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BOM P/N Description
31ZRLMBOO0O ZRL MB ASSY(UMA, HR, DC) W O CPU
31ZRLMBOO10 ZRL MB( UMA, HR, DC, SURGE) W O CPU

intel
<MCH Processor>

ZRL BLOCK DIAGRAM

CHARGER

ISL88731 P27

3/5V SYS PWR

RT8223M P28

CPU CORE PWR
1SL95835 P29

Quanta Computer Inc.

ZRL

>
o) SandyBridge CPU +1.05V_VE:) +1.8V .
b= RT8238A HPAOO835RTER
w PCI-E
: DC 35W el
u DDR3 +1.5_SUS discharger
0 RT8207A P31 P33
DDR Il - SODIMM 0 |  Dual Channel DDR 1l | 5 rPGA 988
1066 MHz x
DDR Il - SODIMM 1 {ee—— = +VCCSA Thermal protect
P14, 15 FDI CLK DMI RT8241D7 P32 P33
) P4~P7 5GT/s
FDI interface X4 DMl interface
SATAO 2.7GT/s| 5GT/s
HDD (SATA) FDI  CLK DM INT_CRT
P20 H P = CRT
SATA Gen3 I n tel S —
SATAL £
ODD (SATA) satagenz  <PCH> 2 INT_LVDS
P20 = =
= LVDS o16
G
USB 2.0
UsSB 2.0*3 :
CougarPoint 0.7 pc. INT_HDMI
USB1,3,9 P24 USB g PCIE HDMI P17
Bluetooth
HDA PCI-Express Gen2 PCIE-6
e 2 m ES%A; 2%?"% 5G1/s op13 MINI CARD
WLAN b10
CCD (Camera Azalia e
USB38 P16 HM65 not support USB 6 & 7
RTC HM65 not support SATA 2 &F3’8 P13 YTAL
Card Reader S =1 —— PCIE-1 ATHEROS AR8158 245
T SPI LR 10/100 LAN
USB12 P23 I P18 P18
I—‘ I:l }J X'TAL
. 25MHz
fudio CODEC Dual SPI ROM | |wPcE791FLASH
MB x1 (Basic ME+Braidwood) NPCE971
P21 P9 P26
HP Jack || MIC JacK | SPK || DMIC |[|SPI ROM|[Touch Pad|| Keyboard|| Fan Driver _________ PROJECT :
1ze ocument Number
P22 P22 P21 P21 P26 P25 pos | | PATYPE)  pyg Block Diagram
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ZRL power tree

+5VPCU +5VPCU
<Alway ON>
MDV1
660 +5V_s5 32
RT8223M <S5_ON>
PU4
MDV1660 L5y 2.5
<MAIND>
g
IS +3VPCU +3VPCU
<Alway ON>
A03404 +3v. S5 0.21a
<S5_ON>
MDV1660 v 3.65a
<MAIND>
g:nart HPAOO0835RTER +1.8V  1.75a
arger PU7 > CMATNON>
ISL88731C
BATTERY PU2
+1.5V_SUS +1.5V_8SUS 132
<SUSON>
203404 1.5V 0.38a
<MAINON>
RT8207L
P
us +0.75V_DDR_VTT 0.75A
<MAINON>
=1 +SMDDR_VREF 0.382
g <SUSON>
RT82382 +1.05V_S5 142
PU8 <S5_ON>
Power States
CONTROL
POWER PLANE VOLTAGE | DESCRIPTION SIGNAL ACTIVE IN
RT8241DZ +VCCSA  6a
VIN +10V~+19V | MAIN POWER ALWAYS ALWAYS PU6 <HWPG VTT>
+VCCRTC +3V-+33V | RTC POWER ALWAYS ALWAYS
+3VPCU +33V EC POWER ALWAYS ALWAYS
+5VPCU +5V CHARGE POWER ALWAYS ALWAYS 1SL95835HRTZ}T
+15V +15V CHARGE PUMP POWER ALWAYS ALWAYS +VCC_GFX 332
PU5S <VRON>
+3V_S5 +3.3V LAN/BT/CIR POWER S5_ON S0-S5
+5V_S5 +5V USB POWER S5_ON S0-55
+5V. +5V HDD/ODD/Codec/TP/CRT/HDMI POWER MAINON S0 +VCC_CORE 53a
+3V +3.3V PCH/GPU/Peripheral component POWER ~ MAINON so <VRON>
+1.5VSUS +L.5V CPU/SODIMM CORE POWER SUSON S0-3
+0.75V_DDR_VTT +0.75V SODIMM Termination POWER MAINON so
+VGFX_AXG variation Internal GPU POWER GFX_ON so
+1.8V +1.8V CPU/PCHIBraidwood POWER MAINON S0
+1.5V +1.5V MINI CARD/NEW CARD POWER MAINON S0
+11V_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
Lcovee +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 /O POWER PG_GPUIO_EN| Discrete enable
+15V_GPU +15V VRAM CORE POWER PG_15V_EN | Discrete enable
+1.8V_GPU +1.8V GPU_CRE/LVDS/PLL POWER +L5V_GPU Discrete enable Quanta Computer Inc.
JP/PEGPOYER 1 POV EN Discrete enable PROJECT : ZRL
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+3V_S5 +3V_S5

intel
<PCH>

CougarPoint 0.7

mBGA 989

(25mm X
25mm)

+3V_GPU +3V_GPU

+3V_GPU O
2.2KQ N12P-GE
G
D I_NM_IOS S|2cs sa
SVB_MEO_DAT L
— G
D [ymogl.S_!2Cs sba
+3V_S5 +3V_S5 +3VPCU  +3VPCU
O O +3V_S5 O O
.-
SVB_ME1_CLK S|__|G D MBCLK EC
== INMO°I —
= ITE 8518
SVB_ME1_DAT S[ \mvosl D VBDATA
+3V_S5 +3V_S5 +3V +3V
O +3\é—>55 O O Slave ADDRESS :AOH Slave ADDRESS :A4H
DDR3 DIMM-0-STD] [ VREF DQO DR3 DIMM-1-STD VREF DQ1
(5.2H) M2 Solution 9.2H) M2 Solution
22KQ| | 2.2kQ 47k| | 47kQ
SMB_PCH_CLK D [umos| S| SVB_RUN_CLK
SMB_PCH_DAT D |_|:|’\“vI 05| S SMB_RUN_DAT

:
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Sandy Bridge Processor (DMI, PEG,FDI)

Sandy

Bridge Processor (CLK,MISC,JTAG) 04

U17A U178
PEG_ICOMPO
{g} DML DMI_RX#{0] PEG_RCOMPO
- DMI_RX#{1] BOLK CLK_CPU_BCLKP [10]
% DuLTXNZ Smlﬁiﬁ% [ {9] H_SNBVBY < }———— C26d proc_SELECT# 8 ) BCLK# CLK_CPU_BCLKN [10]
- N PEG_Rx#[0] [-K33-x
PEG_RX#[1] [ATX skToCCH
[8]  DMI_TXPO DMI_RX[0) PEG_RxX#[2] [F-34-x P75 @1 2=EE——AN24Y giroccH E
[8] DMI_TXP1 DMI_RX[1, PEG_Rx#[3] [~135-x DPLL_REF_CLK CLK_DPLL_SSCLKP [10]
% DMI_TXP2 DMI_RX[2] PEG_RX#[4] [32-x DPLL_REF_CLK# CLK_DPLL_SSCLKN [10]
DMI_TXP3 DMI_RX(3 E PEG_Rx#[5] [-H34x -
PEG_Rx#[6] [FH3Lx
8]  DMI_RXNO G211 omt_Tx#(0] PEG_Rx#[7] [FE33x TP76 TP CATERR# CATERR#
[8]  DMI_RXN1 E22- omI_TX#(1] PEG_RX#(g] [FG30x
[8]  DMI_RXN2 £21 pm_TX4(2] PEG_Rx#[9] [FE33-x
8]  DMI_RXN3 DMI_TX4[3] PEG_RX#[10] 534
o PEG_RX#[11] [FE32X [11,26] EC_PECI <__>——————AN33 | pp(y SM_DRAMRST# PRE——{ > CPU_DRAMRST# [5]
[8]  DMI_RXPO G221 pmt_TX[0] PEG_RX#[12] [FR33x Q -
[8]  DMI_RXP1 022+ oMI_TX(L PEG_RX#[13] [F23Lx
[8]  DMI_RXP2 201 pmIZTX(2 PEG_Rx#[14] [FB33x R23 56 4 H PROCHOT R Al (7)) SM RCOMP 0 R138, 140/F 4
[8]  DMI_RXP3 DMI_TX[3 PEG_RX#[15] [F432x [26,29] H_PROCHOT& "} PROCHOT# LLl SM_RCOMP[0] SM_RCOMP_1_R369, 255/F 4
SM_RCOMP(1]
T ggg,giﬁ} _Lzs_X_BLX Ij—: = M RCombla] [A4—SM RCOMP 2 Ras 200F 4 |||
o1 o PEG RX[2] K34 [11] PM_THRMTRIP#}—PM THRMTRIPY __ ANS2H 11epmTRIPH
8]  FDI_TXNO A2 FpI0_Tx#[0] PEG_RX[3] [FH32x
8]  FDL_TXNL H181 Foio_Tx#1] PEG_RX([4] [FH32-<
o kR FEERE e
- B PEG_RX[6]
[8]  FDI_TXN4 8211 FoIL_TX#[0] 5 PEG_RX[7] [FE33-x PRDY# DA%TWB
8]  FDI_TXN5 20 Foir (1] L PEG_RX[8] [FE30x PREQy PAB2Z XDP PREQF
[8]  FDI_TXN6 D181 FpIt_TX#(2] PEG_RX([9] [FE35-X
[8]  FDL_TXN7 FDIL_TX#[3] 1 PEG_RX[10] [FE33x TCK Lo ek
PEG_RX[11] [FE32x E 2 ™S _ARu—igg msw
a2 /m\ PEG_RX[12] [F234x (8] PM_SYNC<_>—————————AM34 | by gyNC o TRST# pARI0 XOP TRSTE
[8]  FDLTXPO £22 Fpio_TX[0] 2‘0 PEG_RX[13] [FE31x R13 10K 4 m
B e £20 | FRI0-TX ~ PEC_RX(14] (LK e M} oiunova ] b s G m—
8 FDITXP2 £20 £pi0_TX[2] () PEGRXs] B2 ll TDO [FARA SR8
[8]  FDL_TXP3 G181 Fpio_TX[3] —_— [11] H_PWRGOOD > AP33 | NCOREPWRGOOD o
[8]  FDI_TXP4 8201 FoI1_TX[0] ()] PEG_Tx#[0] [F429x
{g} Eg:_&gg S191 FoIL_TX(1] — PEG_Tx#[1] (4325 XDP DBRST#
5 e E1 Egﬁ};{g c (ol gég:&gg Mz PM_DRAM PWRGD R S DRAMPWROK % g pBR# [PALS XDP DBRSTY —~ypp pBRST# [8]
— PEG_Tx#{4] [F-22-x -
[8] FDI_FSYNCO FDIO_FSYNC ﬁ PEG_Tx#5] [H31x R295 75 4 — BPM#[0] PALZE
[8] FDI_FSYNC1 FDI1_FSYNC PEG_Tx#[6] [-K28x +1-05V_VTTO—’\/\/—1 ) BPM#[1]
18] FDI_INT [ >——H20{ o N7 géﬁiﬁg 128 CPU PLIRST# R296 43 4CPU PLTRST# R ARAAY pesers Sm{i} pALG
- D PEG_Tx#[9] [FH2%x BPM#[4] PARIS
[8] FDI_LSYNCO Bﬁ FDIO_LSYNC PEG_Tx#[10] [F82Lx BPM#(5] PARIK
[8] FDI_LSYNC1 FDI1_LSYNC Q. PEG_TX#L] FE22X o BPM#[6]
PEG_Tx#[12] [FE2LX BPM#[7]
PEG_Tx#[13] [F228x
PEG_Tx#[14] [FE28-x
PEG_TX#[15] [FE25-x
€DP_COMPIO
ﬁE’TP e%(;M:P 5 AL eDP_ICOMPO PEG_TX[0] 428 CPU-989P-1PGA
eDP_HPD PEG_TX[1] FM33x +3V_S5
PEG_TX[2] [FM30x g
PEG_TX[3] [--3L-x
%C15 1 6pp_AUX PEG_TX[4] [F28-x +3V_S5
%151 epp_AUX# PEG_TX[5] 30X +1.5V_CPU 5
% PEGTH(Y _KZLX—JB—X cas3 o
PEG_TX[7]
#E epp_TX(0] [%) PEG_TX(8] [2Z-X Io.1u/10v_4
%E16 4 eppTX[1] PEG_TX[9] [FH28x —
L1681 epp TX[2) PEG_TX[10] [F828¢ B R303 o3
*G151 epp_TX[3] PEG_TX[11] [FE28¢ L . 01LU0V_4
PEG_TX[12] FE2E-X 22 200/F_4 *ne vee
»C18 epp_Tx#(0] PEG_TX[13] [F22L 8,26] SYS_PWROK \ . FM DRAM PWRGD Y 2
*E184 eppTX(1] PEG_TX([14] [FE28x 4 4 R392 130/F_4 PM_DRAM_PWRGD R [10.18,19,23,26] PLTRST: N
D16 epp TXH[2] PEG_TX[15] [F225-X [8] PM_DRAM_PWRGD)| / . CPU PLTRST#
*EL51 eDP_TX#(3] T TaNc160 GNDOUT
I R391 *39 4 I = 7ALVCIGOTGW
Q21 *2N7002D
MAINON_ON_G [6,33]
DP & PEG Compensation Processor pull-up(CPU) Losv V7T
EEEE—EEA +1.05V_VTT
eDP Hot-plug
+1.05V_VTT +1.05V_VTT +1.05V_VTT
? [8.29] IMVP_PWRGD P Q18
- . i R294
H_PROCHOT# R17 62 4 H FDV30IN HPD disable o
R322 24.9/F 4 eDP_COMP 24.9/F_4 PEG_COMP XDP_TDO a7 514 -
XDP_TMS 300 514
eDP_COWPI O and | COWPO si gnal s shoul d PEG | COWI and RCOWPO si gnal s shoul d XDP_TDI 306 514 7 INT eDP HPD Q
be shorted near balls and routed with be routed within 500 mils ADP_PIEQ: Rad wLa R289
typical inpedance <25 nohns typical inpedance = 43 nohns 1K_4
PEG_| COVPO si gnal s shoul d uanta Computer Inc
be routed within 500 nils XDP_TCLK __R310 51 4 Q p ’
typical inpedance = 14.5 mohns XDP_TRST# _R304 514 oLr PROJECT :ZRL
PM THRMTRIP# 1 3\ 3 MMBT3004 1 qyg gppng [28,39] . ul
ize Document Number
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u17c

Sandy Bridge Processor

(DDR3)

[14] M_A_DQ[63:0] O\

SA_DQI0]

SA_DQ[16
SA_DQ[17
SA_DQ[18
SA_DQ[19
SA_DQ[20
SA_DQ[21.
SA_DQ[22
SA_DQ[23
SA_DQ[24
SA_DQ[25
SA_DQ[26
SA_DQ[27
SA_DQ[28
SA_DQ[29
SA_DQ[30
SA_DQ[31

SA_DQ[36
SA_DQ[37
SA_DQ[38
SA_DQ[39
SA_DQJ40
SA_DQ[41
SA_DQ[42
SA_DQ[43
SA_DQ[44
SA_DQ[45
SA_DQ[46
SA_DQ[47
SA_DQ[48
SA_DQ[49
SA_DQ[50
SA_DQ[51
SA_DQ[52
SA_DQ[53
SA_DQ[54
SA_DQ[55
SA_DQ[56
SA_DQ[57
SA_DQ[58
SA_DQ[59
SA_DQ[60

