BUS(DDRIII,—
204pin DDRIII-SO-DIMM X2
Dual Channel P
Arrandale (UMA only) BANK 0, 1,2, 3 page 10,11
LVDS Conn. p 1.5V DDRIII 800/1066 I_
oage 32 rocessor
rPGA988A
page 4,5,6,7,8,9 USB 5
conn x
HDMI Conn. CRTC SDVO to FDI x8 DMI x4 USE vort 0 Bluetooth Camera Touch
page 34 onn. LVDS (UMA) P Conn Screen x2
page 33 USB port 1 USB port 8
Converter LVDS Conn. 100MHz 100MHz USB port 13 USB port 2, 3
page 31,32 page 30 2.7GT/s 1GB/s x4 page 40 page 40 page 30 page 40
| m I 3.3V 48MHz I I I
MINI Card x1 | |
INT Card x SDVO(DDPB) Intel D A S—
page 36 Analog RGB(UMA) Ibex Peak-M SIMM Card 3G Minicard WLAN Minicard
77 HDMIDDPC) ‘ ‘ ‘
PCLExpress x 8 (ABD PCIEI 2.5GT/S CKD PCIEL/2 2.5/5GT/S) 100wz | PCH SPI VB USBper e vsBpend
port3 port2 port 1 SATA x 6 (GENI 1.5GT/S .GEN2 3GT/s) _100mHz | Pt
PCI-E to MINI Card xI LAN(GDE)
USB3.0 WLAN ARSI5] SM BY'S HDA Codec
wPD720200 page 36 page 37 port]0 SPIROM x1 ALC271X
page 39 SATA HDD page 44
C()I’H’L. page 15 | |
RJ45 page 35
LPCRBUS .
USB Conn. page 38 oz Int. Speaker || Phone Jack x 2 Int. MIC
(USBj,OXI age 45 age 45 age 45
USB2.0x1 ENE KB926 G-Sensor pag pag pag
page 39
page 41 page 46
RTC CKT. Clock Generator
page 15 IDT: 9LVS3199AKLFT
SILEGO: SLGSLV597VTR
EC I/O Buffer BIOS ROM Realtek: RTM89ON-631-GRT
Power On/Off CKT. page 42 page 42 133/120/100/96/14.318MHZ to PCH
page 43 page 14
DC/DC Interface CKT.
page 47,4§|
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Voltage Rails

Power Plane Description S1 S3 S5
VIN Adapter power supply (19V) N/A | N/A | NA
BATT+ Battery power supply (12.6V) N/A | NA | NA
B+ AC or battery power rail for power circuit. N/A | NA | NA
+CPU_CORE Core voltage for CPU ON | OFF | OFF
+VGA_CORE Core voltage for GPU ON | OFF | OFF
+VGFX_CORE Core voltage for Arrandale GPU (only for arrandaleCPU) ON OFF | OFF
+0.75VS +0.75VP to +0.75VS switched power rail for DDR terminator ON OFF | OFF
+1.0VSDGPU +1.0VSPDGPU to +1.0VSDGPU switched power rail for GPU ON | OFF | OFF
+1.05VS_VTT +1.05VS_VTTP to +1.05VS_VTT switched power rail for ARD CPU ON OFF | OFF
+1.05VS_PCH +1.05VS_VTT to +1.05VS_PCH power for PCH ON OFF | OFF
+1.5V +1.5VP to +1.5V power rail for DDRIII ON | ON | OFF
+1.5VS +1.5V to +1.5VS switched power rail ON OFF | OFF
+1.5VSDGPU +1.5VS to +1.5VSDGPU switched power rail for GPU ON | OFF | OFF
+1.8VS (+5VALW or +3VALW) to 1.8V switched power rail to PCH & GPU ON | OFF | OFF
+3VALW +3VALW always on power rail ON [ ON | ON*
+3VALW_EC +3VALW always to KBC ON | ON | ON*
+3V_LAN +3VALW to +3V_LAN power rail for LAN ON | ON | ON*
+3VS +3VALW to +3VS power rail ON | OFF | OFF
+5VALW +5VALWP to +5VALW power rail ON ON ON*
+5VS +5VALW to +5VS switched power rail ON OFF | OFF
+VSB +VSBP to +VSB always on power rail for sequence control ON ON ON*
+RTCVCC RTC power ON | ON | ON
Note : ON* means that this power plane is ON only with AC power available, otherwise it is OFF.

EC SM Bus1 address

EC SM Bus2 address

Device
Smart Battery

Address
0001 011X b

Device

PCH SM Bus address

Address

Device

Clock Generator (9LVS3199AKLFT,

RTMB890N-631-GRT)
DDR DIMMO
DDR DIMM2

Address

1101 0010b

1001 000Xb
1001 010Xb

43level BOM Config

P/N

431954BOL0O1

Des. BOM Config

SMT MB A6392 PAU30 W/3G DAZ@

STATE \SLP_S1# |SLP_S3# |SLP_S4# |SLP_S5# | +VALW +V +VS Clock
Full ON HIGH | HIGH | HIGH HIGH ON ON ON ON
S1 (Power On Suspend) LOW | HIGH | HIGH | HIGH ON ON ON Low
S3 (Suspend to RAM) Low LOW | HIGH | HIGH ON ON OFF OFF
S4 (Suspend to Disk) Low Low LOW | HIGH ON OFF OFF OFF
S5 (Soft OFF) Low Low Low Low ON OFF OFF OFF
Board ID / SKU ID Table for AD channel
Vece 3.3V +/- 5%
Ra/Rc/Re| 100K +/- 5%
Board ID Rb / Rd / Rf Vap_BIp min Vap_s1p typ Vap_s1p max
0 0 ov ov ov
1 8.2K +/- 5% 0.216 V 0.250 Vv 0.289 Vv
2 18K +/- 5% 0.436 V 0.503 Vv 0.538 VvV
3 33K +/- 5% 0.712 Vv 0.819 Vv 0.875 Vv
4 56K +/- 5% 1.036 Vv 1.185 Vv 1.264 V
5 100K +/- 5% 1.453 Vv 1.650 Vv 1.759 v
6 200K +/- 5% 1.935 v 2.200 v 2.341 v
7 NC 2.500 v 3.300 Vv 3.300 Vv
BOARD ID Table BTO Option Table
L. BTO Item BOM Structure
Board ID PCB Revision
0 0.1
1 0.2
2 0.3
3 1.0
4
5 VRAM
5 VRAM X76Q
7
Connector CONN@
Ventura VENTURAQ
USB Port Table Blue Tooth BTG
B 2.0 B 1.1 P 3 External Unpop e
Us . Us . ort USB Port
UHCIO 0 USB Port (Left S!de)
USB Port (Left Side)
2
UHCI1 USB/Touch Screen2
EHCI1 3 USB/Touch Screen1
2 —
UHCIZ2 Mini Card(WLAN)
5 SIMM CARD
6
UHCI3
7
UHCI4 8 Camera
9 Mini Card(3G)
10
EHCI2 UHCIS5
11
UHCI6 12
13 Blue Tooth
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CPUIE
CPU1A R1419 Alt3
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DUl PTX HR 10mil  peg icomPo
DM T HRKNTA24 DM AX(0] PEG_RCOMPO %Z;EEXP RBIAS T 2 150 0402 1 >4B25 RsvD1
DT PTX HRX N2 o] DMIRX#1] 15mil  PEG_FBIAS > {> >AL25 1 RsvD2 RSVD34 jﬁz
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X HRX NS A21 | o\ Rxa] PEG_RX#[0] M35 >822 { psypg
DMI_PTX_HRX PO _poa PEG_RX#{1] [~134-< B33 Rsvps RSVD36 [-AL28
DI PTX HRX P1 Lag | DMI_RX[0] PEG_RX#(2] [-88x <AGS 1 gsyps RSVD_NGTF_37 [-AB2x
DI PTX HRX PZ oaa-] DMIRX(1] 5 PEG_Rx#{3] [FE335 M7 gsvp7
DI PTX HRX Ps aaa-| DMIRX(2] E PEG_Rx#{4] [FE325 »-L281 psvps RSVD38 ﬁ%z
DM_RX[3] PEG_RX#[5] |-E34-x -7 SA DIMM_VREF  (CFD Only) RSVD39
DMI_HTX_PRX NO 24 B PEG_RX#{6] [-ESLx »<HIZ SBDIMM_VREF  (GFD Only)
R DMI_TX#{0] PEG_Rx#(7] [F235-x G251 peyp11
DMl HIX PRE N G241 oui T 1] PEG_RX#{8] [-E33x G171 gsypi2
R DMI_TX#(2] PEG_Rx#{9] [FG33 E31] psvp13 RSVD_NCTF_40 A1
X PRX NS H23 | pyi~Txe{3] PEG_RX#{10] [F232-x *<E30{ psvD14 RSVD_NCTF 41 [FAT2x
DMI HTX PRX P PEG_RX#{11] [-B32-
DI 1% PRy £ D22 pm_TX[0] PEG_RX#{12] |-C31x RSVD_NCTF_42 [FAL3x
DM HTX PRX P2 Lag | DMITX(1] PEG_RX#{13] [-B28-< RSVD_NCTF_43 [FABLx
DML HTX PRX P3 Gaa | DMITX(2] PEG_Rx#{14] B30
DMI_TX[3] PEG_RX#{15] [FA31-x
PEG_RX[0] |35 RSVD45
PEG_RX[1] |H134-x CFG[0] RSVD46
y PEG_RX[2] |FH33x CFG[1] RSVD47
N [E)gf FDI_TX#{0] PEG_RX[3] |FE38-x CFG[2] RSVD48
. D21 FoITTXH 1] PEG_RX[4] 833 CFG[3] RSVD49
N D13 FDITX#2] PEG_RX[5] |FE34-X CFG[4] RSVD50
N D18 FDI_TX#(3) PEG_RX[6] |FE32-X CFGI5] RSVD51
N G211 FDI_TX#4] PEG_RX[7] 234 CFGI6] RSVD52
N E19-{ FDI_TX#(5] 2} PEG_RX[8] |FE33-x CFG[7] RSVD53
N £21 FDI_TX#(6] ne PEG_RX[9] B33 CFGI8] RSVD_NCTF_54
FDI_TX#{7] L H PEG_RX[10] [F231x CFG[9] [ RSVD_NCTF_55
=y PEG_RX[11] [FA32x CFG[10] = RSVD_NCTF_56
H b 0 PEG_RX[12] [FG30x CFG[11] =~ RSVD_NCTF_57
. = D22 { £p)_Tx(0] D PEG_RX[13] [FA28-x CFG[12] ~ RSVD58
. = C21{ £p (1] A PEG_RX[14] [-B23x o i CFG[13] =
i bs 220 FDI TX[2] ~ 5 PEG_RX[15] [FA30X 22 unu 321 Crgi14) h
- 5 S8 FoI_TX(3] o SAI29 1 GEgl15) M3 RSVD_TP_59
N 5 FDI_TX[4] o PEG_Tx#[0] H-33-x ;ﬁgﬁt CFG[16] RSVD_TP_60
. = E20 { £p 1x(5] I PEG_Tx#[1] |35 CFG[17] 24 Y
r 5 £201 FDITXe] - PEG_Tx#(2] 433 H16] RsvD TP_s6 RSVD62
FDI_TX[7] P PEng#[a |-M30.. RSVD63
PEG_TX#[4] [F-3 RSVD64
(15) H_FDI_FSYNCO B:aaji FDI_FSYNCI0] B PEG_Tx#(5] 532 RSVD65
(15) H_FDI_FSYNG1 FDI_FSYNG[1] = PEG_Tx#[6] [M22x
m PEG_Tx#[7] [~3Lx %B19{ psvpis
(15) H_FDLLINT [_>———C17{ ep| INT o PEG_TX#(8] <22 *A121 gsvD16
5 PEG_Tx#[9] [FH30-x
(15) H_FDI_LSYNCO B:% FDI_LSYNC[0] = PEG_TX#[10] [FH22x %A20{ psyp17
(15) H_FDI_LSYNC1 FDI_LSYNC[1] PEG_TX#[11] [FE22X »%B20{ psvD1g
PEG_TX#[12] [FE28-X RSVD_TP_66 [-AA5
H PEG_TX#[13] [F229x %21 psvb1g RSVD_TP_67 |-AA4x
O PEG_TX#[14] [F22ZX T2 RsVD20 RSVD_TP_68 |FBE—x
o PEG_Tx#[15] [FC28x RSVD_TP_69 [-AD3
»AG3{ poypoi RSVD_TP_70 [FAD25¢
PEG_TX[0] [F-34-x *<AB2{ psvD22 RSVD_TP_71 |FAA25
PEG_TX[1] [M34x RSVD_TP 72 [FAALx
PEG_TX[2] [FM32x :E DMI_PTX_HRX_N[0..3] (15) RSVD_TP 73 FB&—<
PEG_TX[3] [F-30-x DMI_PTX_HRX_P[0.3] (15) RSVD_TP 74 FAGT<
PEG_TX[4] [FM31x %L1 RsvD_NCTF 23 RSVD_TP_75 |FAE3X
PEG_TX[5] [FK3Lx =B DMI_HTX_PRX_N[0..3] (15) %—A3{ RSVD NCTF 24
PEG_TX[6] [428 DMI_HTX_PRX_P[0..3] (15)
PEG_TX[7] [FH31-x RSVD_TP_76 [~4—x
PEG_TxX([g] [H528¢ =B H_FDI_TXN[0..7] (15) RSVD_TP_77 |NA—x
PEG_TX(9] [F330 H_FDLTXP[0.7] (15) RSVD TP 78 [[N2—x
PEG_TX[10] FG22x %1291 psvp2e RSVD_TP_79 |FADSX
PEG_TX[11] |FE2B-< %1281 psyp27 RSVD_TP_80 |FADTx
PEG_TX([12] |FE2ZX RSVD_TP 81 [FA8
PEG_TX[13] |F228< »-A34{ psvD_NCTF_28 RSVD_TP_82 |HA2-
PEG_TX[14] |FE2Zx »-A33{ RSVD_NCTF 29 RSVD_TP_83 &<
PEG_TX[15] -2 RSVD_TP 84 [FAES X
»G35{ Rsvp NCTF 30 RSVD_TP_85 [FAR2X
B35 RSVD NCTF 31
Ié:(,)/;\‘L:\‘B@ CFD_PGARTPO Vss Aﬂg@
IC,AUB_CFD_tPGARTPO
CONN@
eDP Signa|s Mapm CFGO - PCI-Express Configuration Select CFG4 - Display Port Presence
eDP Singal PEG Singals Lane Reversal *1:Single PEG *1:Disabled; No Physical Display Port
eDP_TX0 PEG_HTX C_GRX_P15| PEG_HTX C_GRX PO 0:Bifurcation enabled attached to Embedded Display Port
0:Enabled; An external Display Port
eDP_TX#0 | PEG_HTX_C_GRX_N15| PEG_HTX_C_GRX_NO e e
Display Port
eDP_TX1 PEG_HTX C_GRX_Pl4| PEG_HTX C_GRX P1 CFG3 - PCI-Express Static Lane Reversal play
eDP_TX#1 PEG_HTX C_GRX_ N1l4| PEG_HTX C_GRX N1 Soraun
eDP_TX2 PEG_HTX C_GRX_P13| PEG_HTX C_GRX P2 “1 :Normal Operation
0 :Lane Numbers Reversed
eDP_TX#2 | PEG_HTX C_GRX N13| PEG_HTX C_GRX N2 1500 1451, ..
eDP_TX3 PEG_HTX C_GRX_Pl2| PEG_HTX C_GRX P3
eDP_TX#3 | PEG_HTX_C_GRX_N12| PEG_HTX_C_GRX_N3 Security Classification Compal Secret Data Compal Electronics, Inc.
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SSRADos 3101 sA"pay21 oo A D
SBRA D5 71 5A_DQ[22 sA o] B £z
BB A Doy 101 sa_DQ[23) sA_DM[1] (2 £z
BB A Doz LZ{ SA_DQ[24 sA_Dw2] (- £z
BB A Dot M8 SA_DQ[25 SA_DM[3] [HZ £z
BB A Do ME| s _DQ[26) SA_DM[4] [AC! £z
SO A Dox L8 s para7] SADM[5] [AMZ £z
BB A Dos L84 5A"DQ[28 SADM[6] (410 £z
SBRADac K81 sa"Dajeg SA_DM[7]
SER A Ds1 NE| s _DQ[30]
SSR A Dy 21 sA DQp3
o AHS | 5A_DQ[a2
D SA_DQI33 DDR A DQS#0
SDA A Dor Al SA_Dal4 < SA_DQSHO] PR —PRADass1
DDR_A D36 Apg | SA-DAISS) s pas#1) PE——FhR35ocim
= SA_DQ[36 sA_Das#2] pld—22
DDR A D37 AGS5 > N9 DDR A DQS#3
2 SA_DQ[37 SA_DQSH(3] 28
DDR_A D38 Al g AH A DQS#4
BB ADas AT SA DQ[38 = SA_DQS#[4] PAHZ SDoers
DDR A D4 Alio | SA-DAIS s SA-DASHS) Pap 13 A _DQs#6
DDR_A D4 Alg | SA-DAl40 SA DASHEl PaTia— DDR A DQS#?
DOR A DA ALi0| SADQl41 (=] SA_DQSH#(7
DDR A D4 Acts | SA_DQ42] =
ALY 12| SA_DQ43)
ALY AKB sADQj44 )
SA_DQj45 53] ca A DQSO
Do Ao AK1 SA DQl4 & sA_Dasyo) [-S8 4950
SA_DQ[47] SA_DQS|1
DDR A D48 ANS 0 Ho A DQS2
SA_DQ[48] SA_DQS[2
DDR A D49 AM10 > M9 A DQS3
DOR A Dso a8 sa_Dqy49| SA_DQS[3
0 AHB A DQS4
DDR A D51 AL11 | Sh-DAlso SA-DASHI Pig A _DQs5
DDR A D52 Aug | SA-DAIST SA-DASIE 71y A DQS6
DDR A D53 ANg | SA-DAI52 m SA-DASIEl PRy A DQS7
DDR A D54 AT1. ] SADQI53 a SA_DQS][7]
DDR A D55 ‘A51p | SA_DQ[54 a
DOR A Do Ab12-| SA_DQ[55)
DO A Do a2 s DQ[s6)
SA_DQJ57]
DDR A D58 AM13 — Y3 A MA
DOR A Do i3 sa_pqyse) sA_Majo] [ .
DOR A Do ari4-| SA_DQ[59] SAMAT1] [HALL Ty
BB A Be) AT121 SA D60 SA_MA[2] [-AAR P
DOR A Doz a1 sa_bajet SAMA[3] 42 £
DOR A Dos 14| SA_DQ[62) SAMAY] L £
SA_DQ[63] SA_MAJs] [ A
SAMAfs] [ P
SAMA7] L £
SA_MA[8
DbR 2 B%0 AC3 | 5p psio) sA_mayg] 8 o
SoR A es SA_BS[1] SA_MA[10] -4 £
SA_BS[2] SAMA[11] 12 A
sa_mayiz] (FL £
SA_MA[13] A0 £
SA_MA[14]
e SA CASH# SAMA[15] [ —
DDR A WE# SA_RASH
SA_WE#
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CPU1D

