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BOM P/ N Descri ption
31ZRLMB0000 ZRL MB ASSY(UMA,HR,DC)W/O CPU

31ZRLMBO0010

ZRL MB(UMA,HR,DC,SURGE)W/O CPU

ZRL BLOCK DIAGRAM

CHARGER

1ISL88731 P27

3/5V SYS PWR

RT8223M P28

Quanta Computer Inc.

ZRL

intel
<MCH Processor> CPU CORE PWR
1ISL95835 P29
>
3 SandyBridge CPU +1.05V_VTT || +1.8V
E DC 35W PCIE RT8238A P30 HPAOO835RTER P33
= X16
& DDR3 +1.5_SUS || discharger
o RT8207A P31 P33
DDR IIl - SODIMM 0 Dual Channel DDR III§ 7 {ﬁ&ﬁxgﬁm
1066 MH ox
DDR IIl - SODIMM 1 il 2 8 +VCCSA Thermal protect
P14, 15 FDI  CLK DM RT8241DZ P32 P33
) P4~P7 5GT/s
FDI interface I I X4 DMl interface
SATAO 2.7GTs 5GT/s
HDD (SAT'FA,\Z)O FDI  CLK  DMI INT_CRT CRT
SATAl SATA Gen3 I ntel g P16
ODD (SATA) satacenz  <PCH> g INT_LVDS
P20 < = LVDS P16
w
Q
USB 2.0
UsB 2.0*3 .
CougarPoint 0.7 . INT_HDMI
USB1,3,9 P24 UsB 9 PCIE HDMI P17
Bluetooth
HDA PCI-Express Gen2 PCIE-6
USB4 P24 mBGA 989 5GTls . MINI CARD
(25mm X 25mm) USB-13 WLAN
CCD (Camera) Azalia e P19
USB8 P16 HM65 not support USB 6 & 7
RTC HM65 not support SATA 2 &88~Pl3 STAL
Card Reader S =17 E3 Zowmz PCIE-1 ATHEROS AR8158 .
USB12 P23 T SPI LPC 107100 LAN 4 P18
XTAL
Audio CODEC [ e
REliL'I!(E)K ALC271X Dual SPI ROM WPCE791/FLASH
MMB x1 (Basic ME+Braidwood) NPCE971
P21 P9 P26
HP Jack ||MIC Jack|| SPK || DMIC [|SPI ROM|[Touch Pad || Keyboard || Fan Driver ____W== PRQJECT :
P22 P22 P21 P21 P26 P25 pos | [ (A TYPE) 555 Block Diagram
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ZRL power tree

+5VPCU +5VPCU
<Al way ON>
MDV1660 45V S5 A
RT8223M <S5_ON>
PU4
MDV1660 ey 2 5A
<MAI ND>
=
s +3VPCU +3VPCU
<Al way ON>
ACB404 +3V.S5 0.21A
<S5_ON>
MDV1660 L3V 3 65n
<MAI ND>
ADAPTER
Smart HPAOO835RTER ‘lay 175
Char ger PU7 > W o
| SL88731C
BATTERY PU2
+1.5V SUS +1,5V_SUS 13A
<SUSON>
ACB404 ey o 38A
<NAI NON>
RT8207L
PUO +0. 75V_DDR VTT 0.75A
<MAI NG
z +SVDDR_VREF 0. 38A
s <SUSONS
RT8238A +1.05V_S5 14A
PUB <S5_ON
Power States
POVER PLANE VOLTAGE DESCRI PTI ON S| G\li? ACTI VE | N
RT8241DZ +VOCSA  6A
VIN +10V-+19V | MAIN POWER ALWAYS ALWAYS UG <HWPG VTT>
+VCCRTC +3V~+3.3V RTC POWER ALWAYS ALWAYS
+3VPCU +3.3V EC POWER ALWAYS ALWAYS
+5VPCU +5V CHARGE POWER ALWAYS ALWAYS | SLQSBSSHRTZ T
+15V +15V CHARGE PUMP POWER ALWAYS ALWAYS +Vm_G:X 33A
PUS <VRON>
+3V_S5 +3.3V LAN/BT/CIR POWER S5_ON S0-S5
+5V_S5 +5V USB POWER S5_ON S0-S5
+5V +5V HDD/ODD/Codec/TP/CRT/HDMI POWER  MAINON S0 +VCC CORE  53A
+3V +3.3v PCH/GPU/Peripheral component POWER MAINON S0 <VR0\‘>
+1.5VSUS +1.5V CPU/SODIMM CORE POWER SUSON S0-S3
+0.75V_DDR_VTT +0.75V SODIMM Termination POWER MAINON S0
+VGFX_AXG variation Internal GPU POWER GFX_ON S0
+1.8V +1.8V CPU/PCH/Braidwood POWER MAINON S0
+1.5V +1.5V MINI CARD/NEW CARD POWER MAINON S0
+1.1V_VTT +1.05V or +1.1V| CPU VTT POWER MAINON S0
+1.05V +1.05V PCH CORE POWER MAINON S0
+VCC_CORE variation CPU CORE POWER VRON S0
Lcbvcc +3.3V LCD POWER LVDS_VDDEN | SO
+5V_GPU +5V SWITCHABLE PWM IC POWER dGPU_PWR_EN# Discrete enable
+GPU_CORE +0.9V~+1.1V GPU CORE POWER +3V_D Discrete enable
+GPU_IO +0.9V~+1.1V | GPU I/O POWER PG_GPUIO_EN| Discrete enable
+1.5V_GPU +1.5V VRAM CORE POWER PG_1.5V_EN Discrete enable
+1.8V_GPU +1.8V GPU_CRE/LVDS/PLL POWER +1.5V_GPU Discrete enable Quanta computer |nc
—
1V +1V DP/PEG POWER PG_1V_EN Discrete enable W= PROJECT : ZRL
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+3V_S5 +3V_S5

2.2KQ

+3V_GPU +3V_GPU

+3V_GPU O

N12P-GE
22K
G
D I_NM_JO S |2cs_scL
SMB_MEO_DAT
— G
D [\wod S _2Cs_sbA
+3V_S5 +3V_S5 +3VPCU +3VPCU
O O +3V_S5 O O
intel
<PCH> G
S| MO ] D MBCLK = EC
I;IG ITE 8518
. SMB_ME1_DAT D MBDATA
CougarPoint 0.7 S| nmo
mBGA 989
ommx +3V_S5 +3V_S5 +3V +3V
25mm) Q @, +3\655 Q Q Slave ADDRESS :AOH Slave ADDRESS :A4H
DDR3DIMM-0-STD| [~ VREF DQO DR3DIMM-1-S1D] [ VREF DQ1
(5.2H) M2 Solution 9.2H) M2 Solution
. . 47KQ
SMB_RUN_CL|
Sl D || NMOQI:] S Sha
SMB_PCH_DAT D | NMO | S SMB_RUN_DAT

Quanta Computer Inc.
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Sandy Bridge Processor (DM, PEG FDI)

Sandy Bridge Processor (CLK, M SC, JTAG 04

u17A U178
PEG_ICOMPO
8]  DMI_TXNO DMI_RX#[0] PEG_RCOMPO (7))
[8]  DMI_TXN1 DMI_RX#[1] O BCLK CLK_CPU_BCLKP [10]
[]  DMI_TXN2 DMI_RX#[2) [9] H_SNB_IVB# < }————————C26d proC_SELECT# e BCLK# CLK_CPU_BCLKN [10]
[8]  DMI_TXN3 DMI_RX#[3] PEG_Rx#[0] [533x¢ (92) Q
PEG_Rx#[1] [M38x e
8]  DMI_TXPO DMI_RX[0] PEG_RX#[2] [F-34-x P75 @—KIOCCH  AN34d gyrocc z O
8] DMI_TXP1 DMI_RX[1] — PEG_Rx#[3] [~135-x DPLL_REF_CLK CLK_DPLL_SSCLKP [10]
8]  DMI_TXP2 DMI_RX[2) 2 PEG_RX#[4] |[~132-x -l DPLL_REF_CLK# CLK_DPLL_SSCLKN [10]
[8]  DMI_TXP3 DMI_RX(3) PEG_RX#[5] [-H34x (@]
(a) PEG_RXA(6] 131X TP_CATERR#
8] DMI_RXNO G211 pyi_TX#[0] PEG_Rx#[7] [F833x P76 @————————AL33d caTERRY
[B]  DMI_RXNIL E22 | pmiZTX#[1] PEG_Rx#[8] |FG30x -
8]  DMI_RXN2 E21{ pvi~Tx#[2) PEG_Rx#9] |FE35-x <C
[8]  DMI_RXN3 D21 pmI_Tx#(3) PEG_RX#[10] [FE34-x
PEG_RX#[11] [FE32x [11,26] EC_PECI < >——————AN33 J ppqy z ™ SM_DRAMRST# PRE——[""> CPU_DRAMRST# [5]
[8]  DMI_RXPO gg DMI_TX[0 PEG_RX#[12] [F233x O
o e ot Fee R Fams il g
[8]  DMI_RXP3 C21 pMI_TX[3 (/) PEGRx#15 [2629] H_PROCHOTA_ |—RZEA A6 4 H PROCHOTE R AL32d] procoT# L O = sv_rcomp §m ESSMS 2 2;29 ;‘;";,FF‘Q
SM_RCOMP[1] :
O reo ruo |22 I n= R ompi2) |4 SMRCOMP 2 R383.\/\\200F & Hl
—_ PEG_RX([1] [F-35-x PM_THRMTRIP# =
T PEG_RX[2] [K34-x [11] PM_THRMTRIP#__ }—— A THRMIRIEE  AN32d rpepMTRIPH
[8]  FDI_TXNO ﬁig FDIO_TX#[0] PEG_RX(3] [F135-x
[8]  FDI_TXN1 FDIO_TX#[1] o PEG_RX[4] [-H32x
[8]  FDI_TXN2 E19 { £pig_Tx#[2) < PEG_RX[5] [F334-x
[8]  FDI_TXN3 E18 { £pio_TX#[3] PEG_RX(6] [F531x XDP_PRDY#
8]  FDL_TXN4 821 £n “Tx#{0] nd PEG_RX([7] [FE33- = PROY# DABSS— e @ TP78
[]  FDI_TXNS €20 1 £pj1 Tx#(1] PEG_RX[8] [FE30-x PREQ# PAR2ZXDP PREQE
[8]  FDI_TXN6 D18 | £pi1"Tx#(2] (D PEG_RX[9] [FE353-< =z XDP TCLK
[8]  FDI_TXN? E17 1 Fpin_Tx#(3] —_— PEG_RX[10] [FE33x w LIS vy G Y —
[AR27 XDP TMS
(&) 1 PEG_RX[11] [-E32x > TS XDP_TRST#
x PEG_RX[12] [F234x [8] PM_SYNC<_ >————————AM34 1 by gy E TRsT# AR ZDF IRSTF
[8]  FDI_TXPO A22{ £n10_TX[0] LL PEG_RX[13] [-E3L¢ R13 10K 4 o XDP_TDI
8] FDITXP1 G19 | £pi0 TX[1] () pecrxs) S8 e ™M\ oduiv s ] L m oI [HAR2E S s ————
8]  FDL_TXP2 E20 | =010 TX[2] o) () PECRXES B3z l apaa D) TDO [FAB2E o
8]  FDL_TXP3 G181 £pio_TX[3] [ad [11] H_PWRGOOD[__> UNCOREPWRGOOD
8]  FDI_TXP4 8204 Foir"Tx(0] [ Ll Pec_Tx#o) [H429x <L 5]
B8] FDLTXP5 FDIL_TX[1] - PEG_TX#{1] 4325 "
8]  FDL_TXP6 D19 | £pj1TX[2] p_,-’ nd PEG_Tx#[2] [FM43L1x oM DRAM PWRGD R Z o pBR# PAL35 XDP DBRSTE —ypp_pBRST# (8]
[B]  FDL_TXP7 E17 1 Fpi1_TX([3] = A PEG_TX3 sz 8 { SM_DRAMPWROK < <
= PEG_TX#{4] [H-22-x
[8] FDI_FSYNCO FDI0_FSYNC X e Txis] [ R205 754 = [ BPM#[0] PAT28<
[8] FDI_FSYNC1 FDI1_FSYNC L  PEC_TX¢le | K& +1.05V_VT - BPM#(1] PARZX
PEG_Tx#(7] [130-x BPM#[2] PARS
8] FDLINT [ >——H20 fep) 7 —  PEG_TX#[8] |m28-x CPU _PLTRST# R296 48 4CPU PLTRSTY R AR33 peseTs o BPM#[3]
O PEG_Tx#[9] [FH29x BPM#[4]
[8] FDI_LSYNCO FDIO_LSYNC PEG_Tx#[10] [F821x BPMi[s] PARI
[8] FDI_LSYNC1 FDIL_LSYNC QO PG X1 [E22x o BPM#(6] PALIL
- PEG_Tx#[12] [FE2Lx BPM#{7] PAR3Z
PEG_Tx#[13] [F228x
PEG_Tx#[14] [FE28-x
PEG_Tx#{15] [FE25-x
cDP_coMp [ 12| eDP_COMPIO CPU-989P-TPGA
eDP_ICOMPO PEG_TX(0] [FM28x
INT ebP_HPB Q B16 | SDp kD 55?;1?{% [m3ase +3V_S5
PEG_TxX[3] 31
L1514 epp_ AUX PEG_TX[4] F-28-x +3V_S5
P15 epp_aux# o PEG_Tx[5] K30 +15V_CPU
PEG_TX[6] [K2L-x 5
a PEG_TX[7] [122-< Gaonov_a
%C1Z 1 opp_TxX[0] ) PEG_TX([8] |12 - =
*EL6 eppTX(1] PEG_TX[9] [H28x == s
<18 eopTX[2] PEG_TX(10] [-528¢ R393 u14 0.1U/10V_4
%G15 { eppTX[3] PEG_TX([11] [FE28x 2000F 4 ’ -
PEG_Tx[12] [FE28-x = Hne vee
€181 epp Tx#([0] PEG_Tx[13] [FB2LX [8.26] SYS_PWROK
*E18 epp TX#(1] PEG_TX[14] |FE28-¢ [10,18,19,23,26] PLTRSTH _>——21 |y
YT pesigtlony PEG TX(15] [-P25 [8] PM_DRAM_PWRGD| CPU_PLTRST#
%-E15{ epp_Tx#([3] _ﬁ» GNDOUT
=  Taveisorew
CPU-G89P-TPGA
*2N7002D
MAINON_ON_G [6,33]
DP & PEG Compensation Processor pull-up(CPU) sagovvTT
eDP Hot-plug -
+1.05V_VTT +1.05V_VTT +1.05V_VTT
o Q18
[8,29] IMVP_PWRGD i R294
H_PROCHOT# R17 62 4 FDV30IN HPD disable 10K_4
XDP_TDO 47 514
) i XDP_TMS 309 51 4
eDP_COMPIO and ICOMPO signals should PEG_ICOMPI and RCOMPO signals should XDP_TDI 306 51 4 INT_eDP HPD Q
be shorted near balls and routed with be routed within 500 mils —R# 54
typical impedance <25 mohms typical impedance = 43 mohms
PEG_ICOMPO signals should Quanta Computer Inc.
e routed within mils XDP_TCLK . R310 514 —
b ted within 500 mil
XDP_TRST#  R804 514 w— PROJECT : ZRL

typical impedance = 14.5 mohms

PM_THRMTRIP# 1

Q17
MMBT3904

> SYS_SHDN# [28,33]
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[14] M_A_DQ[63:0] O\

Sandy Bridge Processor

[14,15] DDR3_DRAMRST#< }-RBIAA IKE 4

[10] DRAMRST_CNTRL_PCH <

uirc
S B
SA_CLK#[0] A
2 §g° gz SA_DQI0] SA_CKE[0] M_A_CKEO [14]
NI D51 sa b
A D0 D31 5A Do)
A DQ D6 | Shpord M_A_CLKP1 [14]
A DO ce | SA-DQI4] SA_CLK[1] A [14]
A DO Co | SADQI5] SA_CLK#[1] M_A_CLKN1 [14]
A DO Ca | SA-DQls] SA_CKE[1] M_A_CKE1 [14]
A _DQ: E10 | SA-DQI7]
o 104 sapqlg)
A _DQ: G10 SA_DQ[9]
50 101 5 Dq[10 RSVD_TP[] [FAB4x
A0 G3 sA DQ[11 RSVD_TP[2] [AA4x
AT £2 sa pQ12 RSVD_TP[3] [P
Ao Er-{sapqus
ADOIS Gz | AP
A B1—X4] saoons RSVD_TP[4] [F483x¢
ADOIE ko] SA_DQIL7] RSVD_TP[5] [-AA3x
ADOLS {1 sa pqiis RSVD_TP[6] [FAA0x
A Do 1 sa"pof1g
555 151 sa"popo
53 14 sa"bQl21
A Doz SA DL e ] o e—— = R
AD0 e | SADQI23 SA_CSH]1 A_Cs#l [14]
A Bo%s haB sA DQ[24| RSVD_TP[7] PAGLX
A D0 a8 SA DQ[25] RSVD_TP[g] PAHLx
A DO7T ae- SADQ[26]
T SA_DQ[27
A DQ29 g | SA-DQI28 < A ODTO 14
s o T E——— e T
A DO M SA_DQFO > SA_ODTP M_A_ODT1 [14]
SA_DQ[31 RSVD_TP[9] [FAG2x
B gggg AGa gﬁfgggg (nd RSVD_TP[10] [FAH2x
ﬁ ;:’gg AKS 22‘38{3@ O /—O M_A_DQSN[7:0] [14]
A DQ36 | LA d
NG RN PRSP P
A D038 | | G A DOSNL
SA_DQ[38 SA_DQSH[1
RS —215 sa ool = SADQSH2] [ A Doz /]
A DoITaaE sA DQ[40] sA_DQS#[3] 8 m DQ—/QSNA A
A DQ42__ajg | SA-DQIAL SA_DOSHA ™)\vg A DOSN5 /1
A D01 ] 2002 = saDesis] ot A DosNs
Y | l
— ;g% AHB A DQl44) Ll SA_DQSH{7] [FAMLS A DQSN7 /7
A DOM6 " aLg | SA-DQI45 |_
A Do1T a2 SADQ[46]
A D048 apis | SA-DQI47 wn /—OM_A_DQSPU:U] 4]
A D49 a1y | SA-DQI48 > Da A DQSPO_/
PR SA_DQ[49 SA_DQS[0 A DoSPT
A DOSL_amip | SA-DQISO) (7)) SA_DQSI[1] 'E?; A_DQSP2 /]
A DQ52 _am11| SA-PQISL SA_DQSPI "\ A DOSP3 /]
A DQ53  Al11 SA_DQI52 0: SA_DQS[3 ALS A DQSP4 /]
Do SA_DQ[53 SADQS[4] [ALS A DOSFs
A D055 _ani2 | SA-DQIS4 (| SA_DQSIS] [~ p11 A_DQSP6 /]
Ao SA_DQ[55 SA_DQS[6 NEeSE
Do a4 SA DQI56) o SA_DQS[7] [~AM14
2 DD—AHM—QSS SA_DQ[57
A DO aas | S3-036 > MAALSO] 1)
2 gggg :Hj SA_DQI60] D10, A Al
A D62 _ans | SA-DOIO SAMAOL AA
A DQB3 AH15 SA_DQI62] SAMAIL 75 A A
SA_DQI63 SATMALZ] W2 R
SA_MA[3
| va AA
SA_MA[4
SATMALS] 2 L
SA_MAfG] A3 e
SA_BS[0] sa_MA[7] A i
SA_BS[1] SA_MAfE] AL Y
SA_BS[2] sA_MAf9] [Fa8 o
sA_MA[10] (4D i
SAMAIL1] R4 e
SA_MA[12 e
SA_CAS# SA_MA[13] [-AE8 e
SA_RASH sa_MA[L] [R5 TS
SA_WE# SA_MA[15
+1.5V_SUS
CPU-G89P-TPGA
R388
1KIF_4