> >(>>[>>>>[> 23> > >> 32> >>> 22|32 > 23> [> >332 22| 2> > 222> > [> 3> > 2|2 2> 223> > > [>>[> > >

SA_DQ[62
SA_DQ[63

[14] M_A_BS#1 SA_BS[1]
[14] M_A_BS#2 SA_BS[2]
[14] M_A_RAS# SA_RASH#
[14] M_A_WE# SA_WE#

DQ63 _ AH15

DDR SYSTEM MEMORY A

CPU-989P-rPGA

SA_CLK[0] M_A_CLKPO [14]
SA_CLK#[0] M_A_CLKNO [14]
SA_CKE[0] M_A_CKEO [14]
SA_CLK[1] M_A_CLKP1 [14]
SA_CLK#] M_A_CLKN1 [14]
SA_CKE[1] M_A_CKEL [14]
RSVD_TP[1] [FAB4x
RSVD_TP[2] [FA44x
RSVD_TP[3] [P
RSVD_TP[4] [FAB3x
RSVD_TP[5] [FAA3x
RSVD_TP[6] [FAA0x
s o —— ey S
SA_CS#]1 X
RSVD_TP[7] PAGLX
RSVD_TP[g] PAHLX
e e e—— ey SR
SA_ODTI1] X
RSVD_TP[9] [FAG2x
RSVD_TP[10] |FAHZx
/—O M_A_DQSN[7:0] [14]
ca A _DQSNO_/1
A boand) [es A DOSN1 /]
SA_DOSHZ] -4 A DQSN2 /]
SA_DQS#[3] Y& A DQSN3 /]
SA DOSH{4] AL6 A DOSN4 /]
SA_DOS#[5] [FAME A DQSN5 /]
SA_DQs#6] [FARLZ A _DQSNG /]
SATDOSHT] |-AMIS A_DQSN7
/—O M_A_DQSP[7:0] [14]
D4 A _DQSP0_/]
Sﬁ—gggg’ E6 A _DQSP1 /]
SATDOS[Z] |2 A_DQSP2 /]
SATDOS[] LB A_DQSP3 /]
SA_DQs[4] [FAL2 A DQSP4
SATDOSlE Al A_DQSP5 /]
SAiDQSG AR11 A 3:2SP6 /
SA_DQs[7] |FAMI4 A DQSP7 /
/-D M_A_A[15:0] [14]
SA MA[O] AD1Q. A_A0
SA_MA[L W 2 ﬁ
SA_MA[2] A2 w
SA_MAL3] [ Y
SA_MA[] R s
SA_MA[5] 2 i
SA_MA[G] AL s
SA_MA[7] A
SA_MA[g] L e
SAMAI 7 g AA1O
SA_MA[10] A0 A
SA_MA[L] A w
SA_MA[12] A4 i
SAMA[13] [-AE Y
SA_MA[14 R
SA_MA[15
+1.5V_SUS
R388
1KIF_4

CD_DRAMRST# 3

[14,15] DDR3_DRAMRST# R387 KIF 4

[15] M_B_DQ[63:0] O\

U17D

SB_DQ[0]

SB_DQ[11]
SB_DQ[12]
SB_DQ[13]
SB_DQ[14]
SB_DQ[15]
SB_DQ16]
SB_DQ[17]
SB_DQ[18]
SB_DQ[19]
SB_DQ[20]
SB_DQ[21]
SB_DQ[22]
SB_DQ[23]
SB_DQ[24]
SB_DQ[25]
SB_DQ[26]
SB_DQ[27]
SB_DQ[28]
SB_DQ[29]
SB_DQ[30]
SB_DQ[31]

SB_DQ[36]
SB_DQ[37]
SB_DQ[38]
SB_DQ[39]
SB_DQ[40]
SB_DQ[41]
SB_DQ[42]
SB_DQ[43]
SB_DQ[44]
SB_DQ[45]
SB_DQ[46]
SB_DQ[47]
SB_DQ[48]
SB_DQ[49]
SB_DQ[50]
SB_DQ[51]
SB_DQ[52]
SB_DQ[53]
SB_DQ[54]
SB_DQI[55]
SB_DQ[56]
SB_DQ[57]
SB_DQ[58]
SB_DQ[59]
SB_DQ[60]
SB_DQ[61]
SB_DQ[62]
SB_DQ[63]

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

SB_CAS#
SB_RAS#
SB_WE#

DDR SYSTEM MEMORY B

CPU-989P-rPGA

[10] DRAMRST_CNTRL_PCH<__}

< |CPU_DRAMRST# [4]

ﬁqzo
2N7002D

R386
—C 4.99KIF_4

446
0.047U/10V_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_CLKN1 [15]
SB_CKE[1] M_B_CKEL [15]
RsVD_TP[11] [FABZx
RSVD_TP[12] [FA42
RSVD_TP[13] 12X
RSVD_TP[14] FAALX
RSVD_TP[15] [FABLX
RSVD_TP[16] [0
s ] e w— iy Sy 1
SB_CS#[1] X
RSVD_TP[17] PAREX
RSVD_TP[18] PAEEX
] -y e— Ve Sy SR
SB_ODTI1] X
RSVD_TP[19] [-aDR5¢
RSVD_TP[20] [FAESX
/—O M_B_DQSN[7:0] [15]
sB_DQs#(0] -2
sB_DQSH(1] [E2
sB_DQs#[2] [
sB_DOSH#[3] -
SB_DQSH{4] AR5
SB_DQSH[5] 422
o boen) [Fapas QSN7_/
—_> M_B_DQSP[7:0] [15]
SB_DQSIO) g L
sB_DQs[1] -5
$8_DQS[?] [
s8_Ds[3] [
SB_DQS[4] 4N
$B_DQS[5] 428
58_DQS[6] 4K
SB_DQS[7,
= M_BA[I50] [15]
SB MA[O AA8 AQ
SB_MA[L ;7 2
sB_mAl2] R a
SB_MAL3] 15 A
SB_MA[Y] (12 =
SB_MA[S] L A
SB_MAJ6] 2 o
e ul N
sB_MAg] [ -
SB_MA[9] [ e
s8_MA[10] A5 o
s8_mafL1] (£ -
SB_MA[12] [ A
s8_MA[13] (-AB A
s8_MA[L4] (B2 Se
SB_MA[15
Quanta Computer Inc.
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Sandy Bridge Processor (POWER)CPUVTT

+VCC

CPU Core Power
SNB 45W:52A
Spec
470uF/4mohm x 4

CORE
o

UL7F

POWER

SNB 45W:8.5A

Spec

330uF/6mohm x 2
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S
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B>

BB p

L
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s
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55 C355 0U/6.3V_8 [10U/6.3V_8
70u/2V_7343 [lm)ulzvjad

BE

“w_j"f‘

_L
54
470u/2V_7343

fs

BB p

]

BBEE

BB p

£

R

BB p

£

R

pRRrRRRrRrriRiRRRRREEEEEEEEEE

B

VCC100

CORE SUPPLY

Sandy Bridge Processor (GRAPHIC POWER)

220F x 12 CPU VGT POWER
220F x 7 (Non-stuff) SNB 45W:21.5A u7e
ukF x lon-stu
Spec
. °5¥—VW p +VCC_GFXO- L24 1 \AxG1 SRS VAXG_SENSE VCC_AXG_SENSE [29
470uF/4mohm x 2 :; i VAXG2 (é) ZVSSAXG:SENSE [—SVSS AXG SENSE [29]
VAXG3
22uF x 12 201 \axGa S CPU MCH
vceiol 2:10 A%_El VAXGS )
vceioz VAXG6 n Jq SNB 45W: 5A
VCCIo3 Be a0 ¢—AR24 yaxG7
vccios [FAG10 R23 1 yaxce Spec
vecios 8 T Sstuizv. 73] "<asouiay_743 maa] VAXG9
VCCI06 gig i = . . N Elg VAXG10 [x, 330uF/6mohm x 1
veaos o T~C81 ~T~cso FT~ca13 a1z | YAXSL [25] 10uF x 6
Veioo s = 330U/2v_7343 | *330U/2v_7343 | 330U/2v_7343 £z | Cis I SM_VREF | AL *VDDR REF CPU_.\nog ReF_cPU
vecioo (-1 A2 VAXG14 BN Real
vCeio11 VAXG15 .
211 _I_ _I_ _I_ _I_ _l_ P20 CAD Note: +VDDR_REF_CPU shoul d 10uF x 6
veciolz C419 TTC423 TCA%6 T =C425 T=C94 VAXG1G i ce wi
vCclo13 [HH14 AP1B { \AxG17 have 10 mi| trace width
Vegons My 0U/6.3v_8L0U/6.3v_8[10U/6.3v_8L0U/6.3V_BL0U/6.3V_8 P17 | Varel?
vecions (HHIL _L 22 vaxG1o
x veao Far = cs53 c52 c73 carg N1 | VAXE20
Veciots [612 0U/6.3v_810U/6.3v_8 [10U/6.3V_BL0U/6.3V_8, T e 0 1y cPU
Q veciols (14 _L _L _L _L N vaxG23 3 5
S veeio2) e Caz4 ==C105 T=C106 =C108 ==C107 = anza | yAXSSd 0 = VoDOo1 [2E T
VeSoX et 0U/6.3v_8L0U/6.3v_8[10U/6.3v_810U/6.3V_B[L0U/6.3V_8 M23 1 AXG26 Q VDDQ2 [-AE4 _L _L _L _L _I_
a veeiozs _L _I_ _I_ _I_ avan] VAxG2T =~ § VD3 [-AEL c131 c125 c147 c140 c132
5 veciozd = cao c389 c74 c39 VITH e o zgggg Ca 7U/25V_8J.7U/25V_8
vocions [ELL 0U/6.3v_8[10U/6.3v_8[L0U/6.3V_8 oure.av_s% Ve a, N VDoge [
VCCIO26 DI2 l_ _l_ o3 VAXG31 VDDQ7 7
O Veciops |21 cos SRoeR Smoie = A21 Uaaas n e
m VESI02 Mout 0U/6.3v_8[10U/6.3v_8[L0U/6.3V_8 20| yAxS3s ™ . vonoas [
o, VCCIO30 ‘éi“ _L _L _L _L Aﬂ?l VAXG35 ~ VDDQ11 tﬁ _L _L _L
veciost ey = C396 =C395 =Ca17 =Cag4 aicoa| YAXS30 ! yboRL2 e c141 126 cus _|+cise
Vg% fen 7U125V_8 .7U/25V_8 [1.7U/25V_B . 7Ul25V._8| K23 | VAxa3t xgggﬁ P4 7U/25V_8  [LOU/6.3V_8  [LOU/6.3V_8 T~330U/2V_7343
VCCIO34 ’;i“ _L _L _L _l_ AE - vaxase o™ vbDQ1s HEA—
xggggg A 92421USIG 3v_8 924203/6 3v_8 'CzszﬂJ/s 3v_8 92327\}/5 3v_8 e xﬁig:g & =
VCCI037 2;3 T Y T i T Y T Y 1‘314 VAXG42 Q CPU SA
vccioss [-A12 24 vaxGa3 Q .
VCCI039 = 23 vaxGas SNB 45W: 6A
123 R61__, , “short 4 120 | VAXG4S
vCeio4o O+LOSV_VTT 20 vaxGas Spec
VAXG4T
_L _L _L _L A':‘llz VAXGAS A 330uF/7mohm x 1 HVCCSA
VAXG49
ca7 c3g c87 css 23 Q
T~22U/6.3V,BT*22U/5.3v,sT*zzu/a.av,e_l_*zzule.sv,s H21 | VAXSSO ~ vecsar |42z 10uF x 3
1 A0 vaxes2 vocsaz (M2 _L _L _L
H17 | Varess VOCSAS - o ca2 ca3 c3eo  _|+casl
VAXGS Vecons s 70/25V_8  Jh.7UI25V_8  P.7U/25V_8 ZT~*330U/2V_7343
< VCCSA6 i( “6
) vecsar (-H28
VCCSA8
CPU VCCPL ey N
SNB 45W:1.5A 7 . §
B
Q VIDALERT# pAL22 H_CPU_SVIDALRT# Spec xgggtté (_) VCCSA_SENSE 4123—{ “SVCCSA_SENSE [32]
I VIDSCLK sreh et VCCPLL3 0
N ibsu 128 VRSVID DATA 330uF/7mohm x 1 cadg ca43 cass |+ > ~
7U/6.3V_6 [LUIG.3V_4 [LU6.3V_4 ~T~CA451 @ Fc cop | C22 M FC C22 R3S w0k4 ||,
9)] 10uF x 1 *330u/6.3V_7343 . E VCCSA_VID1 VCCSA_SEL [32] 1"
1uF x 2 ~
CPU-089P-TPGA
Layout note: need routing 4.5A
15V_SUs . 15v_CPU
together and ALERT need O S
between CLK and DATA e 0002 1206
SVID CLK b RL43 N N0.002/F 1206 ]
SVID_ci 3
VR_SVID CLK
[>VR_SVID_CLK [29
2] [RBANAE Lo1vee corE -SVIp-CLC ) I
Eél vee_sense [FAI35 ~—SVCC_SENSE [29] ———————————— = 5 5
VSS_SENSE (-Ad34 [SVsSs SENSE [29] R |
) | 7
e i | Place PU resistor | MAIND b *AO4496
g 0 L—AR339 AAWE 4 11 05v_ vTT | close to CPU |
VCCIO_SENSE VCCP_SENSE [30] +1.05V_VTT
- Al0 a | c1a0 R139
[il VSSIO_SENSE “‘ {T > VSSP_SENSE [30] : | I*nop,sovj +220_8
% ! R248 :
= : T30F 4 ‘ SVID DATA
0 VR SVID DATA VR_SVID_DATA [29] [4,33] MAINON_ON_G

CPU-989P-rPGA

+SMDDR_VREF
o

[28,31,33] MAIND

+VDDR_REF_CPU
o)

Q6
*DMN601K-7

r-—-r———>—~>"~>"~>"=77777= |
R389, A 08 | |
| . +
| Place PUresistor 7%
3 I close to CPU |
o19 | 12 roo SVID ALERT
*2N7002D R384 | | 754
*100K_4
| H _CPU SVIDALRT# R31 434 |

VR SVID ALERT# ——\r SvID_ALERT# [29]

\AAAAAN/ L1 | er n m
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Sandy Bridge Processor (GND)