(11) DDR_B_D[0.63]
—
—
—
 —
bR ED B5 58 payo]
SB_DQ1]
D D: ca | 3B
SB_DQ2]
D D: g3 | 5B
SB_DQ3]
D D. Ea | 5B
SB_DQ[4]
D D 6 | B!
SB_DQJ5]
D D pa | B!
D > A4 S _Dql6]
D D D1 | SB-Dal7]
D D D1 s8_Dqle]
D D D21 SB_Dao]
D D E2-1 SB_DQy10]
D D £14 s8_pqyi1
D D C2-1 5B_payi2)
D D E5- SB_DQy13]
D D £ s pqj14
34 5B pQ[15
D D Hg | 5B
SB_DQ[16]
D D Go | B!
D D1z 21 SB_DQ[17
D D18 51 S8 Dqy18
D Do 231 s a9
D D20 &1 S8 DQ[20
D D2l 35 SB_DQf21
D D22 21 sB_DQj22
D D23 11 sBDQ[23
D D2t +451 sB_DQ[24
D D2s K21 SB_DQf2s,
D D2e L3-1 S8 DQ[26
D D2z ML S8 Q27
D Do K51 sB_DQj28
D D29 K4 5B DQf29
D D30 M4 SB_DQ[30
D D32 aFa | SB-DAIst
D D33 aG1 | SB-Dais2
D D34 Ada | SB-DArss
D D35 AK1_| SB-DAr34
D D36 AGa | SB-DAISS
2 SB_DQ[36]
D! D37 AG3 -
2 SB_DQ[37]
D! D38 —
Ald_ 5B pQ38]
D D39 Ata_| SB-PAL m
D o A4 5B Daf3o)
D = AK3 SB D[40
SB_DQ[41 I
D D4 aue | S8
D = AMS| 5B Qa2
SB_DQ[43] >
D D4 Axs | SB-!
SB_DQ[44] a4
D D4 ko | S8
SB_DQ[45] (@]
D D4 A | B!
SB_DQ[46 =
D D4 X
AM3 ] 5BpQ[47]
D D8 Apa | SB-DAI <2
D D49 ANs_| SB-DAl48 =
D D50 aTa4 | SB-DAI49
D D51 ANg | SB-DAIS0) >
D D52 aNa_| SB-DAIST
[
D D53 aNg | SB-DAI52]
H
D D54 ATs | SB-DAIS3
wn
D D55 ATe | SB-DAIS4
D Dea | SB-DQI55 >
D D57 apg | SB-DAI56 N
D Doz AP6 SB_DQ(57]
pa_|
D D59 ATg | SB-DAISE 24
D D60 ATz | SB-DAISY a
D Doo ATZ SB_DQ60] a
SB_DQ[61
D! D62 AR10
D! D63 AT10 SB_DQI62
SB_DQ63]
(11) DDR_B_BSO DhR B B%0 SB_BS[0]
(11) DDR_B_BSt Soh ooy ——5 sBBsi1]
(11) DDR_B_BS2 SB_BS[2]
(11) DDR_B_CAS# DhR B oAby SB_CAS#
e S B 2
B\ SB_WE#

SB_CK#[0] DDR_B_CLKO# (11)
SB_CKE[0] DDR_B_CKEO (11)
SB_CK#[1] DDR_B_CLK1# (11)
SB_CKE[1] DDR_B_CKE1 (11)

SB_CS#{0] DDR_B_CS0#
SB_CS#{1] DDR_B_CS1#
SB_ODT([0] DDR_B_ODTO
SB_ODT[1] DDR_B_ODT1

s8_DM[0] (24 =
sB_om1] [-EL .
SB_DM[2] [ .
sB_pm3] KL .
SB_DM4] [FAHL .
SB_DM[s5] [FAL2 .
SB_DMg] AR .
SB_DM[7 2
s8_Das#(o] PO Dosi0
4 QS#1
sB_pasi1] Pk >
4 QS#2
SB_DQS#H2] Pt pasee
SB_DQS#H3] PLi. >
2 QS#4
SB_DAs#4l Py DQS#5
SB_DQS#5] PAL >
5 QS#6
SB DASHE] P g DQS#7
SB_DQSH[7]
5 posy .2 o
SB_Das[i] 7y DSz
SB_Das[2] e DQs3
SB_Das(3] )5 DQs4
SB_Dasi4] 7% Dass
SB_DAS[5] =) pe Das6
SB_Das[e] =g DQS7
SB_DQS[7]
s8_MA[0] 3 4
SB_MA[1] 22 a
SB_MA[2] [IA A
SB_MA[3] (43 i
SB_MAf4) - i
SB_MA[5] [1& i
SB_MAfe] [-B2 i
SB_MA[7] (B8 A
SB_MA[e] [-B4 i
SB_MA[o] (-85 i
sB_MA[10] [-45 A
SB_MA[11] (B3 A
sB_MA[12] (B2 A
5B MA[13] [-AF A
SB_MA[14] [-£3 A
SB_MA[15]
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+CPU-CORE C,uF ESR, mohm | Stuffing Option
JCPUTE A
Decoupling
WW15 MOW SPCAP,Polymer | 4X470UF 4m ohm/4 2X470UF
*OPUFORE Peak 21A +1.05VS_VTT_CPU G 0805 x| 1P%22UF | smohm/i2
i MLCC 0805
48A Continuous 18A 10U_0805_6.3V6M 16X10uF 3m ohm/16
— e 10U_0805 6.
AG35 { e VTTo_1 [FAH14 touo
AG34 | \ccp VTTO 2 ﬁmf +CPU_CORE
AG33 VTT0_3 vem |0
vega 1 1 ! ' 6.3V6M 10U_0805 6.3VeM 10U_0805_6.3
AG32 1 vees VITO 4 [AHI0 " c1aa|' c1aaa|' craas|' crass | c1aaz| craas|' crass 10U_0803 6.3V6M 10U_0805 6.3V6M 10U_080!
:\g l1] Veos VITO 5 1 <BOMSFuctur \ " 1 1 1
acza | yGeo ViTos [ g e 2 4 4 " c13s0 Cisst ci3s2 c1353 Ci3sa C13s5 C1356 cias7 Ci3s8
AG28 VTTO 8 H12.
VCC8 X
AG2Z 1 \Cce VTT0_9 Slé 10U_0803_6.3V6M 10U_0805 6.3V6M _ 10U_0805_6.3V6M b b
ﬁ‘ézg VCC10 vTTO_f0 212 10U_0805_6.3V6M
AE3s | o8] VITo 12 [-aul v 10U_0805_6.3V6M 70U_0805_6.3V6M —100_0805 6.3VéM 70U_0805_6.3V6M
AEza | VCo1s vITo 18 [-E12 1 ESI %7 (Place these capacitors between inductor and socket on Bottom)
AE32 | o1y vTo 14 1 ’ J
AESL ycois V1T 15 [-E12 +1.05VS_VTT_CPU +CPU_CORE
AE30 | \Co16 vrTo 16 EIL o X
A Voo o ta i o 022 ¥
:ga VCC19 VTTO_19 B}“ ! ' £1 tion) 1 1 1 i
VCC20 9 VviTO 20 c1359 _|+ +C1360 CSC_(Current Sense Configuration - 1363 C1a6e 1365
AD35 ] yGCot & vITO 21 D12 330U_D2_2V_Y §/25 Ly C1361 c13
AD34 | \/coo0 = VTTo 22 |2 +1.05VS_VTT_
AD33 S VTT0 23 [G14 2 o b b
VCcC23 a 1 o
ADS2 vocad VIO 24 176 1K_0402_1%
D %.
Aba vege 3 VITo 5 [ Gt CEUVIDO, ltees NN 2K Ga051% 10U_0805 6.3V6M 70U_0805 6.3V6M 0U_0805_6.3V6M 10U_0805_6.3V6M
AD20 | VCE50 5 vTT0 27 |14 (Place these capacitors under CPU socket, top layer)
AD28_{ 028 & vTTo 28 [B12 CPU VD1, R14621 2 1K 0402 1%
AD27 | \/CRog N VTT0 29 [0y 1"R14631 AR~ 2 1K 0402 1% +CPU_CORE
2G5 | V90 - VITo 51 [AL 1K_0402 1% 0
: VTT0 31 CPUVID2 , R14641 A A~ 2 %
AC3 3833% = VTTo 32 [-AL1 R1465 1K_0402 1% 22U_0805_6.3V6M
AC33 1 \CCas +1.05VS_VTT_CPU I
Ag 2 yceas CPU VID3 _ R14661 A @ A 2 1§ g:gg }; 1373
Acaq| V003 VTTo 38 |LAELD 22U_0805 6.3V6M R1467 1 A
acza | yoos VTTo 34 -AELD ’ ; CPUVID4 , R14681 @ ~ 2 1K 0402 1% A A b b
Aoy | VOC38 Q VIT9.-55 Magi0 ci37a|  ctars 1 R14691 5 1K 0402 1%
vece 3 57 [0 9 6.3V6M 22U_0805_6.3VeM 22U_0805_6.3V6M
AGZE VTT0_37 CPU_VID5 __ R14701 2 1K 0402 1% 22U_0805_6. 0805 .
asds | yGE s vITo 38 e R R1471 1K 0402 1% (Place these capacitors on CPU cavity, Bottom Layer)
AA34 Q VTT0_39
haar| vece S VIT0.39 [F1g 22U_0805_6.3V6M CPUVIDS 721 @ n 2 1K 0412 1% +CPU_CORE
e f VTTo 41 (12 R1473 1K 0402 1%
AASL yGCas vTT0 42 [t
AAZD | yCiag a VTTo 4 [~16 H _DPRSLPVE R14741 2 1K 0402 1%
AA23 g VTT0 44 [~ TRia751 @ 2 1K 0402 1%
AR22 vGCa7 i K
anz | VECiS o) H_PSi# R14761 @ ~ 2 1K 0402 1%
AAZE < T Ri4771 2 1K 0402 1% b
VCC50 i
L35 vecst
veess A4 805_6.3V6M 22U_0805_6.3V6M
Y33 22U_0805_6.3V6M 220_0805_€ 22U_0805_
Ya2 xgggi (Place these capacitors on CPU cavity, Bottom Layer)
Y31 yccss
Y30
oo | VEO5 +CPU_CORE
S 4 x 470uF(4.5mohm@100kHz; 4.0mohm@SRF)
Y2
Y8 VCC59 f f f
VCC60 AN33 :
vai ] 902! Fei RS c1agz|+ c1aga+ ciagal+ c1ags [+ c1age |+
Vaa | VEC62 m Stagzle 8Lt B4l
VCCe3 AK35 CPU_VIDO (47) 330U_D2_2V_Y
var| veess viok [Caiaa CPU_VIDT (47) D22vy o 2
1| veoes va[z] AK34 CPU_VID2 (47) 330U D2 2 Y 330U D2 2V_Y
29| VOO% V\DH AL3S CPU_VID3 (47) 3300_D2 2V Y 330U_D2 2V Y .
26| \Coog a ViD[a] [-ALE2 CPU_VID4 (47) </  TOP side (under inductor)
281 veces O 8 Vibte) [aiza CPU_VIDS (47)
26| Vocee N Vibig) [-Auas CPU_VIDG (47)
U35 | ezt n" 5 | PROC_DPRSLPVR |-AM34 H_DPRSLPVR (47)
U341 yeere &
3 3}
u 2 veers @ T49
U VCC74 H_VTTVID1 PAD
U3t yce7s VTT_seLect [FG15—HVTIVDT g
uso |y || VIRSEEe e e N
VCC76 I !
) ST
Lzg xggg | I : H_VTTVID1 = low, 1.1V ‘
Lizg | Yocre | H_VTTVID1 = high, 1.05V |
5 VCC80 - |
B350 vcest [
R34 1 yccee - !
B33 1 ycoss —
B32 1 yccas ISENSE [AN3S < IMVP_IMON  (47)
R31
VCC85 1 2 CPU_CORE
B30 vGces l R1478 100_0402_1%  O+OF U
VCes? J34 _VCCSENSE R R14791 2 00402 5% VCCSENSE VCCSENSE (47)
8281 vcces 8 VCC_SENSE :J 5 VSSSENSE R_R14801 2 0 0402 5% VSSSENSE @7)
B2: = VSS_SENSE
VCC89
pic | VoS 3 700_0402_1%
VCeet _0402_1%
B34 vocez = VTT _SENSE VS5 SENSE VIT VTT_SENSE (45)
P33 1 vcees 4] VSS_SENSE_VTT
B32 1 yccos = 0_0402_5%
P31 ycces L
P30 0
VCC96
P29
VCCo7
P28
po VCC98 .
veces TT Rail
261 ycc100 Vv
Auburndale +1.1VS_VTT=1.05V
Clarksfield +1.1VS_VTT=1.1V
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+VGFX_CORE

10U_0§05_6.3V6M

u
C1470

u
389
C1388

22U_0805_6.3V6M

ool
Jl
!