CD DRAMRST# 3

[15] M_B_DQ[63:0] O\

U17D

SB_DQ[0]

SB_DQ[1]

SB_DQ[2]

Q20
2N7002D

R386
——C 4.99K/F_4

446
0.047U/10V_4

SB_BS[0]
SB_BSI[1]
SB_BS[2]

SB_CAS#
SB_RAS#
SB_WE#

DDR SYSTEM MEMORY B

CPU-989P-rPGA

¢—<___ [CPU_DRAMRST# [4]

SB_CLK[0] M_B_CLKPO [15]
SB_CLK#{0] M_B_CLKNO [15]
SB_CKE[0] M_B_CKEO [15]
SB_CLK[1] M_B_CLKP1 [15]
SB_CLK#[1] M_B_CLKNI [15]
SB_CKE[1] M_B_CKEL [15]
RSVD_TP[11] [FAB2x
RSVD_TP[12] [FAA2
RSVD_TP[13] 12—
RSVD_TP[14] |FAALX
RSVD_TP[15] [FABLx
RSVD_TP[16] [FT10-x<
s o w— ity = W]
SB_CSH[1 X
RSVD_TP[17] PARAX
RSVD_TP[18] [PAEEX
R -y e— VR 3 SN
SB_ODTI1] X
RSVD_TP[19] [FAD5x
RSVD_TP[20] [FAEEX
/—O M_B_DQSN[7:0] [15]
SB_DQS#[0] -2 —
SB_DQs#1] |3 oSNz
SB_DQs#[2] K& 12/
SB_DQs#[3] & DQSNS /
b DS |ANS DOSN4 /]
b bosie [-apa DOSNG /]
SB_DOSH6 AK12 DQSN6 /]
S8 DOsH7] |-ARLS DQSN7_/
=_>M_B_DQSP[7:0] [15]
c posPo A
SB_DQS[0
o boas [Fea DQSPL /]
SB DOS[2] [ DQSP2 /]
b Dosts |43 DOSP3 /]
SB_DOS[4 ANG DQSP4 /]
SB_DOS[5] [-ABE DOSP5 /]
S Dosla) [AKil DOSP6 /]
S8 DOS[7] |-AR14 DQSP7
/—D M_B_A[15:0] [15]
SB_MA[0 #A 2
SB_MA[1] L 2
sB_MAl2] [ A
SB_MA[3] [-15 L
SB_MA[] (12 2
SB_MAS] [14 e
sB_MAfe] (13 —
sB_mA[7] (B2 &
sB_MA[g] [ A
s8_ma[] [RE- -
SB_MA[10] [-AE 2
s8_mafL] (£ 2
SB_MA[12] [ A
s8_MA[13] (AR L
SB_MA[L4] (B3 o
SB_MA[15
Quanta Computer Inc.
—
—— .
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CPU Core Power
SNB 45W:52A
Spec
470uF/4mohm x 4
22uF x 16

10uF x 10

Sandy Bridge Processor (POWNER)CPUVTT

+VCC_CORE
o

3

UL7F

BB

[a)aYa]

:

3

BEBBE

PORORD

S

mm

BB

33
mmm

S
m

BBBE

B BB

1
1

C356
0U/6.3V_8

C339
0U/6.3V_8

C344

C338
*22U/6.3V_8 0U/6.3V._t

FciIH
FF{
FF{

1

C343
0U/6.3V_8

FF{

1
1

C15 C346

0U/6.3V._t

FF{
F:;{

0U/6.3V_8] D29

‘\\F

_chi:i
_Fows 3v_8

C34
U/6.3V_8

C76
U/6.3V_8

C69
U/6.3V_

Fgﬂ—‘
Fgﬂ—‘
Fgﬂ—‘

C385
U/6.3V_8

Fgﬂ—‘

BB

3
non

C384 C383 C.

U/6.3V_8 [10U/6.3V_8, C

Fgﬂ—‘

Ly

BrBBE

BB

A

1
1
1

C359
.0U/6.3V_8

C349
.0U/6.3V_8

C380

'22U/6 3v_8 L0U/6.3V_t

F,s{
F,s{
F,s{

1

€381
.0U/6.3V_8

F,s{

1

€382 C357

.0U/6.3V_8 [10U/6.3V_8,

F,s{
F%ih

‘\\F

S

1
1

408
*22U/6.3V_8

C407
U/6.3V_8

C406
0U/6.3V_8

C405
0U/6.3V_t

1
F,:{
F,:{

1

C404
U/6.3V_8

F,:{

1

BB

C397 C360

0U/6.3V_8 [10U/6.3V_8;

F,:{
%P

‘\\F

BEBBE

kkkkkkkkkBEBEBEEEBERR

1

C: 48
C54 C55 €355 0U/6.3V_8 [10U/6.3V_8,
470u/2V_7343 470u/2V_7343 E470u12v_734

L

BB

1=

352

BEBBE

=4

R BB

%

cc

BEBBE

B BB

BEBBE

B BB

mRRRRRRRRRRRERRECEE

B

E

B

mREE
B

VCC100

CORE SUPPLY

SNB 45W:8.5A Sandy Bridge Processor (GRAPH C PO/ER)
Spec
POU EI 2 330uF/6mohm x 2
22uF x 12 CPUVGT
SNB 45W:21.5A U176
22uF x 7 (Non-stuff) S
ec
= °5(V;V” P +VCC_GFX AT24 |\ AxG1 Lu (n VAXG_SENSE VCC_AXG_SENSE [29]
470uF/4mohm x 2 Agi VAXG2 9 VSSAXG_SENSE [T SVSS_AXG_SENSE [29]
VAXG3
220F x 12 o | VN < CPU MCH
veceior [HAHL 18 | yaxGs L — -
vCCio2 [-AHI ATLZ |y axG6 ) 4 SNB 45W: 5A
vCCios VAXG7
C10 il I ha R23
vecio: P T o S | VG Shec
vccios [0 330u/2V_7343| *330U72V_7343 R20 1 AxG10 330uF/6mohm x 1
vccio7 (-2 = < z ARIB yAXG11 L
vccios (A0 e TS TS BIZ | yaXG12 10UF X 6
Vocios [ 330U/2V_7343 | *330U/2V_7343 | 330U/2V_7343 az2e | UGS M VReF [-ALL__tVODR REE CPU_(ynoR ReF GPU
VCCIO10 VAXG14 > Real
veciont - P21 | AxG15
VCOI012 L 2p20 | /0 cTe CAD Note: +VDDR_REF_CPU should 10uF x 6
vccions [HHid e Sz a2 Sz o P18 \AxG17 have 10 mil trace width
Veaon fu 0U/6.3v_8[10U/6.3v_8[10U/6.3V_810U/6.3V_8[10U/6.3V_8 P17 | Vanery
veciols [t _L _L _L _L N241 vaxc19
e el =
Vedos et 0U/6.3v_8[10U/6.3v_8 [10U/6.3V_BL0U/6.3V_8; N20 | VAXS2 » -
veciolo (14 _L _L _L _L _L N8 vaxG23 i 3
xccwozo F1. C105 C106 C108 c107 = M24 z:xeu N E T
Vg9 e _P_ouls 3V, _Ix_ouls.sv_EP_ouls.sv_?FJuls.sv_?F)uls.sv_a anza | VAXS2 —_ M
Q2
[ vcciozs [E14 AM21 /axG27 vDDQ3 [-AEL
vccioza [FEL = M20 | A Con = Vboes [acz c131 c125 c147 c140 c132
= ca0 caso c7a cag FIVETH VAR T vonse [Faca - 7U725v_8 r.7U/25V_84.7U125V_BJs.7UI25V_Br.7U/25V_8
vecions |-ELL 0U/s.3v_810U/6.3v_BTL0U/6.3v_B[10UI6.3v_8]__Am17 | Vaxoan VBD98 [acy
Q6
veace o Lo Lo L ot vch = e b L
(O] vea9es ot co3 coz 109 = 21| VAXS32 Lo VoD [y1
D11 0U/6.3v_8[10U/6.3v_8JL0U/6.3V_8 AL20 Qo =
L vecioze [B1L 20 vaxG3a . voDQlo (-HE
o veeioao [-E _L _L _L _L ALLE vaAXG35 - vopQ11 U4 _L _L _L
xgggg; C1: = C396 C395 ca17 C394 K24 migg? 1 xggQg S cus  _|+cis2
Va9 e 7U125V_8 .7U/25V_8J4.7U125V_81.7UI25V_8; K23 | Vanear VDR Cpa U/25V 8 DU/63’V 8 T10U/6.3V_8 ZT~330U/2V_7343
Q14
VCCIO34 Ei‘ _L _L _L _L AEZ; VAXG39 vbpQ1s [FBL—
xggggg Ala c415 c400 cag7 car? AK1S, 32?83‘1
AL T*zzule.sv,s_l_*22u/6.3v,aT~22u/6.3v,sT*22u/5.3v,a K17
vCcioa? VAXG42
vgg\ggs L 124 VA><843 CPU SA
vCcioas [ALL = 2123 | J3XCaa SNB 45W: 6A
R6L “short 4 2L\ AxGas
vecio4o (123 short O+1.05V_VTT 1201 vaxcas Spec
VAXG4T
_L _L _L _L M| vAxGas 330uF/7mohm x 1 VCCSA
car c3s c87 css Ho3 zﬁ;ggg - 10uF x 3
*22U/6.3V_8 | *22U/63V_8 | *22U/6.3V_8 | *22U/6.3V_8 ‘AL — "
| veeon i
o g ;
= HIZ | Vaxaos Vecons Fae ca2 ca3 c3o  _|+c3el
vecen Mios 7U/25v_8  .7UI25V_8  J.7UI25V_8 ZT~*330U/2V_7343
< veesas 124
N vecsar (-H28
VCCSAB
-
CPU VCCPL +18V —_
SNB 45W:1.5A 7 é
B6. 4‘:123—1 >\
[a] VIDALERT# pA122H_CPU_SVIDALRTE Spec _L _L _L bﬁ% 5332&5 O VECSASENSE VeeShSENSE (1
VR _SVID _CLK
— VIDSCLK VCCPLL3 (%)
S vipsouT [-Al28 VR SVID DATA 330uF/7mohm x 1 Cado 1 >
7U/6.3V_6 Vo 3v s 3v 4 F=cas1 [ee) e cop |-C22 HEC C22R315 doce |,
[7p] 10uF x 1 *330/6.3V_7343 = - 1
. VCCSA_VIDL VCCSA _SEL [32]
1uF x 2 L —
: CPU-989P-TPGA
Layout note: need routing 45A
15v_SUs . 15v_CPU
together and ALERT need G LG
between CLK and DATA
SVID CLK ) R142 0.002/F_1206
! R143_\/"n0.002/F 1206 ]
8 1
VR SVID CLK
%) R8s 100 40 e come [T SVR_SVID_CLK [29] z 2
% VCC_SENSE [-A135 { VCC_SENSE [29] . - 5
VSS_SENSE [-Al34 [T SVSS_SENSE [29] i |
R285 200F 4 ]} I Place PU resistor | MAIND 1 Souss
—_ | MmanD T
4 " R3O N A ALOE 4 (01 g5y vTT , close to CPU |
VCCIO_SENSE VCCP_SENSE  [30] +1.05V_VTT | 4
- A0 A c149 R139
1] VSSIO_SENSE R338 10/ 4 I L__> VSSP_SENSE [30] : | *470P/50V_4 *220_8
2 | |
R248 |
w : 130F_4 | SVID DATA
n VR_SVID_DATA VR_SVID_DATA [29] [4.33] MAINON_ON_G
6
+SMDDR_VREF +VDDR_REF_CPU SN601K7