U171

] ves Ve Paiie

129 vss3 vssg3 ALl 135 vssie1 vss23 [£22
27 vssa vssga [FAlld 124 vssie2 vss23s E12
25 vsss vssgs Al 138 vssie3 vss236 [-E2
22 vsss vss86 AL 122 vssiea vss237 [FE22
T8 vss7 vssa7 Al T2 vssies vss238 [-E24
18 vsss e s 130 vssies vss239 £2
T3 vsso vssgg [FAL2 129 vssie7 vsszdo E18
10 vss10 vss9o [FALL- 128 vssies vssza1 [-E1
AT vss11 vsso1 [FAHIS 127 vssie9 vsszaz E12
T4 vss12 vsso2 [-AH3 26 vss170 vss243 [EL
A1 vss13 vss93 [FAHE2 B9 vssi71 vss244 [E2
B25 vss1a Vss9q [FAHA0 B8 vss172 vss245 (£
221 vss1s VSs95 [-AH2 B4 vss173 vss246 [EL
19 vss16 vss96 [FAH2A B vssi7a vss247 [-E8
R16 vss17 vssg7 [FAH2G B3 vssi7s vss248 [E3
B13 vss1a vss9g [FAHZS 22| vss176 vss249 [E2
R101 yss19 vss9g [FAH22 M3 vss177 vss2s0 [
AT vss20 vss100 [-AHLS N34 vss178 vsszs1 [-£2
AR4 vss21 vssio1 AL M3 vss179 vss252 [FEL
AR2 vss22 vssi02 [FAHE N32 vss180 vss253 [F035
B34 vss23 vss103 [FAHL M vss181 vss2s4 032
B2 vssaa vssi04 [FAG2 N0 yss182 vss255 [-29
P28 vssas vssi05 [-AGA 29 vss183 vss256 [-228
P25 vssas vss106 [FAG4 28 vssig4 vss257 -2
B2 vssa7 vss107 [FAES N2 vssias vss2sg [-O1L
P18 vssas vssi108 [AE 261 vssise vss259 -G
P18 vssa vss109 [FAES 1241 vssis7 vss260 [-E2
L3 vss3o vssi10 [FAEZ- L3  vssiss vss261 [-E2
P10 vssat vssii1 [FAE L301 yssis9 vss262 [FC2L
AT vss32 vssi12 [FAE 21 vss190 vss263 [FC2
AB4 vss33 vss113 [FAE3 L vssio1 vss264 [FC22
AP vss3a vss114 [FAEZ2 L vss192 vss265 [-C1
N30 vss35 vssiis FAE3L L6 vss193 vss266 L
25| USS3r vesity [AE22 L] Vestos VSS768 [ L2
N2 vss3g VS S vssi1g [FAE2S H- vssi96 VS S vss269 B
M2 yss39 vssi1g [FAEZL L2 vss197 vssz7o B
M8 yssao vss120 [FAE2 - vssios vsszz1 A1
M3 yssar vssi21 [AE K35 vssi99 vssz72 L
U0 yssaz vssi22 -4 K32 vss200 vss273 B2
AN vssa3 vss123 [FAC2 K29 vssao1 vssz74 B
A4 vssas vssi24 [-ACH 26 vss5202 vss27s AL
AM29 1 vssas vssi25 [-AC8 134 vss203 vss276 (B2
AMZ5 vssap vss126 [AC 3 vss204 vssz77 -2
AM22 vssa7 vss127 [FAC3 H33 vss205 vssz78 B2
AMIS | vssag vss128 [FAC2- H30 vss206 vss279 435
AMIO vssag vssizg AR H21 vss207 vss280 432
AMIZ vssso vss130 A8 H241 vss208 vss281 (429
M0 vsss1 vssi31 4833 H21 vss209 vss282 |42
AMT vss52 vss132 [FAB22 H18 vss210 vss283 423
AME vss53 vss133 AL 18 vss211 vss284 A2
AMZ vss5a vss134 AR L3 vss212 VSS285

AM2 vsss5 vss135 [-AB2 10 vssa13

AU ysss6 vss136 4828 Ha vssaia

AL vss57 vss137 A8 HA vssais

AL vssss vss138 48 HI vssaie

AL28 vsss9 vss139 (2 Ho vssa17

ALZ5 vss6o vssi4o (& Ha vssais

AL22 yss61 vssia1 (B B4 vssa19

AL vss62 vss142 (3 Ha vss220

ALLG vss63 vss143 -3 21 vssaat

AL yssea VSS144 i vss222

L0 vsses vss14s A8 G351 vss223

AL vsses vssi4e i 822 vss224

ALA vsse7 vssia7 442 829 vss225

A2 vsses vss14g |42 8201 vss226

KI2 vsseo vssi4g A1 823 vss227

K20 vss7o vssiso 440 8201 vss228

K27 vss71 vssis1 422 Gl vss229

K251 vsst2 vssis2 GLL{ vss230

K22 vss7a vssis3 42 E34 1 vss231

K19 vss7a vssis4 42 E3L{ vss232

K16 vss7s vssiss (-2 VSS233

K13 vss7s vssis6 (A

M0 vss77 vssis7 (A

AT vss78 vssisg (-5

Ak vss79 vssisg U

VSS80 VSS160

CPU-989P-rPGA

CPU-989P-rPGA

Sandy Bridge

Processor (RESERVED, CFQG)

U17E
RSVD28 [HL—x
RSVD29 [FAGLx
™7 @ K28 | crglo] RSVD30 FAELX
™ @ A'I‘;Z CFG[1] RsvD31 [FAKZx
CFG[2] RSVD32 P&
P9 AL27 1 crgig)
TP13 K26 ] CrGla)
P2 :: ’: CFG[5] RSVD33 [FAL26¢
TP1 AL crole] RSVD34 [FAM3X
CFG[7] RSVD35 [FALZLX
AM32 ] crgig)
AM30 ] crglo]
SAM28 ] cEG10)
AM26 ] cEGi11)
SAN2B ] cEG12)
SANSL cEGl13) RSVD37 FE—x
SAN2B ] cEG14) RsvD3s [~18-x
M7 ] cEG15) RSVD39 FH16x
YAK3L ] cEGl16) RSVD40 FE18x
YAN29 ] cEG[17)
RsvDa1 [FAR3S
SALZL ] \/AXG_VAL_SENSE RSVD42 [FAL34
SAH3L ] \/SSAXG_VAL_SENSE RSVD43 [FAL33K
>AI33 1 \oc VAL SENSE RSVD44 [FAB3X
SAH33 ] \/SSTVAL_SENSE RSVD45 [FAR3L
>AL26 ] psvDs a)
RsvDas B34
»—B4{ rsvpe % RSVD47 433
D11 rsvp7 RSVD48 [-A34-x
[T RSvD4g [FB35x
) RSvD50 [FC35x¢
»E251 rsvpg
»£E241 rsvpg
»E231 rsvpio
D241 gsyp11 RSVDS51 [FAL32¢
»G25{ rsyp12 RSVD52 [FAK3Z
G241 Rsvp13
»E231 rsvpi4
D231 rsvpis
€301 psvp16 VCC_DIE_SENSE [FAH2%
A3l Rsvp17
B30 1 psvpig
»-B29 1 gsvpig
»D30{ rsvp2o RSVD54 [FAN3S
»B3L{ rsypo1 RSVDS55 [FAMX
A0 Rsvp22
€291 Rsvp23
=120 Rsvp24
»B18{ rsvpas RSVDS6 [FA12x
P80 @———A19 1 yccio_SEL RsVD57 FALLX
RsvD58 [FARLx
=115 rsvp27
KEY FBL—

CPU-989P-rPGA

07

Processor Strapping

The CFG signals have a default value of '1' if not terminated on the board.

1

1KIF 4 ||'

CFG2
(PEG Static Lane Reversal)

Normal Operation

Lane Reversed

“IKIF 4 It

CFG4
(DP Presence Strap)

Disable; No physical DP attached to eDP

Enable; An ext DP device is connected to eDP

*1K/F 4 ||'

“IKIE 4 It
FIKIF 4

CFG7
(PEG Defer Training)

PEG train immediately following
xXRESETB de assertion

PEG wait for BIOS training

00: x8, x4, x4 -

CFG[6:5] (PCIE Port Bifurcation Straps)

11: (Default) x16 - Device 1 functions 1 and 2 disabled
10: x8, x8 - Device 1 function 1 enabled
01: Reserved - (Device 1 function 1 disabled ;