22U_0805_6.3V6M 22U_0805_6.3V6M

C140 4

22U_0805_6.3V6M 22U_0805_6.3V6M

CPUIG
10U_0805_6.3V6M
AT21
VAXG1
ATl | G2 R T A= - e— 1 2
ATIB vAXG3 0 14| VSSAXG_SENSE VSS_AXG SENSE (46)
VAXG4 = =
AR21
AB211 vaxas =S fmm e ;
w3
i e ‘ ‘
AR16 AM22 GEXVR EN
VAXG8 GFX_VID[0] GFXVR_VID_0  (46) NG {>
P21 vaxae 0 GFX_ViD[1] 4222 GFXVR_VID_1 (46) ! R1483 70_( 0402‘ 5%
10U_0805_6.3V6 P18 vaxaio a GFX ViD[2] [-AN22 GFXVRVID_2 (46) e
Ap16 | VAXG11 [ GFX_VID[3] [~ o GFXVR_VID_3 (46)
AR16 VAXG12 15A N GFX VID[4] [-AM23 GFXVRVID 4 (46)
ANZL VAXG13 @ GFX_ViD[5] [-4P24 GFXVRVID 5 (46)
VAXG14 0 GFX_VID[6] GFXVRVID 6 (46)
AN1a| VAXGS S O Reserved for +1.5V to +1.5V_1
VAXG16 P 1508
:m:; VAXG17 ;-g S GFX_VR_EN 2?77: gmg E’;RSLPVR [ _>GFXVR_EN (6) ’
A9 yaxG18 = ;| GFX_DPRSLPVR [-AL2S < ]GFXVR_DPRSLPVR _ (46)
AMIB yAXG19 a E:(} GFX_IMON <___]GFXVR_IMON (46)
VAXG20 ] 3
2: :; VAXG21 9] [T R1484 4 1K_0402_5%
AL yaxGoz
ALIE yaxG23
AK21| VAXG24 At 1U_042 6.3v4;
atg | VG2 vonar e}
s o G 1
AK16 3 AE4 c1392] c1393
Adp1 | VAXG28 VODQA4 17 Cy 30U_D2_2V_Y
fu2i vAXG2s ~ vDDQ5 |45 gt
VAXG30 VDDQ6
A8 vaxaat vopay (484
A8 vaxGes 3A vDDG8 [l
VAXG33 VDDQ9Y :
AH19 o W4 1U_0402_6.3V4Z 10_0402_6.3vaZ 1U_0402_6.3V4Z
VAXG34 VDDQ10
AH18 . U1 22U_0805_6.3V6M
VAXG35 vDDQ11
AHIB 1 yAXG36 i vooaiz (12
| vooais |14
+1.05VS_VTT_CPU voDatd
T O o vooais [
— VDDQ17
1241 \171_a5 - [aT) % vbDa1s HHL
{j% VTT1 46 § a
caco | " Graon VITI_47 = +1.05VS_VTT CPU
VTTO 59 [-B10
e
VTTO 61
VTTo 62 C1402
+1.05VS_VTT_CPU 10U_0805_6.3V6M
+1.05\/S,\/TT,GPU
P R E' VTT1 63 122
K26 vTTi 48 ! VTTi 64 (120
ke ST
a0 4251 171751 a VTT1 67 [-HA
H27 | \rriop VITI o6 [ H12 22U_0805_6.3V6M
G28 B
8281 viT153
827 viT1 54 o
Eog | VIT155 E +1.8VS
E26 | \7ri o0 N VCCPLL R1485
E25 i 0.6A 40mil 0_0805_5%
VTT1 58 . VCCPLL2 ﬁ:
/TT1.58 | ® VESPLL2 "yiog +1.8VS VCLSFR 2zu 0§03 6.3V4Z 2
S
G406 | c14o7 " Graos|' c1a00 | crato
1 u_o402_s.av4z
22u_oaos_e.3st
IC,AUB_CFD_tPGARTPO 1u_o4 2_s.av4z 47U_0805_10V4Z
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CPUTH cPUII
AT20{ vsst vssst [-AE3%
AT vssp VSS82
Ba1 AE32 Koz
AR vss3 VSS83 VSS161
R28 AE31 K9
AB28 1 vssq VSS84 VSS162
R26 AE30 Ké
AB26 1 vss5 VsS85 VSS163
R24 AE29 K3
AB24{ vsse VSS86 VSS164
R23 AE28 32
AR vss7 VSS87 VSS165
R20 AE27. J30
AB20 1 vssg VSS88 VSS166
R17Z AE26 J21
ARIZ vssg VSS89 VSS167
R15 AE6 J19
AR5 vssio VSS90 VSS168
R12 AD10. H35
B2 vss11 VSS9 VSS169
9 AC8 H32
AR vssi2 VSS92 VSS170
6 AC4 H28
VSS13 VSS93 VSS171
AR3 AC2 H26
SAB3 vssia VSS94 VSS172
20 AB35 H24
AP20 vssi5 VSS95 VSS173
17 AB34 H22.
AP17| vssi6 VSS96 VSS174
13 AB33 Hi8
AP13 vssi7 VSS97 VSS175
10 AB32 Hi5
VSS18 VSS98 VSS176
ABZ ] ys5s19 VSSgg |-AB3L H13 1 yssi77
ap4 |V AB30 H11
V5520 VSS100 VSS178
AP2 ABP9 HE
SAP21 vss21 VSS101 VSS179
34 AB28 H5
AN34 | vssoo VSS102 VSS180
31 AB27. H2
AN vss23 VSS103 VSS181
23 AB26 G34
AN23 1 vss24 VSS104 VSS182
201 yss25 VvSS105 [ABE G311 yss183
AN17. AA1Q G20
AMIZ yssas vss106 -4 320 vss184
AM291 vssa7 vssio7 |8 G2 vssies
AM2Z) vssas vssios -4 86 vssige
AM25 vssa9 VSS109 VSS187
20 W35 E30
AM20 yss30 VSS110 VSS188
17 W34 F27
AMIZ vSs31 VSS111 VSS189
14 W33 E25
AM14 yssa VSS112 VSS190
11 W32 F22
VSS33 VSS113 VSS191
AMSB Wat F19
VSS34 VSS114 VSS192
AMS5 W30 F16
V5S35 VSS115 VSS193
AM2 1 5536 VSS116 [FA22 E35 1 vssi94
AL {5537 AV4 VSS117 A28 E32 1 vssi95 \V4
AL31 yss3s SS vssi1g [A2Z 291 vssi96 SS
AL23 1 yss39 vssitg a2 E24 vssi97
AL20{ vssag vss120 [ 2L vssi98
ALLZ vssat vssizt [ E18 vssi99
21 vssaz vssize [ E13 vsse00
ALS 1 vssaa vssizg |4 L1 vss2o1
ALS vssad vssiag K2 £ vssao2
A3 vssas vssizs a3 £5-{ vssaos H NGTF
ko | VSS46 VSS126 3o Daa | V/SS204 VSS_NCTF1 T NGTE2 PAD T51
AKZT| vssa7 vssizz a3 D831 vssa0s VSS_NCTF2 bﬂmu PAD Ts2
AK25 vssag vssizs |32 D301 vssa06 VSS NCTF3 [-ARS
AK20 yss49 vssizg AL 261 V55207 vss NCTF4 52
AKIZ 1 ysS50 vss130 a0 81 vssa08 B VS8 NCTFs5 B2 H NGTFS
Alal ysss1 vssis1 22 D51 vssa09 g vSS_NCTF6 [-BL- A JoTe % PAD T53
Ad23 | vssso vssizz [H2 28 vssaio 2 VSS_NCTF7 PAD Ts4
AL201 vsss3 vss133 |22 34 vssi1
ALZ vssse vss134 2 32 yssaie
ALl vssss vss13s [ 28 yssa13
Wi vssse vssi3e Bl 28 yssaia \/
AlL vsss7 vssiaz |-E8 24 vssais
AlS vssss vssizs |24 22 yssaie
A2 vssso VSS139 V85217
H35 N35 C19
AH35 1 vsseo VSS140 VSS218
H4 1 5561 VsS4t (N34 G168 { y55019
AH33 N33 B31
AH33 vsse2 vssi42 [N B3 vssee0
AH32 vsse3 vss143 [-N32 8251 vsseai
AL vsses vssi44 [-NAL 821 vssooo
AH0 | vsses VSS145 V55223
H29 1 ysse6 vSS146 [N22 B17 yss204
AH28 N2g B13
AH28 vsse7 vss147 N2 B13 vssoos
AH27 vsses vssi4s [-N2Z L vssaze
AH28 vsse9 vss14g N2 B8 vssaz7
AH20 vss70 vss150 [-NA- B8 vssazg
VSST71 VSS151 V55229
VSS72 vssise [H35—3 V55230
AH3 vss73 vss1s3 (32 A27 vss2at
AHE vss74 vssi54 2 28 vss232
SAHS 1 vss7s vssiss L4 V55233
G101 yss76 vsS156 2
AEB vss77 vss157 2
AE4 vss78 vssisg 534
SAF2-| vss79 vssisg K8
VSS80 VSS160 <
ICAUB_CFD_tPGARTPO ICAUB_CFD_tPGA,R1PO
CONN@ CONN@
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DIMMA VREFDQ M1 Circuit (6) DDR_A DQSH[0..7] <.

r |
| |
| 5V | +DIMM_VREFDOA
‘ (6) DDR_A D[0..63] < .
|
| DM VREFDQA | @ oRA o7 cae |
R1493 + I
| | (6) DDR_A DQS[0.7] < v 0100402 1642
: 1K_0402_1% | (6) DDR_A_MAD. 15] < .
|
! |
! |
! |
| 1K_0402_1% |
| |
| |
| |
r-—-—~—~>"~"="7" 77777777 |
| DIMMA & DIMMB VREFCA circuit |
| 1.5V |
| |
| |
| R1495 +DIMM_VREFCA |
I 1K 0402_1% ! o .
| |
| | | #425302 +.5V |
| CP_S3PowerReduction |
! || WhiePaper_Revi.0 Rtag7 |
| | 0_0402_ 5% R1498
| 1K_0402_1% | | |
| | | 1K_0402_1% |
| | | |
| | I (5) SM_DRAMRST# T — DIMM_DRAMRST# (1) |
””””””””” ! BSS138LT1G_SOT23-3 !
| a <BOM Sjgcture> |
| |
| (18 RST GATE > RST GATE 1 {} {> |
! 0.047U_0402_16V7K |
|- - o ______________ |
Layout Note:
Place near JDIMM1
=TT T T Layout Note: Place these 4 Caps near Command | |
1 and Control signals of DIMMA |
| 15V !
? |
| 10U 085 6.3VEM 10U 0805 6.3V6M 10U 0805, 6.3V6! 0.1U 0402 16v4Z 01U 0402 16\kZ |
| h |
! n u il il il il il il il il |
| Cl433| C1439| Cla40| Ctaar| Cia2| Craay Cl444 | Claas | Ctass | Ciagy _|+Craes
| —T~330U_D2_2V_Y |
| e 3 !
|
: I
10U_0805._6.3V6M " 10U_0805_6.3V6M ~ 10U_0805_6.3V6M ~ 0.1UJ0402 16V4Z ~  0.1U_0402_16V4Z_] !
|
|\ =
Layout Note:
Place near JDIMM1.203 & JDIMM1.204
+3VS

1
C1433

22U_0603_6.3V4Z

(6) DDR_A_CKEO >

(6) DDR_A_BS2 >

(6) DDR_A_CLKO

(6) DDR_A_CLKO#

(6) DDR_A_BSO >

(6) DDR A WE#
(6) DDR A CAS#

(6) DDR_A CSt# >

1 1
cmgj_ _Lcmso

2.2U_0603_6.3V4Z

2

DIMM
1
VREF_DQ vsst [2—) DDA A D4
DDR A DO yss2 bad 7 DDR A D5
SBERN DQO DQ5
DQ1 vss3 [Hi—
9 10 DDR A DQS#0
DDR A DM0 11| VSS4 DQs#0 [ DDR_A_DQS0
DMO DQSo
DDR A D2 15| /SS5 VS Mg DDR A D6
DOR A D3 17| 892 e T DDR A D7
DQ3 DQ7
DDR A D8 3| VSs? vsss DDR A D12
DDR A D9 et Da12 or DDR A D13
DQg DQ13
DDR A DQS#1 Vvsso VeSi0 [Tog DDR A DM
DDR A DQST 29 | DASH# DMt 750 DIMM_DRAMRST#
Dast RESET# |32
DDR A D10 vssti VSS12 Moy DDR A Di4
DOR A DIt oato Datd [7ag DDR A D15
[sle] R} DQ15
DDR A D16 9 | VSS13 vssi4 [y DDR A D20
DDR A D17 41| D918 DQ20 [~ DDR A D21
DQ17 DQ21
DDR A DOS#2 457 VSS1o VSS16 Mag DDR A DM2
DOR A DOS2 47| Das#2 OM2 7gp
Das2 vss17 |48 DOR A D22
DDR A D18 51| VSS18 D22 DDR A D23
SR A D10 DQ18 DQ23
DQ1s VSS9 [-24— DDA A D28
$—35 vss20 DQzs 38
DDR A D24 s Doss [ 58 DDR A D29
DRRALES o3| pazs vsset -3 DDR A DQS#3
DDR A DM3 63| /S22 DOSHS "4 DDR A DQS3
DM3 DQS3
DDR A D26 67| /3523 V8824 ea DDR A D30
DDR_A D27 g9 | DA26 Daso o) DDR A D3t
DQ27 DQ31
L1 vss2s vss26 [-2—
DDR_A_CKEO CKE1 g DDR_A_CKE1 <:IDDR7A79KE| (®)
Vo028 DDR A MA1S
DDR A BS? R DDR A MA14
&
DDR_A MA12 VDD4 [y DDR_A MA11
DDR_A_MA9 A}\; 86 DDR A MA7
voDs [-E2
DDR A MA8 ) DDR A MAG
DDR A MAS I DDR A MA
voDs (-2
DDR_A_MA3 96 DDR_A_MA2
DDR A MAT 2 e DDR_A MAQ
DDR A CLKO voD10 (60 DDR A CLKI
K1 DDR_A CLK1  (§)
DDR_A_CLKO# 103 | Gieos CKiy 104 DDR A CLK1# DDR_A CLKi# (6)
DDR A MA10 1oy Voot voptz (2 DOR A BSt DDR_A BS1
AT0/AP BA1 j A BSt (6)
2B Sel, 1021 g RAS# 110 Lon = fiard DDR_A_RASH  (6)
VDD13 VDD14
v e B PR vy
ASH 0DT0 DDR_A_ODTO  (6) +DIMM_VREFCA
DDR A MAIS 115 Voots voDis (138 DDR A ODT1 S K
13 oDT1 . DDR_A_ODT!  (6)
DDR A CSi# 121 | &1y NC2 4%22 20mil
: vbD17 VDD18 : 3 DDR VREF_CA DIMMA
NCTEST  VREF_CA
DDR A D32 129 | V827 VSS28 [Miag DDR A D36
DOR A D33 133 | B9%2 Q36 75 DDR A D37
DQ33 DQ37
DDR A DQS#4 135 | VSS29 VSS30 g DDR A DM4
DQS#4 D4
DDR A DQS4 137 | Dasy voont |28 1 1
[ 139 | ! [Mia0 DDR A D38 C1436 C1437
VSs32 DQ38 —
DDR A D34 141 | 5 B 14: DDR A D39
DDR A D35 14 o Q39 44 2.2U_0603_6.3V4Z 0.1U_0402_16V4Z
DQ35 VSs33 DDR_ A D44 A
1451 vssaa DQa4 (148
DDR A D40 14 148 DDR A D45
DDR A Dat 147 paso DQ45
bast V5835 DDR A DQS#5
1511 yssss DOS#s [~
DDR_A_DM5 153 154 DDR_A_DQS5
DM5 Dass (54
DDR A D42 157 | VSS37 VSS9 s DDR A D4
DOR A D43 1509 | D342 D46 760 DDR A D47
DQ43 DQ47
DDR A D48 163 | VSS39 VsS40 [ or DDR A D52
DDR_A D49 165 | D948 Das2 e DDR A D53
DQ49 DQs53
DDR A DQS#6 TN vl VSS42 170 DDR A DMB
DDR A DQS6 171 | DAs#6 DMg
DQS6 vss43 1224 DDR A D54
DDR A D50 175 | VSS44 DQs4 =70 DDR_A D55
DOR A D5t 177 | B0 DA% Mza
DQ51 VSS45 DR A DEO
#1294 vssas DQs0 (1AL
DDR A D56 181 18: DOR A D61
DDR A D57 1 DQS56 DQ61
bas? vss47 DDR A DQS#7
1851 vssag DQs#7 (18
DDR A DM7 167 188 DDR_A DQST
82| owr DQs?
DDR A D58 ETTH vl VSS80 Mg DDR A DE2
DDR A D59 103 | D58 Das2 o, DDR_A D63
DQ59 DQ63
sl 5552
q R1499 § 10K 0402 5% [Tya7 | ¢33 ey [es o eI 1 PMLEXTTSIO 1 (5.11)
1991 vopspo SDA 200 5 CKsaLK D_CK_SDATA (11,12,14,28,38)
SAl ScL D_CK_SCLK  (11,12,14,28,38)
VIT1 VTT2 204 +0.75VS
R1500 208
0.1U_0402_16V4Z Gt G2
2 10K_0402_5% FOX_ASOAG26-UARN 7F
CONN
© DDR3 SO-DIMM A
v v H=8mm
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(6) DDR_B_DQSH[(..7] < w——
(6) DDR_B_D[0..63] < e
(6) DDR_B_DM[0..7] <

(6) DDR_B_DQS[0..7] < w——
(6) DDR_B_MA[D..15] < e

+DIMM_VREFDQB

Place near JDIMM2.203 & JDIMM2.204

r-—-———~~"~7"7"=——"7"77777 e ___________
| DIMMB VREFDQ M Circuit | r |
| DIMMB VREFDQ CA Circuit |
| +1.5V | ‘ ‘
| |
| | ! |
| R1487 +DIMM_VREFDQB | | |
‘ ‘ | +DIMM_VREFCB |
1K_0402_1%
| o | | 1K 0402_1% |
| |
| |
| | ! |
| R1489 ‘ | ‘
| 1K_0402_1% | | |
| | | 1K_0402_1% |
| |
| |
| |
| |
77777777777777777 | |
Layout Note:
Place near JDIMM2
-
- Layout Note: Place these 4 Caps near Command
¢ S and Control signals of DIMMB
sy !
T |
| 10U_0806,6.3V6M 10U_0805,6. 0.1U§0402_16V4Z 0.1U 0402 16V4Z |
|
| ' |
n u u u u u u u u u |
C1413 | C1414 w C1418 c1417 C1418 cp19 C1420 Cc1421 C1422 +C1423 |
z
| S @ -
10U_0805_6/3V6M (2 2 2 2 2 2 2 2 2
|
|
| 10U_0805 63V6M ~ 10U_0805_6.3V6M  10U_0805 6.3Vl 0100402 16VAZ
|
Layout Note:

5V
5V
DIMM2
1 2
3 vrer oo vsst
l l DDR B DO 5 ‘éz%z ggg 2 EEE g Eg
DDR B D 8
C1411 C1412 1 pat VsS3 m DA B DASH0
2.2U_0603_6.3V4Z DDR B DM0 11 gt st [ DDR B DQSO
DDR B D2 15 | VSS8 VSS6 e DDR B D6
DDR B D3 1 ggg ggs 1 DDR B D7
DDR B D8 1| vSS7 ysss DDR B D12
DDR B D9 bas a2 2 DDR B D13
DDR B DQs#t \égssgm VSDSA‘,“" DDR B _DM1
DDR B DQST 29 | DO ey Fao DIV ORAVESTE o bRAMRST#  (10)
DDR B D10 t—ga| Vst vssiz -1 DDR B D14
DDR B D11 5 | Dato Datd Mo DDR B D15
£ oar DQ15
DDR B D16 g | VSS1 VSSTa Tg DDR B D20
DOR B D17 41| Baie a0 7, DDR B D21
DQ17 DQ21
DDR B DQS#2 t—ia| Vssis vsste [ DDR B DM2
DDR B DOS2 47| DAs#2 vz
DQs2 vss17 (48— DDR B D22
DDR B D18 T2t vssie baz2 DDR B D23
DDR B D5 DQ18 DQ23
DQ1s vssis [t DDR B D28
DDR B D24 1o vss20 DQ28 o5 DDR B D29
DDA B D25 | D024 Razs
51 D925 vssz1 50— DDR B DQS#3
DR B DM3 63 | o2 DSt e DDR B DQS3
DDR B D26 oo vssz vssas 08— DDR_B D3O
DDR B D27 6a | D920 A0 1779 DDR B D31
DQ27 DQ31
71 vss2s vss26 [-2—4
(6) DDR B_CKE0 [ >—DPDABCKED CKEo crer [ DDA B OKEl —<IooR B CKET  (6)
VDD1 vbD2
DDR B BS2 Znet A5 Mg LRV
(6) DDRBBS2 [___> i BA2 Al4
VDD3 vDD4
DDR B MA12 83 84 DDR B MA11
DOR B MAS 85 | A12BC0H A [es DDR B MA7
DDR B MAS 59 VDDS VDD6 3 DDR B MAG
DDR B MAS 91 | A8 A6 [y DDR B MA4
L1 As As -2
DR B MA3 a5 | Y007 VP08 Iag DDR B MA2
DOR B MA 2 22 e DDR B MAO
99 100
VDD9 VD10
DDR_B_CLK( DDR_B CLK
(6) DDR_B_CLKO e 181 cko cKi [0z e aoian DDR_B_CLK1 ()
(6) DDR_B_CLKo# 1081 Gox ki [0 DDR_B_CLK1#  (5)
VDD11 vDD12
SDA B WAL 1071 Ao BAT (108 DR B BSL DDR B BSI (6)
(6) DDR_B_BSO > 1091 Bag Ras# (11 DDR_B_RAS#  (6)
DR B WE# 11a | yoDte VBDI4 g DDR B CS0#
(6) DDR B WE# B DDR B CASE | WE# SO# 18 DDR B ODTO DDR B CSO#  (6)
(6) DDR_B_CAS# U5 casy opTo [-H8 < DDR_B_ODTO  (6)
DDR B MA13 119 X?EDW VODDDT‘E 120 DDR B ODT1 < JooRB.ODT (6 V.
DDR B il i e + -
(6) DDR_B_CS1# > C51# 121 s Ne2 |22 20mil
VDD17 vDD18
125 | \OTEST  VREP On | 126 DDR VREF CA DIMMB
vss27 vss2s (1284
DDR_B D32 DDR_B D
DDR B n§3 ;2? DQ32 DQ3s 1 o DDR B Dgg
DQ33 DQ37
DDR B DQS#4 i vsse vesao (121 DDR B DM4
DDR B DQS4 1a7 | DSk DM Mag
39 | DOS4 VSS31 70 DDR B D38 craza [ " crazs
DDR B D34 141 | /SS%2 DQgs =) DDR B D39
DDA B D36 143 | DO3% P99 Mas 2.20_0603_6.3V4Z 0.1U_0402_16V4Z
DQ35 VSS33 [ DDR B D44 R 4
DDR B D40 1a7 | Y9834 DO 74 DDR B D45
DOR B oA 1457 Q40 DQ45
DQ41 vss35 (130 DOR. B DOSHS
DOR B DM5 153 | Joe® DSae [Casa DDR B DQS5
DDR B D42 157 | 19537 VoS%e [asa DDR B D46
DDR B D43 159 Dujg DQ:E 160 DDR B D47
1811 vssag VsS40 (124
DDR B Dag 163 164 DDR B D52
DOR B D49 165 | DS Dase Miss DDR B D53
DDR B DQS#6 160 | VSSH vss4z 7o) DDR B DM6
DDR_B_DQS6 171 | DAS#6 DMe
DQs6 vss43 -2y DR B D5e
DDR B D50 175 | USS44 Das 775 DDR B D55
DDR B D51 1 DQ50 DQ55
DQ51 vssas 8 DDR 8 DE0
DDR B D56 181 ‘6255‘;5 ggg“’ 1 DDR B D61
R 1aa| DAs7 VSS4T g DDR B DQS#7
DR B DM? 187 | (548 DOS#7 [Mga DDR B DQS7
DM7 DQs7
DDR B D58 o] vsseo vssso [ DDR B D62
DDA B D59 103 | D8 Doe? [fias DDR B D63
[ 105 | B
R1490 1 10K 0402 5% [ a7 | V555! VSS52 [Mag PM_EXTTS#0 1
SAO EVENT# 5 CK SDATA PM_EXTTS#0_1 (5,10)
+3VS 199 vpDsPD SDA 200 D GRSk D_CK SDATA (10,12,14,28,38)
T~ o] SAT scu 202 D_CKSCLK - (10.12,14.28,38)
A L = asl VT2 +0.75VS
1431 Ctazz 206
220 os0s saviz [, |, 010 oane sevaz DDR3 SO-DIMM B
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IDT 9LVS3199AKLFT NC