R389, 08

CPU-989P-1PGA

Q19
[28,31,33] MAIND *2N7002D

R384
*100K_4

Place PU resistor
close to CPU

H_CPU SVIDALRT# R31

SVID ALERT
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4
Sandy Bridge Processor (G\D)
Sandy Bridge Processor (RESERVED, CFQ O 7
AT35 VSS1 VSS81 Al2: U17E
AT32 AJ19
AT29 5335 3333? ALLG L35 yssi61 vss234 [FE22
A7 554 Vssgs [FALL L34 yssi62 vss235 [FEL2 RSVD28 [F-E=x
AT25 AJ10 T3 E30
A28 vsss vsss (Al 133 vssie3 vss236 20 - S RSVD29 [FAGTx
AT22 vsse vssgs (a1 132 vssies vss2g7 22 ™7 @ AK281 craio) RSVD30 [FAELx
AT vss7 vsse7 [5la 131 vssies vss2sg 24 3 @ AK29 Cra1) RSVD31 [FAK2x
ATI8 vsss vssgs 413 T30 vssie6 vss239 £21 A28 CrGl2] RSVD32 [P
AT vssg Vssgg a1z 129 vssie7 vss240 [£18 PO AL2T CrGi3) N
10 vssio vss90 [l 128 vssies vss241 E13 TP13 AK2E CFGla)
AT vssit vssol [-AH3S 120 vssieo vss242 13 TP2 AL29 crGls] RSVD33 [FAL26¢
A4 vss12 vssg2 (a3 26 vss170 vss243 [-EX TP1 AL crGie) RSVD34 [FAMIK
~AT3 vssi3 vssg3 [-aHEZ B3 vssi71 vss244 [E2 CFO[7] RSVD35 [FA122¢
AR vssi4 VsS4 [-AH0 £a vssir2 VSS245 [+ AM32 | crglg)
AR22 vssis vssgs [-AH2 Fo vssi7s vss246 [-E1 HAM30 1 crgig)
AR19 vssi6 Vssge [-aHZE B3 vssi74 vss247 [E8 CFG[10]
ARIE vss17 Vssg7 [-aHZG B3 vssi7s vss248 [E5 CFG[11]
AR13 vssis vssgs [-aHZ 521 vSS176 vss249 [-E2 CFG[12]
R10- vss19 vssgg [-aH2Z M35 vssi77 vss2s0 [E3 CFG[13] RsvD37 [FHB—x
ART vss20 Vvss100 [-AHLS N34 vssi7s vss2s1 [E2 CFG[14] RSVD38 [~18-x
ARS vss21 vssio1 (a1 N33 vss179 vss2s2 1 CFGI[15] RSVD39 [H16¢
“ARZ vss22 Vss102 [-AHT N32-1 vss180 vss253 235 CFG[16] RSVD40 [FG16¢
AB34 vss23 vssi03 [-atd N3 vssist vss254 D32 YAN29 cega7] L
AB3 vss24 Vssi04 [-AGS N30 vssig2 Vss255 D29
AB281 vss25 Vss105 [-AG8 N29-1 vssies Vss256 126
AB25 vss26 Vss106 (a5 N281 vssiss vss2s7 020
AB22 vss27 Vss107 [-AES N2 vssigs vss2sg 21T RSVD41 [FAR3S
P19 vss2s vssi08 -AES D281 vssise vss259 [-C3d VAXG_VAL_SENSE RSVD42 [-AT34¢
AB161 vss29 vssi09 [-AE3 M3 vssis7 vss260 -CaL VSSAXG_VAL_SENSE RSVD43 [FAL33
AB13 vss3o vssi10 [AEZ- 1331 vssiss vssz61 028 VCC_VAL_SENSE RSVD44 [FAB3X
210 vss31 vssii1 [FAESA 1301 vssis9 vss262 -C2L YAH33 vSSTVAL SENSE RSVD45 [FAR34
APT vss32 vssii2 [AE3 21 vss190 vss263 525
A4 vss33 vssi13 [-AES - vssio1 vss264 -C23 (&)
~RPL vss34 Vvssi14 [AE2 L vssi02 vss265 <1 *AL26{ Rsvps w
AN30 vss35 vssiis [AESL Lo vssio3 VSS266 o
ANZT vss36 vssiie [AES0 - vssi04 vssz67 522 >
ANZ5 vss37 VSS vssi17 [FAE22 L4 vssios VSS vsszes [-B19 RsvD46 [-B34¢ .
AN22 5538 vssiis [AE2 - vssi96 vss269 B »—B4 rsvpe x RsvD47 [-A335¢
AN vss39 vssi1g [AEZT 2 vssi97 vss270 513 R V14 w RSVD4g [FA34-¢
ANIE vss40 Vss120 [-AE2 o vssios vssz71 B13 RSVD4g B35
AN vssa1 vssia1 a5 K35 vssi99 vss272 [-BE ") RSVD50 [FC35¢
M0 vssa2 vssi22 A0 K82 vss200 vss273 B2
AN vss43 vssi23 [-A02 K291 vss2o1 vss274 B »E25] rsvps L
~ANA vssa4 Vvssi24 [-ACE K261 vss202 vss275 [-BL »E24] rsvpg o
AM29 vssas Vvss125 [-ACE 1341 vss203 vss276 B2 »E231 rsvpio
AMZ5 vssas Vss126 [-AC3 2131 vss204 vss277 B3 »D241 gsvp11 RSVD51 [FAdd2¢
AM2Z vssa7 vssi127 [AE3 H33 vss205 vss278 B2 *G254 Rsvp12 RSVDS52 [FAK3Z(
AM19 ssas Vssi128 [-ACZ- H301 vss206 Vvss279 435 *G24{ Rsvp13
AMIS vssag vssi29 4835 H2T vss207 Vss280 432 *E23{ rsvp14
AMLZ vss50 Vvss130 [-AB3 H241 vss208 vss2e1 422 »D23{ rsvp1s
M0 vss51 vssi31 [-AB33 H2ZL vss209 Vss2g2 A28 *C30 psvp16 VCC_DIE_SENSE [FAH2% ]
AMT 5552 Vvss132 [AB32 H181 vss210 Vss283 423 *-A3L{ Rsvp17
AN vss53 vss133 [-AB31 H15 vssait Vss284 [-A2 »B30{ psvp1g
AME vss54 vssi34 [-AB0 H13 vssa12 VSS285 *B29{ Rsvp1g
AM2 555 Vvss135 [-AB22 10 vss213 *DR301 Rsvp2o RSVD54 [FAN3S
AL vss56 Vvss136 [AB2 H vss214 *B3L{ psvp21 RSVDBS5 [FAM3X
AL34 vsss7 vss137 B2 HE vss215 = 4301 psvp22
A3 vssss vss13s (48 fi| vss216 = L2914 rsvp23
AL vss59 vssi39 -2 HA vss217
ALZ5 vs560 vssi0 N8 HA vssa1s
AL22- vss61 vssia1 B Ha vssa19 *—120{ Rsvp24
A8 vsse2 vssiaz [ tia{ vss220 *B181 rsvpas RSVDS6 [T
AL vsse3 vssi43 3 H2- vss2a1 TPe0 @————A1% vccio SEL RSVD57 [FALLx
A3 vssea vssi44 R o vssa22 RSVD58 [FARLx
01 vsses vssi4s [uEA G35 vss223
AL VSS66 vssi46 a4 G321 vssa24 *-15- rsvp27 8
AL vss67 vssi47 U3 629 vss225
AL vsses vssi4g W32 G628 vss226
AK331 vsseo vssi49 A G231 vss227 KeY FBL—x
AKI0 vss70 vssis0 a0 520 vssa28
AK2T vsS71 vssis1 w22 G171 vss229
AK25 vss72 vssis2 i Gl vss230
AK22 ys573 vssis3 2T £341 vss231
A1 vss74 vssisg |2 VSS232
AKIE vss75 vssiss 42 —F291 vss233 CPUSEoPTPoA
AKIZ vss76 vssiss A8
M0 vss77 vssis7 |18
AT vss78 vssiss [
AKA vss79 vssiso A3 ||
VSS80 VSS160
CPU-989P-TPGA CPU-989P-TPGA
I The CFG signals have a default value of '1' if not terminated on the board. ! |
Processor Str appit ng cre2  Ras I 4 : CFG[6:5] (PCIE Port Bifurcation Straps) |
1 . |I | 11: (Default) x16 - Device 1 functions 1 and 2 disa bled :
CEG2 rol  Res 4 I ! 10: x8, x8 - Device 1 function 1 enabled ; function 2 disabled |
| : - - ) - ‘
X Normal Operation Lane Reversed CFG7__R26 *1KIF 4 ) 01: Reserved - (Device 1 function 1 disabled ; func tion 2 enabled) |
(PEG Static Lane Reversal) P I } 00: x8,x4,x4 - Device 1 functions 1 and 2 enabled I
|
CFG4 i i i i CFG5 R24 *1K/F 4 L 77777777777777777777777777777777777777777777 !
(DP Presence Strap) Disable; No physical DP attached to eDP Enable; An ext DP device is connected to eDP e o Ky |||
Quanta Computer Inc.
CFG7 PEG train immediately following PEG wait for BIOS training =
(PEG Defer Training) xXRESETB de assertion <= PRQIECT : ZRL
ize Document Number ev
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Cougar Point (DM, FDI, PM Cougar Poi nt (LVDS, DDI)
u16C
U16D
4] DMI_RXNO| F“‘?g DMIORXN FDI_RXNO FDI_TXNO [4] [16] INT_LVDS_BLON JAZ 1) gy TEN SDVO_TVCLKINN 4-2B43¢
4] DMI_RXN1/ BE20{ 11 RXN FDI_RXN1 FDI_TXN1 [4] [16] INT_LVDS_VDDEN M45 1 | "vpp_EN SDVO_TVCLKINP 4-AP43¢
4] DMI_RXN2] BG18 | p\112RXN FDI_RXN2 FDI_TXN2 [4]
4] DMI_RXN3| BG20 ] pmisrXN FDI_RXN3 FDLTXN3 [4] [16] INT_LVDS_BRIGHT < P45 { | gy TCTL SDVO_STALLN [-AM4%
FDI_RXN4 FDI_TXN4 [4] INT LVDS EDIDCLK SDVO_STALLP [FAM4Q
4] DMI_RXP BE24 1 b\vi0rxP FDI_RXN5 FDI_TXNS [4] [16] INT_LVDS_EDIDCLK NT VDS EDIDBATA—20-bL_DDC_CLK
4] DMI_RXP BC20 | p\iiiRxP FDI_RXN6 FDI_TXN6 [4] [16] INT_LVDS_EDIDDATA K47 1 “ppC DATA SDVO_INTN |FAB3S
4] DMI_RXP B8 | pmizRXP FDI_RXN7 FDI_TXN7 [4] Ra0 22K 4 SDVO_INTP [-AR4G¢ | NT. HDM
4] DMLRXP: B120 ] pyigrxp +3V( Rot SR A bL_CTRL_CLK
4 oMI TXN Awoa FDI_RXPO FDI_TXPO [4] SIS S T [CTRLDATA
_ DMIOTXN FDI_RXP1 FDI_TXP1 [4]
4] DMI_TXNI: ﬁ"m DMILTXN FDI_RXP2 FDI_TXP2 [4] il R48 2.37KIF 4 LVD_IBG SDVO_CTRLCLK m‘; ;NT,HDMLDDCCLK 17
4] DMI_TXN2 Aig | DMI2TXN FDI_RXP3 FDI_TXP3 [4] P18 @——AE36 | yp vBG SDVO_CTRLDATA NT_HDMI_DDCDATA [17]
4] DMI_TXN: DMI3TXN s _ FDI_RXP4 FDI_TXP4 [4] | AE4
o o FDI_RXP5S FDI_TXP5 [4] Ui LVD_VREFH
4] DMI_TXP! Y241 pmioTxP [aRINTH FDI_RXP6 FDI_TXP6 [4] L araz | Vo vrerL DDPB_AUXN [FATA%
4] DMI_TXP: A DMILTXP FDI_RXP7 FDI_TXP7 [4] DDPB_AUXP [-AT4%
4] DMI_TXP! Y18 | by TXP DDPB_HPD [FAT < INT_HDMI_HPD [17]
4] DMI_TXP! AULE | p\i3TXP [16] INT_TXLCLKOUT- b LvDsA cike &) - YoN R €230 | [0 v 4
FDIINT [FAMAE — ™S FpIINT  [4) [16] INT_TXLCLKOUT+ > LVDSA_CLK o DDPB_ON [-AN42 XoP R_C23 0.10/10V 4 NT_HDMITX2N [17]
> DDPB_0p [-AVAL N R Co17 | [o-1uiov 4 NT_HDMITX2P [17]
DMI_ZCOMP FDI_FSYNCO [-A12— > FD|_FSYNCO [4] [16] INT_TXLOUTO- LVDSA DATA%0 —J DDPBIN AN P R Goto | [0-1TU/10V 4 NT_HDMITXIN [17]
Ra20 19.9/F 4 DM COMP [16] INT_TXLOUT1- LVDSA DATA#1 DDPB_1P [-AVA RN s oo NT_HDMITX1P [17)
+1.05V_VTT : DMI_IRCOMP FDI_FSYNC1 |FBC10—[>Fp| FSYNCL [4] [16] INT_TXLOUT2- LVDSA_DATA#2 DDPB_2N DMITX0P R G210 | [0.1U/10V 4 NT_HDMITXON [17]
Ra25 750/F 4 DMI2RBIAS *AMBd | yDSA_DATA#3 DDPB 2P [-AU4 TR ca12 ] [o1u/iov 4 NT_HDMITXOP [17]
AN”—/\/\/\—BHZL DMI2RBIAS FDI_LSYNCO [FAVA4—— ™S Fp| LSYNCO [4] DDPB_3N L NTHEMICLKP & Core ] [6:10r0v 4 NT_HDMICLK- [17]
[16] INT_TXLOUTO LVDSA_DATAO DDPB_3p [FAVA — =E2 == INT_HDMICLK+ [17]
FDI_LSYNCL [FBBI0—— ™S Fpi ISYNCL [4] Ea :m_%ll:gg% LVDSA_DATAL
- LVDSA_DATA2
>AJAT | yDSA_DATA3 ] DDPC_CTRLCLK 4—B46-x —
DSWVREN Q  DDPC_CTRLDATA |-P42x
DSWVRMEN |-A18—DSWVREN 8
>AEL0 L) \ s cLk# 5
>8E39 b1 ypse CLk ] DDPC_AUXN [FAB4Z¢ —
X -
SUS PWR ACK SUSACK# e DPWROK [-E22—ICH RSMRST# c DDPC_AUXP 4243 | op pu
= [ ATag  DDPC HPD PU__
o >AHASd | \psp pATA#O - DDPC_HPD 5
YAHATH | \psg DATA#L .
[4] XDP_DBRST: XDP DERST SYS_RESET# OE) WAKE# PBE—————< " PCIE_WAKE# [18,19] >AE49d |\ psp pATA#2 © DDPC_ON [FAY4%
e o > T RplacecosefoPCH ) LVDSB_DATA#S ) BDPC 1 [Ae g
0 =
—= e R P12 ] svs PWROK gSV CLKRUN# / GPI1032 PN3————————<>SCLKRUN# [26] ‘ R292 1SO0F 4 INT CRT BLU | YAH43 1| \psp DATAD Ia) DDPC_1p [FAY43¢
>8H49 1 |\ psp pATAL DDPC 2N [-BA4ZL
© | R291 I50/F 4___INT CRT GRE_ | AE47 - [CBadg
PWROK EC +3V355 R290 I50/F 4 __INT CRT RED_ | LVDSB_DATA2 o] bopc_2p
[26] PWROK_EC PWROK =50 sus_STAT#/GPI061 PGB————— ~>SUS_STAT# [26] | >AE43 1 |\ DSB_DATA3 = DDPC_3N [-BEAZ
= | ! 1 k=l pDPC_3p [-BBA% —
APWROK +3§_55 SUSCLK / GPI062 [N 4————[™">PCH_SUSCLK [26] INT CRT BLU a
[e) [16] INT_CRT_BLU NT CRT GRE CRT_BLUE DDPD_CTRLCLK 4435
oM DRAM PWRGD s [16] INT_CRT_GRE: NTCRTRED CRT_GREEN DDPD_CTRLDATA |36
[4] PM_DRAM_PWRGD<___}——="R 000 B3| ppaMPWROK - sLp_ss#/GpPlo63 PRI0————@ TP25 [16] INT_CRT_RED CRT_RED
Q = DDPD_AUXN [-AT45¢
[26] ICH_RSMRST# KL By Rs e RSMRST# D SLp_say pHA———[>susck 2] [16] INT_CRT_DDCCLK T Leely cRT DDC_CLK K DDPD_AUXP [FAT&3C o by
U>)~. [16] INT_CRT_DDCDAT CRT_DDC_DATA O DDPD_HPD [-BHAL 2270 700 —L
__SUS PWR ACK 16 |
SUS PWR ACK SUSWARN#/SUSPWRDNACK/GPI030 T3 V_sBP say pEA————[>suse#  [26] Ro7 334 INT CRT HSYNC R pDPD_oN [-BB43¢
[16] INT_CRT_HSYNC RS0 a4 INTCRTVaYNC R CRT_HSYNC DDPD_0P [-BB45¢
[16] INT_CRT_VSYNC CRT_VSYNC DDPD_IN
[26] DNBSWON# [ >————— 20 pyRBTN# Slp A PGl — @ TP26 DDPD_1P [FBE44
DDPD_2N [FBE42¢
DAC_IREF pDPD_2p [FBE4Z
__AC PRESENT ____ Hp0 | hele o - -
Al REeLl ACPRESENT/ GPIo31 DSW SLP_SUS# P20 CRT_IRTN DDPD_3N [Bd42¢
DDPD_3P
—EM BATLOWE ____ E10f gt ows / gpio72 +3V_SB PMSYNCH [FAP14———<>PM_SYNC [4] CougarPoint_R1PO 3y
"
PM RI# a0 mis +3V_S5  gip Lanit/ cpioze pKI4 SLP_LAN# DDPC HPD PU___R18 10K 4
DDPD _HPD PU R37 10K 4
CougarPoint_R1P0
Follow PDG eDP disable guide
PCH Pull-high/low(CLG) System PWR_OK(CLG) s +3v_RTC
— +
+3V_S5 o
+av +3V_S5 )
o R336
330K_4
PM_RI# R368 10K 4 c116
c124 *2.20/6.3V_4
PM_BATLOW# R347_, A A8:2K 4 *0.1U/10V_4 DSWVREN
PCIE_WAKE# R381 10K 4 o = vz Y :
uL R334 n Die nable
ICH_RSMRST# R327 SLP_LAN# R83 *10K 4 2 IMVP_PWRGD_R 4 / <_]IMvP_PWRGD [4,29] +330K_4
SYS PWROK 1 ] Tgh = Enable (Detaun,
SYS PWROK R91 SUS PWR_ACK R343 10K 4 4,26] SYS_PWROK 1 PWROK _EC GFX_PWRGD [29] 9
*TC7SHO8 ] Low = Disable
AC_PRESENT R75 10K 4 TC7SHO8 ] =
° R89
100K_4
PM_DRAM_PWRGD R342 200/F 4 Quanta Computer Inc.
1 ——
= = == PRQIECT :ZRL
ize Document Number ev
IMVP PWRGD R/ R422 04 IMVR_PWRGD Cougar Point 1/6 1A
heet 8 of 34
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RTC Circuitry(RTC)

PCH2(CLO)