Device 1 functions 1 and 2 enabl ed

function 2 disabled
function 2 enabl ed)
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' .
Cougar Point (DMI,FDI,PM) Cougar Point (LVDS,DDI)
u16C
U16D
4] DMI_RXN! 22: DMIORXN FDI_RXNO FDI_TXNO [4] [16] INT_LVDS_BLON h;jq L_BKLTEN SDVO_TVCLKINN 4-£B43¢
b 4] DMI_RXN £201 DMITRXN FDI_RXN1 FDI_TXN1 [4] [16] INT_LVDS_VDDEN L_VDD_EN SDVO_TVCLKINP ¢-2B43¢ o
4] DMI_RXN: ;ﬂn DMI2RXN FDI_RXN2 FDI_TXN2 [4] ous
4] DMI_RXN: DMI3RXN FDI_RXN3 FDI_TXN3 [4] [16] INT_LVDS_BRIGHT < L_BKLTCTL SDVO_STALLN [FAM42
FDI_RXN4 FDI_TXN4 [4] INT LVDS EDIDCLK SDVO_STALLP [-AM4Y
4] DMI_RXP :‘f: DMIORXP FDI_RXN5 FDI_TXN5 [4] [16] INT_LVDS_EDIDCLK NT VDS EDIDDATA Ijg >L_DDC_CLK
4] DMI_RXP AC20 puitRXP FDI_RXNG FDI_TXN6 [4] [16] INT_LVDS_EDIDDATA L_DDC_DATA SDVO_INTN ﬁ
4] DMI_RXP: S0 DMI2RXP FDI_RXN7 FDI_TXN7 [4] R40 29K 4 SDVO_INTP INT. HDMI
4] DMI_RXP: DMI3RXP +3 Ro1 oK 4 pag [ L-CTRL_CLK
4 DM TXN AW24 FDI_RXPO FDI_TXPO [4] - L_CTRL_DATA
I DMIOTXN FDI_RXP1 FDI_TXP1 [4
4] DMI_TXN1s AW20 1 i3 TXN FDI_RXP2 FDI_TXP2 [4] -||| R4S 237KIF 4_AE37 |y 5 SDVO_CTRLCLK ¢ *; NT_HDMI_DDCCLK [17]
4] DMI_TXN2: BE18 { ppizTXN FDI_RXP3 FDI_TXP3 [4 P18 @—AE6 ] [yp vBG SDVO_CTRLDATA |- NT_HDMI_DDCDATA  [17]
4] DMI_TXN: AVIE | DMIBTXN FDI_RXP4 FDI_TXP4 [4
Avon E [a) FDI_RXP5 FDI_TXP5 [4] -||| E48 1| \/p VREFH
4] DMI_TXP 2291 DMIOTXP L FDI_RXP6 FDI_TXP6 [4] | S—TA LVD_VREFL DDPB_AUXN [FATA% ||
4] DMI_TXP DMILTXP FDI_RXP7 FDI_TXP7 [4] DDPB_AUXP
4] DMI_TXP: AY1E ] pyiTXP DDPB_HPD [-AT4 <___JINT_HDMI_HPD [17]
4l OMITTXP ALLE | DvisTXp [16] INT_TXLCLKOUT- > LVDSA_CLK# HOMITX2N R €230 | 10, vV 4
FDILINT [FAMIE [T FpIINT - [4] [16] INT_TXLCLKOUT+: D LVDSA_CLK DDPB_ON 2 jn DM R —Co3t ] [0 100V NT_HDMITX2N [17]
. DDPB 0P VA e N R Go17 | [o.10r0v 4 NT_HDMITX2P [17)
DMI_ZCOMP FDI_FSYNCO [FA12—— [ >FDI_FSYNCO [4] [16] INT_TXLOUTO. LVDSA DATA#0 1 ° DDPB_IN [HAMAS PR —cots ] [0 o NT_HDMITXIN [17]
Ra20 19.9/F 4 DMI COMP [16] INT_TXLOUT1- LVDSA_DATA#1 o DDPB 1P (A e N R Ga0s ] [o.10710v 4 NT_HDMITX1P [17)
+1.05V_VTT - DMI_IRCOMP FDI_FSYNC1 [FBC0— ™ > Fp| FSYNCL [4] [16] INT_TXLOUT2- LVDSA_DATA#2 < DDPB 2N (-ALlA HDOMITXOP R G210 [0.1UM0V 4 NT_HDMITXON [17)]
R325 750/F 4 DMI2RBIAS X550 LVDSA DATA#S DDPB_2P v HDMICLKN R G212 | [0.1U710V 4 NT_HOMITXOP [17]
-I||—'\/\/—B“Z‘— DMI2RBIAS FDI_LSYNCO FAV4A— ™S Fp| LSYNCO [4] “— DDPB 3N [-ANAZ HBOMICIKPR—Ga1e [0-1Urov 4 NT_HDMICLK- [17]
[16] INT_TXLOUTO LVDSA_DATAO CT.) DDPB_3P = = INT_HDMICLK+ [17]
FDI_LSYNCL [FBBIO— [™>Fpi ISYNCL 4] Eg} :m,m:ggl? LVDSA_DATAL e
i + LVDSA_DATA2
SAJAT | \/DSA DATA3 c DDPC_CTRLCLK {246 —
DSWVREN - DDPC_CTRLDATA [FB42x
c c
DSWVRMEN [FAL8—2SR0EES >
- SAEL0 4 \pSB_CLK# F
—SUS PWRACK ___c12f ssacks & DPWROK [-E22—ICH RSVRST# LypsecLe = ggg%ﬁﬂig [-Apase =)
g »AH45 o ! DDPC _HPD_PU Z
LVDSB_DATA#0 by DDPC_HPD [FATSE === o a
XDP_DBRST# <) LVDSB_DATA#1 N
[4] XDP_DBRST: SYS_RESET# (o)) WAKE# PBE—— < PCIE_WAKE# [18,19] >AE49] |\ psp DATA#2 [a] DDPC_ON [FAY4Z
© —————-5s--————s—-—————— . >&E45d | yDSB_DATA#3 DDPC_op [FAY4% o
c ‘ R place close to PCH | DDPC_ 1N FAY43( 1
—SYS PWROK____ P12 | 5y5 pwRoK 3V CLKRUN#/ GPIO32 PNE———— < TSCLKRUN# [26] SAHA3 1) \/psB DATAO - DDPC_1p [FAY4%
| R292 150/F 4 __INT CRT BLU I D Tl o Dopcar
! IS0F 4 INT CRT CRE ! LVDSB_DATA2 e DDPC_2P
[26] PWROK_EC PWROK $£C PWROK +3V, S5 gys_sTaT#/ GPIO61 PEE————{ >SUS_STAT# [26] | ISO/F 4 INT CRT RED | LVDSB_DATA3 S DDPC 3N [BBAZ
% | ! 1 pDPC_3p |-BB4S —
———————————————————— - [a) e
APWROK +3®_85  syuscLk/cPios2 FMA——— [ >PCH_SUSCLK [26]
a [16] INT_CRT_BLU }m g:l 23’5 CRT_BLUE DDPD_CTRLCLK 4435
M DRAM PWRGD +38 85 [16] INT_CRT_GRE: NTCRTRED CRT_GREEN DDPD_CTRLDATA [-M365¢
[4] PM_DRAM_PWRGD<__ }—2RAW ZWRED  BIZ | hpaMPWROK SLP_S5#/GPI0s3 PRIO——— @ P25 [16] INT_CRT_RED CRT_RED
(]
- DDPD_AUXN jﬁz
[26] ICH_RSMRST# [>—ICH RSVRSTH ___co1df poypsts ) SLP_sa# pHA——————[ >susc  [26] [16] INT_CRT_DDCCLK }m g:l ggggk’; b CRT_DDC_CLK % DDPD_AUXP DDPD HPD PU
[ BHai" DDPD HPD PU
a [16] INT_CRT_DDCDAT CRT_DDC_DATA DDPD_HPD
SUS PWR ACK K16 { gy USPWRDNACK/GPI030 +3V_sBP g3y pEA————— [ >suse#  [26] Ro7 334 INT CRT HSYNC R DDPD_ON [-BB43¢
[16] INT_CRT_HSYNC CRT_HSYNC DDPD_oP [-BE45¢
= ’ R30 33 4 INT_CRT_VSYNC R - —
[16] INT_CRT_VSYNC CRT_VSYNC DDPD_1N [FBE44¢
[26] DNBSWON# [ >————————F20d pyRrBTN# SstpaspGll———@ TP26 pDPD_1p [FBE44¢
DDPD_2N [FBE42¢
8 AC PRESENT DAC IREF DAC_IREF DDPD_2p |FBE4Z¢ B
__AC PRESENT __ hpq |
ACPRESENT /GPI031 DSW SLp_sus# pGlE—————@ P20 CRT_IRTN DDPD_3N :ﬁ
R38 DDPD_3P
PM_BATLOWi# BATLOW#/GP\O72+3V,SS PMSYNCH —AEH—OPM7$YNC 4 1K/F_4 CougarPoint_R1P0 +%;/
LAJ‘“O RI# +3V_SS SLP LAN#/ GPIO29 K14 SLP_LAN# L ) DDPC_HPD_PU R18 10K 4
B DDPD HPD PU__ R37 10K 4
CougarPoint_R1P0
Fol | ow PDG eDP di sabl e gui de
PCH Pull-high/low(CLG) System PWR_OK(CLG) .
— +
+3V_S5 o
+3V_S5 [}
Q R336
330K_4
PM_RI# R368 10K 4 c116
c124 *2.20/6.3V_4
PM_BATLOW# R347 82K 4 *0.1U/10V_4 DSWVREN
PCIE_WAKE# R381 10K 4 d = vz M -
uL R334 e nabl e
SLP_LAN# R83 10K _4 IMVP_PWRGD_R 4 / <_JMVP_PWRGD  [4,29] *330K_4
SYS PWROK gh = Enable au A
SUS PWR ACK _ R343 10K 4 4.26] SYS_PWROK 1 PWROK_EC <_JGFX_PWRGD [29]
*TC7SHO8 Low = Disable
AC_PRESENT R75 10K 4 TC7SHO8 ] =
R89
100K_4
PM_DRAM_PWRGD R342 200/F 4 Quanta Computer Inc.
PROJECT :ZRL
ize Document Number ev
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RTC Circuitry(RTC) PCH2 (CLG) .
Cougar Point (HDA,JTAG, SATA) 09
SERIR R108 82K 4
20mils C402_| |18P/50V_4 PCH_ODD_EN R105 10K 4
+3V_RTC U16A
Y3 R324
R349, 20K 4 RTC_RST# 32768kHz $ 10M4  |RTC X1 0 | prext ‘ FWHO / LADO LADO 119.26]
_I_ J1 C403 | |18P/50V_4 RTC X2 20| prexe 8 m:;;tig; t:g; Egég}
20MIL BATS4C Sass a8 1 FWH3/LAD3 LADS  [19,26]
1U/6.3V_4 = RTC RST# 020 rrersTH
30mils *SHORT_ PAD1 SRTC RSTH FWHA/LFRAME# P36  FRAME# [19.26]
= L SRICRSW a2 sprcnsts o oo 700 g ae 0
- - LDRQU#
s 4 wre mem +3v RTCORTZ IM 4 SM_INTRUDER# k22 \nTRUDERY E +3V | prots/ ah ooy pkas_PCH DROTL g 1p17
_L » |—— === === == | PCHINVRMEN 17 1 \\ryrmeN SERIRQ s SERIRQ < SSERRQ  [26]
Rag5 ca37 ca36 | 5vo_R423 10K 4 |
1K 4 1U/6.3V_4 1U/6.3V_4 T Ama
< S S . | | SATAORXN SATA_RXNO [20]
20MIL I I SHORT_ PAD1 | | ACZBICLKR N34 Lipa gork (D SATAORXP [-AML SATA_RXPO [20]
BT1 = = = | ACZ SYNC R 3 | ACZ_SYNC_CODEC Laa ©  SATAOTXN AES SATAZTXNO [20]  SATA HDD
- RTC_CONN N N N | | HDA_SYNC <« SATAOTXP SATA_TXPO [20]
il ‘ Hoo | 5 s e e e
o . ACZRSTHR ___ Kadd ppp_psté SATAITXN [HABLL SATA_TXN1 [20 SATA ODD
— Add MOSFET to separate CODEC SYNC signal - SATALTXP [FAR10 SATA_TXPL [20] Ll
[21] ACZ_SDINO[ > E34] ypa_spiNo SATAZRXN [-ADZx¢
SATAZRXP [FADIx
P19 @ G311 pp spint SATAZTXN [FAHSX
SATA2TXP [-AHAX
%C34 1 ypA_SDIN2 8
o SATASRXN jgizé
HDA_SDIN3 SATA3RXP
HDA Bus(CLG) et on. T S et
ACZ SDOUT R A36 SATASTXP
HDA_SDO
[21] ACZiB\TCLKG R69 33 4 ACZ BITCLK R - = SATAIRXN Y7
1] ACZ.SYNC< }—R66 A A334 ACZSYNCR Tp79 @—ECHGPIOSS 36 yipa pock_EN#/ GPIOS3 +:‘§ SATadn [2Da
1] ACZRSTHC }—RE _AAAB4 ACZRSTHR 32 1 pock_rsT#/ cpiors [F3V_85 ST
= lxa  g7rss
[21] ACZ_SDOUTC J—RES A 334 ACZ SDOUT R ‘ SATASRXN bmﬂ .
SATASTXN TP84
EeHJTAG TEK 1 jrag Tek SATASTXP [HABL— @ TP88
PCH JTAG Debug (CLG) - BCHJTAG TMS 7 yraG_TMs 2 SATAICOMPO J-‘JT
+1.05V_\ PCH_JTAG TDI K5 ITAG_TDI - SATAICOMPI Y10 SATA COMP__R87 37.4/F 4 O*+1.05V_VTT
a
+3V_S5 R365 51 4 PCH_JTAG_TDO 81| jrac 0O
SATA3RCOMPO
SATASCOMPI
TP8Y
?1].03/1F74 leléiIZF:‘ PCH _SPI_CLK I3 SPI_CLK SATA3RBIAS AH1 SATA3 RBIAS R353 . . A750/F 4 “‘
PCH_SPI_CS0# via e
&__PCH JTAG_TMS SPI_CS0#
PCH_JTAG_TDI ORSTL A A10K 4 PCH SPI CSI# 114
PCH_JTAG_TCK ey spLesw o saTALEDH PPA—BINA ALK oy
(%]
_PCHSPLSI vg| SPI_MOSI +3V  gaTAOGP / GPIO21 |14 PCH ODD EN
?13_61: ?0101/:;_4 ?é&/‘;_“ —PCHSPLSO 13 SPI_MISO +Fv SATA1GP / GPIO19 |BL_ BESBITO
CougarPoint_R1PO
= = PCH Strap Table
PCH Dual SPI (CLG) MX25L3205DM2I-12G: AKE39FP0Z00 Pin Name Strap description Sampled | Configuration
W25X32VSSIG: AKE39ZPONOO X 0 = Default (weak pull-down 20K ®
p R126 K 4 SPKR
SPKR No reboot mode setting PWROK 1 = Setting to No-Reboot mode HBVO— AN
X 0 = "top-block swap"” mode Ria K 4
GNT3# / GPIO55 Top-Block Swap Override PWROK 1 = Default (weak pull-up 20K) \\w—/\/\/\——GPCLGNTa# [10]
+3v
uUs
i Hoes  vop B INTVRMEN Integrated 1.05V VRM enable ALWAYS Should be always pull-up +3V_RTCO—R3BL A AA330K 4 PCH INVRMEN
PCH_SPI_SI 5 | SCK
PCH_SPL_SO 2130 oLos 2Rl 33K 4 - - =y R33 K 4
s ves GNT1#/ GPIO51 Boot BIOS Selection 1 [bit-1] PWROK T - Boot Location Ra72 K 4
—C120 ——cus3 Default weak pull-up on GNTO/1#
“22PI50V_4 SPTFlash 0.1U/10V_4 1 0 SPl * ‘H R32 K 4 <peseT (10 [Need externail) puII-’(]iown for LPC BIOS]
= = GPIO19 Boot BIOS Selection 0 [bit-0] PWROK 0 0 LPC R358 (K 4 8BS BITO
o 0 = Override
= Overri
i i RS6 “1K 4, ACZ SDOUT R
HDA_SDO Flash Descriptor Security RSMRST 1 = Default (weak pull-up 20K) - WF;SW
DF_TVS DMI/FDI T inati It PWROK 0= Setto vss *13 R35: 22K
- ermination voltage = - X % < |pF.TVS  [11]
1 = Set to Vcc (weak pull-down 20K) HisNBJVB[# l[A]
) 0 = Disable R109 K 4
GP1028 On-die PLL Voltage Regulator RSMRST# 1 = Enable (Default) ‘\H—W__GPLL,ODVR,EN [11]
A
0 = Support by 1.8V (weak pull-down
HDA_SYNC On-Die PLL VR Voltage Select RSMRST 1= Suggort b)); 1.5\,( P ) +3V_S50- Re4 1K 4 ACZ SYNC CODEC
. Should be pull-down
GPIO8 Integrated Clock Chip Enable RSMRST# | (weak pull-up 20K)
) — 0 = Default (weak pull-down 20K) Quanta Computer Inc.
SPI_MOSI iTPM function Disable APWROK 1 = Enable
PROJECT :ZRL
ize | 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 Point-M (PCI-E,SMBUS,CLK)

. u16B
Cougar Point-M (PCI,USB,NVRAM)
[18] PCIE_RX1- PERNL
J16E (18] PCIE RXL+ [ > PERPL +3V_S5  suaLERT#/ GPIO11 PEIZSMBALERTY
RsVD1 PAYLX LAN [18] PCIE_TX1- | 0.1U710V 4 PCIE_TXNL C a;
RevD2 [18] POE X1+ < CAL_|[0IUMOVA PCIE TXPL C PETNL {14 SMB PCH CLK
. RSvo2 pAVLx & PETPL SMBCLK
a6 | %55 RSvD4 PEGAX BEA | pepny SMBDATA [-C9— SMB PCH DAT
BE3 peppy
i 1o esvos 45 s pens
feed 2 e ) st i, e
iﬁgﬁ i Lawzy J8cas | 3V_S5  smLoALERT#/GPIOBO RAMRST_CNTRL_PCH (5]
™7 RSVD? PERNS
5aK4 | pg RsvD8 FALL X 38136 | pepps SMLocLK4-CE SMB MEO CLK
YKI5] 1pg RSvD9 [FALX iﬁﬁt PETN3 2} SME MEO DAT For LAN
*C18 1 1p1g RSVDL0 FATLX PETP3 SMLODATA [-G12—SKEMED DAL
> M0 pyy RSVD11 YA
*Hal1p1p RSVD12 [-ATEX XBE3 peRNg
YHL2 7p13 RSVD13 [-AVa ﬁ PERP4 *
XAMA 1p1y RSVD14 AV PETN4 +3V IS5 SMLIALERT# /PCHHOT#/GPIOT4 SULIALERI= B RE2 02 SMLIALERT# [11,25]
XAMS | 1p15 RSVD15 (-BELX B34 peTPRg
X3 1p16 RSVD16 [-BAIX & +3V_85  suiicik/cpiossqEl4—SMBMELCUC For EC
K241 1p17 RSVD17 [EES MEAT pepNs or
x124 1 1p1g RsvD18 (-BB3X BH3Z ] peRps ' +3V_S5 suiipaTa/Gpio7s [M16 SV MELDAT
P19 RSVD19 (ALY PETNS
B g RSvo3s o e e o)
RSVD21 [FBDAX o
& RSVD22 [FEEAX [19] PCIE_RX6- PERNG
[19] PCERXe+ [ > PERPG =
*B2L] 1py1 RSVD23 — 28 WLAN (19 PCIETX6- <~} R PETNG ) cLokigM——————— > cLcik 19
T i Revoas [Favige fio] PGE Txer <45 | [01U0v 4 PCIE TXP6 C PETNS o X =
2354% TP24 RsvD25 AT X BG40 pegny ° CL_DATAL FH——————— < CL_DATAL [19]
XB140 | peRp7 -
RSVD26 PAYEX ﬁ& PETN? P
. RSVD27 PBAZX PETP7 c CLRsTI# pPPIO— <> CLRSTI# [19]
YBE28] 1po5
ke 150 revozs{-AT13¢ £ e 8
ﬁé P27 RSVD29 -BELX YBC3] peRpg
P28 AU peTng
SBC28{ 7pog >AY38 { peTpg
P30 "
igg% TP3L +3V_S5  pEG_A CLKRQ#/GPIO4T [CIE CLKREQ PEGS 32
G321 1p3, usBPON (G245 — *X40 cLKOUT_PCIEON
P33 usspop [HA24 X395 CLKOUT_PCIEOP
% P34 USBPIN UsBPL- [24] POIE CLKREQOH - CLKOUT_PEG_A N b Lot v Toad
P35 USBPLP ussP1+ [24]  MB USB —PCIE CLKREQY _____12df peiecikrqor /GPio7s  +3V3B5 CLKOUT_PEG_A_P
X301 1p3g USBP2N
iﬁuﬁ% P37 USBP2P
P38 USBPaN UsBP3- [24] Y8495 0| KOUT_PCIEIN CLKOUT_DMI_N CLK_CPU_BCLKN [4]
fevern TP userap usees: [[22:]] EXT USB1 EHCIL S4BAT L OUT PCIELP o CLKOUT_DMI_P CLK_CPU_BCLKP [4]
USBP4P usep4+ [24]  BlueTooth [CIE CLKREQ:z PCIECLKRQL#/ GPIO18  +3V
USBPSN USBPS [24] o e CLKOUT_DP_N CLK_DPLL_SSCLKN (4]
USBPSP UsBPs+ [24] ueToo " CLK PCIE WLANN CLKOUT_DP_P CLK_DPLL_SSCLKP [4]
: f . i e SRRty o
e PIRQAY USBP7N WLAN S Hout.pagz CLKIN_DMI_N{-BELE- S BUE PO SOPLLY
B L DM
| 8E18 CLK BUF PCIE 3GPLLP.
e PIRQB# USBP7P — [19] CLKREQ WLAN¥ [ > CLKREQ WLANS 10d peiEctkrQzé/Grioz0 +3V CLKIN_DMI_P LLK BUE 2Ok SePlP
—PSPROCE H3ad] procy g usaren 130 usees: 16l
—PCLPIRQDE ___Gaad prgpy usapep (K30 USBP8+ [16] LK BUF BOLKN
" USBPON USBPY- [24] XL cLkoUT_PCIESN CLKIN_GND1_ N 4B e ——
TPLL 4GPU_EDIDSEL# | L GND1|
| BGanCLK BUF BCLKP
s t@z REQLE /GPIOS0 :gg m Usspop (-3 usapes [[2145] EXT USB2 536 4 ¢\ ouT PCIESP CLKIN_GND1_P CLK BUF BELKP
REQ2#/ GPIO52 8 USBP10N -
GPIOSA SBP10%
—CPIO%8 ____ ra0d pea#/cpioss +3V usspiop ot useP10+ 19]  Mini Card (WLAN) —FPCIE CLKREQS® ___Afd peiecikrqQat/Griozs  *+3V_S5 LK _BUF DREFCLKN
it 32 | Gog CLK BUF DREFCLKN
() 8es B 049 anrus/cpiost 13V usepilp (K2 EHCI2 LN PoT06 Lk DUE DRCACLRR
TP10 @—————E420 GNT2¢/GPIOS3 USBP12N - usBP12- [23] X424 cLiOUT_PCIEAN -
o] PoloNTMC }—— —E8d curas/opioss *+3V USBP12P b‘mm S U B card reader *Y45p CLKOUT_PCIEAP CLK BUE_DREFSSCLKN
UsBP1aN —E32x CLKIN_SATA N {-AKZ 0SS e kP
PG PWR CTRLE vav Usapiap (A2 —PCIE CLKREQ# ___112d| peiecikroar /apiozs +3V_S5 CLKIN_SATA_p {2k CLK BUF DREFSSCLKP.
™16 dGPU P SELECTE caad FIRSEH | Ghios +3V -
™6 :: DGPUHOLD RSTH s USB BIAS , R312 22.6/F 4
e PIRQGH/ GPi0 +3V usaraias# PCE {}1 45 CLKOUT_PCIESN REFCLK1aNqKa CLK PCH 1M
— SRR DA piRQH/ GPIOS X485 CLOUT PCIESP
_PCIE CLKREQS# 1149 { Has CLK PCIFB
P20 — s USBRBIAS POIL CLiReOoe PCIECLKRQS# / GPIO4s  +3V_S5 CLKIN_PCILOOPBACK Lhh PO EL IR0y 4
PCI PLTRST# ceg +3V_85 USB_ 0CO# CLK_PCIE LANN B4 47 XTAL2S IN Y2
PLTRST# 3v-8s ocorscrioss pald USBOCHF > ysg_ocor [24] LAN ) cci»;,';g‘%mgg e T LKOUT_PEG_B_N XTAL25_IN AT 22O reos [ yowmz
[F3v-52 gciicrion SR _PCIE CLKOUT_PEG_B_P XTAL25_OUT: e
49 b1 kouT_Pcio 13VS2  oca/cpios e 18] PCIE_CLKREQ_LAN#[_> PCIE CLKREQ LAN# _E6Q peG_p_CLKRQ#/ GPIoss +3V_S5 p—
> B_
CLK_PCI_FB R28 224k poi ra r_ ¥HapoiKoUT Pail A e~ e — Ya7 XCLK RCOMP R288 Q0YF 4
19] CLK LPC DEBUS Res IR Tre R cLouT Ptz +3V-52  ocsi/cRio TSRO USB_OC1 5 [24] XCLK_RCOMP 2 OHLOSV_VTT
_LPC | L T 0C6# / GPI010 PRI4—SB00f %405 | KOUT_PCIEEN
[26] CLK_PCI_EC R3S 2Z 4 CIKPCLECR CLKOUT PCIA #3VZS5  oc74/cpioL4 USB OCT¥ w2 b & o0t pCiEep
—PCIE CLKREQB# ____T134
PRI CIF CLKREQRe PCIECLKRQS# /GPIoas  +3V_85
%28 b o1 KoUT_PCIETN [+ CLKOUTFLEXO / GPIOB4 K& <] skup1 (1)
B 332 CLKOUT PCIETP LK FLEXL .
PCIE CLKREOTH [+ CLKOUTFLEX1 / GPIOgs - FAL—=HEEE————@
—PCIE CLKREQTY K124 pejeciirqre Gpioss  +3V_S5 et LK FLEX? m
* CLKOUTFLEX2 | GPIOg6 {Hel————22—————@
e —r SRS & as
P24 CLKOUT_ITPXDP_P I+ CLKOUTFLEX3 / GPIOB7 > EXT48MHZ [23)
s
CougarPont_RIP0
CLK_REQ/Strap Pin(CLG) SMBus/Pull-up(CLG)
PLTRST#(CLG) PCI/USBOCH# Pull-up(CLG) SMBus(PCH)
+3v_S5 Y
PCIE_CLKREQU#
+3V_S5 CLKREQSH
R337 KREQA#
10— 1 uss_ocit PCIE_CLKREQSH
usB_oca# ) USB_0C07 CLKREQ LANE
3 USB_OC6# KREQG#
UsB oco# 2 4 USBOCI &# = KREQT#
USB_0C3#
+3V_S5 -
10KXB 1 CLK_SCLK [14,1519]
R37S 10K 4 PCIE_CLKREQL Qs
R125 0K 4 CLKREQ WLAN# 2N7002D
c121 +3v_ss
0.1U/10V_4 o
= Y
RA9
4 PLTRST# 4.18.19.23.26] 4 DGPY_HOLD_RST#
C>pumRsTe [ MPC PWR CTRL# 2 EXITS SNI DRVI PCH
U_EDIDSEL?
U3 GPIOs4 4 DGPU_SELECTA
TCTSHOBFU  » R134 GGPU_PWM SELECTE CLK BUE BCLKN R316 -
100K_4 CLK_BUF_BCLKP CLK_SDATA [14,15,19]
10kx8 Q4
2N7002D
£ PCIE 3GPLLN  R320
Ci FPCIE 3GPLLP __R333
WEC Switch Control FDREFCLKN R72 +3V_85
FDREFCLKP R70
Tow = W°C OV ci F_DREFSSCLKN __ R103 1K 4 DRAMRST CNTRL PCH
MPC_PWR_CTRL# | High = MPC OFF (Default) cl F DREFSSCLKP R104
RA2 SMBALERT#
MPC_PWR CTRLY _ RS4 K 4 Quanta ComPUter Inc.
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Cougar Point (GPIO,VSS NCTF,RSVD)