+CLK_1.05VS 40mil ossvs 40mil
T 0.1U_0402_16V4Z
il 2
+1.05VS_VTT O 11 55 w73 +3v8o 1756760603 5%
1 1 1 1 RF ce
C676 ' cers [ cero C669 Cco84 C680 C689 S R . -
34
o0 _0805_10V4Z 10U_0805 sz 0.1U_0402_16V4Z 2_50V8J 10U_0805 E P_0402_50V8J
0.1U_0402_16V4Z @ . RE leed Tepc wu_ojos_mwz “0.1U_0402_16V4Z @
L44 Chan Q 2/1 TR o oLk 1avs
* (f 40mil
0.1U_0402 J6V4Z
+1.5VS0 NS
1 1 1
cert " cesz Cc678 C683
C670
10U_0805_10V4Z 10U_0805_10V4Z 0.1U_0402_16V4Z
! 0.1U_0402_16V4Z ) ed report
L45.146.L4 Q 2/1
+CLK_3VS
o} +CLK_3VS
Clock Generator 9
+CLK_1.5VS v43
T——ZL VDD_DOT scL 2 DoK sobe ) CK_SCLK_(10,11,14,28,38)
VSS_DOT SDA D_CK_SDATA (10,11,14,28,38)
(14) CLK_BUF_DREF_96M Lo foffoer s 3 oot 9% REF_0/CPU_SEL (30 e RTIS 2830402 5% CLK_BUF_ICH_14M  (14)
(14) CLK_BUF_DREF_96M# DOT 96# _REF CLK XTAL IN
51 VDD 27 XTAL_IN |28
6| yob2 KA SN 2z CLK XTAL OUT P_0402_50V8J;. 2 1/12
< *—Z 27MHZ_SS S_REF [-28
»—-B- usB 48 CKPWRGD/PD# [-23 il Pl
9 24
VSS_27M VDD_CPU
CLK_BUF _PCIE SATA 10 X . 23 CLK_BUF CPU BCLK
(14) CLK_BUF_PCIE_SATA SAT) CPU_ CLK_BUF_CPU_BCLK (14)
(14) CLK_BUF_PCIE_SATA# CLK BUF PCIE SATA# 1 ShTay cPU_0i |22 CLK BUF CPU BCLK# CLK_BUF_CPU_BCLK# (14)
CLK_BUF CPU DMI 12 vss_sre VSS_CPU
(14) CLK_BUF_CPU_DMI B G B SRG_ 1 CPU 1
(14) CLK_BUF_CPU_DMI# 14 SRcTi# cPU_T# [HE—
+CLK_1.05VSO- 1 STP CPUF a VDD_SRC_IO VDD_CPU_IO e O+CLK_1.05VS
CPU_STOP# VDD_SRC O+CLK_1.5VS
33 | ronD IDT SAO0003HROO
SLGESP587VIR_QFN32_5X5
Low Power:
IDT: 9LVS3199AKLFT, SA00003HR00
Realtek: RTM890N-631-GRT, SA00003HQ00 w3vs
avs Silego: SLGBLV597VTR , SA00003MF00 J
Silego Have Internal Pull-Up R695 - )
10K_0402_5%
CK505 PWRGD ©
I——;< CLK_ENABLE# (47,
IDT Have Internal Pull-Down G Q47 - “7
FOR Realtek N7002KW_1N_SOT323-3
Ce86
CLK XTAL IN 2 %} 1
PIN 30 CPU_O CPU_1 27P_0402_50V8J
|_ _ Y3
) 51 PCH Si 1/12 14.318MHZ_20PF_7A14300008—] C685
Default 27P_0402_50V8J
0 ) 133MHz | 133MHz LK XTAL OUT : JI} >
1 100MHz | 100MHz
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PCH RTCRST#

O———1 - AAN24
+RTCVCC 558

20K_0402_1%

close to RAM door _ _

R696 @
10K_0603 5% |/

~ C588
1U_0603_10V6K

+RTCVCCO 1 AANAZ2 PCH SRTCRST#

R551
20K_0402_1%

close to RAN door ~ ~

R700 @
10K_0603 5% |/

— 0584 _
1U_0603_10V6K

| On Die PLL VR is supplied by |
, 1.5V when sampled High, |
1.8V when sampled Low. |

+3VS R623
T 1K_0402_5%
1 2 PCH SPKR
~RA Have internal PD
SERIRQ
R225

10K _0402 5%

RC Delay 18~25mS

RC Delay 18~25mS

(HDA_SYNC Have internal Pull-Down)

C590
18P_0402_50V8J
1

e U040 - -
If GPIO33 pull down, ME will not working.
For factory update ME, pull down resistor pull
under door.

PCH GPIO33#

Q28

(33) ME_OVERRIDE
2N70!

GPIO33 has a weak internal pull-up

NOTE: Asserting the GPIO33 low on the rising
edge of PWROK will also halt Intel Management
Engine after chipset bringup and disable
runtime Intel Management Engine features.
This is a debug mode and must not be
asserted after manfacturing/ debug.

+3VALW
o

< 2 L PCH_RTCX1
I 20K_0402_5%
1
* NG osc R569 2T {>
2 10K_0402_5%
NG 0s¢ 10M_0402_5% U30A
32.768KHZ_12.5PF_Q13MC14610002 REVL.O
. oo an
o bCH RTOX? B13 1 Rroxs FWHo / LADo [-R33— 8438 LPC_ADO (33)
> : RTCX2 FWH1 / LAD] (B33 5o LPC_AD1 (33)
FWH2 / LAD2 LoD LPC_AD2 (33)
18P_0402_50V8J ookt rRsTE FWha | CAbs [-A32—LPC"AD3 (PG AD3 (33)
| RTCRST# LPC FRAME#
+RTCVCC PCH SRTCRST# FWH4 / LFRAME# LPC_FRAME# (33)
o —-CH SAILASTE _D17d sprcRsT#
O O LDRQO# Pra/ =< | ocaL DM R
modify to 330K INTRUDER# E ‘ E LDRQ1#/ GPIO23 pE34—LOCAL DM R
0
R559 330K 0402 1% JPCH_INTVRMEN INTVRMEN SERIRG |-AB8__ SERIRQ SERRG  (39)
HDA for AUDIO INTVRMEN - Integrated SUS 1.05V VRM Enable High - Enable Internal VRs
or
HDA BITCLK PCH __ a30
(36) HDA_BITCLK_AUDIO HDA_BCLK ‘
(36) HDA_SYNC_AUDIO D29 | ipa SYNG SATAORXP [-AKE SATA_DTX_C_PRX_P0 (27) SATA for HDD1
R160 33_0402_5% S AK11__SATA PTX DRX _NO
C1480 12P_0402 50V8J ~ —— PCH SPKR SATAOTXN [7)9 — SATA PTX DRX PO SATA_PTX_DRX_NO (27)
(36) PCH_SPKR SPKR SATAOTXP SATA_PTX_DRX_P0 (27)
HDA RST PCH#
(36) HDA_RST_AUDIO# "5 NN HDA_RST# SATATRX
SATATIRXP [FAHE el
reserve C1480 9/10 (36) HDA_SDINO [ >—————————G80 f ipr spiND SATAITXN [FAHX
) B - ) e SATAITXP [FAHEX
1 B structure form @ to POP 9/14 >€E3‘LHDA7$DIN1 I |
SATA2RXN [-AELE
o . s E32 | ! | AF9 S, 2/10 SATA2, SATAS not support on HM55 | JBATT1
HDA_SDO ,This signal has a weak internal pull-down HDA_SDIN2 g: ! gﬁﬁg?;s |AEZ o !
resistor. Should not be Pull High »E2{ pA SDIN3 T | SATAZTXP [-AER !
=
| SATASRXN [FAH3 I
(36) HDA_SDOUT_AUDIO HDA SDOUT PCH 829 { yipa spo | SATA3RXP [AHLX |
Ri62 33_0402_5% S | AN [aEs !
SATASTXP [FAELX
| |
GPI033 can not pull down —PCH GPIO33# ____ H32H 1ipa pOocK EN#/ GPIO33 P B
(manufacturing environments) H SATA4RXN [-AD25
»~130f HpA DOCK RST#/GPIO13 | e SATA4RXP [FADBS SUYIN_080003FAC02G202NL
%) SATA4TXN [FADES -
1 SATA4TXP [-AD8X 11 e
BA
PCH JTAG TCK wa | rac ToK SATASRXN |-AD2 . . - +NEWRTCBAT R o4+ChGRTC
SATABRXP [FARLX DEL D59, Add D35, D36
- __PCH JTAGTMS K3 |
2KW_1N_SOT323-3 e JTAG_TMS SATASTXN [FAB3S .
PCH JTAG TDI SATASTXP [-ABLX 1 i BASA4C
—CHJIAG DL K1 yraG TDI o +1.05VS_VTT
__PCH JTAGTDO 2|
Pl A0 Le JTAG_TDO < SATAICOMPO P oW SOTa253
& 2 ’
__PCH JTAG RST# 4 | :
PCH JTAG RST# TRSTH 5 SATAICOMP! SATA COMP__R168 37.4 0402 1%
+3VS
SPI_CLK ®
SPlCSo# ‘ PCH SATALED# _R600 10K 0402 5%
fme o
| 2009/08/23 SPI_CS1# SATALED# PCH_SATALED# (34) 3VS
| Debug Port DG1.7 P27.28 GPIO21 D2 o
RAM 3
| TDOTDLTMS N SPLMOS! SATAOGP / GPIO2! | Yo PROJECT D2 i R207 10K 0402 5% |
I Pull Up for Production Units ., [ i M/B version R602 10K_0402_5%
! unpop TDO,TDI,TMS resister | SPI_MISO 5") ‘ SATA1GP / GPIO19 —L@/\»—%°
|
7777777777777 1
: IBEXPEAK-M_FCBGAT07 N

structure R625 R187

@
10K_0402_5% 10K_0402_5%

I

“har BOM from SA000021A00 AM) to SA000041F M) oo
+3VS
o ’ Cronsriosr D 4 for
PCH_SPI CSO0#
3V R634 33K 0402 5% SPIWP1HF— cs# e s PCH_SPI CLK 1 PCH SPLCLK 1 @ 1 || 2
R643 3.3K 0402 5% SPI_HOLD1# 7| WP K5 PCH sPImoST T C603| [ 10P_0402_50v8J >
HOLD# S PCH_SPI_MISO 1
GND SO
MX25L3205DM2I-12G SOP 8P
SA000041P00 <BOM Structure> IDO0 ID1 D2 D3
T °13 B r re form @ POE 14 SPI ROM Footprint 200mil
F F R610.R612 Change From 0Q 220 1/12 Samsung 256MX8 : SA000041E00 | H Samsung | 256MX8 | 2 channel| DVT
N From PCH_SPI_( _F P Hynix 256MX8 : SA000042700 ,
. | . ) ) L Hynix 128MX8 | 1 channel|l PVT
16 F . me From PCH_SPI_( 1 1/28
'R598 From 4.7KQ 1Q 1 <
T Security Classification Compal Secret Data Compal Electronics, Inc.
1K 0402 5% 2 A @ A 1 R611 _ PCH SPI MOSI Issued Date 2009/11/23 Deciphered Date 2010/11/23
iTPM: i PCH (1/9) SATA,HDA,SPI, LPC
enable iTPM: SPI_MOSI High THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELEGTRONICS, INC. AND CONTAINS CONFIDENTIAL 5 5 TNumb
o . AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D ize | Document Number . ev
MOSI This signal has a weak internal pull-down DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS Custtmp ALU30 M/B LA-6392P Schematic 01
resistor. This signal must be sampled low. MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC. = o v ZE 35T et T B
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(28)

29) PCIE_DTX_G_PRX_N1 EOE o1 §1-Be30
29) PCIE DTX C_PRX_P1
For PCIE LAN 29) PCIE_PTX C DRX N1 [2377 [ 1V 0402 167K PCIE PTX DRX NT BFPg
29) PCIE_PTX C_DRX P1 -m-, 11U 0402 _16V7K PCIE_PTX DRX P1_BH29
28) PCIE_DTX_C_PRX_N2 B DX & CRs heawan
. 28) PCIE_DTX_C_PRX_P2[_ > -
For ereless LAN 28) PC'E’PTX’C’DRX’NZ C284 1 1U_0402_16V7K PCIE_PTX DRX N2 BC30
28) PCIE_PTX C_DRX P2 - F 1___1U 0402 16V7K____PCIE PTX DRX P2_Bp3g
Add for USBE0 3/1 (31) PCIE_DTX_C_PRX_N3 PO DT b pa-aua
(31) PCIE_DTX C_PRX P3 -
For USB3_0 (31) PCIE_PTX_C_DRX N3 | 1U_0402_16V7K PCIE_PTX DRX N3 AU32
(31) PCIE_PTX_C_DRX_P3 [ 1___1U 0402 16V7K____PCIE PTX DRX P3_Avap
2 e e Se e i
For 3G/GPS MiniCard (28) PCIE PTX C DRX N4 C273 » I 11U 0402 16V7K  PCIE PTX DRX Né BD32
28) PCIE_PTX G DRX P4 - F 1___1U 0402 16V7K____PCIE PTX DRX P4 _RE3p

For PCIE LAN

For Wireless LAN

1 R647,R646,0
F PIO1 off
Netname Frc¢
1 PCH_GPIO2 ff
R1244 for USB30
1«

(29) CLK_PCIE_LAN#
(29) CLK_PCIE_LAN

D E—T

MINI2_CLKREQ# >

MINI1_CLKREQ# R227
PCH_GPIO20 R622

‘ SMBALERT#/ GPIO11 EC LID ouT# EC_LID_OUT# (33)

£ ok

CLKOUT_PCIEON

“hange Back

PERPI
PETN1 SMBCLK {14 —PCH SMBCLK ECH SMBOLK 1 4 D_CK_SCLK (10,11,12,28,38)
PETP1 S| 8 PCH_SMBDATA
PERNZ MEDATA Q51 2N7002KW_IN_SOT323-3
Move Q50.Q51.R714.RT15 From P12 er 1/1
PERP2 +3VS ’
PETN2 SMLOALERT# / GPIOgo [o14—FPCH GPIOG0
PETP2 i
‘ SMLOCLK {-C8—x . e
PERNS o) "
PERP3 = SMLODATA [-G8—x
PETN3 Jan} — e IE D_CK_SDATA (10,11,12,28,38)
PETPS % Luta  PCH GPIO74 "Ll
PERNA SMLTALERT#/ GPIO74 Q50 2N7002KW_1N_SOT323-3
| E10 PCH SMLICLK_
PERP4 SMLICLK / GPIOS8 PCH SMLICLK
PETN4 VALW
| G12 PCH SML1DAT +3
PETP4 ‘ SML1DATA / GPIO75 PCH SMLIDAT
*
PERNS 8]
PERP5 I o CL_CLK1 ¢35
PETNS - o
PETP5 &) 3 CL_DATA1 [FHHx a0 5%
ol o 0402_5%
M =l
PERNG 53 cL_RsTi# pT&—x
PERP6 | =
PETNG s
PETP6
********** PEG_A_CLKRQ#/ GPIo47 pHl—PEC CLKREQ# R
PERN7
PERP7 |
| AD43  CLK PEG VGA#
PETN? | CLKOUT_PEG_A N GLAPED vOnr
PETP7 ‘ CLKOUT PEG_A_p{-AD45  CLK PEG VGA
penns g SRS T S— g S
PERPS ] CLKOUT_DMI_P CLK_CPU_DMI (5)
PETN8 ! A et
PETP8 \ Add Netname PE
********** I cLkouT_DP_N/GLKOUT BCLKI_N{-ALL-2-@ PAD T28 :
CLKOUT_DP_P / CLKOUT_BCLK1_P{-AT3- @@ PAD T32 ! 1/1