Cougar Poi nt (HDA, JTAG SATA)
SERIR R108 8.2K 4
20nils C402_| |18P/50V_4 PCH_ODD EN____R105 10K 4
+3V_RTC U16A
+3VPC R349, 20K _4 RTC RST# ;237GBKHZ ?03344 RTC X1
e 1 ' ) e O Fwi/ iAot for oo
n C403 | |18P/50V_4 RTC_X2 €20 | prexo & Fwie/iabz AD2 [19.26]
20MIL BATSaC %?ésv 4 = RTC RST# D20 - FWH3/LAD3 AD3 119.26]
30nils I K‘SHORD"AW J— RTCRST# FWH4/LFRAMEH# P36 — SIFRAME# [19,26]
L 1 =RIC RS Gd SRTCRST# U PCH_DRQ#0 TP15
= = LDRQO#
R350, 20K 4 SRTC RSTH +3V_RTCO R77 A A ALM_4 SM_INTRUDER# K22. INTRUDER# E +3V LDRQ1#/ GPIO23 PCH_DRO#1 P17
_L » | PCHINVRMEN €17 | |\ rvrmEN ‘ SERIRQ [VB—SERRQ  —SsrRIRQ  [26)
R385 ca37 c436 |
1K_4 1U/6.3V_4 1U/6.3V_4 M3
N | SATAORXN SATA_RXNO [20]
20MIL I I 'SHORT_ PAD1 | ACZBITCLKR N34 by pork ‘(.') SATAORXP Ag‘/l SATA_RXPO [20] SATA HDD
L o = = = | ACZ_SYNC CODEC L1 ©  SATAOTXN I"\ps SATATXPS o]
— RTC_CONN | HDA_SYNC ff SATAOTXP - [20]
| [21] SPKR SPKR SPKR % SATALRXN [-All0 SATA_RXN1 [20]
SATA_RXP1 [20] oD
| . ACZ RST# R K34 HDA RST# 2?;2%?;:5 P11 SATA_TXN1 [20] SATA
= Add MOSFET to separate CODEC SYNC signal - SATALTXP [-AR1O. SATA_TXP1 [20]
[21] ACZ_SDINO[ > E34 1 1ipA_spINO SATA2RXN [FARLx
SATA2RXP [-ADSX
P19 @ G341 pa spint SATA2TXN [-AHSX
SATA2TXP [-AH4
%C341 pA SDIN2 <D( R
HDA Bus(CLG) 434 HDA_SDING I SATAIRIP [R5
< AN ACZ_SDOUT R SATAITXP [FAELX
LRL DRI R A36pA spo <
[21] ACZ_BITCLK. R69 33 4 ACZ BITCLK R - [ SATAARXN Y7
[21] ACZ_SYNC R66 334 ACZSYNCR P70 @—ECHCGPIOSS €364 1ipa_pocK_EN#/ GPIO33 *Q% 2;:;23?;:: -AD3
[21] ACZRST#<  }—RES A A n384 ACZRSTER seda2d s pock rsT#/ apions [F3V_S5 SATA4TXP [FARLX .
[21] ACZ_SDOUT RS9 334  ACZ SDOUT R 1 Ao jsl:::wm
SATASTXN [AB3 — @ P84
PCH JTAG TCK 12 { jrac_ToK SATASTXP |-ABlL — @ P88
PCH JTAG Debug (CLG) - ECHITAC TMS W7 yrag Tms 2 SATAICOMPO
+1.
A PCH_JTAG TDI K5 | 1 101 = SATAICOMPI SATA COMP__R87 374IF 4 OHLOSV_VTT
+3V_S5 R365 51 4 PCH _JTAG _TDO H1 JTAG_TDO = ‘
SATA3RCOMPO
SATA3COMPI SATA3 COMP_R88 A49.9/F 4
P89
?1103/%:_4 2Rllg/zp_4 PCH_SPI_CLK I3 SPICLK SATA3RBIAS AH1 SATA3 RBIAS R353 750/F_4 “‘
PCH_SPI_CS0# .
PCH_JTAG TMS ——=——==———X14d sp)_Cso#
PCH _JTAG TDI 3VPCU R371 *10K_4 PCH _SPI _CS1# T1, —_
PCH JTAG TCK - © VN SPLCS1# % SaTALEDH DE2 R357 \ a LOK oV
_PCHSPISI va| SPI_MOSI +8V' sataocp/ Gpioz1 |44 PCH ODD EN
?ff: ?301,‘7,‘:74 'fgol,‘:::, —PCHSPISO w3 fspi miso +FV SATAIGP / GPIO19 [-PL—BBS BITO___
CougarPont_RPO
= = PCH Strap Table
PCH Dual SPI (CLG) MX25L3205DM2 - 12G. - AKE39FP0Z00 Pin Name Strap description Sampled | Configuration
WR5X32VSSI G AKE39ZPONOO X 0 = Default (weak pull-down 20K) R126 K 4 SPKR
SPKR No reboot mode setting PWROK 1 = Setting to No-Reboot mode +VO—RR AAATEE TR
i 0 = "top-block swap" mode Ria K 4
GNT3#/ GPIO55 Top-Block Swap Override PWROK 1 = Default (weak pull-up 20K) \\”—/\/\/\——GPC\_GNTsw [10]
+3V
us o
zg: gg} gfg“ é ce#  vpp |- INTVRMEN Integrated 1.05V VRM enable ALWAYS Should be always pull-up +3V_RTCO—R33L 330K 4 PCH_INVRMEN
PCH_SPI_SI 5| SCK
PCH_SPI_SO é‘O HOLD# 7 _R144 33K 4 . . +3V( R33 X1K 4
1 r e 1 GNT1#/GPIO51 | Boot BIOS Selection 1 [bit-1] PWROK p— p— oot Location m
€120 C143 . Default weak pull-up on GNTO/1#
22PI50V_4 SPIFlash 0-LUr0v_4 1 1 SPI ¥ ‘\H Ra2 — <_PBBS_BITL [10] [Need external pull-down for LPC BIOS]
= = GPIO19 Boot BIOS Selection 0 [bit-0] PWROK 0 0 LPC R358 K 4 BBS BITO
+3v = overd
. . = Override .
HDA_SDO Flash Descriptor Security RSMRST 1 = Default (weak pull-up 20K) o e wn?v ggg o“f: 4 ACZ_SDOUT R
o 0= Setto Vss Iz o5 oK 4
DF_TVS DMI/FDI Termination voltage PWROK 1 = Set to Ve (weak pull-down 20K) DF,Tvs (11
< |H_SNB_IVB# [4]
. 0 = Disable R109 K 4
GPIO28 On-die PLL Voltage Regulator RSMRST# 1 = Enable (Default) ‘\W—/\/\/\——GPLL,ODVR,EN 1y
0 = Support by 1.8V (weak pull-down
HDA_SYNC On-Die PLL VR Voltage Select  [RSMRST 1= Suggon b§ 15v ( P ) +3V_S50 R64 K4 ACZ SYNC CODEC
X Should be pull-down
GPIO8 Integrated Clock Chip Enable RSMRST# (weak pull-up 20K)
L K . 0 = Default (weak pull-down 20K) Quanta Compl‘”er Inc.
SPI_MOSI iTPM function Disable APWROK 1 = Enable =
~== PRQIECT :ZRL
Document Number - v
NV_ALE Intel Anti-Theft HDD protection PWROK 0 = Disable (Internal pull-down 20kohm) Cougar Point 2/6 1A
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Cougar Poi nt-M (PCl - E, SMBUS, CLK)
: u16B
Cougar Poi nt-M (PCl, USB, NVRAM
[18] PCIE_RX1- BG34 | pegyy
16E. 18] PCIE_RX1+ ST IO T PERPL +3V_S5  supaLerT#/ GPIOLL SMBALERTE
RsvoL PATX LAN 18] pCiE_TX1- 0,101V 4 PCIE TXP1 C vz | PETNL H1a _ SMB PCH CLK
RSVD2 DAL&XDAW—X [18] PCIE_TX1+ { PETPL sMBCLK
L RSVD3
| ca  swB PCHDAT
3 -BE34 { peRpy
% P4 RsvDs [FALL B8321 peTnz (%)
™S5 RSVDG [BCAX AY32 1 pETP)
6 %3%55 SMLOALERT# / GPIOGO Lt ie Chlil ) RAMRST_CNTRL_PCH  [5]
SAH3T | 1p7 RsvD7 [HAU25 JBG36 | pepng s SME MEO CLK
AT4 lca swBMEOCLK
™8 RSVD8 PERP3 SMLOCLK:
e e ] o broafia ) For LAN
%G8 { 1p1o RSVD10 [-ATLX >8U34 ] peTpg SMLODATA [G12SMB MEODAT
> M3 7y RSVDI1 [-AXEx
»Hap1p RSVD12 [-ATAX iﬁ& PERNA
AH1Z | 1p13 RSVD13 [FAEX PERPA . -
XAt 1p RSvDL4 [FAVLY Al e +3VISE  smLiALERT# | PCHHOT#/ GPIOTA SMUIALERTS R RS2 04 MLIALERT [11,25]
XAME 1py5 RSVD15 [-BBLX PETP4
| F1a SMB ME1CLK
X3 1p1g RSVD16 [-BA3X N +3V_S5  smuicik/crioss: bl o For EC
x K241 1p17 RSVD17 [-BASX SBG3T pepNs
| 16 SMB MEL DAT
ﬁi P18 RSVD18 (BB ﬁﬁé PERP5 w +3V_S5  swLibaTa/GPIOTS Al el
P19 RSVD19 [-BBI PETNS =
>4845 1 1p50 2 RSVD20 [-BEBX >BB36 | peTPs 8
RSVD21 [-BD4x
2 RSVD22 [-BEBS [19] PCIE_RX6- BI3B | pepns
[19] PCIE_RX6+ BG38 | peppg
B2l py; RsvDz3 [AMa_ NVALE g TP28 WLAN [19] PCIE_TX6- . PETNG cLoki¢Ml— [T cLClKL [19]
ﬁfi P22 RSVD24 [FAVAG¢ [19] PCIE_TX6+ - PETPG .
P23 >
BG46 { 7p2g RsvD2s PATEX BG40 | pepyy S < CLOATAL M <> cL DATAL [19]
PERP7 £
RSVD26 PAYE ﬁﬁi PETNT s 4
RSVD27 PBAZX SBB40 | perp7 g CLRsTI# PRI — 5 cLRsT# [19]
P25
ﬁ P26 RSVD284-AT18¢ ﬁ PERNS O
P27 RSVD29¢-BELX PERPS
P28 gﬁi PETN
g& P29 PETPS
JBEa2 | 1pay +3V_S5  peg a cLkRro#/ GRioa pMIO_PCIE CLKREQ PEG! g TP32
ﬁgﬁ P32 UsBPON [-C245¢ — * X405 ¢ KoUT_PCIEON
P33 USBPOP [-A24x >384 G KOUT PCIEOP %) CLK POIE VAN P14
S| P3¢ usePIN usePl 24 e s POIE CLiREQD: 2 +3\055 RSN} ek o —
;gﬁ P35 USBP1P USBPL+ [24] PCIECLKRQO# / GPIOT3 S CLKOUT_PEG_A_P
P36 USBP2N
AU26 | 1p37 Usep2p (@]
;ﬁﬁ P38 USBP3N USBP3- [24] s ;ﬁﬁ CLKOUT_PCIEIN ] CLKOUT_DMI_N b&m_cpu_acw« 4]
P39 USBP3P usep3+ [24]  EXT USBL CLKOUT PCIE1P ] CLKOUT DMI_P LK_CPU_BCLKP [4]
AW 1pag USBPaN USBP4- [24] EHCI1 POIE CLKREOLA
USBP4P usspa+ [24]  BlueTooth —PCIE CLKREQIY  Mid peiecikrqus/cpiois +3V
USBPSN USBPs- [24] CLKOUT_DP_N LK_DPLL_SSCLKN  [4]
USBPsP Useps+ [24]  *BlueTooth LK POIE WLANN CLKOUT_DP_P LK DPLL_SSCLKP [4]
UsBPeN n9) CLUCEWLAN”W CLKOUT_PCIE2N -
PCI_PIRQA# j— b‘gs:ﬁz - WLAN (19] CLK_PCIE_WLANP LKOUT_PCIE2P CLKIN DML CLK_BUF PCIE_3GPLLN
PO RR K38 piRgey = UsBP7P — [19] CLKREQ_WLAN# > - 104 peiectkrQzt /GRiozo 3V CLKIN_DMI_p4-BE18. CLK BUF PCIE SGPLLP.
e PiRae—H38d piRQcH ] USBPSN usepe: el
e & USaean USRS B our piesn L oo { BICUCBUE BoL
# i _GND1|
L P reoucnoso 13v | 2 B exruses s our oem A o o o
REQ2# / GPIO52 USBP1ON USBP10- [19) L
_GPIoss  Fand —PCIE CLKREQ3#  asg
RO ReQa#/GPioss +3V | D UseP10p UsBp10+ [19]  Mini Card (WLAN) 2L Gl PCiECLKRQa# / GPio2s  +3V_S5 LK BUE DREFCLKN
| Go4 CLK BUE DREFCLKN
USBPLIN CLKIN_DOT_96N
I DOT_
B eesBm< o DIq o/ cpiost T3V usepiip K32 EHCI2 CLKIN-DOT-9gp { E24CLK BUF DREFCLKP
P10 @———E42d GNT2¢/ GPIOSS BV USBP12N mg USBP12- [23] d read %435 | KOUT_PCIEAN
B PoleNtakC }—— — F46d Gras ) opioss USBP12P usep12+ [23)  Card reader *Y455 CLKOUT PCIEP CLK_BUF DREFSSCLKN
Ca2 o | Ak CLK BUF DREFSSCLKN.
USBP13N CLKIN_SATA N
PCIE CLKREQA# 124 . +3V_S5 |_SATAN I kg CLK BUF DREFSSCLKP
MPC PWR CTRLE , 13V UsBP13p [A32x PCIECLKRQ4# / GPIO26 — CLKIN_SATA_P
P16 dGPU_PWM_SELECT# g;sga’/g;‘gg +3V
:ﬁ% . " seas | | ka5 CLKPCH 1aM
e g PIRQG# / GPIO4 1§¥ UsBRBIASy pCai—USB BIAS o R312 22618 4 M‘ CLKOUT_PCIESN REFCLK14IN Uk op o
_EXTTS SNI DRVI PCH nas]
PIRQH# | GPIOS >A46 € KOUT_PCIESP
PCIE_CLKREQS# N +3V S5 a5 CLK PCIFB
P29 ol pES e USBRBIAS —PCIE CLKREQS! 114q) peIECLKRQSH / GPIOM4 - CLKIN_PCILOOPBACK
—FPCLPLIRSTE  CBQl py 1RsT# 3V 35 ocos/cpiose AL USBOC! 7, ysp ocor [24] (18] CLK_PCIE_LANN CLK PCIE LANN CLKOUT PEG_B_N XTAL25_|N4-VAZ XTALZS IN
[F3V85  ocivicriow E— LAN RS o — e — Y 4 xTaLz5.ouT {48 XTALZS OUT
0OC2#/ Gpioa1 PBIT—238-0E2f —— "
*H42b ¢\ kouT_Peio 1382 oca#/Gpios PE YRR —— [18] PCIE_CLKREQ_LAN#[ > PCIE CLKREQ LAN# ___E6d] peg g cykros / GPioss +3V_SB
>H434 ¢ kouT PCiL e e Y e e —
CLK Pel F6 R28 P CLKOUT_PCI2 H3V 22 ocs#/GPios T USB_OC1 5# [24) XCLK_RCOMPp [-Y4ZXCLK RCOMP R268 N0IE 441 05v_vTT
19] CLK_LPC_DEBUG CLKOUT PCI3 3V oce#/cpiolo PRI YSBOC X404 ¢ koUT_PCIEBN
R39 224 CLK PCIEC R A 3v-38 USB_OCT# A
26] CLK_PCI_EC CLKOUT_PCla - 0C7#/GPIO14 PELA—FESEE—— *M42- CLKOUT PCIEP
ougarPoint_RIPO —PCIE CLKREQS! T3 peiecLkras# /cpioss  +3V_S5
38 ¢ KOUT_PCIE7N Y cLiouTFLEX0/ GPIOBa {K4 < SKu_IDL [11]
>AALS C KOUT_PCIETP CLK FLEXL 5
PCIE CLKREQTH H cikoutriex soposs{ B S EEL o
——POECHREQE kg peiecukror sepioss F3V_SS | CLK FLEX? 11
CLKOUTFLEX2 | GPIOgs {HAL—E 22— @
TP22 CLKOUT_ITPXDP_N x an
P24 :ﬁ& CLKOUT_ITPXDP_P ﬁ/ CLKOUTFLEX3 / GPIOST > EXT48MHZ [23]
‘ougarPo_RIPO
CLK_REQ/Strap Pin(CLG SMBus/Pull-up(CLG
PLTRST#(CLG) PCI/USBOCH Pull-up(CLG) _REQ/Strap Pin(CLG) p(CLG) SMBuUs(PCH)
+3v
c o
+3V_S5 C )
R337 C
— usB_ocrs C
UsB oca# 9 USB_OCO# C
o 3 USB_OC6# C
use_oco# USB_OCL 5# C
USB OC3# 8
G 10kx8 201 CLK_SCLK [14,15,19]
R37S 10K 4 PCIE CLKREQL
R125 10K'4__CLKREQ WLANA 2N7002D
ci21 +3V_S5
0.1Urov_4
= +3v
RA9
PLTRST# 10 1 DGPU_HOLD_RST#
PLTRSTH  [4.18.19.23.26] MPC_PWR_CTRL# a EXTTS SNI DRVI PCH
ol 3 GGPU_EDIDSEL:
U3 GPIOS4 4 DGPU _SELECT#
TCTSHOBFU 9 R134 dGPU_PWM SELECTZ | ¢ CLK_BUF_BOLKN R316 261
100K_4 BOLKP CLK_SDATA [14,15,19]
10Kx8 Qa4
3N7002D
i CIE SGPLLN  R329
CIE 3GPLLP __R333
WPC Swi tCh Contro ci REFCLKN R72 +3v_S5
UF DREFCLKP R70
Tow = MPC ON REFSSCLKN __R103 R3a4 1K 4 DRAMRST CNTRL PCH
MPC_PWR_CTRL#| High = MPC OFF (Default) DREFSSCLKP —R104
c R4z R6 10K 4 SMBALERT#
R14T 2.3K 4 SME PCH CIK Quanta Computer Inc.
MPC PWR CTRL#  RS4 K4 R140 2.2K"4SMB_PCH DAT. —
R367 2.2K 4 SMB_MEO CLK — .
Res 22K 4 SVE VEQ DAT ~= PRQJECT : ZRL
RB1 10K 2 SMLIALERTZ R mber o
CLOCK TERMINATION for FCIM Cougar Point 3/6 1A
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Cougar Point (GPlI O VSS _NCTF, RSVD)
U16F
5 GRIO 120 gvBUSY#/ GPIo0 T3V +3V 7acH4/GPIoss [FC4A0 dGPU PWR CTRL#
[26] EC_EXT_SMif__>——EC EXT SMiZ 242 | tach1/gpior T3V +3V TacHs/GPIOGY R2% LEKES ),
BOARD_ID1 H36 | tach2/cpios +3V +3V  1achs/ Gpio70 |-C4L R302 L5KIF 4 o3V
[26] EC_EXT_sciy__>—EC EXT SCIF E38 | tacHs/cpior T3V *+3V' 1ach7/GPIOTL Ra02 LKE 4
R €10 { gpiog +3V_S5
SMIB# C4 || AN_PHY_PWR_CTRL/GPIO12 [F3V_S5
PCH_GPIO15 62 | gpio1s +3V_S5 A20GATE | BA___EC A20GATE < EC_AZ0GATE [26]
AU16 R10: *0 4
check VR_ON GPIO SKU_IDO u2 +3V PECI 024 <] EC.PECI [4.20]
SATA4GP / GPIO16 £C RCIN%
o RCIN# BB < EC_RCIN# [26]
e UGPU PVROK D40 racHo/gpio17 T3V = ‘ Q PrROCPWRGD [FAYU o —FZ > H_PWRGOOD [4]
n
BIOS REC 15 | scLock s apioze +3V O S TR bAY10 PCH THRMTRIPH RI0L A A390 4~ py_THRMTRIPH [4]
CR_WAKER# E8 | Gpio24 / Mem LEDTSV_S5 5 INIT3_3v# T4
GPrio27 E16 | gpioz7 DSW % DF_Tvs |FAYL < DF_TVS [9]
[9] PLL_ODVR_EN< PLL ODVR EN P8 | cpioggs  t3V_S5 .
Need Check TP Pol Kid stp_pci#/cpiosa T3V TS vsst
P27 dGPU_VRON N Ts_vssz [FAKIL
® K4d Gpioss T3V
TP30 DMI_OVRVLTG TS_vsss [FAHIO
[ V8 | saTA26P / GPioss T3V K10
FDI_OVRVLTG M5 +3V TS_vss4
SATA3GP / GPIO37 =
- N2 | 51 0D/ GPiozs T3V ‘ NC_1 B3I — )
GPIO68 GPIO64)(GPIO16)|  Signal
R M3 spaTaouTo/GPIO39 T3V ( ) ) )| s Nenu
TEST SET LP V13 { spaTaouTL/ GPIOas T3V ‘ VSS_NCTF_15 [FBG2x A Oty 1 o o o | Higden | UMA boot
[10.25] SMLIALERT# R354 !short 4 CRIT TEMP REP# vg | o, hcon oo +3V VSS NCTF 16 |-BG48
BOARD D2 D6 | gpios7 +3V_S5 ‘ vss NeTE 17 |-BHa Discrete iyl 0 or 1 0 1 GPU | Hidden | GPU boot
BHAZ Swi t chabl e
VSS_NCTF_18 (Mix) 0 1 0 UMA+GPU| DI'S/SG | UMA boot
»—A4 yss NCTF 1 VSS_NCTF_19 B4 IR
0 1 1 MV SG | UMA boot
A4 \sS NCTF_2 VSS_NCTF_20 [-Blddx (Muxl ess) " 00
»<A451 vss NCTF 3 L vss_NCTF_21 [-B143¢ 0= GPU power is control by PCH GPIO (Discrete, SG or Optimize)
1= GPU power is control by H/W (pure Discrete SKU!
SV_SET_UP A48 1 yss NCTF_4 B VSS_NCTF_22 |-B46¢ GPIO Pull-up/Pull-down(CLG) P VHIW (P )
High = Strong (Default) %—A51yss NCTF_5 zZ VSS_NCTF_23 [FBlE-x +av
AG B +3V_S5
. VSS_NCTF_6 VSS_NCTF_24 o] R297 10K 4 dGPU PWR CTRL#
+ CR WAKER# R348 10K/F 4 R305 F100K 41
LR WAKERE R348 \AANKE 4 ¢
%—B21yss NCTF 7 VSS_NCTF_25 [FG2—< ST A36e ok 1
TEST SET UP  R124 10K 4 PLL ODVR EN __RI27 *10K_4 =
R107 04 <B47{ vss_NCTF_8 VSS_NCTF 26 | -G48
- SGPI O %BRI{ yss NCTF_9 vss_NCTF_27 [HRA—< Y &
_ (o] R15 *10K_4
>BD43 vss NCTF_10 Vss_NCTF_28 249 EC_EXT SMi# R299 A A AIOK 4 | R22 10K 4 KU_IDL  [10]
<BEL{ vss_NCTF 11 VSS_NCTF_29 [HEL—x EG Bl sUle R34 10K 4 £
+3V_S5 STP PCI# R363 10K 4 )
>BE49 1 /55 NCTF 12 VSS_NCTF_30 [FE42x 2 CAIOCRTE Rot ok 1V
PCH_GPIO15 R379 1K _4 EC_RCIN# R93 10K 4
»BEL vss_NCTF_13 vss_NCTF_s1 [El— CRIT_TEMP_REP#_R355 10K 4 R370 . A *10K 4 SKU_IDO
VE BE4g E49 R356 10K 4
el ME Crypio 1Tansport Layer G TEST VSS_NCTF_14 VSS_NCTF_32 dGPU_PWROK ___R36 *10K_4 VN —
Security (TLS) cipher suite —_—
y ( ) cip CougarPoint_R1P0 —
Low = Disable (Default) R353?7? GPIO27 R80 *10K 4 +3V
GPl 27: Q
I ) ) ) .
High = Enable Un-nmul tipl exed. Can be configured as wake input to allowjwakes from Deep Sl eep. L R361 10K 4 BOARD IDO__R376 10K 4
If not used then use 8.2-k@ to 10-k@ pull-down to G\D = R300 0K 4 BOARD ID1__R30L 10K 4
: - {"RrR115 10K 4 _BOARD ID2 _R133 10K 4
+3V +3V +3V —l—
FDI_OVRVLTG R129 *10K/F_4 DMI_OVRVLTG _R94 *200K/F_4 BIOS REC
Quanta Computer Inc.
) — ——
. Low = Tx, Rx terminated to . i = PRQJECT :ZRL
FDI TERMINATION LOW - Tx, Rx terminated DMI TERMINATION same voltage (DC Coupling Mode) High = Disable (Default) _ ~— .
VOLTAGE OVERRIDE | to same voltage VOLTAGE OVERRIDE | (DEFAULT) BIOS RECOVERY _ Size | Document Number . e
Low = Sliable Cougar Point 4/6
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PCH5( CLO)