U16F
S GPIO TZd smBUSY#/GPIo0 +3V +3V 7acH4/GPIOGS [FC40 dGPY_PWR_CTRL#
[26] EC_EXT_SMi{__>——EC EXT SMit 222 { tach1/epior +3V +3V 1acHs/ GPIO6Y R LSKE4 ).
BOARD 1D] H36 { tacH2/GPios +3V +3V  1acHs/ Gpio7o [FCAL-R302 LSKIE 4 O+3V
[26] EC_EXT_sci__>—EC EXT SCl# E38 1 tacHs/gpio7 +3V +3V 1acH7/GPIOTL 1303 LK 4
LIZ:EIPY C10 | gpjog +3V_S5
SMIB# C4{) AN_PHY_PWR_CTRL/GPIO12 [+3V_S5
PCH_GPIO15 G2 | Gpio15 +3V_85 A20GATE B4 EC A20GATE <] EC_A20GATE [26]
AU16 R10: X0 4 EC_PECI [4,26
check VR_ON GPI O SKU_1D0 W2 | prascp s GPIo1G +3V ‘ PECI %% <] EC. 4.26]
o Reing pRs—EC RCING <] EC_RCIN# [26]
™ e dGPY_PWROK D401 tacHo /GPio17 +3V 8 PROCPWRGD [FAYLL o728 > H_PWRGOOD [4]
BlOS REC 51 scLock / Gpiozz +3V s  THRWTRPH Av10 PCH THRVTRIPE RIOI\ A ~390.4 77 pM_THRMTRIP# [4]
CR_WAKER# E& | Gpio24/MEM_LED*3V_S5 5 INIT3_3v# P
GPI027 E16 | gpio27 DSW 6 DF_Tvs [FAY1 < DF_TVS [9]
[9] PLL_ODVR EN<__}—PLL ODVR EN B8 Gpiogg  +3V_S5 AL
Need Check STP Pl K1d stp_pci#/cpioss  +3V TSVSSt
- Ts_vss2 [FAKLL
P2 o dGPU_VRON kad apioas +3V
TP30 DMI_OVRVLTG Ts_vsss AL
@ VB sATA2GP / GPIO36 +3V R
FDI_OVRVLTG TS_VSs4
M5 saTA3GP / GPI037 +3V ==
MFG_MODE N2 +3V i
SLOAD / GPIO38 NC_1 BT T T U TDLERO T 00| VCA TT W Secup
BOARD IDO M3 SDATAOUTO/ GPIO39 +3V (|GPI 068) GPl 064)( GPI OL6 Signal | Menu
TEST SET_UP Vi3 £3V
SDATAOUT1/ GPIO48 vss_NCTF_15 [FEG2x wMa omly N o 0 ova | midgen | UVA boot
[10,25] SMLIALERT# < R354 Ishort 4 CRIT TEMP REP# V3 | garascp/cpioss  +3V VSS_NCTF_16 [FBG48
BOARD _ID2 D6 GPIOS7 +3V S5 ‘ VSS NCTE 17 BH3 Discrete Only] 0 or 1 0 1 GPU Hidden GPU boot
Switchable
VSS_NCTF_18 (Mux) 0 1 0 uMa+GPU| DIS/SG | UMA boot
»—A41 yss_NCTF_1 vss_NCTF_19 (B4 SpEinize
(Muxless) 0 1 1 UMA/SG UMA boot
%8441 55 NCTF_2 VSS_NCTF_20 [-Bl4dx .
VSS_NCTF_3 W VSS_NCTF_21 0 = GPU power is control by PCH GPIO (Discrete, SGor Optim ze)
SV_SET_UP A46 VSS_NCTF 4 g VSS_NCTF_22 | B16, GPIO PU”-Up/PU”-dOWn(CLG 1 = GPU power is control by H W (pure Discrete SKU
H gh = Strong (Default) #—"5 VSS_NCTF_5 vss_NCTF_23 (B8 +av
Ag B1G +3V_S5
o VSS_NCTF_6 VSS_NCTF_24 o) T R297 10K 4 GGPU_PWR_CTRL#
+ CR_WAKER# R348 10K/F 4 R305 100Kk 41
SR WARERE RS AN g
T *—B3 vss_NCTF_7 VSS_NCTF_25 [F52—x SiEH Ra5e VT
TEST SET Up R124 10K 4 PLL ODVR EN __ RI27 10K 4 =
$——rio7 o %B47 1 yss NCTF_8 VSS_NCTF_26 [C48x
SGPIO »BR1 yss NCTF 9 VsS_NCTF 27 [FRL— +av Y
_ BD49 Dag o R15 10K 4
VSS_NCTF_10 VSS_NCTF_28 EC_EXT_SMi# R299 10K 4 ) R22 10K 4 p-{>skuiot 0]
»BEL yss_NCTF_11 VSS_NCTF_29 [FEL—x EC EXT SC# R34 0k 4
+3V S5 STP_PCI# R363 10K 4
XBE4 vss_NCTF_12 VSS_NCTF_30 [FF42 S ASOCATE Rot SOk 7 av
PCH_GPIO15 R379 1K 4 BE1 E1 EC_RCIN# RO3 10K 4
VSS_NCTF_13 VSS_NCTF_31 CRIT TEMP _REP# R355 10K 4 R370 *10K 4 SKU_IDO
- JBE49 E49 R356 10K 4
R R A RS TR MFG-TEST - VSS_NCTF_14 VSS_NCTF_32 dGPU PWROK  R36  \ n nHOK 4 | Y
Security (TLS) cipher suite . =
y ( ) P T CougarPoint_R1P0 -
Tow = D sable (Default) MFG_MODE  R374 10K 4 R3537? GPIO27 R80 10K 4 +3V
_ T Rr3e0 504 GPI1027: —\/\/—_‘_ 7
H gh = Enable Un-multiplexed. Can be configured as wake input to allow]wakes from Deep Sleep. L Eggé ;_J(-J?<K44 ggﬁgg :B? gggi 3210(;<K44
If not used then use 8.2-kQ to 10-kQ pull-down to GND. - T R115 T0K 4 __BOARD 1D2 R133 10K 4
+3V +3V =
FDI_ OVRVLTG R129 10K/ 4 DMI_OVRVLTG _R94 *200K/F 4
Quanta Computer Inc.
Low = Tx, Rx terminated to o
FDI TERM NATI ON LOW- Tx, Rx terninated DM TERM NATI ON same vol tage (DC Coupl i ng Mode) H gh = Disable (Default) _ PROJECT :ZRL
VOLTAGE OVERRI DE to same vol tage VOLTAGE OVERRI DE Bl 05 RECOVERY [Size” | Document Number

( DEFAULT)

Low = Enable
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PCH5 (CLG)

Cougar Point-M (POWER)
COUGAR POINT (POWER) +1,05V_VCCUSBCORE +1,05v_vTT

+VCCA_DAC_1_2 sav 163 POWER
VCCADAC =1mA(8mils) T
POWER 123 P77 +VCCACLK VCCACLK veciops VCCSUS3_3 = 119mA(15mils)
+L05V_VTT 166 0! L [29] o7 —
VCCDSW3_3= 3mA veeiof3o) 1U6.3v_4
VCCCORE =1.3 A(60mils) c24 c23 c20 c362 364 3V s R117—_Short 4 +VCCPDSW. 116 | yecpsws 3 o ss
- X +
_L _L _L _L s S VCCADAC T0.0IUIZSV_AT 0.10/10V_4 Tmu/s.avjl- zzurs.avjr 220/6.3V_8 vecio1) 2
cos PCH_VCCDSW R3a: &
c70 can cos c77 24 VCCCORE| ssaonc = +VCCALVDS av OaUov_a P2l @Y1 popsusevp veeiogs2)
1U/6.3V_4 | 1U/6.3V_4 | 1U/6.3V_4 | 4.7U/6.3V_6 E21 | YCCCOREL] = i -
T T T T AE; econE VecALVDS=1mA (8mils) R19 —Short 4 +3V_SUS_CLKF33 Vs 3 veciofss] c433
* == S T vocs I
= ‘G‘ ; Veceone veesusa_am |- 43V VCCPUSB orunov-A
a2 VCCALVDS TPel @——BH2{ vecapLiomz - -
G CCCoRED 8 R60 *SHORTO603 +VCCDPLL CPY VeCsUss 3] R32 *SHORT0603
G2 VCCCORENY] S VSSALVDS +VCC_TX_LVDS +18V +1.05V_VTT vecio4) o Veesuss a0
Ve CCCOREN OmA (10mile) T L27 _ ~~~OluH 8 ? +veesust g o 416
A6 VCCCORE[14 VCCTX_LVDS[1] _I_ 148 DCPSUS[3] VeesuUss 3(10] Iﬂ oV 4
Al28 P24 +3V_VCCAUBG -
A131 ] VECCORENA - VeCTX_LVDS[Z] ca6 cars VCCME (+1.05V) = 2?A(??mils) cn VCCsus3_3(s)
+1.05V_VTT VCCTX_LVDS[3] ° joureav.e wesvs 4428 veeaswiy 6 +VCCAUPLL R74 JSHORTO6G3
5 +1.05V_VTT +1.05V_VCCEPW VCCIof34] 1.05V_VTT 1mA
R76 *SHORT0603-1.05V PCH VCCDPLL EXP. VoeTX LvDsia) A% o~ K y i veeAsw2) VOCSRERSUS=
819 yeciofes) Ra1 0.002F 1206 T VeeASW =1.01 A(60mils) " M26  +5V_PCH VCCSREFSUS RS8 10F 4
—— : VeCASW(3) VSREF_SUS O5V_S5
+1.05V_VTT TPE2 @———BL2 yCCAPLLEXP co0 c75 cs0 vecaswi4l > J——— +VCCA USBSUS coa S5
VeeIO =2.925 A(140mils) vocs a6 1U63V_4 | 1U/63V_4 | 1U/6.3V_4 2827 | \ocaswis) 3 v vecrsus 0.1U/10v_4
NI6 | ycciofis) veesusa_a[y) [FAN24 SV VECPSUS
_I_ _I_ _I_ s VCCDMI = 42mA (10mils) $—LA291 yccasws] B _ kv
N1 4 | *1U/6.3V_4
c78 c8g co1 veciofie] E vees_sm 0.1U/10V_4 +1.1V_VCC_DMI +1.05V_VTT 2831 | \ceaswir) - VSREF= 1mA
1U/6.3V_4 | 1U/63V_4 | 1U/63V_4 = = =
21 R92 —_Short 4 _L _I_ @ pas___ +5V_PCH VCCSREF RS2 10/ 4
-LT—I veeiof17) | ooz e $—£C26 | ycoaswig) 8 VSREF _I_ OS5V
w26 | yeciops) s 100/6.3v_6] 10u6.3V_6 2027 | yecaswre) = lo oo D2 RBSOOV-40 .
H veesusa 3]
271 veeiofs) VCCVRM[3] /CCAFD) VRM, VCCAFDI_VRM ie3vA = $—AC221 vecasw(i0] - 5 veesuss 3] esvA
cs7 cs8 21 aca1 X
1U/63V_4 | 47U/63V_6 Veciopo) veeaswiy S P20 +3V_VCCPSUS R330,  ~'SHORT0603
AP: \T20 VCCCLKDMI = 80mA(8mils) veesusa_s Or3V-58
veeor veeomi B i veeaswn o | _I_ VCCSUS3_3 = 119mA(15mils)
Ap2a +11V_VCC_DMI_CCI +1.05V_VTT S & veesuss 3is) caz20 =
g veeiofzz) (@] E 2031 vecaswia S Iwﬂw 4
g /4
P26 vcciof3) 8 VCCCLKDMI R25 Short 4 W21 ycoasw14] o] vees_ 3] AA’-ET —
oy a124 | yeciope s - o L w2a | ocaswis) g Vccs 3 |16 4 +3V VCCPCORE R123,  N'SHORTO603 (1,5
1ie3v_4 | *10U/63V_6 w24 _I_ VCCPCORE = 28mA(10mils)
R317, . N'SHORTQ803 +3V VCC EXP wzz | yeciops) VeCASWI6] vees s av c122
_I_ = = L wzs | \ccnswinn) 0.1U/10v_4
Nas 16 | cs1
cao veeiopee) VCCDFTERM[1] +VCCP_NAND Lav P Ia,m,m\u
0.1U/10V_4 s;
z . +L0SV_VTT
BH29 | yiecs_agg) T VCCDFTERM2) [FACL RLS\ A ~SHORTO ; $watf\ccaswine) vees g AL oV
0 : W vecaswi2o] _I_
) VCCDFTERM[3] |FALE Igg%lmv 4 VCCPNAND = 190 mA(15mils) veeiops) |HAEL Iﬁ?ﬁm
VCCAFDI_VRM o+VCCAFDL VRM 2216 | yoevrm) ~ - J|-c103 | founoy & wvecrTeext w16 | peprrc . ioss samas o o j)
[l VCCDFTERM[4] N veceiof12) ’
TPaL T LA R VecAFDIPLL & +VCCAFDIVRMO-VCCAFDLVRM 49 | yiccyruy) veciofia] [HAHL _L cio2
+3V_VCCME_SPI v 1Urov_a
R335, , *RHORTO80S +1.05V VCCDPLL FDI AE14
+105V_VTT veeior Rag :SHORTO03 65mA(10mils)  +LOSV VCCA A DPL ppaz - < veciolel
o) veesn veeomLa = VCCAPLLSATA [FAKL_VLILAN VCCAPLL __grpgs
.05V VTTo az0 | yecompy [ 8mA (8mils) +LOSV VCCA B DPL BEAZ | \ocpopiie CCVRM= 114mA (15mils)
A cazy VCCSPI = 20mA(8mils) 5
1U/6.3v_4 +VCCAFDL_VRM
ougarPoint_R1P0 +VCCDIFFCLK £12 1 yeciom VECVRM[1]