CLKOUT _PCIEOP o ‘ J
3] CLKIN_DMI_N b CLK_BUF_CPU_DMI# (12)
(29) LAN_CLKREQ# > — PIo PCIECLKRQO# / GPIO73 b CLKIN_DMI_P CLK_BUF_CPU_DMI (12)
T_TAN_CLKRE0F Pull Righ to 3V_LAN af_Lan Chip Side | =
(28) CLK_PCIE_MINIT# CLKOUT_PCIEIN m CLKIN_BCLK_N CLK_BUF_CPU_BCLK# (12)
(28) CLK_PCIE_MINIT CLKOUT_PCIE1P X CLKIN_BCLK_P CLK_BUF_CPU_BCLK (12)
(28) MINIT_CLKREQ# [_> VN CLKREQ# __liady poiecLkrat# /GPIOts | © 6/9 MOW23 Request add 25MHz crystal
£ CLKIN_DOT 96N b CLK_BUF_DREF_96M# (12) i !
1 u § KN Do oen LK BOF DREFSeM” (122 supporting Integrated Graphics
L T3 PAD @-@AM4Z Ly ouT poiERN o
r T4 PAD @-@AM4B LIy OUT PCIELP
) . . , PCH GPIOZ0 CLKIN_SATA_N/ GKSSCD_N jﬁJ?:chK,BUF,PCIE,SATA# (12)
s : 18 1/12 —CHGPO20_N4d poiEGLKRQ2# / GPIO20 CLKIN_SATA_P / CKSSCD_P CLK_BUF_PCIE_SATA  (12)
x 1/8
(31) GLK_PCIE_USB30# AHA2 S o)« OUT_PCIE3N REFCLK14IN 441 < |CLK_BUF_ICH_14M (12)
1 (31) CLK_PCIE_USB30 AH4L S G KOUT PCIESP ) e
- Del R148 C268 1/12
(31) USB30_CLKREQ#[ > ABQ PCIECLKRQS# / GPIO25 CLKIN_PCILOOPBACK 42— JCLK PCIFB (17) C554
CTALS IN Y2 from 20 PF change to 12 PF 6/28 12JP 0402_50V8J
AH51 1
3 /18 +3VALW (28) CLK_PCIE_MINI2# CLKOUT_PCIE4N XTAL25_IN
Side 18 (28) CLK_PCIE_MINI2 M CLKOUT POIE4P XTALS GUY {53 XTAL2S OUT !
Side 3/18 MINI2_CLKREQ# AF38 XCLK RCOMP R149 { \ A ~_2 909 0402 1% O0+1.05VS_VTT R521 Y2
R633 PCIECLKRQ4#/ GPIO26 | XCLK_RGOMP * - 1M_0402_5% 25MHZ_12PF_X5H025000FC1H-H
10K_0402_5% ‘ avs
+
T21 PAD @-&AIS0 ¢ kouT PCIESN CLKOUTFLEX0 / GPIO64 o » t Change to 5x3.2
T1s PAD @-@-AlS2 L C|OUT PCIESP
PCH_GPIO44 555
MINI2 CLKREQ# —CHGHO4 HBY pCIECLKRQSH / GPIO44 b CLKOUTFLEX1 / GPIO65 R107 1 10K 0402 5% RAM ID1 12P 0402_50V8J
E " @ K . C554,C555 from 27p change to 12p 6/28
T20 PAD @-QAKSE ¢y oUT PEG_B_N » CLKOUTFLEX2 / GPIO66 109 4 10K_0402_5% RAM ID
T2 o CLKOUT_PEG_B_P S 24 @ R108 10K 0402 5%
—PCH GPIOS6_P13d{ peg_B_cLKRQ#/GPIOSS | CLKOUTFLEX3 / GPIO67 ~
| O
+3VS IBEXPEAK-M_FCBGAT07 PAD
10K_0402 5% 22 test point > Ec.suB_ckz ()
10K 0402 5% AL _
"o RAM IDO ID1 ID2 ID3
GPIO66 GPIO65 GPI021 GPIO19 L
PCH SMBCLK R173 1 AAA2 47K 0402 5%
PCH SMBDATA RS82 4.7K 0402 5% ¢ H Samsung | 256MX8 | 2 channel| Reserved*
PCH_GPIO60 R169 1 n A ~_2 10K 0402 5% | < SEC_SMB_DA2 (33)
PCH SMLICLK  Ri9t 33K 0402 5% L Hynix 128MX8 | 1 channel| Reserved
PCH SMLIDAT ___R183 1 A" 2 3.3K 0402 5% |
PCH_GPIO74 R214 1, A ~_2 10K 0402 5% |
Security Classification Compal Secret Data Compal Electronics, Inc.
2009/11/23 i 2010/11/23
PCH GPIO44 R190 10K 0402 5% Issued Date Deciphered Date PCH (2/9) PClE SMBUS CLK
e e Rt M2tk oaos v
PCH GPIOS6 R211 10K 0402 5% THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL Sz D ment Number 2 2 v
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D Ce ocume umber . e 1
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELEGTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS usttmp A 30 M/B LA-6392P Schematic 0.
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.
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DMI_HTX_PRX_N[0.3]
(4) DMI_HTX_PRX_N[0..3] L
DMI_HTX_PRX_P[0.3]
(4) DMI_HTX_PRX_P[0..3] D—
(4) DMI_PTX_HRX_N[0.3] < st ELXHRX NIO- 3]
(4) DMI_PTX_HRX_P[0.3] < sl ELXHRX PI0.3]
H_FDI TXN[0.7,
) (4) H_FDI_TXN[0..7] >_[—1H — u30c °
(&) H_FDLTXP0.7] [ om0l DML HTX PRX NO BG4 REV1.0 FDI_RXNo [DAL ¥
DM HTX PR N 24— DMIORXN FDI_RXN1 [-EH1Z s
DU HTX PR N A22-| DMIRXN FDI_RXN2 [-BDIE s
DU HTX PRX No 20| DMI2RXN FDI_RXN3 [-Bd16 s
+3V8 DMIBRXN FDI_RXN4 (-BAIE .
DMI HTX PRX P FDI_RXN5 s
Do 2024 DMioRXP FDI_RXNs [-DAl4 ¥
DML HTX PRX P2 aaaa| DMITRXP FDI_RXN7
PM_CLKRUN# DMI_HTX PRX P3_RBG2q | DMIZRXP BR18 H P
AR 102 o DMI3RXP FDI_Rxpo (-EB18 i 5
PR 5 . FDI_RXP1
XDP D PTX_HRX_NO N H P
R791 TK 0402_5% DT PTX HRX N1 Aeas| DMIOTXN FDI_RxP2 [-E1E H P
R DU T HRX N 2] DMITTXN FDI_RxPa [-BG1E s =
DU T HRK N o228 DMIZTXN FDI_RXP4 [-AULIE s = H
DMIBTXN FDI_RXP5 [-ED14 s =
DMI PTX HRX P FDI_RXP6 s =
DM T R a2 DMIoTXP FDI_RXP7 [-BD12
+3VALW DM PTX HRX P2 et DMITXP
DM PTX HRX P9 prag| DMI2TXP A
+1.05VS_VTT DMISTXP FDI_INT > HFDLINT (4)
- H| oA
R163 Z 0 roLFsvnco BE13 > H_FDLFSYNCO  (4)
I—BHZ-'L DMI_ZCOMP
49.9_0402_1% - FDI_FSYNG1 [BH13 > H_FDIFSYNCT (4)
2 S LN BE25 | pwi_Ircomp
- FDI_LSYNCo |12 [ > H_FDILSYNCO (4)
09/09/14 WW37 PCH WAKE# PU 10K BG14
c TOK_( 0402 5% ‘ FDI_LSYNC1 > H_FDILLSYNC1 (4) c
PM _SLP_LAN#
R198 T0K_0402_5%
(5) XDP_DBRESET# XDP_DBRESET# SYS_RESET# WAKE# PCH PCIE WAKE# PCH_PCIE_WAKE# (28,29,31)
it Dl MB 1 svs_PwROK CLKRUN# / GPiogp pY1—EM CLKRUN#
PWROK Bi7 D
PWROK = R1371 4
22 - R1358 R1358 . CIE) o cro 1K_0402_5%
— MEPWROK o] SUS_STAT#/ GPios1 pPB——PCH CPI061_@ g pap 17
00402 5% o
—LANRST#  A10q | on RsT# o SUSCLK / GPIOg2 |-E3——PCH GPIO62_ @ g pap 131
©
(5) PM_DRAM_PWRGD < }————D2 prampwROK = SLP_S5# / GPI063 PE4&———————{ > PM_SLP_S5# (33)
M~
)
—PCH RSMASTY __G16qf pgyipsT# = Slp s pHl—— > PM_SLP_s4# (33)
[o)
. o :
8 D24 to 0Q 1/12 (33) SUS_PWR_DN_ACK DL PR o A SUS_PWR_DN_ACK/ GPI030 SLp sa# pPIZ———— "> PMSLP_S3# (33) h From A ALW 1 8
£
[0)
(33) PBTN_OUT PBIN OUT# PWRBTN# I} SLp g K& PM SLP Vi@ g pap T8 s
+3VALW ®
R230 70K 0402 5% 2 Q38
¥ -
(33) EC_ACN hoo8 100402 5% PCH ACIN BZ | ACPRESENT / GPIO31 12 Tpog pN2—PM SLP DSW/ @ g pAD T29 PCH_RSMRST#, MME:TSQOG_SSTZM
% < ]EC_RSMRST# (33)
-
—PCH GPIO72____AGqf paTiow# / GPIO72 PMSYNGH [Bl10————— <> H PM_SYNC (5)
ofm
RE56
L AAAZ | 043VALW
(@)  EC_swi — Ri# SLP_LAN#/ GPIOgg pEB——FM SLP LANE 10K_0402_5% Read 4.7K_0402_5%
D27A
IBEXPEAK-M_FCBGAT07 u
L e
+3VS BAV99DW-7_SOT363
A D278
U40
s og EC PWROK EC_PWROK (33)
Y osa VGATE VGATE  (47) il
© BAV99DW-7_SOT363 RE55
MC74VHC1GO8DFT2G_SC70-5 2.2K_0402_5%
A A
1/1 nge pull
T0K_0402_5%
R676 TOK_0402.5% Security Classification Compal Secret Data Compal EIectronlcs, Inc.
A lssued Date 2009711723 Deciphered Date 2010711723 THie
Rig4 T0K_0402_5% PCH (3/9) DMI, FDI, PM
THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL Size | Document Number ov
No used Integrated LAN, AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D cu S‘I""PAU30 M/B LA-6392P Sch ti r o1
1 DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS "
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|
™PCH_ENVDD Pull down 100k at JLVDS1 Side 7\
|
|
|

+3VS

Q Del R116 R119 1/13

4 R117 {1 A ~_2 10K 0402 5% LCTLA CLK

4 R118 {1 A ~_2 10K 0402 5% LCTLB DATA

4 R517 { s A ~_2 2.2K 0402 5% PCH CRT CLK

4 R518 { A A ~_2 2.2K 0402 5% PCH _CRT DATA

2 4.7 v SDVOB _SCLK

R1049 { 2 47K 0402 5%\SDVOB SDATA

Change R1048.R1049 From 2.2KQ to 4.7KQ 1/18

I
| 1 2 PCHCRTB !
R511 150_0402_1% |
; 1 2 PCHCRTG |
R512 150_0402_1% |
1 2 PCHCRTR |
R5T3 150_0402_1% |
N ]
close to PCH
(25) PCH_CRT_HSYNC
(25) PCH_CRT_VSYNC
(33) ENBKL<__ J—ENBKL R112 1 2 0 0402 5% IGPU BKLT EN

-
PCH_LCD_CLK and PCH_LCD_DATA Pull high 4.7K at JLVDS1l Side

U30D

Deciphered

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D
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JGPUBKLT EN T4 |
b L_BKLTEN SDVO_TVCLKINN ﬁ?
(22) PCH_ENVDD <__}——————T47] | "ypp_EN SDVO_TVCLKINP
(22) DPST_PWM > Y481 | BKLTCTL SDVO_STALLN [-Eltf- SDVOB_STALL- (24)
N PGH LCD GLK SDVO_STALLP |-BG SDVOB_STALL+ (24)
| (22) PCH_LCD_CLK AT AB4B 3| ppg oLk
— (22) PCH_LCD_DATA Y45 | | "DDC_DATA SDVO_INTN ﬁ%z
LGTLA LK L o SDVO_INTP
S o o |
Q R Lty YDS BG AR39 { | \p |BG SDVO_CTRLCLK¢-T8L s Sk SDVOB_SCLK (24)
-S7K0402 LVD_VBG SDVO_CTRLDATA SDVOB_SDATA (24)
R141 LVD VREF
q R A A A48 | yp_VREFH L
0402 LVD_VREFL DDPB_AUXN poin
DDPB_AUXP |5t
DDPB_HPD
PCH_TXCLK- AV53 1) |
(22) PCH_TXCLK- B SCH XK LVDSA_CLK# DP c
AV51 - a BD42 DDPB |ON C1004 1 2 11U 0402 16V .
(22) PCH_TXCLK+ LVDSACLK & DDPB_ON [-E042 L Cloos 2 U 040010V SDVOB_R- (24)
PCH_TXQUTO- A DDPB 0P "5 142 DDPB (1N C10061 |[ 2 .1U 0402 16V SDVOB R+ (24)
22) PCH_TXOUTO- RO LVDSA_DATA#0 DDPB_1N op = 4 SDVOB G- (24)
~ - — — BG42. DDPB P C1007 1 2 /.1U_0402_16V
(22) PCH_TXOUTT RO LVDSA DATA#1 0] DDPB_1P - % SDVOB G+ (24)
3 - | P "BRa0 DDPB 2N C10081 | [ 2/ .1U 0402 16V '
(22) PCH_TXOUT2 LVDSA DATA#2 0 DDPB 2N [-EB40 BbPE D C1009 % PR SDVOB B- (24)
VAT | yDSA DATA#3 5] DDPB 2P 0= c10091 | J SDVOB B+ (24)
— W DDPB 3N [FAW3E DDPB 3N\ C10104 51U 0402 16V’ SDVOB GLK-  (24)
PCH_TXOUTO+ 3N MBaas DDPB 3P C10114 ||/ > .1U 0402 16V -
22) PCH_TXOUTO+ RO LVDSA_DATAO 4 DDPB_3P SDVOB_CLK+ (24)
(22) PCH_TXOUT1+ RO BAS0| LVDSA DATAT 9]
(22) PCH_TXOUT2+ LVDSA DATA2 b vag DDPC SCLK
>AV4B{ | /DSA DATA3 5] DDPC_CTRLGLK{ a2 — P oe-Sr it DDPC_SCLK (26)
H  DDPC_CTRLDATA DDPC_SDATA  (26)
LVDSB_CLK# >y
;gﬁ LVDSB_CLK ‘ 'f_'“ DDPC_AUXN |-BE44¢
DDPC_AUXP
»AYS3d| | ypsB DATA#O o8 DDPC_HPD [-AV4 {__>PCH_DPC_HPD (26)
;ﬁurészg LVDSB_DATA#! A BE40 DI ctor8 || 2 U_0402_16V
LVDSB_DATA#2 A poPG_oN (-BE40 5 5 Cors 2 U o405 10V PCH_TMDS_D2# (26)
A RS e — S s et
— ~IN [FHat D P c10651 |[ 2 U 0402 16V _TMDS |
LVDSB_DATAO p DDPC_1p [BHAL 5 Coss 2 U o405 10V PCH_TMDS D1 (26)
;ﬁu%t LVDSB_DATAT 3 ppPC 2N (038 5 5 Cioro 2 U o405 10V PCH_TMDS_DO# (26)
LVDSB_DATA2 A DDPC 2P |-EC38 5 o2 U o405 10V PCH_TMDS DO (26)
>ATSL | VDSB_DATA3 o pppc 3N (-BA36 5 5 Ciors 2 U o405 10V PCH_TMDS_CK#  (26)
1 2 DDPC_3P PCH_TMDS CK  (26)
fa)
(25) PCH_CRT_B or ORI S CRT BLUE ‘ DDPD_CTRLCLK {50
(25) PCH_CRT G SR CRT R ABS3 GRT_GREEN DDPD_CTRLDATA [FH525
(25) PCH_CRT R CRT_RED
DDPD_AUXN
(25) PCH_GRT_GLK Dor ORT olx \S1bCRT DD CLK ‘ DDPD_AUXP %
(25) PCH_CRT_DATA CRT_DDC_DATA DDPD_HPD
3 DDPD_ON ﬁk
220402 Se [ o J58 CRT_HSYNC ‘ DDPD_0P
CRT_VSYNC DDPD_1N
- DDPD_1P
Add R974.R975 1/14 CRT IREF ADAB | ppc jper X ‘ BBEB%E"
CRT_IRTN DDPD_3N . . . . .
- REV1.0 DDPD_3P Configuration Wise Pin Mapping for DDI Ports
IBEXPEAK-M_FCBGAT07 DbI BCH Pin SOV HDMI/DV1 DisplayPort
Names Mapping Mapping Mapping
R135 DDPB_[0]P SDVO_RED TMDSB_DATA2 DDPB_[0]P
1K_0402_0.5%
DDPB_[0]N SDVO_RED# TMDSB_DATA2# DDPB_[0]N
K_0402_0.5% from Intel
fon. (EDS 1.0 is incorrect) DDPB_[1]P SDVO_GREEN TMDSB_DATAL DDPB_[1]P
DDPB_[1]N SDVO_GREEN# TMDSB_DATAl# DDPB_[1]N
DDPB_[2]P SDVO_BLUE TMDSB_DATAOQ DDPB_[2]P
DDPB_[2]N SDVO_BLUE# TMDSB_DATAO# DDPB_[2]N
PORT B DDPB_[3]P SDVO_CLK TMDSB_CLK DDPB_[3]P
DDPB_[3]N SDVO_CLK# TMDSB_CLK# DDPB_[3]N
DDPB_AUXP NA NA DDPB_AUXP
DDPB_AUXN NA NA DDPB_AUXN
DDPB_HPD NA HDMIB_HPD DDPB_HPD
SDVO_CTRLCLK SDVO_CTRLCLK HDMIB_CTRLCLK NA
SDVO_CTRLDATA SDVO_CTRLDATA HDMIB_CTRLDATA NA
Security Classification Compal Secret Data Compal EIectronics, Inc.
1ssued Dats 2009/11/23 Date 201011723
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+3Vs
o

R139 { \ A ~_2 8.2K 0402 5% PCl PIRQA#

1l R542 1 . . A 2 82K 0402 5% PCl| PIRQC#
R140 1 A A 2 82K 0402 5% PCl SERR#

PCl PLOCK#
PC| PERR#

31 1 A A2 82K 0402

34 4 8.2K_0402

G SENSOR INT#

PCI STOP#

40 1 A A2 8.2K 0402
38 1 A A A2 8.2K 0402

R

R1392 2.2K 0402 5%
i1

R528 { . A ~_2 8.2K 0402 5% PCl REQO#
R526 1 ‘A A2 8.2K 0402 5% PCl PIRQB#

R516 1 A A A2 82K 0402 5% PCl REQ3#

IR

GPIO3
GPIO4

Eekls BRERLRELBRRE R EE MR BE b

R537 1 A s ~_2_8.2K 0402 PCI_IRDY#
R535 1 A“a~_2 8.2K 0402 PCI_PIRQD#
R536 8.2K_0402 PCI_ REQ2#
[R133 1 Va2 8.2K 0402 PCI_ DEVSEL#
R531 1 A s ~_2_8.2K 0402 PCI FRAME#
R532 8.2K_0402 PCI_ REQ1 Gasd
R530 8.2K_0402 PCI_PIRQH# H514)
¢ L R529 1 A ~2 82K 0402 PCI TRDY: B3z
,,,,,,,,,,,,,,,,,,,,,,,,,,,, Ad4]
%CI_GNT[O:3]# has a weak internal pull-up .
A4eg
han bs nme PCI_PIRQE# G__SEN( B454
M53
han T T PCI_PIRQGH# TOUC
F48(
h n PCI_PIRQF# TOU( K454
F360)
1 2 T15 H53
_SENSOR_INT# B4t |
(34) TOUCH_PANEL_INT1_PCH#
(34) TOUCH_] T2_PCH#

PCI_GNT2# ESI Strap (Server Only)

Tg PAD @-@ TP PCIRST# KA

this signal should not be pulled low
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, PC| SERR# E44]
! ] PCI PERR# Es0d]
: Boot BIOS Strap |
I | PCLLGNT#0 PCI_GNT#1 | Boot BIOS Location : __PCIIRDY# ___ Ad2y
: 0 0 LPC | __PCI DEVSEL# " F46
| | PCI FRAME# __C46]
sl 0 1 Reserved (NAND) : PG PLOCKE _ naa]
|
! ! 0 PCl ! PCI_STOP# D41
*I 1 1 SPI ! PCI_ TRDY# caa]]
| |

C254
@

22P_0402_50V8.