Cougar Poi nt-M ( POAER)
COUGAR POl NT ( POVER)

+VCCA_DAC_1_2 3V 16 PONER
VcCADAC =1mA(8ni | s) 2 j’ VCCACLK VCCSUS3_3 = 119mA(15mi |'s)
st we  PONER oo -
T . S SR S meme Tt
VECOORE =1.3 A(60ni s +3v_sso——RUE—Shot ACCPDEW T8 veeosws 3
3 E +3v_s5
_L _L _L _L a2 ccconen - VCCADAC Too;u/zsv T Savnov.a Tmu/s oV 5] sauieav 3] 22063V 8 _L veciops1) A N
ICCCORE] .
02t veccoRell ¢ sson +VCCALVDS w3V Igﬂfmmu P21 el vechon DCPSUSBYP veciofzz) Rad ‘SHORTO603
Tw/s av. 4T1U153V 4T1u/53v g 47wsav 6 ak21 | VESEORE x | © SSADAC " VecALVDS=1mA( 8ni | s) T ? vCeio[s3)
3 R19 - Short 4 = 43V SUS CLKF33 Tag cass
1 ] Voccorels O = veea afs) T oitnos
= G 6] T23  g+3V VCCPUSB
ICCCORE VCCsUs3 37) —
(‘E : /ICCCORE9) () ‘ VCCALVDS P81 @ BH2 ycoapLiomiz =
/CCCORE ¢ \ veesusa 3] .
27 VCCCORE(11 L>) vssaLvps [HAKIZ—) VCC_TX_LVDS Y +1.05V_VTT o—RE0 SHORTOB08 1o 11 ot veciofi4) o Veesuss 519 _I_ RIZE AN
(CCCORE(L — DS )
o | VOSORElL a S VecTX LVDS=60mA(10mi | 5) T 127 ~~~AOIWH 8 T +vecsust @ . ca16
AL281 VCCCORE[14 g VCCTX_LvDs(1] [-AM: _I_ _I_ _I_ = _L—ALLL DCPSUS[3] o] VCesus3 3(10] G100V 4
(CCCORE( -~
Aa . P24 +3V VCCAUBG
ara | ECooRER® - VECTX_LVDS2] ca7 c3s cars VOOME(+1. 05V) = 22A(2?ni | s) cn veesusa 3] =
LosvviT veeTx Lvosis) |-4R3s 0.01U/25V_4 | 0.01U/25V_4 | 10U/6.3v_8 10/6.3v_4 8818 | yochswiy) s J—— wa SHORTORGS ooy e
veer oy |4€ M—-] 4105V VT +1.05V_VCCEPW o1 | vecrury 134] VT CCSREFSUS=1mA
R76 *SHORTOB031.05V PCH_VCCDPLL EXP w19 | yeciopes) o VecASW =1, 01 A(60ni | s)
Ra1 0.002/F 1206 4| vecaswia) VsREF sus | M26 5V PCH VCCEREFSUS RS8 10F 4 oy ss
+3V_vCe_G1o v -
+LOSV_VTT TPe2 @B ycoapLLexp " - o0 s oo 2826 | \conswia) S veen ussus D3 RBS00V-40 5y g5
T Veel O =2. 925 A(140ni | 's) " o vees 36 10/63V_4 | 1Ul6.3v_4 | 1U/63v_4 2821 | \ccnsurs) v vecrass Gat0v_s
veeiof1s] = VOCDM = 42mA( 10mi | s) AA2a 0 VeCsUs3_3l) =
N 9] cag VECASWIS] > Sus V4
Veeio[e] +1.1V_VCC_DMI +1.05V_VTT r -
c78 cag cot 0.1U710v_4 /_ Ve a a1 =1 VSREF= 1mA
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834 pm3 Q. DbQaz 5L D4 1y, O =
136 — Q 159 B _DOA4 20 N
| DM4 < Do - — vsse O ~—
153 AN 146 B D — 25
15231 pvis o Do VSS9
| 148 S 6— 26|
1104 ome O 0 e 504 204 vss10 vTTL 208 —9——0 +0.75V_DDR_VTT
[5] M_B_DQSP[7:0]Oﬁ oM7) DQ46 a0 DO o vssit VTT2
DQSPO 12 D47 4™ 63 DQA4 a7 | VSs12 205
SRS 124 boso DQ48 Doz VSS13 GNp (208
[ 165 ) ST
SRS 294 Dost DQ4o [-168 Do5 3814 vssia GND
SRS 474 pos2 DQso |25 bees VSS15
B DOSP4 137 | D33 D5 N iaa DQ52
B_DQSP5 154 DQ DQ 166 B_DQ53 = DDR3-DIMML_H=8_RVS_MLX =
B_DQSP6 171 DQgg DQgi 174 B _DQ5L
B DQSP7 183 | P9 Q54 1176 B_DQ50
5 DQS 214 DQS#l DQ57 183 DQs7
DQS 45§ DQS#Z DQ58 191 DQE2
DS a2 DQS#3 DQ59 193 D(g03
DS 13553 DQS#4 DQGO 180 D50
Do 152 DQS#S DQ(il 182 D56
B Dshs 163§ Dose oo fae2 D259
: B DQSN7 _ 1agq D9 Q62 [7as B DQS58
[5] M_B_DQSN([7:0] 1 DQS#7 DQ63
DDR3-DIMML_H=8_RVS_MLX
+18y sUs
Place these Caps near So-Dimm1.
——ciss c187 —Lc190 —L C167 c168 —L 186 —Lc170 —Lc171 —cho3 —Lcms —Lcw3 J—clxsg
ll7Ul6.3v. S—F7U/6 .3V_6 R.7U/6.3V G—F7UIG 3V G—F7U16 .3V_6 R.7U/6.3V sT'lou/s 3V S—Fu/lov A—FJ/10V_4—FU/10V_4—FJ/10V 4—14_7U16 3V e—la_ UI25V_8
v +0. 75v DDR_VTT SMDDR_VREF_DQO_M1 +SMDDR_VREF_DIMM
Quanta Computer Inc.
——=C160 c172 €179 c182 c177 c162
* — .
22U/6.3V_6 | 0.1u/10V_4 Fu/e 3v 4 Fu/e 3V_4 Fu/e 3v 4 Fu/e 3V._4 F7u/e 3V_6 1ou/e 3V_6 o 1u/10v 4 22U/6 3V_6 0.1U/10V_4 zzu/e 3V_6 PRQIJECT : ZRL
Bize Document Number
= = DDRIII SO-DIMM-1
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CRT

caa || ounov 4 g

Lid Switch (Hall sensor)

F2
45V D19 SSM22LLP’ CRTVDDS +3VPCU
C-test _reserve,stuff 0 ohm CN12
SMD1206P110TFT CRT-CONN
6
[ INT_CRT_RED > L10 | ~~v~v~_BLMISBA470SS1D/0.2A/40hm_6 L9 ~~~_ BLMISBA470SS1D/0.2A/470hm_§, CRT R1 1 OOO CRT 11 112
—CRT hd €312 ;. 0dunov 4
|Olwiova |
[8] INT_CRT_GRE |:> L8 ~~~~\_BLM15BA470SS1D/0.2A/4Tohm_6 L7 ~~~\_BLM15BA470SS1D/0.2A/470hm_6| CRT G1 OOO 1 DDCDAT 1
1] INT_CRT_BLU [ > T L6 ~~_BLM15BA470SS1D/0.2A/4Tohm_6 L5 ~~~_ BLMI5BA470SS1D[0.2A/470hm_6] CRT B1 OOO 13 CRTHSYNC hal
_CRT_{ ST L
4 14 CRTVSYNC LID591#
R78 R71 R67 C101 c83 J_CEK C104 C86 J_‘CEE lcﬁu [=:1) C98 10 OOO
L L L L L L $1500) s oocouc s eL
150/F_4 & 150/F_4 Q 150/F 4 10p/50v_4. 10W50V_4T109/50V_4 T’zzwsov_A '22p/50v_7r'22p150v_4 Tlop/SOV_A 10p/50v_4 | 10p/50V_4 PT3661-B8
D23
i 1 1 *VPORT_6
C-test reserve | =
43 C427 | |.1w1OV 4 CRTVDDS
€392 u1g C421 | |10p/50V_4 CRTVSYNC
CRTVDDS 1 16 _CRT VSYNC2 R33: 0 4 CRTVSYNC
0.10/10V_4_X7R VEC_SYNG SYNC OUT2 [1a_CRT HsYNC2 R328\ a0 4 CRTHSYNC C418 | |10p/50V_ 4 CRTHSYNC
= casgl 2207V 6 CRTBYP g | 5o5-0¢ C388_| |*10p/50v_4 _ DDCCLK 1
SYNC_IN2 INT_CRT_VSYNC [8] »
+3VO VCC_VIDEO ~ SYNC_IN1 Jjﬁ:é INT_CRT_HSYNC  [8] v 4 Cca12 10p/S0V_4 DDCDAT 1
_Lcua =
CRT_R1 3 INT_CRT_DDCCLK R319
0.1u/10V_4_X7R CRT GL VIDEO_1 DDC_INL [= INT_CRT_DDCDAT_R321
LRTB1 5] 51358*5 poe.nz INT_CRT_DDCDAT [8]
= ) P B34\ AT 4 CRTVODS — 753
GND DDC_OUT2 v
CM2009-02QR
LVDS LCD Power
+3V
VIN +3v
R257 'Y
22K 4 caz2 UL
cNe caz3 c319
cais cs 1U/6.3v_4 s Lgovee
SF; 0.1u/10V_4 [X7R I N out
Dl <
[8] INT_LVDS_EDIDDATA > a0 © 47u125V.8 | 1000p/50V_4 1000p/50v_4 N i GND c317 c8 C316 c318 c7
18] INT_LVDS_EDIDCLK [ >1v5s BRiGHT Resg~an05ARZ00hm 4 | 32 8] INT_LVDS_VDDEN
BL ON ® = = 8] INT_LVDS. ON/OFF GND T-muuv_TT q.zu/mv_aTo1ur1ov_q—x7mu/zsv_4 Tzzu/e.sv_s
iI— 36
[8] INT_TXLCLKOUT+ 35 ARTAZE0-4 l
(8] INT_TXLCLKOUT- 34
—— 33 R249
R o e ——
[8] INT_TXLOUTO- 31 G.
i— 30 100K_4
18] INT_TXLOUTI+ 29
[8] INT_TXLOUT1- 28
“}7 27 -
[8] INT_TXLOUT2+ 26 »
I e e — 26] ConTRAST R258 \ A 04, LVDS BRIGHT
1| 24
i 23 [8] INT_LVDS_BRIGHT R25Q 04
22
X+ 21
> 20
19 ;
fon F Backlight Control
17
> 16
+3Vv 15
o— %
13
UsB P — 5 +3VPCU
CCh USBPB* R ié
o Re
CCD +3V-current 0.2A ,3\,0_—)6 8 *100K_4
Lcovee [ >iipsoix  [26]
[10] USBP8+ .
VING RL . ,’SHORT0805 inveco 1 0] usepe- LID591#,EC intrnal PU
=
D1
BAS316
LVDS_CONN
RS
EC_FPBACK# [26]
Q2
DTC144EUA
[8] INT_LVDS_BLON
Quanta Computer Inc.
&
CRT/LVDS/CAMERA/LID n
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F1
SMD1206P110TFT

D5

+5V_HDMI

0.22u/6.3V_4
HDMI
|21
HDMI_MB_HP 190 o per SHELL2
18 +5V
HDMI_DDCDATA MB GND
16
HDMI_DDCCLK_MB 15 gg‘é gt‘;’*
NC
CE Remote
[8] INT_HDMICLK- > 12 f Cy
1L CK shield GND [-22—4
[8] INT_HDMICLK+ 10| S
(8] INT_HDMITXON 91 po- GND |-23—
21 Do shield
[8] INT_HDMITXOP Do+
[8] INT_HDMITXIN 64 p1-
51 b1 Shield
[8] INT_HDMITX1P 4 D1+
[8] INT_HDMITX2N 3 D2-
D2 Shield
(8] INT_HDMITX2P > : 1 Do+
sHELLL 20—
NIZ
R395 R396 R397 R398 R399 R400 RA01 R403
680/F_4 < 680/F_4< 680/F_4 < 680/F_a< 680/F_4 < 680/F_4< 680/F_4 < 680/F_4
+3v
R410 Q23
2N7002D
*100K_4
EMI HDMI-detect
———{ > HDMI_HPD_EC# [26]
INT_HDMITX2P.
+3v +5V +5V RI79,_ "100/F 4
o o INT_HDMITX2N
+3V
| D21 D22 INT_HDMITX1P.
RB501V-40 RBS501V-40 R174 _ _*100FF 4
TNT_HDMITXIN
4 R184
R163 R164 10K_4
22K 4 9 22K 4
Q13 R404 R405 INT_HDMITXOP.
BSN20 22K 4 22K 4 R169 . "100/F 4 INT_HDMI_HPD
TNT_FDMITXON INT_HDMI_HPD (8]
1 HDMI_DDCCLK MB R HDMI_DDCCLK_MB R185
[8] INT_HDMI_DDCCLK > fok 4
car4 INT_HDMIGLK+ HDMI_HPD_EC# o
RI72,_ *100/F 4 N7002D
8o 1 *0.1u/10V_4| M INT_HDMICLK-
° _HDMI_MB_HP
81 INT_HDMLDDCDATA [ > 1 HDMI_DDCDATA MB R HDMI_DDCDATA MB

Q14
BSN20

_| cars

*0.1u/10V_4

c193l
R158
0.1u/10V.
100K_4

Quanta Computer Inc.
PROJECT : ZRL
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<BOM note>
If center tap power come from internal switch regul
If center tap power come from internal LDO=>Stuff 5

ator=>Stuff 52SWR@ (Default)
2LDO@

AVDD

1nF reserved for EMI

CEN
|

76.1mA ; 30mi | <Layout note> ‘F . 128 ATuHIA % |
: 28~
+3V_S5 +3V_LAN Close to Pin2 Power  Sequence P33 DCR0.150hm !
ua VDD33 to PERSTn >= 100ms ! |
T R137 226 | [~ - oo ! ) ! cadg cad0 <Layout note> |
| | 40& I ws o 4 PU in CLK Gen. | Io,lu/lsng[wu/mvfs Close to Pinl |
X g fShotd4 oo cikreo Land (o] e — - — — B
: c127 L c138 : L CLKREQn [+ il [ SPCIE_CLKREQ_LAN# [10] L L J
10U/10 0.1U/16V_4
[ et Bt Bt | TeT VDD33 sMeLK [HE—x
L [4,10,19,23,26] PLTRST# M—L PERSTN SMDATA [H2—x
P90
[8.19] PCIE_WAKE# @—L WAKEn ARS158 TESTMODE [F20—i Ca4a_,, 33PISOV_4 XTLO_LAN
C136,,0.1U/16V 4 VDDCT REG k
[ — VDDCT_REG A Ne R YT LAN
VDDCT, — 8| vooer 32Pin QFN N PCIE RXN1 C CI57_4.1u0v 4 > PCE_RXE- [10] 25MJ: [
l i AYDDL 2| avopL_rec Tx_p |23 PCIE RXPL C C158 4,100V 4 PCIE_RXL+ [10]
0.1U/16V_4 I_ XTLO LAN g 24 AVDDL c450 33P/50V.
I 129 cia7 XTLO AVDDL
= 1U710v_4 I oivmev4  XTLIAN o, REFCLK N |25 T ekpoe 10 L s =
AVDDH,_20mi | = = 10 AVDDH_REG REFCLK_p [F28—————<"| CLK_PCIE_LANP [10] 0.1UM6v_4 L
12 -l-c134 a9 237KIF 4 RBIAS RBiAS AVODL lfr ot
1U/10v_4 ID.]UIISV_A TxoP 12 | rrxe0 xp 28 1 poie_Tx1+ [10] st X 1 8
= = XN 13 f ey RXN < PCIE_TX1- [10] 0.1unev_4 ijggg i - ‘é
L = 5
IXAP 14 fopyey DVDDL_REG [-32 = gOVDDL p—200i | VCANFETECT
TXIN 15 TRXNL LED[0] 31 LAN_ACTLED c1aa l c130
16 |32 LAN LINKLEDZ z . x
Leo2) Leoi) LAN_LINKLED# 1Un0v_4 I 0.1Ui16v_4
88588558 owon |3 | * =
2zz22=2==z2 G\D1 "
[CRCAURCRURURURURT]
AR8158-BL1IA-RL EEEREREER!
u20
TXIN 1 8
= TX1P T
TXON s
TX0P 5
UCLAMPZ512TTCT
<Layout note> I
Close to LAN Chip 1nF reserved for EMI
RN1  49.9/F_4P2R
TXOP 4 g 454, 10.1U/16V_4 TXOP__ C146,16.8PF/50V_4
TXON m.— TXON___C150! 16.8PF/50V_4 .
RN2 49,9 4P7R +3V_S5 ——2 \vDD33 ATHERCS AVDDLREGL 7 +1.1V regulator output (For all the analog 1.1V supply ~ pins)
TXIP 4 T C455,10.1U/16V 4 TXIP__ C153,,6.8PF/50V_4 24/27 _ |AVDDL AVDDH_REG| 10
XN —cied . — .
TXIN AN B 75 | SR TXIN _C155) F6.8PF/50v 4 +1.1V analog power +2.7V regulator output o _
AR8158  DVDDL REGL 30 +1 .1V regulator output (For all the digital 1.1V suppl y pins)
= = VDDCT_REGL 5 +1.8V regulator output (For VDDCT when LDO mode)
+1.7V analog power ———6& —VDDCT X L1 +1.7V Switching regulator (For VDDCT when switching mo  de)
u21
Active LED Pin:
Non-overclocking=>active high
TXIN 8 To. X 9 X-TXIN CN13 p
L1 ™ip___7 |10 1o XTX1P LAN_ACTLED _, Ri21 51K/ 8
vDDCT ~~~~0_6 __AVDD CEN r P X TERNO RI9 JRIF,8 TERMO LAN ACTLED _R120 dos 10| VELOWN Ci2: +0.1U/50V_8
CXB8EG601000: 0.5A/6000hm_6 5|5 AT ELLOW_P
1 13 R1S4 . 220K_V05_0603 =
c128 NC Ne TERM1_RI46, 78/F|8 X-TXOP. 1 GND2 RI 220K \[05_0603
xon o | ST T s X-TXON XTXON 2|9 GNDL
*1UIG.3V_:—[ TP 1| R> R X-TXOP XTXIP a2, =
= . 2z LINK LED Pin:
NS0014 LF_Bothhand main CY640P31Z08 = X-TXIN 67 SWR mode=>active low
10/100 type 2'nd CY003100Z06 % 3+ LDO mode=>active high
3> LAN_LINKLED# RIS A *5.1K/ 8
€178, Y*0.1U/50V_8
LAN_LINKLED# R157 510/)_6
R VNNIORTOB0S Lo | GREEN_N L
VS5 O R153 HORTOB0S 12 | CREeN-p =
R34S