I
cis W VCCDIFFCLKN[1]
1U6.3v_4 VCCDIFFCLKN= 55mA (10mils) ppeaacrt] veetor)

+108V_VTT VCCDIFFCLKN[3]
= vCessc= 95ma (10mils) veeiop]
R340 -I- +V1.05V_SSCVCC AG33 | ycesse veeiof4)
429 “‘ c97. 10.1U/10V_4 +VCCSST vi6 | pepsst | +1.05V_VCCEPW yCcCME = 1.01A(60mils)
*1U/6.3V_4
+15V +VCCAFDI_VRM 17 21
+1.08V_VTT B DCPSUS([1] 'CC 122]
a V1.05M_VCCSUS 19 DCPSUS[2] O
VCCVRM: 1.8V (Destop) R341_Short 4 4VTT_VCCPCPU 1 n ccaswizs) |2
R287 sshort 6 1.5V (Mobile) . o b3
1mA (8mils) v PROC 10
c430 ca31 ca32 /_PROC & vecaswizy T2
4.7U/6.3V_6 0.1U/10V_4 0.1U/10V_4 !
+3V_RTC | VCCSUSHDA= 10mA (8mils)
T 222 | \ocrre E VeCSUSHDA B +V33A 1.5A HDALIO R31§ shor 4 0+3V_S5
veckrocima (smite) | 1 1
ca11 ca10 ca09 CougarPomt_R1PO C399 c398
1U/6.3V_4 0.1U/10V_4 0.1U/10V_4 *1U/6.3V_4 | 0.1U/10V_4
1105V VTT O—gL28_~L0UH/I00mA & _L +1.05V_VCCA A DPL
+C366 car
20U/2.5V_3528 1U/6.3V_4
+av
L26 \LOUH/100mA 8 o +1.05V_VCCA B DPL
R286 UF 4 125~~~ ~10UH/100mA § +3V_SUS CLKF33 _I_
+C372 €370
*220U/2.5V_3528 1U/6.3V_4
c365 c363
4.7U/6.3V_6 1u/10v_4
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PCH6 (CLG)
ZAY4 vssii59 ss[259] [-H4G
AYAE VSS[160] SS[260] [ 50
5 vssiiel VSS[261
B11 VSS[162 SS|[26: K46,
RIS VSS[163] SS[26: K7
VSS[164 VSS[264
B19 118
IBEX PEAK-M (GND) Sl 2
RO VSS[166] SS[266] [+ 57
B271 vssji67 vss[267] 20
VSS[168] SS[268]
D 235 vssji69 ss[z69] 28 D
291 vss[170 vssf270] (38
i vss[i71 vss[271] &
VSS[172 VSS[272
pLen BR12 1 ysg[173; vss[273] |-
HS BB16 M18
VSS[o] VSS[174 VSS[274
BE20 1 v/sg[175, vss[275] |2
AR vssi) Vss[g0] [-AK3E— BB221 vssii7e vss[276] (424
221 vssp2] vss[a1] AKe BE24 vss[i77 vss[277] 450
VSS[3] VSS[82) VSS[178 VSS[278
AA33 AK46 BB30 M34
ARSE yssia] vss[a3] -aKa VSS[179 vss[279] 43
AR3A VsSi] vssga] [akE- ¢—E8381 vssfig0 sS[280] A2
VSS[6] VSS[85, VSS[181 VSS[281
AB14 Al17 BB46 M42 -
VSS[7] VSS[86) VSS[182 SS[28
AB39 AlL19 BC14 M46
29 vssig] vss[a7] AL B vss[183 Ss[283] [
VSS[9] VSS[88] VSS[184 VSS[284
ABA3 Al 21 BC. N18
421 vss[10 vss[ag] AL2L 262 vss[iss ss[28s] (A8
ABS vss[i1 vssoo] a2 BC221 vssi186 ss[286] 2
—ABZ1 vss[12 vss[o1] [AL2E BE261 vss[is7 vsS[287] [H4]
VSS[13 VSS[92) VSS[188 SS[288]
AC2 Al 31 BCl4 P18
~AC21 vss[ig vss[o3] [-AL3L BE241 vss[189 ss[289] 218
ACZL yss[i5 vssfo4] [FALEE BO36 vss[190 SS[200] [
VSS[16 VSS[95, VSS[191 VSS[291
AC33 Al 48 BC42 P43
AC3 vss[i7 vssioe] [-aLdd BO42 1 vss[192 sS[202] 24
A3 vss[is vss[o7] AMLL BOAA vss[193 vss[293] 24
VSS[19 VSS[98] VSS[194 VSS[294
:B]T VSS[20) vss[og] [FAM3E R';:; VSS[195 VsS[205] B2
c ADLL yss[a1 VSS[100] [-AM32 g BE22 vssiios sS[206] [-RAE— c
AD121 vss[22 VSS[101 BE26 vssfio7 vsS[297] 112
ADLE yss[23 VSS[102] [-AM4A BE0 vss[198 5S[298] [Tk
AD19 vss[2q vss[103] [-AM BEL0 vssriog vss[299] 12
AD24 yss[25 VsS[104] [-AML BE12 vssja00 VsS[300] 4
AD261 vss[26 vss[105] [ANZ- BE16 vssa01 Vss[301] A&
AD2T yss[a7 vss[ioe] [-422 BE20 vssja02 Vss302] (148
AD33 vssios vss[107] [-ANS, BE22 vss[203 vsS[303] 4
AD34 yss[29 vss[iog] [-abal BE24 vss[204 vssioa] HEA-
AD361 vss[30] vss[109] FAR12 BE26 vss[205 vss[305] (AL
AD3Z yss[a1 vss[i10] [-4E12 281 vssf206 vss[306] R
VSS[32 VSS[111 VSS[207 VSS[307
¢—AD39 | y5q[33 vss[112] [FAB30 BE30 1 \/ss[208; VSS[308] 2L
AD4 [ AP32 BE38 29
—ADA vss[3y VSS[113 BE3E vssi209 VsS[309] 28 e
ADA0 yss[as vss[i14] 4B £401 vss[a10 vss310] AL
ADAZ vss[36 VSS[115] AR —BE vssa11 VSS[311
ADAZ yss[a7 vsS[i16] [-4B42 B ysspa12 vss3iz] (A2
ADAS vss[3s Vss[117] [FAB4 BO21 vssa13 vss[313] R4
D4E yss[ag vss[iig] |-4E8 BG33 vss[a14 vss[314] R
DB vssjao VSS[119 G441 vss[215 vss[ais] AL
A2 vss[a1 VsS[120] [-AR4E HG8 ysspai6 vss3i6] FA
~ARS vssiaz vss[i21] FATLL BHIL vss[a17 vss[317] A2
AEL0 vss[a3 vss[izz] AT BHIS vss[218 vss[31g] FA2L
AEL2 vssjag vss[i23] FATIA BHIZT vss[219 vss[319] A4
ADLA yssjas vss[iz4] |22 H19 vss[220 SS[320] (L2
VSS[46 VSS[125 VSS[221 VSS[321
AF16 AT28 BH2 Y4
VSS[47 VSS[126 VSS[222 SS[3
B AF19 AT30 BH31 Y42 B
AELS vssiag vss[i27] FAT30 BHET vss[223 55[323] 42
AE24 vssag vss[ize] A2 VSS[224 Vss[324] (HL
A28 Vssi50 VSS[129 BHES vss[225 ss[325] [
VSS[51 VSS[130 VSS[226 ss[azg] [FBG
AF29 AT42 BH43 N24
AE22 vss[s2 vss[131] FAT42 A3 vssi2z7 ss[329] 24
AESL vss[53 vss[132] AT HI vss[228 SS[330] [~Add
E38 vssisa vss[133] [FATZ 25 vss[229 vss[331] [-AD4
AE4D VSS[55 VSS[134] Al130 D16 VSS[230 SSI333] [RE1g
AL vss[s6 vss[135] AL D16 vss231 vss[334] [EEL
EA8 1 vss[s7 vss[i36] |-l DIE vss[232 vssi33s] 2G4
AES vssiss vss[137] FAM20 D22 vss[233 vss[337] 514
AER VSS[59 VSS[138 AV30 006, VSS[234] SS[338] 12
A vssi60 VSS[139 D26 vss[235 VsS[340] 28—
G191 vss[er vss[L40] A D301 vss[a36 vssaz) (HG22 —
~A62 vssi62 vss[1a1] AV D32 vss[237 vss[343] 62
AGI1 vss[63 VsS[142] [-avd D34 vssjaas vss[3aa] (522
AGAE vss[oq vss[143] AV D38 vss[239 vss[34s] [FARL
L vssies VsSL44] [-AN1d 421 VSS[240 vss3as) AL
—AH31 vssie vss[ias] A1 D8 vss[aa1 vsS[347] [FAB2
AH3E vss[e7 VSS[L46] A2 E18 vssjaa2 vssi3ag] FABL
VSS[68 VSS[147 VSS[243 VSS[349
AH40 1 /5569 VSS[148] [FAM2E G181 y/ss[244) BCIG
AH42 Vv [ AW?28 G20 >3350 BG28
ABLZ vss[70] VSS[149] -AN2E G20 yssi245 vss[as1] [FBGZE
| VSSI7L VSS[150] [~ o7 r’m VSS|[246; SS[35:
AHT yssi72 vss[151] AW G281 yssi2a7
A9 vss(73 VSS[152] [-ANE G361 vssfa4g
ALl yss[7a VSS[153] AW G421 vss[249
A A4 vssi7s VSS[154] [-AA H12 vsspas0 A
AR vssi7 vss[155] AV E18 vssias1
AL vssi77 vss[i56] [-AY12 H221 vss[as2
K12 vss(7s Vss[157] Y22 H24- vss[253
VSS[79 VSS[158 H261 vss[a54]
CougarPo_RIFD bz | V3512 Quanta Computer Inc.
H34
324 vsszs7
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DDR

RVS 4H

/—O M_A_DQ[63:0] [5]

[5] M_A_A[15:0] D—\ JDIM2A
Lol 281 po DQo |2 Ao
97 A Q
AL DQ1
A A 96 |y o2 JHs A _DQB
A A 95 %35 003 JHZ A DQ
A A4 92 v D 4 A DQO
G Q4
A A5 Y DOs 6 A DQ
A A 90§72 D 16 A DQ
6 Q6
AA 86 4,7 b7 -8 A DQ
A A 89 Q) A DQI2
A8 DQ8
A A 85 8o Do &2 A DQ
A_A10 107 33 A _DQ14
AL0/AP DQ10 =
AA 84 35 A_DQ
ALl DQI1
A A 83 22 A_DQ:
AL2/BCH DQ12
A A 119 24 A DQ
o A13 DQ13 5
80 4 A1a DQ14 |34 £ D9
A Al5 78 36 A DQI11
AlS DQ15
A DQ
2 DQ16 |22 A D
[5] M_A_BS#O 109 ¥ gpg pQ17 |4 A 38
5] M_A BS#1 el = pQ1s |21 A0
5] M A BS#2 4pa2 = DQ19 |22 250
5] M_A_Cs#0 Uid sy (O DQ20 |42
[5] M_A_CS#1 121 iy 1 DQ21 |42 z 38
[5] M_A_CLKPO Wicko O DQ22 |0 250
[5] M_A_CLKNO 103d cox DQ23 |22 250
5] M_A_CLKP1 12y g ) DQ24 |2L A DO
[5] M_A_CLKNL 104 ckix DQ2s |22 A Do
[5] M_A_CKEO CKEO = DQ26
[5] M_A_CKEL 741 ckE1 pQ27 |82 Lol
[5] M_A_CAS# 115d cas# < DQ2s |28 Lo
[5] M_A_RAS# 112::1 rast € DQ29 |28 2 §S§§
R183 10k 4 1] MAWE# oS e Ve Q) DQ30 |57 A_DQ30
R182 10K 4 DIMMO_SAL 01 || A0 Rted BT A DQ33
[10,15,19] CLK_SCLK 200 30 n D% e A DQ37
[10,15,19] CLK_SDATA 200 (4] Q 141 A DQ34
SDA DQ34
o e 7 A DQ38
[5] M_A_ODTO B et op10 a DQa3s [0 S Dass
[5] M_A_ODTL oDT1 a) ggg; a2 A D039
111 pmo DQ39 |4 ﬁ §ij;
| TN
02/23 Remove 0ohm to GND om O pqeo 141 ADow
6o O 4~ D41 Q
63 § D3 (a7 BT A _DQ43
.||| 1364 pmg by DQ43 |52 A DQ4z
s3dpys N .y DQ44 |48 £ DQI5
0dpye O 8 DQ45 148 Al
. 187 | 158 A DQAG
[5] M_A_DQSP[7:0] < e oM7L QL o DRdel g A DQ4T
A DQSP 12§ oso D848 163 A DQ53
A_DQSP. 29 pos1 DO49 165 A_DQ52
A _DQSP! 474 55ss DGso |8 A DQ54
A_DQSP: 644 poss D051 AL A_DQ55
A_DQSP4 137 nosa DOs2 64 A_DQ48
A _DQSP5 154 § noss D083 88 A_DQ49
A_DOSP6 1714 h3se DOs4 |24 A DQ51
A DQSP 188 § n5s7 poss |8 A_DQ50
A DQSNO 10d poso DOs6 4L A DQ61
A _DQS| 273 DQSH1 Dos7 ez A DQ60
A DQS| 453 DQsH2 DGss A DQ62
A _DQS| 623 DOSH3 pOse |2 A_DQ63
A _DQSI 1353 DOSHA DOso 82 A_DQ56
A_DQSN5 1523 D05 Dde1 & A DQS7
'A_DQSN6 oare b |2 A DQ59
5] M_A_DQSN[7:0] < et A DQSN7___186] posyr DQ63 -4 A DQ58

+1.5V_SUS
e}

Place these Caps near So-DimmO.