RF Recommand

3

A16 swap overide Strap/Top-Block
Swap Override jumper

override/Top-Block
Swap Override enabled
High=Default

|

|

|

Low=Al6 swap :
[PCI_GNT3# :
|

M7
PLT RST#
S N52 |
P53 |

CLK PCI LPC R
CLK PCI FB R

22 0402 5%
22 0402 5%

22P_0402_50V8J

bava. L3VS  +3VALW
ADO REV1. 0‘ NV_CE#0 -
AD1 NV_CE#1 gzgi ALW ¢
AD2 NV_CE#2
AD3 NV_CE#3 PBRAX
AD4
AD5 NV_DQso AL
AD6 NV DQst [FBGEX
AD7 . .
AD8 NV_DQO / NV_I00 HABZx A4/13 141 |
ADs NV Bar/NVIoS [Faee MCT4VHC1GORDFT2G SC705. ]
AD10 NV_DQ2/ NV 102 [FATE pLT BTt /1 R
AD11 NV_DQ3 / NV 103 [FAL B
AD12 NV_DQ4 / NV_I04 [-BBLS 0402 5% [>PLT_RST_BUF# (24,28,29,31,33)
AD13 NV_DQ5 / NV_[05 [-AYB 402 ceot | R616
AD14 NV_DQ6 / NV_[06 [-BB3 ® 100K 0402 5%
AD15 NV_DQ7 / NV_[07 [-BASX 1U. 0402 16V7K 0402,
AD16 NV_DQ8 / NV_[08 [-BESx 00402
AD17 NV_DQ9/ NV_[09 [-BBB
AD18 S NV_DQ10/NV_1010 |-BD6...
AD19 2 NV_DQ11/NV_IO11 [FBEZx
AD20 NV_DQ12/ NV 1012
AD21 NV_DQ13/NV 1013
AD22 NV_DQ14/ NV 1014
AD23 NV_DQ15/ NV 1015
AD24
|BDa NV AE
AD25 NV_ALE TALE
AD26 NV CLE (AYE— NV CLE ) o .
AD27 R614 From 22 ‘,ul i‘l‘
AD28 nd R5 : Position +1.8VS
AD29 NV_RCOMP [FAUZ °
AD30
—
AD31 3] NV_RB# PAVT NV ALE _ R194 o 1K 0402 5%
C/BEO# A NV_WR#0_RE# PAYB Del I 1/2
C/BET# NV_WR#1_RE# PEX NV CLE __ R195 o 1K 0402 5%
C/BE2# : ;
C/BES# NV_WE# CKo¢-AXl 22 USB port
‘ NV_WE#_CK1 {-BES ‘ ) . N RLE T
PIRQA# 4 T trol ard 2 B port 2 V_7 X
PIRQBH | | Enable Intel Anti-Theft
PIRQCH USBPON 51115 jgggg Pg USB20_NO (32) : Technology : 8.2K PU to +NVRAM_VCCQ
PIRQD# USBPOP [ata_UsB20 N1 Dapa0ry ‘(3322)) | Disable Intel Anti-Theft
REQO# usep1p (-G18 S8R USB20_P1 (32) . | Technology : £loating(internal PD)
REQ1#/ GPIO50 USBP2N USB20 N2 (34) /3 D SB port [
P20 USB20_P: NV_CLE
REGa# | GPI03s USbpan |20 USB20 USE0 s (30 EHCI 1 (Device 29) } o
USBP3P |20 jgggg P: USB20 P3 (34) | DMI termination volta(';eA
GNTO# USBP4N E’éﬁo Usoo0 b USB20_N4 (28) | weak internal PU, don't PD
GNT2#/ GPIOS3 USore |20 _USE20 15 USB20 N5 (00) e
GNT3#/ GPIO55 R USBP5P_| ——— —< usB20 P5_(28) MMM Yara  _— | __ __ __ _ __ ___ N
USBPBN (2257
PIRQE# / GPIO2 | UsBPep [-N225 2/10 USB6, USB7 not |
PIRQF# / GPIO3 I UsSBP7N [FB21¢ support on HM55 I
PIRQGH# / GPIO4 [ UsBP7P FB2X yepon g - o o !
PIRQH# / GPIO5 USBPSN - USB20°NE (22)
m UsaPpsp (4122 s b use20 P8 (229 CMOS Camera (LVDS)
PCIRST# USBPIN USB20 N9 (28) "
a USBPgp [E22USB20 USB20 P9 (28  Mini Card 2 (3G/GPS)
SERR# P usBP1oN [-A22—JSB20 S
PERR# usBpiop [-G22
USBP11N 8245 EHCI 2 (Devi
USBP11P J_M_XJZ‘Z‘% Cl 2 (Device 26)
IRDY# USBP12N
P ‘ usBPizp M4 s Del USB Portl2
DEVSEL# USBP13N o s USB20_N13 (32)
FRAME# USBP13P usB20_P13 (32) BlU bl ten o i |
o o davaLw
PLOCK#
USBRBIAS# Use 2ihs
STOP# oY 402 19 ,
TRDY# USBRBIAS 6_0402_1% Del R16 1
PME# )
0CO# / GPIO59 < Juse_oc#o (s2) (For USB CONN) 1/8
PLTRST# OC1#/ GPIO40 )
OC24# / GPIO41 (For USB 2.0 &3.0 Conn.) 3/3 USB OC#5 R1395 A A 2 47K 0402 5%
CLKOUT_PGI0 OC3#/ GPIO42
CLKOUT_PCI1 OC4# / GPIO43 USB OC#E RIS\ n,-2 47K 0402 5%
CLKOUT PCI2 0C5# | GPIO9
CLKOUT PCI3 0C6#/ GPIO10
CLKOUT PCl4 ‘ 0C7#/ GPIO14 Lbe JURe RISW 10K 40402_5%
IBEXPEAK-M_FCBGAT07 USB OC#7 R1398 \ s ~_2 10K 0402 5%
0OC[0..3] use for EHCI 1
letname From USB_OC#x_F B_ 1/14 OC[4..7] use for EHCI 2
USB_0CH#0 R165 10K 0402 5% |
PCl_ GNTO# R132 4 . @ A2 1K 0402 5%
Have internal PU (34) TOUGH_PANEL_INT1_PCH# R1399 2 00402 5% USB OC#5 USB_OC#1 R166 1 A A ~_2 10K 0402 5% |
PCI GNT1# R137 4 W 2 1K 0402 5% USB_OC#4 R176 10K 0402 5% [
v , SR AUE L A2 R0
Have internal PU (34) TOUGH_PANEL_INT2_PCH# R1400 0 0402 5% USB OC#6
PCI GNT3# R514 1 W 2 1K 0402 5% SB_OC#2 R640 2, A 110K 0402 5%

Have internal PU

1 =
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(33) PCH_CRT_DET [_>—FCH CRTDET ___ ¥ag pygisyy/ Grioo CLKOUT_PGIEBN jﬁié 1 . 1
GPIO1 CLKOUT_PCIE6P : : nhen R
© —E G381 acH1 / GPIOT
(33) PCH_HDMI_HPD_INT# > PCH HDMI HPD INT# D37 { acH2/ GPios
o soi o) CLKOUT_PCIE7N jﬁz °
(33)  EC_SCH TACH3 / GPIO7 2] CLKOUT_PCIE7P
(@)  EC_SMmi EC SMi¢ 08 =
GPI08 Have Internal Pull High,Should not be Pull-Low)
(31) PCH_GPIO12 Pl Ok AN_PHY_PWR_CTRL / GPIO1 i A20GATE [FU2—ECGA0 7 6 gagg (33)
(GPIO15 Have Internal Pull Down) __PCH GPIOT5 17 | 55,545
—DGPU HOLD RST# _ AA2 |
bt OLD fait SATA4GP / GPIO16 ‘ CLKOUT_BCLKO_N / CLKOUT_PCIESN¢-AM3——— > GLK_CPU_BCLK# (5)
(35) VGA_PWROK_ R[> VA PWROK R F38 | TaGH0 / GPIOT7 CLKOUT_BGLKO_P / CLKOUT PCIESP4-AMlL———™>  CLK_CPU_BCLK (5)
PCH_GPIO22 vz
2009/09/07 GP1024 pull high +3V ooH GPlope SCLOCK/GPI022 o PECI Jsﬁm—<EC p— > H_PECI (5) |
! __PCH GPIO24 __ Hig |
. GPIO24 & RoINg pT———FECKBRSTE 77 g kBRST# (33)
| RIBS 1\ 2L 47K 0402 5%POH GPIOT2 (GPI027 Have Intemal Pull High) __PCH GPIO27  AB12 | oo o PROGPWRGD | BEI >\ coupwRaD (5)
PCH_GPIO28 Vi3 o BD10__ THRMTRIP_PCH# 2 H THERMTRIP#
R229 1K_0402 5% PCH GPIO15 GPIO28 [3) THRMTRIP# Ri1757 V56_0402_5% {__>H_THERMTRIP# (5)
10/7 Not Use"PClr GP|O15PU1 to +3V Del off page 1/8 __PCH GPIO34 w114
R182 1 \ @ 2 10K 0402 5% PCH GPlo2a  _ _ _ _ _ _ _ _ __ 7' STP_PCI## / GPIO34 ‘ T 0T 5% +1.05VS_VTT
o « ooh GPo I'DGPU_PWR_EN Pull Down at Page 47,PCH GPI035 V6| saraci krear / GPIOSS 2009/08/23
T EEAAAT R T R A DGPU PWR EN ! Series resistor of 5615%
—DGPU PWR EN  AB7 | BA22
R589 10K_0402 PCH_GPIO45 SATA2GP / GPI036 TP1 Pull-up of 56+5% to VTT
R586 1 A A A2 10K 0402 RST GATE VGA PRSNT L# SATASGP / GPIOS7 ‘ Tpo |AW22 (both these should be close to PCH)
OLOR ENG EN
CQLOR ENG EN —, SLOAD / GPIO38 TPy [HBB23( e
__PCHGPIO39  pa |
® i T oL PCH_GPIO39 SDATAOUTO / GPIO39 ‘ TP4 [HAYAS
L /8 PCH_GPIO45 H3d| pCIECLKRQS# / GPIO4S TP5 |FAY48¢ MAINPWON  (41,42)
(10)  RST_GATE: Bt PCIECLKRQ7# / GPIO46 TPe |FAV43(
__PCH GPIO48 ARG | AV45, _0402_
s SDATAOUTA / GPIO48 TP7 @330_0402_5% Q33
+1.08VS_VTT
(33) PCH_TEMP_ALERT# __ }——r——————AMd | pTASGP / GPIO49 Tpg [-AE13¢ 25C2411K_SOT23-3
@
PCH_GPIO57 Fa
10K 0402 5% PCH_GPIO27 GPIO57 Tpg M85
Have internal Pull-High)  — TP1o M8 1
High: VCCVRM VR Enable
9 : - %841 yss NCTF_1 TP11 [FAL24¢
Low: VCCVRM VR Disable %849 { \SSNCTF 2 TN
1 Re | »—A51 ySSNCTF 3 5 'z P12 [FAKAL
Del R62 »-A501 ySSTNCTF 4 Z |2
»AS2 { 5SS NCTF 5 TP13 [FAKe2
A58 ySSTNCTF 6
B2 ySSNCTF 7 TP14 325
B4 ySSNCTF 8
| | »B52{ S5 TNCTF 9 P15 HN325
b R192.F E EC si 1 »-B53 ySSTNCTF 10
. ;ﬁ% VSS_NCTF_11 TP16 [FM30x
B ne E : ] VSS_NCTF_12
oy | ;ﬁ& VSS NGTF 13 Tp17 FN30 B
) R12 E 4 VSS_NCTF 14
»BHL ySSTNGTF 15 ‘ Tp1g HHIZ
VSS_NCTF_16
% VSS_NCTF 17 TP1g [FAA23¢
VSS_NCTF_18
Bl ySSNGTF 19 NG_1 [HAB45¢
B2 ysSTNCTF 20 © I ‘
VGA PRSNT L ﬁt VSS_NCTF 21 NG 2 [FAB3SC ‘
- - xgg:mglg:gg NC 3 | AB42, : "Ef)gls sig'ntal hlals lwealk internal :
VSS_NCTF_24 , can pu ow
GPIO37 | Structure VSS_NCTF 25 NC_4 [FABdL ‘
VSS_NCTF 26 e E
DIS/OPT/SG DI ySSNGTF 27 NG 5 [FI3%x o
0 D21 y55NGTF 28 2009/08/23
D581 S5 NCTF 29 )
* 1 UMA Only *—EL{ vSS"NCTF 30 INIT3_3v# PPB—x< (Have internal PH,Do not pull down)
53 ySSNGTF 31
‘ REV1.0 TP24
,,,,,,,,,,,,,,,,,,,,,,,,,,,, IBEXPEAK-M_FCBGAT07
| "GPI108 |
This signal has a weak internal pull up | Del T27 1/14
ban t Pull low
on-Die PLL Voltage Regulator : e |
This signal has a weak internal pull up GPIO15 A
| | | % L :Intel ME Crypto Transport !
| % H:On-Die voltage regulator enable [ Layer Security(TLS) chiper suite !
| L : On-Die PLL Voltage Regulator disable | | with no confidentiality |
o I
: . . . | | H: Intel ME Crypto Transport |
 Note: the internal pull-up is disabled | | lLayer Security(TLS) chiper suite | | Security Classification Compal Secret Data Compal Electronics, Inc.
- | | with confidentiality
! The On-Die PLL voltage regulator is enabled Issued Date 2009/11/23 Deciphered Date 2010/11/23
| o I p
when sampled high. When sampled low the | | CRB has a 1-k pull-up on this signal | PCH (6/9) GPIO, CPU, MISC
! On-Die PLL Voltage Regulator is disabled. P . P P s sig o | THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENTIAL Sz D ment Number v
| . AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D ce ocument Tumbe! o
7777777777777777777777777777 [ ! DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS ustmP AU30 M/B LA-6392P Schematic 0-
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.
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R114 Change BOM Structure DISOR@ to @ 1
1 R114 1/14
+1.05VS_VTT

usoe POWER 15mil BomA

VCCCORE([1] AE50 +VCCADAC

VGCADAC[] -
VCCCORE2 — _
AB28 ) \/GCCORE] 3} 69MA  yccapace) I"c2e2 T
AD261 \,cocoRE(4)1524MA |
AD28 = om@oz 1V 01U | oho2 16V4Z‘ o0 08 1ovez

10U_0805_{0V4Z 1U_04Q2 6.3V4Z

u

+C1003
30U_D2_2V_Y

BLM18PG181SN1D, o

— = - VCCCORE[6]
> VCCCORE[7,

Near AB24  Near AB24 AE30 | VSCCoREH]
i VCCCORE[9]

Top Side H26| \/CCCORE 0]
VCCCORE[11]
VCCCORE[12)
Intel suggest follow CRB 8/21 H31 1 \/cCcCcORE 13}
VCCCORE[14]
VCCCORE[15]

D Near A +3vs

VCCCORE[5] ‘ m VSSA_DAC[1]
O

RE

VSSA_DACI2]

20mil

300mA

VCC CO

Del R148.R152 1/14

VCCALVDS
All Ibex Peak-M Power rails with netnames +1.1VS and

VSSA_LVDS J-“ﬁf‘?
+1.1V rails are actually +1.05VS and +1.05V rails +1.05VS_VTT 59mA +1.8VS
VCCTX_LVDS[1] .
VCCTX_LVDS(2] %E 15mil
1 VCGTX_LVDS[3]
VCCIO[24] VCCTXiLVDSM AT45 CCTX,LVDS C247 - 9-
42mA OHU_D402 16V7K — 0 22U_o;os_e.sst 1i A

! .|
10mil To5 PAD @-@:VCCAPLL EXP Bu24 | \/conpi | exp e : :
DG 1.6 (Page 329) VCC3_3[2] ‘ P02 O
Lo - N D