Quanta Computer Inc.
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MINI-CARD WLAN

+3.3V: 1000mA

+3V

+WL_VDD

+3.3Vaux:330mA R402\ A\ N08 +WL VDD _ _ ?
+1.5V:500mA _L i i i
ca70 c246 c258 car1
100/6.3V_8 | 01wIOV_4 | *0.1w10V_4 | *0.1u1i0V_4
Debug
R417, 04 CL DATAL WLAN N N N -
[4.10,18,23,26] PLTRST# H
RA41 04 CL_CLK1 WLAN
[10] CLK_LPC_DEBUG ; AN cnie o1
o] cLRsTL# Ra13 04 cLrsTis wian < gl Reserved I weveo
[10] CL DATAL R414 *0_ 4 CL DATAL WLAN 47 RESE"’ed 15v
T R416 *0_ 4 CL CLKI WLAN 45 | Reservel -
[10]  CL_CLK1 Reserved LED_WPAN# [-46—x 15V
‘\\ Reserved LED_WLAN# [-44—x )
+WL_VDD Reserved LED_WWAN# [F42—x
Reserved GND [I-
Reserved UsB_D+ USBP10+ [10]
I ] 351 enD USB_D- i USBP10-  [10]
_TX6+ PETpO D '
[10]  PCIE_TX6- ; 311 pETRO SMB_DATA 25 CLK_SDATA [10,14,15] 73 465 476
| gmg SMBHC;\'; 15v CLK_SCLK [10,14,15] 1000p/50V_4 | 0.1u/l0V_4 10u/6.3V_8
[10]  PCIE_RX6 251 PERpO GND H:
[10]  PCIE_RX6- 231 pERNO +3.3Vaux WL_VDD
“H—z; oD StRots |22 PLIRSTE ~
*—194 yim_ca W_DISABLE# [-20 <] RF_EN# [26] =
124 uim_cs GND 43—“\
\H—i? GND uim_vpp (18 e 1 L LFRAME# [9.26]
[10] CLK_PCIE_WLANP 3| REFCLK+ UIM_RsT (14 o7 <8 LAD3  [9,26]
[10] CLK_PCIE_WLANN REFCLK- UIM_CLK |12 yorl o LAD2  [9,26]
I———cw um_bATA [ g} or LADL  [0.26] Debug
[10] CLKREQ_WLAN# < CLKREQ# UIM_PWR LADO [9.26]
—5 Reserved +1.5V 1.5V
PCIE_WAKE# R X—Resered 2 2 GND I
+WL_VDD WAKE# & O +3.3V WL_VDD
Q22 i i modify 10/19
“DTC144EUA = =
818] PCIE_WAKE# < —3 L B
+5V
IN +1.05V_VTT
0.1u/25V_4 X5R Lu/1ov 4
C C264 *1u/10V 4 76 Au/1ov_ 4
C C243 *1u/10V 4 147
[«
caz 1u/ioV 4 14
[« [ci63 1u/10V 4 34
[« [ coss |[ awiova 22
[« Cabd 470p/X7R 4
< =
[ ¢ =
2200p/50V 4
+5V_S5
sV
0.1u/25V_4 X5R
+VCC_GFX IN c259 *1u/10V 4
€229 1u/lovV 4
c10
C335 2200p/50V_4 =
220p/50V_4
I +VCC_CORE
- T&'l *1u/10V 4
Quanta Computer Inc.
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MAIN SATA HDD

CN15

GND23

GND1

RXP

RXN

TXN

SATA TXPO C C251 | ]0.01U/25V 4 SATA_TXPO [9]
SATA TXNO C C248 | [0.01U/25V 4 SATA_TXNO [9]
1 -

TXP

1
2
3
4
GND2 |4
6
GND3 L

3.3V

SATA RXNO_C C238 | |.01u/25V_4
—| |—! ;SATA_RXNO [9]
SATA RXP0O C C237 | I.01u/25v 4 SATATRXPO [9]

+5V
+2V_HDD R394 *SHORTO0805 Q

—o—

GND
rRsvD |8
GND

12v |20
12v —?%
12v |

GND24
MAIN_SATA

ODD (SATA)

CN11

GND14 [H4

GND

J_ C461 ]_ C462 L459 ]_ C458 C460 %457

- +
.Olu/25V_4TOlu/25V_4 Tlu/lﬁV_AlT *1u/16V_4 | 10u/6.3V_6 *100u/6.3V_3528

A+

SATA TXP1 C C85 | ]0.01U/25V 4 SATA_TXP1 [9]
SATA TXN1 C c79 0.01U/25V 4 SATATXNL [9]

A-

B-

1
2
3
4
GND 4
B+ 3
GND

SATA RXN1 C C65 01ul25V 4
SATA_RXN1 [9]
SATA _RXP1 C C56 | .01U/25V_4 BSATA RXP1 [9]

+5V

SATA DP__RS55 ,  *IK 4 | T
4 +5V_ODD R308, *SHORT0805

GND 2
15

GND15
SATA_ODD_H=7.7

|_<

! ]_ Cc28 J_ c27 % C26 ]_ Cc29 _LCZS +C373

'|' 01U/25V_4 T 01u/25V_4 *.1u116V_4T *10/16V_4 | 10u/6.3V_6 | *100u/6.3V_3528

H

.|||_

'
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[26] AMP_MUTE?]

C255 *22p/50V 4 Ih

Lable ATCTSHOBFU

o SHP_MUTE# [22]
_ksol

T rarwiovs

22 HP-L |
HP o T . reverse R441
I 2 HPR : [ Rez: X4 DOGND
o o R228, , 0 4_ MIC1-VREEO-L MICL-VREFO-L [22]
MICIVREFO-R __—y\jc1.vREFO-R [22]
ADOGND! MIC2-VREFO
””” MICLVREFO-L
94 || _100/6.3V 6
08 DOGND
_ _ _ _ Placenexttopin27_ _ _
2206.3V_6 |
|
|
e ——— c296 ‘ +5VA
+ | L
A O 3 [ Place next to pin 25
! | 2206.3V_6 : -
| c202 como | ! c286 !
‘ 10u/6.3V_6 0.1u/10v_4 | § 8 d 88 ! !
| e | |
ra— [ragp— 0.1u/10v_4
[ | R R | * |
| ADOGND _ _ s ANALOG ~ ADOGND ©°s 33853 €3% %% | 1
Place next o pin 38 __ %8 degeg 8 <=~ (( _____ v ____ !
r IT 7 =29~ | 'ADOGND
AvSS2 a4 8 LINELR [24———@ T4
It by AGND ! £ ¢ !
I —
= Y AVDD2 | = [UNELL [0 T3
PVDDL IMIC1-R ‘[ MCLR—Jmic1-Rr  [22) ! MIC
X |
I S —
al SPK-L+ I'mic1t 24 — e e 22) ,
Mo o o o
. S 20 o
L spk SPK-L- Moo-ouT
pvss1 (Vi sta Prem um Version) | iorer R4/ KIE 4 DOGND
i s ense.s |18 c2ray, 1wiov 6 R21 K4
- |
_ msek g ' .
R_SPK. s e -5 ez wr R | cory, awiove Ra1 K4 wice Tt
RSPk g5 16  INT |
R SPK [~ | Mic2-L MICZIN L. = cu0 = cus1
46| byop2 . N2 1S +1000P/50V_4 =1nm:zzc;/’;g
it b
EAPDE 47§ spoirozeariE :UNE?—L [
»%—48{ sppIFO g ¢ 5 - sense A [ — R205, 20KF 4 MICLID __—Juici o 22)
| <88 §$x%x,39 =oas
. PGND 3 § F g3 8 S o oW~
8 3 3 g R209, . 39.2KIF 4
S3 383235188 ANALOG <—hroutin 122
36 58 353808235 & ¢ .
Place next to pin 46 Spilt by DGND B ] ALC271X-VB3-GR
I 9 99799 . PCBEEP dont coupling any signals if possible
DI G TAL 8/17 separate PCBEEP to Digital from Realtek sugges tion
e L = =TT T devmsT T T T T T T T |
+3v | [}
| | ‘REEP 2 C256 4,1u/1QV 6 BEEP 1 |_R199, \ \ATKIF 4 D7 % BAS316 ——spkr (g
| | | c250 R198 |
cas7 c247 = a7K4l 06 BAS316
! 0.1010v_4 10u63v_6 | | 100p/50V_4 - PCBEEP  [26]
! | | !
= | =
PlaCe Next to pin 1
R200 \ A 06 orav
> cos3,, 1000550V 4 ||
g e e [ o | come
» S |
I} ACZ_RST# [9] 0.1u10V_4 | 10u/6.3V_6
H
S < acz_syne [9)
o
R4l 224 ACZ_SDINO (9] 58
<—Jacz.soout 9] Place next to pin 9
PO# <__]ACZ_BITCLK [9]
QV : Power down Class D SPK amplifer -
3.3V : Power up Class D SPK amplifer

ADOGND

Tied at one point only under
the codec or near the codec

Mute(ADO)

DI G TAL ANALOG
+5V L29 8
+5VA
uz3
N out
GND
1 so ser s RAZQ A ‘204KIF 4
G923 330T1UF
R419 €485
*10K/F_4
*100/10V_321§ *0.1u/10V_4
[ca82 [cas3
[ P 1 R244 Y0 4
T‘.".lu/loV_A '10u/10V_3216
ADOGND
. ADOGND
C730, C787 close U37 pin3 and L65

av +5VA
R220 R221
*10K_4 & 10K_4
PD# *BAS316 Bl D12 EAPD#
v
BAS316_j D9 AMP_MUTE#
v
BAS316 Bl D8 ACZ_RST#
v
Internal MIC
R243 €273 .1U_4
MIC2 INTLL MIC2-VREFO 1
Cc311 22K 4
*22P_4 ADOGND
cap place close to MIC-connector
ADOGND
Internal Speaker
CN4
L_SPK+ R100, JSHORTO0603 L _SPK+ 1
*SHORTO0603 L SPK-1 1
’SHORT[0603 R_SPK_1 4
o 3

SPEAKER-CONN

Quanta Computer Inc.
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MIC

Normal OPEN Jack

[21] MICI-VREFO-L < | R238 \4IKIF 4

[21] MIC1-VREFO-R R237, ATKIE 4
CN20 BLACK
1 7
21 MicLL <] €300 |[4.7u/6.3V_ 6 MIC1 L2 R230 IKIF 4 MICL L3 L17 ~~~ 0.5A/1200hm 4 MICL L4 2
' 5TV
121 MICLR C299 [[4.7u/6.3V 6 MIC1 R2 R229 1KIF 4 MICL R3 L16 ~~~ 0.5A/1200hm 4 MIC1 R4 3
[21] MICLID <} Ao_l
8
T™ic
= C303 = C304
470p/50V_4 | 470p/50V_4
MIC1 JD ADOGND =
ADOGND
D10
“VPORT_6
ADOGND

HP

C-test change by vendor suggest

BLACK
1~CN21 7
HP-L2 _|R240 47 4 HP-L3 L19 ~~~_ 0.5A/1200hm 4 HP-L4
HP-R2__R239 47 4 _ HP-R3 L18 ~~~ 0.5A/1200hm 4 HP-R4 Mg]q
R231 R232 J_ €305 C306 [21] HPOULJDG—#O—J a
*1K_4 ? *1K_4 T 2200pISOV_-F 2200p/50V_4 ] HP
ADOGND °

ADOGND

C-test , remove Q25,Q24, stuff R236,R235 fix POPO s ound
HPOUT JD rT--- - - - - - - - - - -0 T

[21]  HP_MUTE#[ >

D11

*VPORT_6

F; HP-L2
| D 3 TZT 1
HP-L Q2\5L\n_lj

*FDV301N

[21]

ADOGND

R236 0.6

HP_MUTE#

[21] HP-R > 3 TET 1 HP-R2

Quanta Computer Inc.
'
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4in 1 CARD READER IC (SD,MMC,xD,MS)

C743 close PIN46, 47

pinl3 output 20nils
VCC_XDO——!

1P O o7 poumev A Y,

C30:

+3

*0 4 R241 I
XD_CD# )
T9

]
21

22|
23
24

+3VO-

C309, |4.7u/10V 6 I

= C307
. 1U/16V_4

L o+18v.VDD
l —

+L8V_VDD O ] CTRLO, CRTL 1 trace length shorter ,
S C708 close PIN48, 47 T2 PIN43=Power saving mode enable. and surround with GND.
267 '1' for enable [Default]
= » '0" for disable
0.1u/16V_4 0.1u/16V |4 | o [
2 |elz[o=]2
< | =
1 Zlelzlolalxl<
= X (@l (@] (=] (=]
C1_IoP €288
%( I II
and
A T I L
+3V c276 c270
oo-doo-dmaon 12MHz
F20m2SJ3<8R . 1U/16V_4 [4.7u/10V_6 T
g o> :(‘ g 5 5 g é é C298 | |27P/50V_4
R208 > = |
*100K_4 x =
R207 04 | [0 EXTasMHZ R20 122 AEXT4BMHZ R 2 PIN45=Clock input selection
(010181926 PLTRST# [ >PONAAE ey 5 I EPNER) "1" for 48MHz input [Default, Internal PU]
+3Vo—R217 06 +3V_VDD 5 | 32 "CTRL2 ‘0" for 12MHz input
[10]  USBP12+
[10] USBP12- y {p AUG435-GDL 0 —— " 0.4 R206  XTALSEL
Cc278 C284 XI 9 X bl
- C277 - XO 10 T5
4.7u/10V_6| *5p/50V_4 | *5p/50V_4 T6
T7
+1.8V_VDD © Z T8
= = % :I <3
€302 = ooz
4.7U110V_ 8028E8
>>0>0X

SD write protect
1:decided by SDWP[Default]
O:disable SD write protect

2 IN 1 CARD READER CONN (SD/MMC)
VCC_XD
9
C242 -[ C245 I
4.7u/10V_6| 0.1u/16V_4

SD_WP
DATAL R20:; 33 4 |SD DAT1
DATAO R204, 33 4 [SD_DATO
CTRLO R197, 33 4 [SD CLK

SD_CD:
CTRL2 R194, 33 4 |SD CMD
DATA3 R195.Y, Y33 4 [SD DAT3
DATA2 Rl%\/\/\ss 4 |SD _DAT2

Cl ose to connector

CLK Shorter than 1200 mil is good.

SD_CLK

c244
*10p/50V_4

) PROJECT : ZQ5
Main  DRHS11FRO11 — Quanta Computer Inc.
. Sze Document Number Rev
Second- DFHS11FR033 AU6433 CardReader 1A
43
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4 3 2 1
USB +5V_S5 BT
A03413
Q15
C263 2A /‘\ R234, 04
U/6.3V_4 ur 13V S50 1 (¢ 3 o BT POWER
- AL
=4 INL  OuTs |FB—gUSEPWRL = A 0] USBP4+ USBRas R
= NLoou lc297 usePE R b R USBP4- R
gur2 + c275 R214 ] + €290 1000p/50V_4 USBP4- R
sl UssoN# g car7 c261 033U/10V_6 ¢ 47K 4 22063V 6 = o 5L *RFCMF1632100M3T/200mA/900hm
— 30u/6.3V_6X5.7 | 1000p/50V_4 T R24: 04
oD o
L ue —c310
G547F2PB1U Je- T owneva =
= [26] BT_POWERON# [ > R2IQ, 47K 4 | =
[10] USB_OCO# <
1 8
USBP1- R 2 % 575 7
USBP1+ R 3 6 *
2 ofs BT
4 5
] USB_MB
RV2 RVL
eon0a0d ] Eca0dr = VS50 ! 1y BT POWERS USBP5+ R
236 e ﬁg} Upper USBP5- R
R21 *0 4 c249 R201 | + €239 1000p/50V_4 USBP5- R
= *0.33u/10V_6 *4TK 4 *2.2u/6.3V 6 ® BT LI M3T/200mA/900hm
115 = -
2 1 luseei- R T T T G
I e s PR e I
BT POWERON# R189  *4.7K 4 = “0lu16V_4 =
MCMZ012B900GBE/4p0mA/900hm =
R215, *0_4
+5V635 R192\ A A 10 4
|14
+3V_S5 2 1 USBP3+ R
[10]  USBP3+ 2 1 -
POVER [10]  USBP3- 3l = USBPS R
USB/B CONN MCM2012B900GBE/4POmA/90chm
R193 *0_4
16 AN
15
[26] PWRLED# [ > R246 33 4 LED2 KR Bule 7
13
12
Blue [10] use_oc1 sl F—- 177 R190 0 4
éo 113
USBP3- R 2 1 USBP9+ R
USBP3+ R 8 Hg} 3535853 a2 H® USBPS- R
+3ypey 6 MCM2012B900GBE/4D0mA/900hm
Batter USBPY- R R19 *0 4
y BlueLED " USBPO* R 4 AN
R245 684 1 o USBON# 2
[26] BATLEDO# > 1 18
NI7
[26] BATLED1# [ >——R247 1504 14 =7 3
Amber = =
A
Quanta Computer Inc.
“e—
~== PRQIECT : ZRL
ize Document Number ev
USB/ BT 1A
5 | 4 3 |