CAD Note:

1L

—C164

C222 C223 C169 C173 C184 Cc214
1.7U/6.3V_6 F.?U/GBV_G F.7U/6.3V_6 F.7U/6.3V_6 F.7U/6.3V_6 F.7U/6.3V_6 *10U/6.3V_|

L

C218

S—FJ/10V_4 —Fu/lov_zz —FJI10V_4 —Fu/lov_zz

C224

L

C202

1

1

C163 241

C165

*330U/2V_7343 F.7U/25V_8 F.7U/25V_8

1

C228

+0.75V_DDR_VTT

opes
R

1

aimm

1
=

+SMDDR_VREF_DIMM

iyl

SMDDR_VREF_DQO_M1

oyl

+1.5V_SUS

+15Y SUS JDIMZB
5 44
VDD1 VSS16
2.48A 254 vop2 vss17 |-48
&4 vop3 vssis |42
£24 vbpa VSS19
(55 ]
VDD5 VSS20
84 vops vssz1 |80
224 voo7 vss22 |-l
VDD8 vss2s |62
—3163— VDD9 vss24 |66
1001 vopio vsszs -1
VDD11 VSS26
1064 vpp12 = vssz7 (2L
Hvoois = vss2s |28
U2 {vopia = vss2g |H142
nHvoois 5 vss3o -4
Uitvooie 5 vssa1 |38
1231 vop17 vss32 -39
voois QO vss3s |42
) vssa4 |48
+3V O—————————199 4 \ppspp vss35 -0
VSS36
L NeL = vss37 98
(156§
1224 ne2 < vss3g 138
R173 10K 4 254 NCTEST (Y VSS39
+3V om o) vssao |-162
EVENT# VsS4l
[5.15] DDR3_DRAMRST#[__>>—DDRS DRAMRSTH g ReseT: () vssaz |48
vss43
SMDDR_VREF_DQO_M1 1\ vssed [ 22
SMDDR_VREF_DQ0_M10—SMDDRVREEDOO-ML 1§ \rer po (v vssas |18
+SMDDR_VREF_DIMM O—2N22R YREE DMV 126 4 VREF CA a vssa6 [0
vss47
,,,,,,,,,,,,,,,,,,,,,,,,,, BT ¢
vss48
‘ All VREF traces should ' 24\ ss1 (@) vesao 82— 4
. . | 3 190
| have 10 mil trace width | 5] VSS2 o VSS50 = o
—————————————————————————— o] Vss3 O 27 vsssL =0
Hvsss o O vsss2
VSS5 oS
14 R
s ()9O —
DDR3_DRAMRST# 20 VeS a )
c1o7 S vss
5 Vssio VITL ﬁb_o +0.75V_DDR_VTT
0.1u/10V_4 ETN s VIT2
B a7 Vss12 205
VSS13 GND |22
e anl
== 38 vssia GND
= VSS15
VREF DQO M1 Solution +1.5V_SUS

470P/50V_4

—cau1 c213 C204 T=C200 ——Cl96 ——C194 ——C208 c205 220 c225 c226 c227 Quanta Computer Inc.
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DDR_RVS (DDR)

+0.75V_DDR_VTT
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[5] M_B_A[15:0] Dﬂ JDIMIA /—OM7870Q[63:0] [5]
B_AO 98 | 5 B_D
2 A0 DQO =
=4 rra 8 Q1 |- 2 R JDIM1B
96 |5 o2 s D
& B A3 Q3 |- 564 224 voo1 vssi6 |44
& 24 na Q4 4 535 264 b2 vssi7 [H4——¢
4 v I3 DQs o 557 £14 b3 vssis |42
s 204 A6 DQs |18 5 £2-4 vbpa vssig |24
4 e 0Q7 | B0z £24 vops vss20 |55
A e bQs |2 DoTs 84 vbps vssi |50
EATo 3 LS DQo |22 515 234 vop7 vss2 -
2 AL0/AP DQI0 2 VDD8 VSS23
A 84 § 11 pQ11 &2 DQ14 2.48A 99 1 \/ppg vss24 88
A 83 1 A12/BCH pQ12 F&2 D 100 ¥ \/pp1o vss2s |2
A 119 1 a13 pQ13 |24 D 105 ¥ \/pp11 vss26 |2
AL 80 4 A1s DO14 34 DQ1L 106 ypp, = vss27 2L
ALS 81 A15 DO1s |48 DQ15 1114 pp13 s vss2g 28
> DQ16 |32 g L 112 Yyppra = vsszg fH33
5] M_B_BS#0 109 ¥ gag pQ17 4 33 117 4 /pp1s e vss3o f34
5] M B BS#L we ) = pQ1s 2L 30 118 4 \/pp16 vssa1 28—
5] M_B_BS#2 9Ypr2 = DQ1o |22 5 123 {\pp17 A vssaz 32
5] M_B_CS#0 idso: 0 DQ20 44 ) 22 \opis O vss33 [H4d
5] M_BCS#l 121 s14 1 DQ21 42 So5E] ) vss34 |40
5] M_B_CLKPO Wocko QO DQ22 -2 5853 +3VO0————194 vDDSPD vss3s [0
5] M_B_CLKNO 103 ckow DQ23 -2 Bose S vss3s -2t
5] M_B_CLKP1 w02y ) DQ24 2L g »—ZZ4 Ne1 vssa7 H25——¢
5] M_B_CLKN1 104 c1x DQ25 |2 )% %1224 \c2 < vssas j28
5] M_B_CKEO 2 cxeo = DQ26 [-6Z Saas 254 NCTEST (Y vss3o |-161
5] M_B_CKE1 CKE1 DQ27 VSS40
5] M_B_CAS# Tog cas# < Dgzs a6 ;Q i +3y o—B13 1064 event: O vssal 6L
5] M_B_RAS# 112: rast ¥ DQ29 *Zﬁ 3%6 [5,14] DDR3_DRAMRST# ReseT# (f) vssa2 |-168
'||L R152 10k 4 [ MBWE# DIV SA0 1oy v Q O B DO3L ™ vssas oA
2 ORI 10K 4 DIMMISAL a1 | 329 () boa s DQ36 SMDDR_VREF_DQO_M10—SMDDR VREE DQO M1 L rer poy Vs
[10,14,19] CLK_SCLK 202 SAL Dos2 Iy DQ37 " SMDDR VRER DIMMO: +SMDDR_VREE_DIMM 126 | VREF-DQ eeord BF7)
[10,14,19] CLK_SDATA 200 3 m Q 141 DQ35 - - — D 184
DA Q34 |41 SR VSS47
116 o DQ3S5 =0 DQ33 2 o vSS48 l
[5]  M_B_ODT opTo N DQ36 Do vss1 vssag [HE2—¢
[5]  M_B_ODT 1204 opT1 DQa7 32 3vss2 O vsss0 |22
a) pO3s fH4n DQ38 CAD Note: All VREF traces should 81vss3 O <~ vsss1 1B
11 142 DQ39 s . 9 o | 196 ¢
DMO DQ39 =72 DO44 have 10 mil trace width 15 ] VSs4 i VSS52
——— o O DQ40 |H4L 55040 Bvsss N X
02/23 Remove Oohm to GND M2 O <~ DQal 5043 vsS6 o =
G34oms o O DQéz AL 545 Ll O =
||| 136 g < DQss 12 L 204yssg O~
2oy O O Dou [ Do 254 vsse
z0doye O & Doss e 547 2645510 viTL 28 —p—0
[5] M_B_DQSP[7:0] < S Bigomr [ O poss |HE Do S vssit VTT2
B DQSP D47 62 DQ49 a7 | V3st2 205
B DQ48 VSS13 GND
B_DQSP. 165 DQ48 38 206
B_DQSP: DQ49 o D54 1 23] vssia GND
S DoSP DQso |5 5 D05 VSS15
B_DQSP BRI BT DQ52
DOSP ] boss = SERT DT T RV =
DQSP DQS3 I o) DQ5L
DQSP7 D54 =08 DQ50
DQSNO 8055 181 DQ61
DOS Q%6 ™1 pa DQ57
DOS DO57 1 o1 DQ62
B_DQS DQ58 1703 DQ63
B_DQS D59 a0 B_DQ60
B_DQSNS DQ6O 70> B_DQ56
B_DQSN6 DQ61 =07 B_DQ59
B_DQSN7 D62 g o) B DQ58
[5] M_B_DQSN[7:0]O—/ DQ63
15V_SUS
T Place these Caps near So-Dimm1.
J—(:188 ‘L01s7 —Lcmo ‘Lcme c167 —Lcms ‘Lcms —Lc170 _LCHl —cho3 ‘Lcws _LC183 J—cwsa
—II7U/6.3V_6 —Fw/e.av_e —Fw/e.sv_s —F.w/e.av_e —Fju/a.sv_e —Fw/e.av_s T*lou/s.av_s—Fu/lov_a —F_Jllov_A —Fu/lov_a —F_Jllov_A —lﬁ U/6.3V_6 —F7u/25v_8
+3V +0.75V_DDR_VTT SMDDR_VREF_DQO_M1 +SMDDR_VREF_DIMM
}cmo 1c172 J—0192 —Lc179 ‘Lcmo —Lcmz c177 J—c175 ‘b‘cml ‘b‘l‘cml
.
22U/6.3V_6 | 0.1W/10V_4 —FUIS.3V_4—FJ/6.3V_4—FJIS.3V_4—FJ/6.3V 4—F7U/6A3V_6—|_ 10U/6.3V_6 0.1u/10V_4| 2.2U/6.3V_6 0.1u/10V_4| 2.2U/6.3V_6 PROJECT :ZRL
[Size Document Number
= = = = DDRIII SO-DIMM-1
Eheet
3 1




CRT

a4 || 010V 4 7R

Lid Switch (Hall sensor)

F2
L5y DI1ON| SSM22LLP]  CRTVDDS +3vPCU
C-test_reserve,stuff 0 ohm oNiz
SMD1206P110TFT CRT-CONN
6
L10 | ~~~~_PBLMI5BA470SS1D/0.2A/4Z0hm 6 L9 ~~~_BLMI5BA470SS1D/0.2A/470hm § CRT R1 1 CRT 11
[8] INT_CRT_RED > O—Jl——.le ca12 odwiov 4 |
18] INT_CRT_GRE [ > L8 ~~_BLM15BA470SS1D/0.2A/4Tohm_6 L7 ~~~_BLM15BA470SS1D/0.2A/470hm 6| CRT G1 1 DDCDAT 1
18 INT_CRT_BLU [ > I L6 ~~~~_BLMI5BA470SS1D/0.2A/4ohm_6 &5 ~~_BLMJ5BA470SS1D|0.2A/470hm 6| CRT B1 1 CRTHSYNC ]
_CRT_ o =
14 CRTVSYNC LID591#
R78 R7L R67 cio1 ces _I_ca: =10 ce | ces ceo cao co8 *54 10,01
4 4 L L -4 o 1 DDCCLK 1 HEL
150/F_4 O 150/F_4 Q 150/F_4 10p/50v_4. mmsov_fl'mwsuv_a T-zzmsuvg 'ZZpISﬂV_;r'22p/50V_4 Tmmsovg 10p/50V_4 | 10p/50V_4 PT3661-88
D23
4 1 1 *VPORT_6
C-test reserve 1
C427_||uiov 4 CRTVDDS
+3V/ H I.*
c32 uis CA21 | |10p50V 4 CRTVSYNC
CRTVDDS VCC SYNC SYNC OUT?2 16 CRT_VSYNC2 R33: 0 4 CRTVSYNC
0.1u/10V_4_X7R = YNC:OUTI 14 CRT_HSYNC2 R328, 0_4 CRTHSYNC Ca18 10p/50V_4 CRTHSYNC M
= cse;l 22025V 6 CRT BYP g | noC-PP¢ C388 | |*10p/50V_ 4 DDCCLK 1
SYNC_IN2 INT_CRT_VSYNC [8] ”
o veevoeo Smeh TS PRERSN B $—ca2 j[aomsov s pocoAT 1.
_I_oszs =
CRT_R1 3 INT_CRT_DDCCLK R319
0.1u/10V_4_X7R CRT GI 4 x}ggg—é EBS*IN% 71 INT_CRT DDCDAT R321
= LRLEL 51 vipeo s - DDCCLK 1 R314 7K 4 CRTVDDS INT_CRT_DDCOAT (3]
= N ppc_ouTt [ DOCOAT T Raz KA INT_CRT_DDCCLK [8]
GND DDC_OuT2 v
CM2009-02QR
LVDS . LCD Power
+
+3V.
VIN +3V.
R256 R257 4 !
224 S 22K4 caze 11
€323 C319
cais cs 1U6.3v_4 6 1 Lgovee
0.1u/10V_4]X7R I N our
47u25v_8] 1000p150v_4 1000p/50V_4 <+ "
8] INT_LVDS_EDIDDATA IN GND 317 cs c316 c318 c7
(8] INT_LVDS_EDIDCLK VDS BRIGHT R25¢ .
BL ON - = 8] INT_LVDS_VDDEN ON/OFF GND Tnlurwv,q_ ‘2,2u/10v,sTuaurlov,q;vmu/zsv;: Tezu/e,sv,s
ld
TS Al e — e 1
8] INT_TXLCLKOUT- R249
N e —
[8] INT_TXLOUTO- r 100K_4
[8] INT_TXLOUT1+
[8] INT_TXLOUT1-
— =
[8] INT_TXLOUT2+ .
[8] INT_TXLOUT2- 2 [26] CONTRAST R2SR 0.4 LVDS BRIGHT
(8] INT_LVDS_BRIGHT R25Q o4
- 22
X+ 21
> 20
19 i
fon B3 Backlight Control
> 16
+3V 15
P W 1
13
-3VPCU
— 12 *
- USBP8- R
CCD-USB USBP8_R o
9 R
CCD +3V-current 0.2A 3o fan 3 = RS 04 *100K_a
Lcovee — s )
USBP8+ R
4 [10] USBP8+ e .
VIND RL , A'SHORTO0B0S INVCCO 13 {10] - USBPE- LI D591#, EC i ntrnal PU
R2 HORT0805 P RF( 13T/20QmA/900hm +3v
d R, 04
4
D1
= BAS316
LVDS_CONN
RS
EC_FPBACK# [26]
Q@
DTC144EUA
[8] INT_LVDS_BLON
Quanta Computer Inc.
PROJECT : ZRL
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F1
SMD1206P110TFT