Have Internal VRM AN20 | \/cc025 VCes_aa) |FAB3S

AN22
AN: VCC3 3j4) [FAD3S 043VS
[ "R

AN24

AN2G h
I C269 \ c
‘ 1

c AN28
B.26
| 0.1U_0402 16V4Z \Near AB34
¢t L — — [

LVDS

VCCIO[26
VCCIO[27,
VCCIO[28
VCCIO[29
VCCIO[30)
VCCIO[31
VCCIO[32
VCCIO[33 )
AI28 | yGi0[34) Del R164 1/14
+1.05VS_VTT ﬁ::;g VCCIO[35] . - 0 3/12
- VCCIO[36] 40mil
AV26 35mA 156mA

VCCIO[37]
AV28 AT24

1ou_oj05 1ovaz_ N€ArAN20 ) o) ovaz 1U_0402 6.3V4Z awzs | VEOEE 3208mA VCCVRMIZ] — Or1.8VS

_ -0 _ B _____W______ N _____ o AW?28 A 1304 3/13

[ BA2G | OCI0140 51mA Ne?r AT24 cra0e |1 01040z, t6vaz +1.05V8_VTT
csazi_ i BAZ8 \GGIO[41 VCCDMI[1] J-\Uﬁ—l 1gmilt - Greos I 0100 T

BB26 VCC|O[42 AU16.

|
|
e e e o BE28 \GCIo[4 VCCDMI2] —— n
Fop Si BE281 VCCIo[44 |
P 1U_0402_6.3V4Z 1U_0402_6.3v4Z I RCog | VCCIOI45 I Cao: Del R563 3/12

VCMOS

F

BJ28
AT26

DMI

|
* |
RD26 xgg:g{jg = | 1U_0adz 6.3vaz |
22;2 VGCIO[48] H 156mA AM16 - N A
BE28 \GCIO[49 I VGCPNAND[1] [FAMIE Near AT16
BE281 vcciofs0 o VCGPNAND[2] [-AK1E
BG261 vcciops VGCPNAND[3] [-AK20
8G281 vCeiofs2) VCGPNANDJ4] [-AK12
VCCIO[53 VCGPNANDJ5] [-AK1A 18VS
' VCGPNAND[6]
Follow Intel suggestion 8/21 A AN30 1 \/cciof54] ‘ VCCPNAND[7] 412
Near AN35 AN31 CCI0[55] [ VCGPNAND[g] [-AM1 5.5ma
. 010 0402 16v4Z 5 VCCPNANDIS] —_— j_, _ s
c270 1 AN35 Ca97 7
Q—Lh : VCC3_3[1] - | !
hange Netname From +VCCVRM tc 1.8 /22 4 a I 0.1U_002_16V4Z |
o A VCCVRM[1] = 85 I—— = —
. mA Near AK13
10mil DG 1. fgpag?gs?w T26 PAD @-@ +VCCAPLL FDI__BUE f ycoppipL 6MA ‘é VCCMES_3[1] +3VS
ave Internal o VCCMES 3[2] 31ma
+1.05VS_VTT o———AM23{ yceiof1) a VCCME3_3[3]
m VCCMES_3[4]
REV1.0 | Caog o
IBEXPEAK-M_FCBGAT07 | 0.1U_0E02_1 6vaz |
| — — — =
Near AM8
A A
Security Classification Compal Secret Data Compal Electronics, Inc.
|ssued Date 2009/11/23 Deciphered Date 2010/11/23
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POWER

U304
10mil 52mA REV1.0
Tio PAD @@ LIS EAIC ] VOGACLK1] veciors] iz O OSVSTT 09/09/14 WW37 remove
VCCIO[6] [ 1.05VS_VTT VCCADPLLA
PG 1.6 (Page 320 VCCACLK[2] vGaiof7 % ‘ cz,i : +1QVSVTT | VCCADPLLA +VCCADPLLE external U *
344mA veeiop | 10 0adz 6avaz |
I—AEZL VCCLAN[1] veesuss gy 28 - ~ Near V24 L3VALW . Near BB51
+VGCLAN AE24 VOCSUS3_3[2] 150 87mA 10UH_LB2012T100MR_20% ] _ 7 —
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| 2NDPNL_BKLT EN CH +AVDD
—SND PANEL ENAVDD 5| ENAVBKL AVDD [26——— 42—
01U 402 tolaz | At1es —2ND PANEL ENAVDD 2 | £avbp AVDD S IC EE 16K CAT24C16WI-GT3 SOIC 8P
- - 1 PLT_RST R# 4
close to U64 pin38 and pindd  T0U_040s_tovaz (17:28:29.31.33) (R AR RESET# Log 1z
5
AS ., Lteck A
SDVOB CH SCLK g ~
SPC LDC4 22—
_SDVOB CH SDATA 7| 30
Lea SDVOB_CH_SDATA SPD - LDCa#
. LDCS 28—
+ SspPROM 9 27
5 % LVDD2 0.1U 0402 16V4Z gg gggm SD_PROM g LDCE#
-0603.¢ S 10 scpROM LDC6 22—
¢ °2°_L j_ctozj_ clozs 2NDPAL 120C_SDA 4 ﬁ LDCs# [24—X
¥ SNDPAL 120G _SOL 12| 8D-bOC & Loo7 o X
0.1U_0402_16V4Z |q.|,oao5,|ov4z SC_DDC 8 LDC7#
| 4 CH7308 CLK XTAL_IN +2ND_PAL_LCDVDD
! CH7308 CLK XTAL OUT 15 | X!
[ ——— | X0 LLic ae CH_TXOC+
24K 0402 1% 1 RIS VSWING VSWING o Liick 2 CH TX0C K X —
08 /24 01U 0402 16V4Z C1026DVOB STALL C+ 45 CH_TX00+ c1026 C{o27
‘}2' 23585—21:&,* <1 0.1U_0402_16V4Z C1028DVOB STALL G- SDVO_STALL+ ~  LDCO & CH -
close to U64 pinl9 and pin25 ] - < SDVO_STALL- g LES@’;’ 4 CH_TXOt+
SDVOB_R+ CH B
125V8 CH (16) SDVOB_ R+ SVOE R SDVO_R+ g Lbci# a2 CTOEs
(16) SDVOB_R- SDVO_R- 'g Locz (52 o -
L65 LDC2#
> savpp S1-4mA 01U 0402 16v4Z (16) SDVOB G+ B Bvoser o e O wocs R
BLMI8PG181SN1D_2P (16) SDVOB_G- SDVO_G- =" Loca# 161444 C14861466 1468 (C1460.
SDVOB B+ " [ " " [ u -
! cios0 |' ciosr | crose ctoqs I:gg SoveaBr B SDVOB B Eé 2338*2? | | \ W=60mils §  _ _ _ _ _
N - TEST T T B+
o.|u70402,|sv4% [, 10ulogos_tovaz (16) SDVOB_CLKs Sovon oLk SOVO OLKe seean A 500mA | FBMALTI-201209-221LMF
----f-=—--- - (16) SDVOB_CLK- ﬁ SDVO_CLK- RESERVED o
> —
0.1U_0402_16VAZ Ve 81 AGND_PLL s / ' '
close to U64 pin56 and pin62 13 | poND- LonD -2 o C1034 C1035
QeA 1] DaN o 680P_0402_50V7K 68P_0402_50V8J
e 2N7002KDW_SOT3636 S LGND [25 2 2
. 59 41
.ovop 892 o1y o400 1evaz (16) SDVOB_SCLK AGND LGND
0.0603_5% =
- - = - - u - " T 7‘
| ctoss|' c1087| C1038 | CH73088 TF_LGFP64_T0X10 A4 2NDPNL PWM ¢ ||
N C1039 | [~ 220P_0402 50V7K

0.1U_040b_16v4Z +3V8

10U_0805_10V4Z
3 | \
|

\ Q828
close to U64 pinlé and pind9 2N7002KDW,SOT36376

(16) SDVOB_SDATA

change SOT363-6 to SOT323-3 02/24

LCD POWER CIRCUIT

+2ND_PAL_LCDVDD

7/14 Change V8 i
{  W=60mils
R1065, [
3 u
200_0603_5%' R1066 croas| 8 Clo44
o
4.7K_0402 5% g 4.7U_0805_10V4Z
23S e
Bl
2N7002KW_1N_SOT323-3 s
L . 71 . | Q74
s 100K 0402_5% il AQ3413_SOT23-3
Qg4
+2ND_PAL_LCDVDD
W=60mils
BSS138W-7-F_SOT323 o
lA
2ND _PANEL_ENAVDD 2]
G | 01045 01046
Q85 fs
4.7U_0805_10V4Z |, 0-1U_0402._t6vaz
R1330
10K_0402 5%

change neme from RTD_PANEL_ON
to 2ND_PANEL_ENAVDD 02/24

2NDPNL BKLT EN
C1040

RF Recommand

+3VS  +3VS
cron W=60mils
20P_0402_50V8 R1063, R1064 +2ND_PAL_INVPWR_B+
11 CH7308_CLK XTAL IN 5.6K_0402_5% 5.6K 0402 5%

T

14.318MHZ_20PF _; 7A|4:woooe o ]

W=60mils

+2ND_PAL_LCDVDD

o— I
Vs 2NDPAL 12CC_SCL

1t :( CH7308 CLK XTAL OUT

2NDPAL_[2CC_SDA

20P_0402_50V8
clo42

c1471
/100P_0402_50v8J \

(34) PWR LEN

Y

(35) ONIOFFBTN# <
>

C1315
0.1U_040:

2NDPNL_PWM
(23) 2NOPNL PWM [ >—Zpon T ]

SSVALW

» 16V4Z

JLVDS4
+2ND_PAL_INVPWR_B+ 2 1 H +2ND_PAL_LCDVDD
4 =
v 6 5 CH TX00-
SNDPAL 12CC_SCL 10 ?u ; 9 CH_TX00+
2NDPAL_12CC_SDA 12 11
14 12 na CH TXO1
2NDPNL_PWM 16 :‘s‘ :g 15 CH_TXOT+
2NDPNL BKLT EN 1 17
18 AED CH_TX02-
2 22 CH_TXO2+
24 23
LSVALW, 6 Sg Sg 5 CH TXOC-
ON/OFFBTNE 28| 50 Pz CH_TXOC+
PWR _LED# a0 |2 272
321 aNp GND [A—y
ACES_87242-3001-09
A4 CONN@ A
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CRT Connector

W=40mils
Close to CRT CONN for ESD.
+5VS +R_CRT_VCC +CRT_VCC
4 q B T W=30mils
D5
CH491DPT SOT233  1.1A_6VDC_FUSE
®
2 i
&
5 13 25
&
@ 2 0.1U_0402_16V4Z
Q 5
= il
Q
a 2
¢ 2
(16) PCH_CRT_R > PCH GRT R — CRT R 2 g Jrcnn\
‘ PADToTg, CRT T 1)
PCH CRT G CRT G2 1
(16) PCH_CRT_G > = ‘ 1 l
1
PCH CRT B CRT B 2
(16) PCH_CRT_B > & . ~ 2 gsg
2 1 3 FEBN
= 1 1 1 1 o
a [ @cs70 @cs62 | s %%
C567——  C56: = Cs59 4 < |s
. - 10P_040250V8],  10P_odge sovas [, 10P 0402 50Va0P_0402-80Va) 10P_0403 50veJ 10P_0dge s0ve 21950 ¢
o 3 g /?o 9
| 15
1 £ g : ' Goss st/ _—
S 8 C
s [N ~ i& — SUYIN_070546HR015M22/ZR
2 2 K 100P_0492_50V8.)
SM010012010 300ma 1200hm@100mhz DCR 0.4 R
L114 2 22 0402 5% __CRT HSYNC 2
+CRT_VCC bsUB 12
C2s6 1 ]| 2 01U 0402 164z R13 10K 0402 5% 1101 A2 22 0402 5% CRT_YSYNC 2 ’
g 1 i 1
u13 Cop2—— c253 T ) DSUB 15
P 10P_0402_50V8J 10P_0402_50V8J co6a P2
(16) PCH_CRT HSYNG[_>PCHCRTHSWNC 2 1, Sy 4 CRT HSYNC 1 P 68P_0402 50v8J |y
—Ca41
74AHCT1G125GW_SOT353-5 68P_0402_50V8J
co65 1
CRT_VCC
(16) PGH_GRT VGYNG [—>—PCH CRT VSYNC N - CRT VSYNC 1 +CRT )
<BOM Structure>
74AHCT1G125GW_SOT353-5 +avg
R130 R151
47K_0X02 5% O 4.7K_0402_5%
o
(16) PGH_GRT DATA [ PCH CRT DATA P | Dbsus 12
E Qe2A
L 2N7002KDW_SQT363-6
(16) PCH RT oLk [—>PCHCRT CLK 4 T&T 3 DSUB 15

Q92B
2N

7002KDW_SOT363-6
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45VS

U105

3 1
VN vouT
(33.35,39) SUSP# 4 VIN/GE vouT [ X Reat JHDMI1
| N /
. | 10K_0402_5% \ HDMI_HPD I
RTS701-PB_SOT23-5 +HOMISV_OUT . 17| 59 cec oD
/ 2009/04/30 \ HDMI_SDATA 16 209
s +HDMI_5V_OUT ( add C101 & R145 | HDMI_SCLK 15| 528
——SI3456BDV-T1-E3_TSOP6 —abmi \ HOMIHPD / %141 Reserved
> W=4mils | e & R Ry 0.0402_5% HDMI R CK} 12 ] &5° 1 (20
@ A | / | 1 1|
CK_shield G2
F2 2N7002KW_1N_SOT323-3 HDMI_R_CK+ -
N 4 1 N - [ HBMT B ¥ O @ ]
3 ) 100K_0402_5% | | CH
£} 1.1A_6VDC_FUSE 7 HDMI R DOY DD+S iel
o C295: ‘ HOMI R D1 o
Lo TV T2 HOMI R D1+ 2| D1_shield
Razs HOMI R D2 o <
| 1+HDMI,5V_OUT GATE HOMI R D2+ [N 1| D2_shield
Jvee AL < ba:
. -+ - 019M23DZL
il
| c1310
i 0.1U_0603_25V7K
R1365
47K 0402 5%
U3z
<
+3V8 O oF. HDMI_HPD_INT#
E}osm # 568~ 00402 5% D
2N7002KDWH_SOT363-6
X Vecav
f28 HOMISOLK
1 vocav SCL_SINK —
- VCCav —
1 20 HDMI SDATA
Q98 Vendor Recommand : CFG SETTING 000 6 | VoY SDA_SINK
50T363.6 veesy
) 1 VCCaV 30 HDMI HPD
VCC3V HPD_SINK ha
~ veeav
oG EN |22 L A2 22 S v
HDMI_CLK- R583 1 0_0402 5% HDMI_R_CK-
_EE_~ 2.2K 0402 5% \
gg,? Eg,‘ [ RS 1 & _2 2K 0402 5% I 1
L37
Connection to 3.4K WCM-2012-900T_0805
external resistor. Q R236 1 3.3K 0402 5% REXT & | pexr @ 4 3
[ s oK odgp 9y — TR SOURCE 74 oy EQO | EQ1| Equalization souowe | | nsws boe s | HOMI R CK
+3VS . a /
(16) DDRC_SDATA 632 T e SDA 2 0 12d8 \
- = 0 1 9dB \
(16) DDPC_SCLK DDPC_SCLK 9 soL 1 0 6dB HDMI_TX0- R579 1 0 0402 5% HDMILR_DO-
ey R233 22K 0402 5% 1 1 3dB (default) | I 1 I \
R232 1 2.0K 0402 5% cG 2 ST P 136 | |
WCM-2012-900T_0805 |
@ 4 3
i S B D12 out D4 N Da- 48 8 PCH TMDS D2 (16) HDMI TXO ‘ J Rs81 00402 5% J HOMI L Dos
CGO | CG1| CG2| Swing |Pre-amp 1t 141 50T D4 IN_Dé- PCH_TMDS_D2#  (16) ~ 1 = =
HDMI TX1+ 6 | |
g g g ::g g 3?117 JEEEAREIE A gﬂ?ggf '%’DDG; b 8 Egd#mgg—g:‘, (‘(f)e) HDMI_TXi- | R588 00402 5% HDMI R Di-
[1] 1 0 450 [1] F3db (defadlt) HDMI CLK+ | |
OUT D2+ IN D2+ PCH_TMDS_CK  (16)
HOMI LK 70 |
[1] 1 1 460 0 F4db HDMI CLK ouT D2- IN_D2- jig PCH_TMDS_CK#  (16) WSM,
1 0 0 | 340 0 g HOM, X6 ouT DI+ IN_D1+ PCH_TMDS DO  (16) 3
HOMITX0- 23 | i 8 /
: g ; :gg ;:: : ouT D1 IN_D1 PCH_TMDS Do#  (16) HDMI X1+ 0 0402 5% J HDWMI R D1+
1 1 1 420 0 0 P HDMI_TX2- R615 00402 5% HOMI R D2-
5 GND 1
124 Gnp GND 49?7 ™
GND b
+3vso__R630 10K_0402_5% 4| GNo PCH TMDS CK__ Rd64 2.2K 0402 5% WCM-2012-900T 0805
GND PCH_TMDS_CK# R751 2.2K 0402 5% 3
(16) PCH_DPC_HPD — 1 GND J J
o 6 GND HDMI_TX2: R617 00402 5% / HDMI R D2+
321 GND \
00K 0402_5% GND AsM1442 PN: SA00003GT0O
ASM1442T_QFN48_7X7 r 1
+HDMI_5V_OUT
+3VS
| C592
0.1U_040216V4Z P
Ri72 %
4.7K 0402 5% 0.1U_0402_16V4Z 0.1U_0402_16V4Z 0.1U_0402_16v4Z
HDMI_SDATA
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CL 4.0 mm

SATA HDD1 Conn.