Date: __Tuesday, June 21, 2011 Bheet 24 of 34
2

1




5 4
+5V
CN1 8 X3 +3VPCU
Y 1 5 [ & X2 +TPVDD
b R —
%8 VY2 M 3 1 1o X5 RP1  10K_10P8R c14
e MY3 Y 4 CP6 ' 100p/50Vx4 10 1 Mx3
6 MYa Y’ 5 8 X6 X4 g 2 MX2 0.1u/10V_4_X7R
26 MYS5 Y5 6 5 [ & X7 X5 g 3 X1
5 MYe Y6 7 3 4 Y17 X6 7 4 MX0 R10 R9 = CN2.
26 MY7 Y7 8 1 P o Y16 X7 g 5 10K_42 10K_4 1
e MY Y ) CP5 ' +100p/50vx4 2
M 10 8 Y3 L3 *SHORT0603 TPDATA R 3
26] MY9 [26] TPDATA
¥ MY10 M 1 5 s Y2 6] TPOLK L2 *SHORT0603 TPCLK R P
26] MY11 X 12 3 I 4 RS |
26] MY12 e 13 1 k2 Y0
e MY1s Y 14 CPT ' 100p/50vx4 RIGHTE 7]
6 My1a Y14 15 8 Y7 —C13 c12 a8l
= MY15 Y15 16 5 I 6 Y6 [01u/25v 4 | *o1u2sv_a ol
Y16 17 3 4 Y5 1
2 MY 1 10
22 Wiy Yir 18 1 k2 Y4 11 14
e MXT X 19 cP2 ' +100p/50Vx4 LEFT# 5]
26 MX6 X6 20 8 Yl L_|
26 MX5 X5 21 5 [ & Y10 Aces 88501-120N_|
26 MX4 X4 22 3 | a Y =
26] MX3 X 23 1 2 Y
e M2 X 24 CP3 ' 100p/50Vx4
26 MXL X 25 8 Y15
26 MXO X 26 5 I 6 AEL
L | 3 4 Y
KB = 1 2 2 Sw2 sw1
CP4 ! +100p/50vx4 RIGHT#_ 3 LEFT# 2 2
C3 |1*100p/50V 4 MX1 7 — 7
1 Ca 11*100p/50V_ 4 ___MX0
SWITCH_1.5 SWITCH_1.5
+3V
HOLE7 HOLE10 HOLE15 HOLE12 HOLE18 HOLE16 HOLE17 HOLE11 HOLE4 HOLE3
"hg-c315d118p2 *hg-c315d118p2 *hg-c315d118p2 *hg-c315d118p2 *hg- c315d118p2 "hg-c315d118p2 *hg-0315d118p2 'hg-c315d118p2 *hg-c315d118p2 *hg- c315d118p2
R311 d @ :
10K_4 ﬁ_ —*
[26] FANSIG 3
+5V C378
*01U_4 HOLE1
*h-zrl-1
c401 = HOLE2 HOLE13 HOLE14 HOLE19 HOLE21
2.2U_6 *hg- c315d98x157p2 *h tc276bc118d118pt *h-c197d87p2  *h-tc197bc79d79pt  *h-tc197bcl02d102pt  *h-tc236bc315d146p2
U15 CN10
I 3 FAN POWER, 1
S = :
[10,11] SMLIALERT# >————1{/FOoN GND > a6 390
GND 7 FAN_CONN
[26] CPUFAN#_DAC >4 VSET GND 2206 T 014 =
G995P1U

FANPWR = 1.6*VSET

HOLE6
*h-tc315bc165d165pt "h 16315b0165d165pt "h 16315b0165d165pt

@ © O

HOLE23
*h-tc236bc146d146pt

HOLE22
*H-C236D146P2

HOLE20
*H-C236D146P2

Quanta Computer Inc.
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SM BUS PU(KBC)

L21 ~~~_ PBY160808T-250Y-N/3A/250hm_6 +A3VPCU +3VPCU
+3v
ca33 c334
1010V_4 | 4.7U/6.3V_§ MBCLK R274
MBDATA
+3VPCU E775AGND
R268 D17 caza c3zs
+3VPCU_EC . . . .
BAS316 47U/6.3V_6 0.1u10V_4
c340 cazs ca31 c342 ca41 c330 N MBCLK2 R277 10K 4
T EEEE R = = MBDATAZ R276 10K 4
47U/6.3V_§ 01u10V_4| *1u16V_4 | 01w10V_4| *1u16V_4| O.1wiOV.4  UL2
38838 8 8 I
- = = = - - o a E775AGND _, C336 4.7U125V_8 ICMNT
CLK_PCI_EC 98988 2 >
c337 0.01u/16V 4
[9.19] LFRAME# To| TFRAVE | GPIOY0/ADO [ < TEMP_MBAT (27]
[9,19] LADO LADO GPIO91/AD1 TP70
Rast [919] LADL 1221 (Ap1 AID GPIOo2/AD? |28 —ZEFLBEEr P69
22 4 [9.19] LAD2 LAD2 GPIO93/AD3 RO = > ICMNT [27]
¢ 1 L GcPriossa short_4
9,19] LAD3 SRPCTES LAD3
[10] CLK_PCI_EC 21 cLk  EE——— PWRSM SW.
N GPIO94/DA0 {-gé——. P68 <] H_PROCHOT# [4,29]
[B]  CLKRUN# GPIO11/CLKRUN DIA GPI95/DAL > CPUFAN# DAC [25]
cszr Grige/DAz (106 MUTEKEY g pg7
* L °ro
10p/50V_4 [11] EC_A20GATE < 1211 GPI08S/GA20
= [11] EC_RCIN# <__} 122 | YERST/GPIOSE ” 1 sen 3G EN R280 10K4 4,
GPIOOL/TB2
PN [— MUTE_CODEC
[11] EC_EXT_sCi < ECSCI/GPIOS4 LpC gg}ggg I —® TP \powon 2N7002D
[16] EC_FPBACK# < 61 GPI024DRQ GPIO04 j‘és VGACLK
GPIO0S
[21] AMP_MUTE# < 1241 Gpi010/LPCPD GPIO06/I0X_DOUT/RTS1 ;{a < LID591# [16] \égéBAEE: R266
GPIO07
= BACKUP_LED# TP62 VGA THERM: R263
[4,10,18,19,23] PLTRST# > LREST Griots FU—ormn — @ 1pes
9] RFEN® <} 123 Gpi067/PWUREQ GPioagrCTs (La—PWRSAVE LEDY g  TPS3
125 GPIo41 B0 — e > VRON [29]
9]  SERIRQ SERIRQ GPIOA2/SCL3BITCK [H—Grrsme=n—@  TPS6
N - GPIO43/SDA3B/TMS lg——. TPS7
[11] EC_EXT_SMi# < GPIOBS/SMI GPIO44/TDI < susB# [8]
GPIO GPOA7ISCLA
GPIOS0/PSCLK3/TDO =on D/t [27)
[25] MX0 KBSINO GPIO51 oM D ECT S5_ON [28,33]
[25] MX1 KBSIN1 GPI052/PSDAT3/RDY HDMI_HPD_EC# [17]
[25] MX2 KBSIN2 GPIOS3/SDA4 SPI FLASH(KBC)
25] MX3 KBSIN3 GPIO70 SWROKEC R o7 susc# [g]
o s Koone GPIO71 | RSWRSTE (R R ot PwROK EC 1)
[25] MX6 KBSING GPIO75/SPI_SCK (B2t MAINON  [30,31,33]
2 T KESINT GPOTOSHE [ —ohp e @ 157 e
[25) MYO KBSOUTO/JENK Gpios1 (-4 DNBSWON# (8]
25] MYL KBSOUT1/TCK GPOB2/IOX_LDSH/TEST [+——————@ P66 SPl SDIUR R281 s
[25] MY2 KBSOUT2/TMS GPOB4/IOX_SCLK/IXORTR VA THERTE USBON# [24]
[25] MY3 KBSOUT3/TDI GPIO97 - TPe4 R279 100K 4 C345
[25] MY4 KBSOUT4/JEND i N
[25] MY5 KBSOUT5/TDO ,
[25] MY6 KBSOUT6/RDY e e a—. NUMLED# TPS9 0.1u10V_4
[25] MY7 KBSOUT7 GPIO20/TA2/I0X_DIN_DIO SUSON [31]
[25] MY8 KBSOUT8 GPIO147TB1 [-& FANSIG [25] +3vPcuo—R378 10K 4 SPICSORUR 1 fep vss |4
[25] MY9 KBSOUT9/SDP_VIS WZ5X10BVSNIG
[25] MY10 KBSOUT10/P80_CLK TIMER GPIOL5/A_PWM (32 CONTRAST [16] cass 25X10BVSNIG L
[25] MY11 KBSOUTL1/P80_DAT GPIO21/8_PWM [ PCBEEP [21] et
[25] MY12 KBSOUT12/GPIO64 GPIOL3/C_PWM 2 PWRLED#  [24] At 11/24 add
= KSouriacnoos ] g e - o N S A
125] MY15 KBSOUT15/GPIOGL/XOR_OUT GPIO40/F_PWMIRIL R APSLEST TP54 MG verols. Jormcanes
[25] MY16 GPIOBO0/KBSOUT16 GPIOG6/G_PWM [~ TP71
[25] MY17 GPIOS7IKBSOUT17 GPIO33/H_PWM/SOUT1 > BATLED1# [24]
[27]  MBCLK GPIO17/SCL1 !
[27]  MBDATA GPIO22/SDAL
[10]  MBCLK2 GPIO73/SCL2 SMB GPIOB7/CIRRXMISIN_CR 13— ——@  TP63
[10]  MBDATA2 GPIO74/SDA2 R GPIO34/SINI/CIRRXL [F8—=-="—————@ TP55
TP6L GPI023/SCL3 GPIO4G/CIRRXMITRST
TP6O NOADATA GPIO31/SDA3 | | GPO83/SOUT_CR/TRIST (L PROCHOTEC
SPI_SDIuR
[25] TPCLK GPIO37/PSCLKL I F_SDI/F_SDIO1 [H8—25 et r— ( )
25] TPDATA GPIO35/PSDATL F_SDOIF_SDiop [-BZ—SE SDO Wk R R269 z4  soion HWPG(KBC +3V
B MEWRs GPIO26/PSCLK2 PS/2 FIU - F_cso SPISCKUR R R267 224 SPISCK uR
[24] BT_POWERON# GPIO27PSDAT2 |1 FoScK [
[8] PCH_SUSCLK B2z, short 4 E775 32K GPIO00/32KCLKIN GPIOSS/CLKOUT/IOX_DIN_DIo |-20—ECDB CLOCK g 7pgg HWPG R250
+L0SV VTT R25 sshort 4 +1.05V VT EC y  VCCPOR e PO R2 S aveeu oK
[411] EC_PECI R25! 43 4 EC PECR R \;;En §§§é§§ 2 I3 VREF | 104 VREF uR R264, *short 4 +A3VPCU
56665606 2 s [28] SYS_HWPG
PCETO1L caa7 caz2
“56pla | *56pi4 [32] HWPG_VCCSA
of
- 1 1 [33] HWPG_L8V
N = =
4
PBY160808T-250Y-N/3A/250hm_63) [30,32] HWPG_VTT
2| cazo [31] HWPG_1.5V
1u/6.3V_4
E775AGND
; Power sequence
POWER-ON Switch(KBC) PWR/B “avpey q cne
+3vPCU
p NBSWON# )
%’:ﬁ & +3V 55 ) 3 S5 ON Py .‘”,52
Sw3 R51 P41 € - DNBSWON# g 5 ICH RSVRST? @ 1pay +1.5V_SUS S5 ON R F10K_4
*DIP:TME-533B-Q-T/R 10K 4 P40 € - SUSON 7 SUSC# B4 P80
- +VCC_CORE P30 @— SUSB# 10 +15V SUS @ TP49
NBSWON# 1 CN3 s +3V. 1 MAINON
1 38 i MANCN @ tpag
NBSWON# +vee CoreS _VRON
S P37 TP4T
T ° PWROK EC 18 1 —wes ::
36 P36 PLIRST# SYS_PWROK 185
cao ca 4 35 Bl G T eSS ROk Ll Quanta Computer Inc.
0.1U/10V/X5R_4|  *1000P/16V/X7R_4 PWR CONN 24 23 —
= o N 261 |25 o == PRQIECT : ZRL
P34 H_PwRGOOD TP X sus stat# SUS_STAT# [8] ﬁ Document Number rev
*CON30_DEBUG S TPa4 WPCE791 & FLASH
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PR108
VAL PQ28 0.01_0612 PQ26
PL4 o} SBR10455P5-13 AOL1413 VIN AOL1413
HI0B05R800R-00_8 T
. v g S"ﬂ : —l s . 2 M
4
PC59 PC68 PR111 ] PR7 PC67 PC66
POWER _JACK PL3 0.1u/50V_6 0.1us0v_6 S 220K 4 04 0.1u/50V_6 2200p/50V_6
HIOBO5RB00R-00_8 PD4 PRS
) SMAJ20A 04 CSIN 1
PC64 PC5 = = csip 1
0.1u/50V_6 2200p/50V_6 1 6
PD2 :%/ = PR110
SW1010CPT PR109 5 10K_4
220K 4 <__Joick [26]
PR119
0.4
PQ30
= IMD%ATIOS A
2 (]
PQ31
DMN601K-7
VIN
PC7 T =
PR10 1u/16V_6
10/F_4 I
PR23
476 PC12
1u/16V_6
1SL88731 VDDP |1 hlv
11 l d PC65
¥ q = 10u/25V_1206
+3VPCUO PoL ce
CoooDo ~ o o RB500V-40 2200p/50V_6
z2z2zz2 % % g g
PC23 oooof 38 e PR11 PC6 4
avecy | 0.1u/50V_6 76 0.1u/50V_8
* Al |1 11 18 PQ29 PR106
Iy 1T VDDSMB BOOT N AON7410 0.01_0612
PL5
MBDATA 2 24 ISLBB731 UGATE GBuH _7X7X3
PR37 SDA UGATE s N ) ) BAT]
100K_4
MBCLK 10 g0t PHASE |23 1SL88731 PHASE o
[26] ACIN <} 13 pcok LGATE _20—||SL93731 Lenle J f,,R-,mg
PR19 L PC8 s
49.9/F 6 - Tu.m/sovﬁ PGND _]'9_“1 PQ27
DCIN 2 AON741( CSOP 1 = =
DCIN PR26 PC62 PC60 PC61
PR22 10/F_4 BATV 2200p/50V_6  10u/25V_1206  10u/25V_1206
82.5KIF_4 PU2 csop |-18-CsoP CSOP 1 sso;:/sovfs
PC2 88731ACSET 2| pem ISL88731C
0.1u/50V_6 C| pC17 =
1u/50V_6
! a T
PC1 PR24 VREF cson |Az.Cson BAT-V
100p/50V_6 PLL 22K/F_4
HI0B05RB00R-00_8 PR29
f 1[ - ICOMP 10/F 4
16— AA~— X
MBAT+ BAT-V NC
C114F3-108A1-L_Batt_Conn = e PR32
PL2 *SHORTQ402
on HI0B05RB00R-00_8 ver |5 BAT-V
100_4 VeomP oo |22 PR6
TEMP MBAT ™ TEMP_MBAT [26] o s ° 2 1004
’ z Q z V)
PR2 PR34
100K_4 2.21KIF_4 & 49 * L
L AAA~—O0+3VPCU
PC4 PC3 1 =
7p/50V. 47p/50V_6 PC21
E Ooaus0v_6 | _SL88731_ thermal pad
T tie to Pinl2
ICMNT  [26]
*SHORT_4 PR4 5 rhe oew
100_4 PC18
*1u116V 6 0.01u/50V_6 iy Olu/SOV 6
MBCLK  [26]
—MBDATA  [26] A
i
Quanta Computer Inc.
il —
JEMP MBAT 3 |
TEMP_MBAT — Pm] EC'I' ZH_
ize Document Number ev
Add ESD diode base on EC FAE suggestion Charger(ISL88731A) 1A
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MAIND MAIND  [6,31,33] SYSS¢|:>S\rsfsmm¢ [4,33]
Ven=7. 23V
[26] SYS_HWPG < +3VPCU VIN VIN VL 8223REF +3VPCU
0 o
VIN O F | ’ > ’ . . ( —ovin
‘7 J PR78 o 3 ‘
PRE2 108 3 3
665K/F_4 e 3 -
+ I T 3 3 PR186 (
*0_4
PC137 PC46 pCa7 PC50 £ - pCa2 pCa1
100/25V_6X5.8 470125V 8 2200p/50V_6 PR92 0.1u/25V_4 o I~ 3 ] 2200p/50V_6 | 4.7ui25V_8
0.4 S I |
[ - ‘ 8 8 & PR185 | PR8L o = =
= = = PR3 PRE4 ro_4 0.4
100K/F_4 330KIF_4
+5VPCU d T - - E L | rou r3vPCU
] | } AON7410 3.3 Volt +/- 5%
+5yPCU 5 Volt +/- 5% E 3 ] RSl TDC : 3.86A
— i} i} 4 —t . O,
. SYS SHDN# — +3V_SKIP +3VPCU
— TDC : 4.125A pots | & J__.:|_ 3 en R N N PEAK : 5.15A 0
PEAK : 5.5A AON7410 (T 3V PG 231 pgoop TonseL [A—EVTON OCP :6.2A 1
J \?/Cdlih Glf;ig\ ; ENE SVOH 211 oater | | ueaTe2 [0 i iy 6 Width : 160mil ‘
T | . mi PL13 PC56 | PR94 5v B 3V B _PR70 L PL12
2.2uH_7X7X3 0.1u/50v_6 | [ TF 6 - 22 BoOT1 : PU4 I Boorz (2 - TF 6 | 2.2uH_7X7X3 o
+5VPCU PN SV X 20 | pacer | RT8223M : pHASE? |11 +3V LX A
o VoL e ficare o - - ' Loate2 +3v_ DL
PRE6 E
15.4K/F_4 L, 4 vout1 E g out2 PR69 PRIS,
PQ15 +5V_FB +3V_FB 476 6.81K/F_4
e PRSS i {_I’_‘:l 4 i = S 2 2 [P |'_ - - e
-~ — 476 &= e w9 9° 4 e T
1: :] 0.1u/50V_6
PC149 PC151 PQL4 PC43 PC129
330u/6.3V_6X5.7|  0.1u/50V_6 AONT702 | l *680p/50V_6 330/6.3V_6X5.7
PRE5 PC53
10K/F_4 *680p/50V_6
:I: PC55
L L 0.1u/10V_4 = = PRT6
= = = 10KIF_4
PRO0  71.5K/F_4 N
97.6KIF_4
+5V_DL
PC146 PROL OCP:6.2A
0.1u/50V_6 *0_6 L(ripple current)
OCP:6.6A PO 7 - ” —lsavoL =(9-3.3)*3.3/(2.2u*0.5M*9)
L(ripple current) ‘ PRTL J ~1.9A
=(9-5)*5/(2.2u*0.4M*9) gc‘juljs%v . frmd locp=6.2-(1.9/2)=5.25A
=2.525A - - Vth=5.25A*14mOhm=0.0735V
locp=6.6-(2.525/2)=5.34A I PDG R(Ilim)=(73.5mV*10)/10uA
Vth=5.34A*14mOhm=0.07472mV = pC147 =73.5K
R(1lim)=(74.72mV*10)/10uA 0.1u/50V_6
~74.723K .
PC148
:I: 0.1u/50V_6
VIN +3V_S5 +5V_S5 +15V VIN +5VPCU +5VPCU +3VPCU
- - o o o +3VPCU
PR59 PRS57 PRE0 PR63 PR62 o o o
M6 2.8 228 M6 *1M_6
— — —
S5D__4 |,"_‘L} PQL7 Mj:’l} PQ18 MJ,‘_‘L} PQ4L  _ S5D
N 3 T | vpvieso T | vpvieso T | mpvieso
o o ERE ERE PQ40
[2633] S5 ON ;} ;} ;} A03404
PRSS H pos H pos H 0+5V_S5 0+5v 0+3v +3V.S5
PQ7 1M_6 DMNG6O01K-7 DMNGBO1K-7 E Quanta Computer Inc.
brc144Ey b b o POk ,?2?23,350\,_4 TDC : 2.25A TDC : 1.88A TDC : 2.74A TDC : 0.16A —— PROJECT : ZRL
PEAK : 3A PEAK : 2.5A PEAK : 3.65A PEAK: 0.21A = Documemrmber - =
= = = = = ) i Width : 100mil Width:: 80mil Width: 110mil Width : 10mil SYSTEM 5V/3V (RT8223M) rlA
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Close to VR

,,,,,,,,,,,,, |
| Check pull up resister to
1.05V for H_PROCHOT# | +5V_S5

+1.05V_VTT

PC24
0.220/25V._

PCB4
PR154 | 1000p/50V_4

a

VSS AXG SENSE R

[6] VSS_AXG_SENSE <___|

VCC AXG SENSE |

[6] VCC_AXG_SENSE <}

C88
PR153 30p/50V_4.

A —

)

il }
T
PC11
+820p/50V_4
VIN

PR39
226

S5 PC92
hweav_a

PRI5
54.9/F_4

PR16
*100K/F_4

PR115 0.4
1

PCo4
4.7u/6.3V_6

+3V_S5

PR12

10K/F_4
PR18

191K/F_4

26] VRON
[26] VT

[8] GFX_PWRGD <}
[4.8] IMVP_PWRGD <}

[426] H_PROCHOT# <}

pC71
43pISOV_4 [6] VR_SVID_ALERT# < }——4|

Place NTC close to the |

VCORE Hot-Spot. \
\

’
/
Place NTC close to the
GFX_CORE Hot-Spot. |
| PR15O
| PROGL ~ |
! PR21 !
| 20KIF_4 |
| | 95635 COMP__ |
! PROG2 !
! PRI21 !
| 80.6KIF_4 |
| | 95835 COMPG |
| |
L a
PRI7
100KIF_4

“‘ u 95835_VRON

PR151
27.4KIF_4

PR148
383KIF_4

PR48
27.4KIF_4

PR47
3.83KIF_4

Paral | el

VCC_SENSE R

N < PR125
2.49K/F_4 N 261KIF_4
z H - I
g ~ 2 - |7 ! ISPG
g gs RIS
PC79 PR123 & & —=98=9¢ NI ISNG
330p/50V_4 422/F_4 2 3 a 22
3 < 3 g g
95835 _COMPG §y B 3
28 (e PR147 S
95835 VWG a5 10K_6_NTC
9 9 k| 9q Place NTC close to the GFX_CORE inductor
0 0 o o o o
ERR-4- 2 g 2
w > 3 & 2 3 34 BOOT GT
o 2 2
VDD a3 UGATE_GT
VDDP 32 PHASE_GT
VR ON 3 LGATE GT
PGOODG
GOOD PUS 2 BOOT 1
ISL95835HRTZ-T |22 bl
VR HOT# PHASE 1
24 LGATE 1
ALERT#
[6] VR_SVID_DATA < }——3spa
(6] VR_SVID_CLK < }—5-{ scix |3 BOOT2
29 UGATE 2
NTCG 28— e +5V_S5¢
- 27 LGATE 2
vw
comp o
8 S ooz 28 Add 9 G\D VI As
z & @@ 33 for thermal pad
[ Q@ 0 0 B2
dq 4 o
9 a9 9494
! ~
o3 !
L83 S| LB
PCT5 PR113 g 3 < 5 VSUM+
1000p/50V_4  887/F_4 ] 23 | 83
- —98 =99 VSUM-
< reST S
| |_10p/50v_4 By °l S8
z8 € |\ PRis2
a¥ 10K_6_NTC/
S -

Place NTC close to the VCORE inductor of phase 1

PC85  0.22u/10V_4

[6] VCC_SENSE <}

VSS SENSE R

ISEN 1 1
T
PC81  0.22u/10V_4
ISEN 2 in VSUM.
T
ISEN 3

[6] VSS_SENSE <}

L]
1

. |

T
330p/50V_4

oVIN. VIN
[ —
N 2 I 2
2 33 8 53
82 Te: T® =5
) < P <
PQ33 - T e -
AON6414AL
PHASE GT. 1 -mOhm . #VCC_GFX
o l l -L +VCC_GFX
] A TDC : 24A
S N o PEAK : 33A
LGATE GT ’4 ‘i '1 §§I e §§ OCP : 35.8A
o3z L FoT I&g 3 Ef Width : 1320mil
AON6780 *AON6780 8 q
= = = GFX_CORE Load Line
PRI22  1.82KF_4 -3.9mV A for
ISPG
ISNG PR130 UF 4
VIN
PR136 ?
2.2/F 6 + — VIN
BOOT 1 - [ —
d
3!
4::9\5/7_ 83 57 gz g2
0.22u/25V_6_— g g £ E < % § g hd
ILEREERLE)
PRS0 = = = = =
10KIF_4 PQ36 ) ) ) )
AON6414AL 1. hm
PHASE 1 1 r\ ’ O+VCC_CORE
N l l —l—
23 = +VCC_GORE
H !
< o o TDC : 53A
T B -
LGATE 1 ! 3 I o PEAK : 53A
3 s
B 1 Wew 185 = L i <o
oy = = = Width : 2120mil
VSUM+ __PR31 3.65KIF 6 VCORE Load Line
ISEN 1 PR131 JOK/F 4 1 glm/ A
VSUM- _ PR28 VE 4
VIN
PR137
22F 6
BOOT 2 o ? < N
g
pos l g iﬁ 7 :ng‘ l g
0.22u/25V_6=— 8 ﬁ e g Q g 5 g
ILERERAL
PQ; = = PL7 =
AON6414AL 0.36uH .
PHASE 2 1 ’ O+VCC_CORE
N l l l
I
g +
* < o 3! 5 N
LGATE 2 r{ r’{ 8‘ 53 Sc P
|Bus §§ =3 3 3
PQ35 PQ2 o -
et L “RoN780 llﬁ 1 1 1

VSUM+ PR33 3.65KIF_6

ISEN_2 PR129 10KIF 4
VSUM-_PR25 VF 4

Quanta Computer Inc.
PROJECT : ZRL

+VCC_CORE & +VCC_GFX (1SL95835)

Tuesday, June 21, 2011 Fheet

T




VIN
PR174
+3V +5V_S5 360K/F_4
o o) PCH_TON - | |
‘ +1.05V_VTT
1.05Volt +/- 5%
Egolkm4 PR175 ——PC139 ——Pci44 ——pc141 TDC : 10.6A
- 10_6 PR176 2200p/50V_4 | 4.7u25V.8 | 4.7u25V_8 PEAK : 14.1A
PCH VCC 26 .
PCH BST1 OCP : 17A
—— Ppc134 PCH_BST 9 Width : 440mil
1u/6.3V_4 ne
PC135 |E} =
. 0.1u/25V_6 =— 4
= 9 ] N - +1.05V_VTT
(o} z = o
o o 2 N Pqas
= IS} AOL1448
53]
[26,32] HWPG_VTT < 2 pGooD UaTE [-3—FCH DH Z';ﬁl
] PCH EN 8 2 PCH LX A . . | |
[26,31,33] MAINON RGN T EN pug  PHASE ‘
RT8238A | care |1 PCH DL C) S
)
— PCH CS
PAD | u cs PR3 f .
Z 9 476 ‘
(o] = TS 4 - |
PC130 ‘
+0.1u/10V_4 g 7 9 Tdd I
PQ42 ——Pc48 ! = =
R67 06 PR173 AOL1718 *680p/50V_6 ‘
66.5K/F_4 | pci132 PC128
560u/2.5V_6X5.7 0.1u/50V_6
L R68 06 ‘
MAGEER | RDSon 4.3mOhm |
= = w
Close to output cap
[6] VCCP_SENSE > SRIEY 57
PR172 —— PC133
[6] VSSP_SENSE I:: i ‘o PCH MODE 11K/F_4 *100p/50V_4
- PCH FB

1
+5V_S5 O Pff@@/\/\o 3

PR171
10K/IF_4

Ton=(8.8p*360K*1.05)/19-0.5=179.81ns

Lcurrent=(19-1.05)*179ns/1uH=3.228A

locp=17-3.228/2=15.386A VOUT=(1+R1/ R2)*0. 5
Vcs=15.386*4.3mohm=0.06616V

Rcs=0.06616/1u=66.16Kohm

Quanta Computer Inc.
'
== PRQIECT : ZRL

[Bize Document Number Rev

+PCH&VTT (RT8238A) A
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+0.75V_DDR_VTT
0.75 Volt +/- 5%

TDC : 0.75A PCL45
PEAK : 1A I
Width : 40mil  PR189 PC143
0.6 ‘ 0.1u/50V_6
+0.75V_DDR_VTT O B207A VBST T I H [
_I_ _L 8207A DH ! — OVIN
PCL40 PCL42
100/6.3V_8 100/6.3V_8 8207A LX l l
8207A DL i
] PC153
L J I qu/zsv_a
19 19 9 N7 Poss zzﬁggv 6 -
% E § % % 4 % A8L1448 P Eb:‘A
Al 1 s 18 A +1.5VSUS +15V_SUS
+SMDDR_VREF ) VTTGND PGND 0
0.75 Volt +/- 5% VTTSNS cs_GND - +1.5V_SUS
TDC : 0.38A 47 q 1 Volt +/- 5%
PRE3
PEAK : 0.5A < GND PU9 cs 576k aY Y TDC : 10A
Width : 20mil 4 ez ey PEAK : 13A
. 2LOVSUS MODE vsIN (18 O +5V_S5 4 47.6 + .
o] PQ44 OCP : 15A
+SMDDR_VREF O 5 VTTREF VSFILT [-14 AoLLTIE Width : 400mil
PR77
op.%égﬁlsov,iI; 28 comp % E PGOOD SRS ff,ﬁ\, 4 fs%:’):/sov,s Pe154
g @ - 560u/2.5V
o o o o n o —
R v = =
FOR DDR Il b B HWPG_15V [26]
_\/\/\,%_OWN(FOY RT8207A 400KHZ ) close to pc2008
S5 LBV A, W SUSON  [26]
PRGNV 06| S 35179} < IMAINON  [26,30,33]
L
S AANA———0 4 PRI7Z8  \ A #5V S5
PREO 06 *0_4
.33p,§§\}f§ 10;2:1_32 Vout = (PR150/PR149) X 0.75 + 0.75
ACL718 Rdson=3. 8~4. 3nthm
52077 _SET L(ripple current)
=(19-1.5)*1. 5/ (1u*400k*19)
PRL77 S5 18V A PRI83 53 18V ~3. 454A
10KIF_4 04 Vtrip= (15-3.454/2)*4. 3mohm=0. 05707V
415V SUS RI LI M=VEri p/ 10u=5. 707Kohm
[6.28,33] MAIND +1.5V
1.5 Volt +/- 5%
TDC : 0.38A S3 +1. 5VSUS REF VTT
PEAK : 0.5A
Width : 20mil S0 1 N N oN
S3 0 N N OFF
S4/ S5 0 OFF OFF OFF

Quanta Computer Inc.

—
"= PROJIECT : ZRL
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QOCP=7A
I'ripple=(19-0.9)*0.9/ (2. 2u*300K*19)
=1. 299A

Rt h=14mohnt 8*( 7- 0. 65) / 10uA

=71. 125K

| peak=8. 299A

Q@ Gl VCCSA
0 0 0.9V
0 1 0.8V
1 0 0. 725V
1 1 0. 675V
+3V +5V_S5
Q VCCSA_SEL VCCSA
1 0.8V VIN . . L L _ovn
0 0.9V
PR143
106 default 0.9V
VSA vce “” +VCCSA
PR141 .
*100K_4 — PQ39 PC112 PC111 TDC : 4.5A
PC105 | AON7410| 2200p/50V_6 4.7u/25V_8 PEAK : 6A
106.3V_4 VSADH 4 |"_'|_ ocP  7A
= 4 ddd Width : 180mil
Q
S oate |2 PR146 PC110 +VCCSA
9 336 0.1u/25V_6
[26] HWPG_VCCSA < SR138 PGOOD 00T |4 VSA BSTI | PL8
04 1 2.2uH_7X7X3
(2630 HWPG_VTT [>—— Al VSAEN 6 HEN pus PHASE |2 VSA LX — YA +VGCSA L ]
pc100 VSA CS cs RT8241DZ | oL
~ *0.1u/10v_4 I
- o o 2 ©ND PR49
PR145 O 0O I «a — *4.7_6 i
7L5KIF_4 oo g | pr— T~
3 VSADL 4 PC119 PC118
0.1u/50V_6 560u/2.5V_6X5.7
PQ38 PC33
= AON7702 *680p/50V_6
VCCSA _SELO[__ >—————9
[6] VCCSA_SEL >
[6] VCCSA_SENSE > - VSA FB
‘ PR144 PR142
04 100_4
PR139 PR140
1K _4 1K 4

Quanta Computer Inc.
PRQJECT :

ZRL

ize Document Number

+VCCSA

ev
1A

Bheet 32 of 34

Date: _Tuesday, June 21, 2011

1




+aVPCU RT8223M i nput power change to +3V_S5 1.76A
- +1.8V +1.8V
I — 1.8 Volt +/- 5% ?
PC120 TDC : 1.31A
10u/6.3V_8 PC121 PEAK : 1.75A
0.1u/25V_6 PU7 HPAQO835RTER . . .
161 vin PH [0 Width : 60mil
PL10 L
1 11
o163 Change p/n L VIN PH 1UH_7X7X3
= 2 1 Y'Y\
0.4 ‘ VIN PH
MAINON 15 13 | PRI65, . 06
EN BOOT
54418-1.8 VFB 6 14 PC124
VSNS PWRGD 0.1u/50V_6 R1 PR164
100K/F_4 —— PC125
comp GND PC127 0u/6 3v 8] 10u/6.3v_8
PR162 PC122 4 0.1u/10V_4
*100K/F_4 1000p/50V_4 RTCLK . GND > HWPG_18V [26]
= = PRSL PRS2 Ss S&&88a AGND [B s = = =
15KIF_4 182K/F_4 Jddold = sav 54418-1.8 VFB |
BEEEER
PC123 R2 PR161
0.01u/25V_4 78.7KIF_4
pPC37 PC36
*100p/50V_4 1200p/50V_4
== == = V0=0.8*(R1+R2)/R2
For EC control thermal protection (output 3.3V)
VIN
PU3B
LM393
5
PD3 *
SW1010CPT 6.
VIN 3V 45V +0.75V_DDR_VTT  +15V +1.8V +15V
Thermal protection
PQ10 PR103 PR96 PR97 PR99 PR98 PR100 PR101
A03409 M_4 22.8 22.8 22.8 22.8 2.8 M4
[4.6] MAINON_ON_G G MAINON_ON_G . . . MAIND D MAIND
[26,28] S5_ON PRI0A
[26,30,31] MAINON 4 4
PR64 S DTCIMEU PC58
DTC144EU *SHORT0603 PQ19 PQ20 PQ22 PQ21 PQ23 PQ24 “2.2n/50V_4
DMNG601K-7 DMNGO1K-7 DMN601K-7 DMN601K-7 *DMN601K-7 DMNG601K-7
PR102
VL VL *100K/F_6
) SYS_SHDN# [4.28 = = = = = = = = =
Need fine tune - 1281
for thernal protect point PR61 =
200K_6
_ PR55 PC40
s ~q PRS6 200KIF_4 0.1u/50V_6
, N 154KIF_4 o
R65 \
/ 10K_6_NTC 2.469V

I

/
~ - _ Note placenent|position

PR54

PQ13 200K/F_4
DMN601K-7

,”

_

-

PQ4
DMNG601K-7
0 1u/50v 6

L,
I

6,28,31]
B
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CHANGE LIST L _ZRL
Model date FROM To
age16 : L6,L8,L10 change to Oohm X 2
ZRL 5/18 PRI 04 Ca ,C68 Temave for monitor ssue X "
L5,L7.09 change to 0603 package X ®
page 8 : add R422 for GFX_PWRGD
page 27 :PQ26,PQ28 change footprint El =
page 17 :Remove U6 HDMIlevel shift " 2
page 9 :add Q26,R423 to separate CODEC SYNC signal ) o
page 22 :change R239,R240 o 47 ohm by realtek " oA
® oA
5/25 | page 29 change PR133 to 1.58K, PR124 to 2.49K ,PC 22,PC14100.1u 0 2
page 22 remove Q25,Q24, stuff R236,R235 fix POPO sound ) o
" oA
6/9 | page 24: change R246 to 330hm,R245 to 680hm, R247 to 1500hm for LED brightness. ) )
" 2
= oA
" R
" oA
® oA
" 2
= oA
" R
" oA
® oA
" 2
= oA
" R
™ 2
2A T B2A
= oA
" R
" oA
® oA
" 2
= oA
" R
" oA
® oA
" 2
= oA
" R
" oA
® oA
" 2
" oA
" o
® oA
" 2
" oA
" R
" oA
® oA
" 2
" oA
" R
™ 2
" 2
= oA
" R
" oA
® oA
" R
" R
" oA
oA =
2 R
A o
A A
B2 ooy
A R
A R
A o
A =
B2 ooy
A R
A )
A o
A R
B2 ey
A c
2 D
A o
A ;R
B2 ey
A o
2 D
A o
oA R
B2 ey
A o
A D
A o
A R
B2 ey
A R
A D
A o
A R
B2 ey
A c
A D
A o
A R
B2 ey
A c
a2 ca
2 oy
2 c
B2A )
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