JHDD1
1
GND
SATA PTX_DRX_PO C663 0.01U_0402 16V7K__SATA PTX_C_DRX_P! 2
(13) SATA_PTX_DRX_PO| A
(13) SATAPTX DRYXNO SATA_PTX_DRX_NO Ce61 0.01U_0402_16V7K__SATA_PTX_C_DRX_N 5 N
GND
SATA DTX_C_PRX_NO C659 2 0.01U_0402 16V7K SATA DTX_PRX_NO 5
(Qé‘)) Sﬁlﬁ*ﬁl}@{é}é‘g SATA_DTX_C_PRX_P0 C656 1 2 0.01U 0402 16V7K__SATA DTX PRX PO 6 g;
T GND
+3VS
1 81 vceas
G847 Lavso % 91 vceas
101 vceaa
0.1U_0402_16V4Z 1] &N
121 GND
700mA 100mit 13 GnD
mils 14
svs0_RET3 1 2 00805 5% 45VS_HDD1 1 15| VESS
181 voos
GND
10U_0805)10v4Z 0.1U_0402 16v4Z 18| ReseRve .
’ T anp (23
ce27 ce18 619 c623 veer2 - GND
4 *—214 vcere
*—224 vCo12
TYCO_1775706-1 "%
TU_0402_6.3V4Z 1000P_0402] 50\/7K
v CONN@
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SO——2ANNTL————O
+3V. e o ave g OOV WLAN
60mil
+3VS_WLAN
1 1
€393 Cc392

4.7U_0805_10V4Z | 0.1U_0402_16V4Z

+1.5VS +3VS_WLAN
u u u u
C654 C657 C655 C653

4.7U_0805_10V4Z | 0.1U_0402_16V4Z | 0.1U_0402_16V4Z

0.1U_0402_16V4Z

For Wireless LAN (Half Card)

3 IMINI2 — -
. Mini Card Power Rating
)€ Rz z —1 1 - ™
. Ewtﬁ“,g}gfx) w3, 2 i 0+3VS_WLAN Power Primary Power (mA) Auxiliary Power (mA)
el R2 2 BT »—515 4
(14) MINI1_CLKREQ# <} ; 7 68 0+1.5VS Peak Normal Normal
9 8 [FE—x
(14) GLK_PCIE_MINI# B tra by 10 [HO—< Del + R684 1 +3VS 1000 750
(14) CLK_PCIE_MINI1 13 12 (12— ,
15 ] 45 byl VIR I N ne From + _WLAN 1/12 +3V 330 250 250 (wake enable)
16 [HE—<
Del 1/14 +1.5VS 500 375 5 (Not wake enable)
»—1Zd 17 18
21|} 3o [20 WL OFFs WL_OFF# (33)
23| 2! 2015 PLT RST BUF# - (83
(14) PCIE_DTX_C_PRX_N2 23 22 PLT RST BUF# (17,24,29,31,33)
(14) PCIE_DTX_C_PRX_P2 g; 25 24 gg +3VS
29| 57 o Ir2a 00402 5% For SIMM CARD
(14) PCIE_PTX_C_DRX_N2 31t 51 30 [ i SuBCLK ROT2 D_CK_SCLK (10,11,12,14,38)
(14) PCIE_PTX_C_DRX_P2 3a3 a2 |2 B0 0002 5% D_CK_SDATA (10,11,12,14,38) Lvout
35 34 i 1 t
371 37 36 38 USB20_N4 (17)
I +3VS_WLAN cI 1 39139 3g |38 USB20_P4 (17) 1293-0450_SOT2
13 Z; jg R687 0_0402_5% eH -
PR b 4 Fae——MiaAN Sor Y Y MINIT JED#
%41 47 46 [48— I
(33) E51TXD_PBODATA - o 491 49 45 |48 (9~16mA)
(33) E51RXD_P8OCLK<___} : e 51 51 50 -2 284 O+UIM_PWR
53| oo 52 100K_0402_5%
54
2 GND v UIM_CLK 3 6 UM _RST
et s
100K_0402_5% P-TWO_A54402-A0G16-N
CONN@ 4 mm High +3VS_WLAN
Del L41.R661.F 1/14
an me From USB20_N10_1 T 1/12
1050ma  6Omil For 3G/GPS (FULL Card) ;
+3VSO O+3VS_FULL an me From USB20_P10_1 USB20_P1 1/12
10 R1514 for
o O v T 1.5VS 3VS_FULL
Peak: 2.75A hrA S NS (17) UsB2o_pg < > USB20 P9
Normal: 1.1a [ <
n n 1 4 1 USB20 N9
C634 C667 C637 C666 615 co12 (17) USB20_N9
0.1U_0402_16V4Z 4.7U_0805_10V4Z | 0.1U_0402_16V4Z | 0.1U_0402_16V4Z 0.1U_0402_16V4Z
150U_B2_6.3M_R35M Del 10.Cc711 3/12
MINIT
(15.29.31) PCH_PCIE_WAKE# B701 00402 5% 1of 2 p2 0+3VS_FULL Del + F 1
_PCIE_ (WCAN BT DATA), g 1 2Ba
. (WLANiiTECLnK) 5d 2 s bs SR EWEOH VS ange N me From + —FULL 1/12 SIM1 i
(14) MINI2_CLKREQ# 638 0 0402 5% 7 8 p8 = O+UIM_PWR 40mil
9 10 pia j} gﬁIA ot ! UIM_VPP < GND vee rJl\Jr\‘AMRF;VTVR
(14) CLK_PCIE_MINI2# :;O 1 12 :i ONRST UM DATE : VPP RST § UMIGK ]
(14) CLK_PGIE_MINI2 q 13 14 UM VPP UM PWE: 10 CLK
—159 15 16 P18 1 sum_PwRO—UM PWRL @ N2 7 fper
R329 T0K_0402_5%)
&7 use20_P5 gshe 1Y D+
1o 17 18 :%g—« WWAN OFF# WWAN_OFF# (33) 8 R (17 USB20Ns D-
*—9 ;‘f Sg 55 R137_§W > _JpLT RST BUF# gmg
(14) PCIE_DTX_C_PRX_N4 23] 53 24 P24 0402 5% O+3VS_FULL 3
(14) PCIE_DTX_C_PRX_P4 250 o5 26 p26—n¢ 3 2 3 N 2
| 03 e %8 28 5 8 3 2| Y| 8
i 209 20 2 Pao MINI_SMBCLK of o ) 23| &
a1 32 MINI_SMBDATA 4 Q o 8 <Q 1L 3
(14) PCIE_PTX_C_DRX_N4 q 31 32 S, X g AV AW g =S
(14) POIEPTXC DRX N4 B ad 3 %2 Pay [ b TATTW_PMPAT208GLBSTN14NO _ CONN@ 3 IVEVS EAVA VD
L 354 36 20 N9 8 o | | o S < o
1 35 36 p8 s § g & & 8 S 5 8
) — 38 Re57 Mook 040z 5% O+3VS-FULL s T2
+3VS_FULL O 399 39 40 oﬁg—« —neST b
S 42
¢—— 439 44 1 AANA2 1 MINI2 LED#
45 jg j‘é T R658 0_0402_5%
R682 0402 5%51TXD PBODATAT R " 49 47 48 :4508 (9~16ma)
(33) ESITXD_PBODATA R1333 0 0402 5% E51RXD P8OCLK R 510 49 50 Py [
(33) E51RXD_P8OCLK e q 51 52
Add R1333 3/12 Res AV 5683 Security Classification Compal Secret Data Compal Electronics, Inc.
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LAN Power Circuit & Refer NTUCO

change R362 BOM structure
from @ to POP 01/28

43VALWO-R11301 A\ A, 2 0 0603 5%

fmmmm————— ==

T 7000P_0403_50V7K
| 1u_o402]p.3vaz 4
‘ c1100 ctiot

Del Q21,R363,C273
(WOL function) 01/28

1)
01102
| C10
B C1098
U003 _10V4Z

b b b 1d‘u,0505,1ov4z
0.1U_0402 16V4Z I
~7 !

Place Close to Pin 1
Refer CRB

1

=

no overclocking

R1732
| 51K 04025% | PD 5.1k

weo 0000000000000 [T
(14) PC\EiDT)(iCiPHXiNG C11031 {IL 2 .1U 0402 16V7K PCIE_DTX_PRX N1 29 TN Atheros LED 0 1L/S’V;l0OACJ'\\‘VK\T‘LﬂéD LAN_ACTIVITY# (30)
LED_1 |8 210 ph LD
(14) PCIE_DTX_C_PRX_P1<__} C11041 {% 21U 0402 16V7K PCIE_DTX_PRX_P1 301y p siants LED2 o3  LED2 CKR#
(14) PCIE_PTX_C_DRX_N{__> 361 RX N DI0-
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Intel Auburndale CPU(Integrate Graphics) Ipeak=22A Imax=15A

OCP calculation : Assume DCR=1.1m ohm
G1=Rn/ (Rn+Rsum)=0.617

where Rn=PR127 // (PR124+PH3)=5.875k ohm
Rsum=PR119=3. 65k ohm
LL=2*Rdroop*G1l*DCR/Ri= 6.96m V/A

where Rdroop=PR121=2.87k ohm, Ri=PR130=562 ohm

Iocp=0CP Threshold*Rdroop/LL=24.89A

Vvid = 1.25

LL = 7m ohm
Iccaxg = 22A
Icctdc_axg = 12 A
Iccaxg_dyn 19 A
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Version change list

(P.LR. List)

Page 1 of 2
for PWR

Item Fixed Issue Reason for change Rev. PG# Modify List Date Phase
01 1 del PCl4 SE074681K80 (S CER CAP 680P 50V K X7R 0402)

° 1 change bead to jamp 6 layers change to 8 layers, so change bead to jamp : 50 2 del PL3 SM010016380 (FBMA-L11-322513-201LMA40T) 2010-0617 |to DVT
2 change bead to jamp 6 layers change to 8 layers, so change bead to jamp 0.1 51 del PL6 SM010016380 (FBMA-L11-322513-201LMA40T) 2010-0617 |to DVT
I N ~ 77|77 | del PC70 SE074561K80 (S CER CAP 560P 50V K X7R 0402) | 7 o
3 change bead to jamp 6 layers change to 8 layers, so change bead to jamp 0.1 52 |2 del PL9 SM010016380 (FBMA-L11-322513-201LMA40T) 2010-0617 |to DVT
e ~ 77|77 | del pC8l SE074561K80 (S CER CAP 560P 50V K X7R 0402) | o
4 change bead to jamp 6 layers change to 8 layers, so change bead to jamp 0.1 53 |2 del PL11 SM010020720 (FBMA-L18-453215-900LMA9OT) 2010-0617 [to DVT
e 7|7 | del PC89 SE074561K80 (S CER CAP 560P 50V K X7R 0402) | o
5 change bead to jamp 6 layers change to 8 layers, so change bead to jamp 0.1 54 | del PL13 SM010016380 (FBMA-L11-322513-201LMA40T) 2010-0617 [to DVT

I " |" " Ichnage PQ36 from SB000008L80(S TR SI7686DP-T1-E3 1IN [ [~~~
POWERPAK S08) to SBOOOOOHLOO(S TR TPCA8030-H 1N sop-apy) [(010-0617 jto DVT
6 change main souce cost down 0.1 54 [change PQ37 from SBO00009F80(S TR A04456 1N S08)
to SBO0OOOOGLOO(S TR TPCA8028-H 1N SOP ADVANCE)
Del PQ38 SBO0O0009F80(S TR A0O4456 1N SO8)
R e " 77| __ Ichnage PR104 from sD014100080(s RES 1/10W 100 +- |~~~ "~~~ "~
7 reduce components quantity cost down 0.1 53 |5 0603) to SD013100080 (S RES 1/10W 100 +-1% 0603) 2010-0624 |to DVT

c

8 I " 77| . hnage PR94 from sD014100080(S RES 1/10w 100 +- |~~~ "~~~ "~
reduce components quantity cost down 0.1 | 52 55 0603) to SD013100080 (S RES 1/10W 100 +-1% 0603) 2010-0624 Jto DVT
B T "7 7 7|" " fchnage PQ15, PQ17 from SB0000ODLOO(S TR A04407a [~~~ 7| """~
9 change main souce cost down 0.1 51 |1p S508) to SBO0000ODJLO (S TR AO4435L 1P S08) 2010-0624 [to DVT
I " " |" " fchnage PQ27 from SB00000CGOO(S TR A04466 1N so8) [~~~ [~ -
10 change main souce cost down 0.1 51 to SB000009580 (S TR A04468 1N SO8) 2010-0624 [to DVT
R " 7 7|" " fchnage PQ9 from SBO0000AJOO(S TR AO4712 1IN Sso8) [~~~
11 change main souce cost down 0.1 50 to SBO00009580 (S TR AO4468 1N SO8) 2010-0624 |to DVT
T ) ) Because Rds(on) change to 22m(MAX) 777" " fchnage PR31 from sD034105380(S RES 1/16W 105K +-1% 0402) | 7|~~~
12 adjust OCP setting of low side MOS, so change OCP setting 0.1 | 50 | to SD034127380 (S RES 1/16W 127K +-1% 0402) 2010-0624 Jto DVT
N e S "7 77" " fchnage PU8 from SA000043N00(S IC ISL6288ICHRZ-T QFN 28 | " "| ="~
13 change main souce ISL62881C has hang up issue, so change to ISL62881. 0.2 54 PWM) to SA000030200 (S IC ISL62881HRZ-T QFN 28P PWM) 2010-0713 [to DVT
14 adjust resistance value adjust resistance value for ISL62881 0.2 54 [Chnage PR113 from SD034750180(S RES 1/16W 7.5K +-1% 0402) [2010-0713 [to DVT

to SD034226280 (S RES 1/16W 22.6K +-1% 0402)
. e RN Y g e )
15 adjust resistance value adjust resistance value for ISL62881 0.2 54 [Chnage PR121 from SD034287180(S RES 1/16W 2.87K +-1% 0402)[2010-0713 [to DVT
to SD034866180 (S RES 1/16W 8.66K +-1% 0402)
. nage PR rom SD (S RES 1/16W +-1% ) - to DVT
16 . . . . 0.2 54 h 130 £ 000009380 /16W 562 1% 0402 2010-0713
adjust resistance value adjust resistance value for ISL62881 to SDO0000JB8O (S RES 1/16W 1.69K +-1% 0402)
a resistance pop resistance for ISL . la PR SD A (S RES 1/16W . +-1% ) - to DVT
17 dd i i f 62881 0.2 54 dd 136 034825A80 /16W 82.5 1% 0402 2010-0713
add cup pop Cup. for ISL62881 0.2 54 fadd PC110 SE076103K80(S CER CAP .01U 16V K X7R 0402) 2010-0713 |to DVT
18
e "7 7|" " lchnage pPCll6 from SF22004M210(S ELE CAP 2200 25v ™M [~ "7 """~
19 adjust capacitor Because ME height limit, so change to 8 height capacitor 0.2 55 SXlg.Z CE-AX) to SF000000S80 (S ELE CAP 100U 25V M 2010-0713 [to DVT
L _____________4 |- 6.3XT7.7 CESLX) o _________b______|___.
add cup Because ME height limit, so add an 8 height capacitor. 0.2 55 R]dd PC135 SF000000S80 (S ELE CAP 100U 25V M 2010-0713 [to DVT
20 : tmd : :
6.3X7.7 CE-LX)
R o S T "~ " 7|" " fchnage PR179 and PR180 from SD014137380(S RES 1/10w [ —~— [~
21 adjust resistance value adjust resistance value for CPU loadline 0.2 55 37K +-1% 0603) to SD014127380(S RES 1/10W 127K +-1% 0603)[2010-0715 |to DVT
e "7 77" " lchnage PR28 from sD034300280(S RES 1/16W 30K +- | "7 """~
A 22 adjust resistance value adjust resistance value for +5Valwp to 5.1V 0.2 50 |1 0402) to SD034309280(S RES 1/16W 30.9K +-1% 0402) 2010-0723 |to DVT
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Version change list (P.I.R. List) Page 2 of 2
for PWR
Item Fixed Issue Reason for change Rev. PG# Modify List Date Phase
D! 0.3 change PJ16 to SD011000080(S RES 1/4W 0 +-5% 1206)
1 EMI reguest reserve 0 ohm EMI reguest reserve 0 ohm for EMI ISN test 43 2010-0907 [PVT
R R "~ 7| change PR153 and PR161 form sD013000080 to [~~~ T
2 Add boost resister EMI reguest add boost resister for EMI test 0.3 47 SD013220B80(S RES 1/10W 2.2 +-5% 0603) 2010-0907 [PVT
Add PR152 and PR170 SD001470B80(S RES 1/4W 4.7 +-5% 1206)
Add snubber EMI reguest add snubber for EMI test 0.3 47 |add PC119 and PC129 SE025681K80(S CER CAP 680P 50V K X7R [2010-0907 [PVT
3 0603)
T T | " lad PUl0 SA00004DDO0(S IC RT9293AGJ6 TSOT-23 6P BOOST) | -
4 Add boost circuit Touch panel control board need high voltage 15V 0.3 49 Iagd pPL18 SHI0N0005P00 (S INDUC_ 22UH +-20% NR3010T220M) 2010-0907 [PVT
I " | " dd PD9 sCSSSM24A20(S DIO SSM24APT sMA-sS) [ 7 T
5 . . s Add PQ44 SBO0O00ODJ10(S TR AO4435L 1P SO8)
Add b t t T h 1 trol b d d high 1t 15v 0.3 49 2010-0907 [PVT
cost erreut ouch panel control board need Righ voitage hdd P45 SB000006800(S TR 2N7002W T/R7 1N SOT-323)
N "7 7 7|" " " dd Pp10 SC1H751H010(S DIO CH751H-40PT sOb323) |~~~ |~~~
. . . lAdd PR183, PR188 SD028100380(S RES 1/16W 100K +-5% 0402)
Add b t t T h 1 trol b d d high 1t 15V 0.3 49 ! 2010-0907 [PVT
6 oost clreut ouch panes control board need high vo-tage Add PR185, PR187 SD028100280(S RES 1/16W 10K +-5% 0402)
T 0 |7 " lnad pc136, pc140 SE076103K80(S CER CAP .01U 16V K X7R 0402) [~~~
. . s IAdd PC137 SE000000U00(S CER CAP 1U 16V K X5R 0402)
Add b t t T h 1 trol b d d high 1t 15v 0.3 49 2010-0907 [PVT
. 7 cost erreut ouch panel control board need Righ voitage Add PC139 SE102104K00(S CER CAP 0.1U 10V +-10% X7R 0402)
8 Add boost circuit Touch panel control board need high voltage 15V 0.3 49 |pdd PR184 SD034143380(S RES 1/16W 143K +-1% 0402) 2010-0907 [PVT
IAdd PR186 SD034100180(S RES 1/16W 1K +-1% 0402)
9 Add boost circuit Touch panel control board need high voltage 15V 0.3 49 |Add PC138 SEO0000QKOO(S CER CAP 10U 25V K X5R 0805 H1.25) |2010-0907 [PVT
10
11
12
13
14
. L B O
15
16
17
18
19
20
21
: 22
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