D5

+5V_HDMI

0.22u/6.3V_4
HDMI
|21
HDMI_MB_HP ST [ SHELL2
18 +5V
HDMI_DDCDATA_MB 16
HDMI_DDCCLK_MB 15 ng BGIA
NC
13- CE Remote
[8] INT_HDMICLK- > .
11 CK Shield GND [-22—9
[8] INT_HDMICLK+ 10 Gir
(8] INT_HDMITXON 21 po- GND 25—
21 Do Shield
[8] INT_HDMITXOP DO+
[8] INT_HDMITXIN 81 p1-
3 D1 Shield
[8] INT_HDMITX1P 4 D1+
[8] INT_HDMITX2N D2-
2 D2 shield
[8] INT_HDMITX2P > > D
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
Q23
2N7002D
EMI HDMI-detect
— > HDMI_HPD_EC# [26]
INT_HDMITX2P.
Y +5v 5V R179,_ _"100FF 4
o o INT_HDMITX2N
+3V
D21 D22 INT_HDMITX1P.
RBSOLV-40 RBS01V-40 RI74,_ _"100/F 4
INT_HDMITXIN
J R184
R163 R164 10K_4
22K 4 § 22K 4
Q13 R404 R405 INT_HDMITXOP.
BSN20 224 2.2K_4 RIR, IEE 1 INT_HDMI_HPD INT_HOMI_HPD (8]
(8] INT_HDMI_DDCCLK HDMI_DDCCLK MB R HDMI_DDCCLK_MB R185
_HDMI_| 10K_4
cara INT_HDMIGLK+ HDMI_HPD_EC# 10

[8] INT_HDMI_DDCDATA [ >————8

3V +0.1u/10V_4|

HDMI_DDCDATA_MB_R HDMI_DDCDATA_MB

Qu4
BSN20 | cars

*0.1u/10V_4

R172 *100/F 4
INT_HDMICLK-

. JHDMI_MB_HP
c1e3
R158
0.1u/10V.
100K_4

Quanta Computer Inc.
PROJECT : ZRL
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LAN

<BOM not e>
If center tap power cone frominternal
If center tap power cone frominternal

switch regul ator=>Stuff 52SWR@ ( Def aul t)
LDO=>St uf f 52LDO@

A AETUHA

<Layout note>
Close to LAN Chip 1nF reserved for EMI

RN1 49.9/F_4P2R

TXP 4 g 454, 10.1U/16V_4

TXON U1 &452|[*1000p/50v_4
RN2  49.9/F_4P2R

TXIP 4 g 455, 10.1U/16V_4

TXIN U1 &a56][*1000P/50vV_4

76.1ma ; 30mil <Layout note> [
i : vDDCT
13v_S5 13V LAN Close to Pin2 Power Sequence: P33 1
ua VDD33 to PERSTn >= 100ms !
R137 226 | -~ T | !
[l | 40mil PU in CLK Gen. |
% . R15Q—Short 4 [
: c127 ci3s : ———1{ix CLKREQn “SPCIE_CLKREQ_LAN# [10]
! 10U/10 0.1UM16V_4 ! — Vo33 sk |2
L [4,10,19,23,26] PLTRST# Dﬁ—-ﬁg PERSTN SMDATA H2—x
[8.19] PCIE_WAKE# TPO WAKEn ARS8158 TESTMODE 22—
C136,40.1U/16" i
It Ak V.4 VDDCT REG 20mil 5 VDDCT_REG xamm Ne 2
VDDCT, — s vooer 32Pin QFN Tx_n |22 PCIE RXN1 G 157 4100 4 —> peiE_rx1- 0]
c13s AYDDL o 2| avopL_REG p |22 PCIE_RXP1 C C158_ 4,10V 4 > PCiE RXI+ [10]
. 2 XTLO AN g |
I 0.1U/16V_4 120 -l_ ciar XTLO _LAN XTLO AVDDL 4 I— AVDDL
= } IU”W—AIMU/MV—A XILLLAN 9 1y REFCLK_N [FA—< CLK_PCIE_LANN [10] ciso
AVDDHy 20mil > = = 101 AVDDH_REG REFCLK_P F28—————— <] CLK_PCIE_LANP [10] oduiev_4
1 _l_ . JI—R390_\ A~ 237KIE 4 RBIAS 11 | oo AVODL =
] urov_4 IOIUIISV’A IX0F TRXPO RX_P < PCIE_TX1+ [10] _l. Cc151
= = IXON 1311w RX_N F22————<"] PCIE_TXI- [10] ID'IUHSV—A
IXIP____ 14 pypr DVDDL_REG -4 = gDVDDL 20mil
TXIN 18 | rryn T LAN_ACTLED - l 130
16| L en) R Lepp |22 LAN_LINKLED# 1U/10V_4 I 0.1U/16V_4
588588388 = =
222522502 onpt [FE—)
[CRCRURURURURURURU]

AR8158-BL1A-RL

TXO0P___C146,,6.8PF/50V_4
TXON___C150,36.8PF/50V_4
TX1P__ C153,,6.8PF/50V_4
TXIN _ C155,16.8PF/50V_4

i+
Ir

Ca48 Ca40 <Layout note>
IoA1ul1av_4 10U/10V_8  (l ose to Pinl
e J

|
L28 |
GOR 0. 150hm ‘
|
|

C444_y, 33P/50V 4 XTLO_LAN
F
XTLI_LAN
Ya
25MHz -
C450 33P/50V
u1e
XTXIN 1 &
XTX1P 21
XTXON Y y
XTXOP 4 Ts
UCTAMPZ512T.1CT
u20
TXIN 1
TX1P T
TXON Y y
TX0P 3
UCTAMP2512T.1CT

+1.1V regulator output (For all the analog 1.1V supply pins)

+1.1V regulator output (For all the digital 1.1V supply pins)
+1.8V regulator output (For VDDCT when LDO mode)
+1.7V Switching regulator (For VDDCT when switching mode)

+3V S5 2 DD33 AVDDL_REG | 7
- ATHEROS
+1.1V analog power——24/27__AVDDL AVDDH_REG | 10 +2.7V regulator output
ARB158  DVDDL_REG | 30
VDDCT_REG 5
+1.7V analog power——6——VOOCT X

TRANSFORMER

AVDD_CENy C154
T3 cied

NS0014 LF_Bothhand
10/100 type

EM

1nF reserved for

|

c133
It
|

Ly

'3100SBLRP

u21
TXIN g a X-TXIN
L1 TxiP___7| 1D X170 XTXIP
VDDCT ~~~~0_6 _AVDD CEN & 2* Té_*r I TERMO_RI49, 75/Fo8 TERM9 _ C442| | 220P/3KV_1808
CXBEG501000: 0. 5A/ 6000hm 6 51 Ne Ne H2—x N 6] .
c128 x NC Ne X __TERM1 RI4EAZS/FI8
TXON 5 gg_ R(;T 15 X-TXON
1U/6.3V_4 TP 1 |RD. R [e XTXOP

mai n CY640P31708
2'nd CY003100Z06

RJ45 Connector

Active LED Pin:
Non- over cl ocki ng=>active high

CN13
LAN ACTLED _, R121 5.1/ 8
LaN AcTLED R1z0 A A Ho5s 10 vEow s 1 ciz” 01050V B
4 RIS4 . 220K V05_0603 =
GND2 -
X-TX0P 1 RT 05_0603
SO o+ GND1L SN2y
XTX1P a9, =+
TERM9 *
2 LI NK LED Pin:
X-TXIN T SWR node=>active | ow
% 3+ LDO node=>active high
3 LAN_LINKLED# RISR A *5.1K/_8
€178/, Y"0.1U/50V_8
LAN_LINKLED# R157 510/_6
e VN NORTORE 2| GREEN_N L
VS5 O R153 HORTOB05 12 | SREEND =
RI45

Quanta Computer Inc.

PROJECT : ZRL
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MINI-CARD WLAN

+3.3V: 1000mA
+3.3Vaux:330mA

+3V

+WL_VDD

+WL_VDD

+1.5V:500mA l l l
c470 c246 c258 ca71
100/6.3vV_8 | 01uwi0V_4 | *0.1wi0V_4 | *0.1uwiov_a
Debug
RA17, 04 CL_DATAL WLAN _ - - - -
“ﬁgfiﬁﬁ;;@i@‘ B Ra15\/ 04 CL_CLKL WLAN H=7.0mm
e CN16 LTS AAAPCI-046-KO1
b WL_VDD
[10] CL_RST1# R413 04 CL RSTL: WLAN At 3222523 ghalg [1r -
0] CLDATAL RA14 04 CLDATALWLAN 47 | & J S 15v
— R416 *0 4 __CL CLKI WLAN 45 | Reserve
[10)  CL_CLKL Reserved LED_WPAN# 48— +15V
‘\‘ Reserved LED_WLAN# [F44—x 3
+WL_VDD Reserved LED_WWAN# [F42—x
Reserved GND I
Reserved USB_D+ USBP10+ [10]
il GND USB_D- 1 USBP10-  (10]
10]  PCIE_TX6+ PETPO GND h
{m} PclE’TxerB L "o s 3
- PETN MB_DATA 32 CLK_SDATA [10,14,15] ca65 ca76
| §§ gmg SMBI%\’; v CLK_SCLK [10,14,15] 1000p/50V_4 | 0.1u/10V_4 | 10u/6.3V_8
(10) PuE,Rxeé 3 PERpO GND H: H
[10]  PCIE_RX6- PERNO +3.3Vaux PrTRsTFO WL-VDD
[22  PLTRSTH#
\H—ZL GND PERST# [22
x—191 uim_ca W_DISABLE# <] RF_EN# [26]
%17 Uim_cs GND 45—“\
\H—JI-L GND UIM_VPP ﬁ ZRQMFE# R ;é LFRAME# [9,26]
[10] CLK_PCIE_WLANP 11| REFCLK+ UIM_RST [~ AD2 R 68 LAD3 [9.26]
[10] CLK_PCIE_WLANN ; REFCLK- UIM_CLK [—2 iR G LAD2  [9.26]
\\}—L GND UIM_DATA 2D0R 56 LAD1  [9,26] Debug
[10] CLKREQ WLAN# < CLKREQ# UIM_PWR LADO [9.26]
%—5 Reserved +15V 5V
SOIE WAKES R x—3{Reseved 2 2 GND i
+WL_VDD WAKE# 9] 9] +3.3V WL_VDD
Q22 i i nodi fy 10/19
*DTC144EUA = =
[8.18] PCIE_WAKE# < 1 PCIE WAKE# R
le]
+5V
o +L.0BV_VTT
0.1u/25V_4_X5R 1u/10V_4 o
1u/10V 4 C264 *1u/10V_4 C376 .1u/10V 4
* U710V *1u/10V 4 caa7
* U710V w10V 4 Ca1d
* 1U/10V W10V 4 434
*1u/10V. 1u/10V 4 Ca22 220p/50V_4
—g.lugsv 4 X5R ¥ g/l v Cab4 470p/X7R 4
A70pIXTR 4|
2200p/50v 4|
2200p/50v 4|
2200p/50V 4|
+5V_S5 m
Q
+VCC_GFX IN C259 *1u/10V_4
C229
c10
C335 2200p/50V_4 =
220p/50V_4
+VCC_CORE
B C11 | [*1u/10V 4
Quanta Computer Inc.
PROJECT : ZRL
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MAIN SATA HDD

CN15

GND23

GND1
RXP
RXN

GND2
TXN
TXP

GND3

SATA TXPO C C251
SATA TXNO C C248

0.01U/25V_4 SATA_TXPO [9]
I0.01U/25V 4 SATA_TXNO [9]

|
|
|
SATA RXNO C C238 | |.01u/25V 4
SATA_RXNO [9]
SATA RXPO_C C237 I I.OluIZSV 4 BSATAﬁRXPO 0]

NppihpppRe

3.3V
3.3V
3.3V
GND
GND
GND
5V
5V
5V
B GND
RSVD
GND
12v

12v
12v [R2

24

+5V
+8V_HDD R39 *SHORTO0805 Q

C461 ]_ C462 L459 ]_ C458 C460 457
+

.01u125V_41.-01u125V_4 -f.lul16V_4T *10/16V_4 | 10u/6.3V_6 —T<*100u/6.3V_3528 B

—e—4¢

1

LELERERERREERE

.|||_

GND24
MAIN_SATA

ODD (SATA)

c CN11 c

GND14 [H14
GND [
Y2 SATA TXP1 C C85 | [0.01U/25V 4 SATA_TXPL [9]
A" 3 SATA TXNL C C79 0.01U/25V_4 SATA_TXN1 [9]
- | .
GND
5 SATA RXNL C _ C65 | .01u/25V 4
B SATA_RXN1 [9]
o s SATA RXP1 C C56 I IA01u/25v 4 BSATA_RXPl o1
GND £ L]
+5V
s SATA DP __R55 ,  *K 4
g\F; 9 U +5V_ODD R308, *SHORT0805
10 T
Sg ) ]_ c28 l c27 ]_ c26 ]_ c29 c25 J: ca73
12
g“g 13 T.o1u/25v_4 T 01u/25V_4 T*.lullGV_4T *1u/16V_4 10u/6.3V_6’|\ *100u/6.3V_3528
GND15 B -
o SATA_ODD_H=7.7 D

Quanta Computer Inc.
PROJECT : ZRL

[Size Document Number Rev

SATA-HDD/ODD/USB-ESATA 1A
| ¥ Date: Tuesday, June 21, 2011 @eet 20 of 34
1 2 3 4

WWW.AlISaler.Com



=== a
22) 2 Ty M —
HP = | rEeE T T reverse R441
I 122 PR < TR [ J0a 1 . DOGND
| [
7777777777 . R22 0d MICL-VREFO-L MICLVREFO-L [22]
MICLVREFOR _mic1-vREFOR [22]
ADOGND)|
R224, 04 1 MICLVREFO-L
,,,,, 1
10063V 6
caos | 20uE3Y.6 s apoenD )
— _ _ _Place next_to pin_ 27
2.2u/6.3V_6+ I |
’ |
|
,,,,,,,,, c296 | +5VA
ssva ol | =
! E [ Place next to pin 25
‘ | 2206.3V_6 N I |
| c202 caso | ! |
10u/6.3V_6 0.1u/10V_4 4 4 4 o | |
| | us e |
| | | |
|_ADOGND _ _ _ _ __ _ ANALOG ~ APOSND 5 33B 528>z 2 | |
F---—s-+%&gLg---= (. - SNo— — — —
Avssz = 332 Linerr 24— @4 ADOGND
| g g = |
AVDD2 | = junELL (A———@ T3
+5V 219 ‘ ‘ PVDDL IMIC1-R : MICTR —Jmicir 221 | MIC
|
_ LsPkr o -
L SPK+ SPK-L+ I mic1 2L T MCLL et [22] |
T T o o=
sk .
Lk SPK-L- Mopo-ouT (20—
pvsst (Vista Premium Version) | iorer Rl WE 4 DOGND
‘ ‘ il pvss2 [ T cor4yy 1wiov 6 R21 K 4
= T ____ ] | T
R_SPK. aa{gopm ez 17 Mic2 INTR | corty twiove R21: K 4 IC2_INTLL
,,,,, R _SPK+ MIC2 INT L l _L
- SPK-R+ | MIC2-L ca80 cas1
ey R 45 | pypp2 . UNE2R |5 1000P/S0V_4 mng’;@;
EAPDY 47| =1
479 478 FAPR: SPDIFO2EAPES 3 :UNEZ—L i
¢ 0 = 1 SENSE RX( 20KF 4 MIC1 JD
0u6.3V_6 pautov_4 48 sppiFo E 3 . z . .. sense A 05 AN <__IMIc1.0D [22]
s 2 : 9 ~
‘\H—AL PGND & S 2 £ 3 9 £ a4 ]
S o £ 09 2 5 g U N R209, 39.2KF 4
Secdac sy ~|Mmes <heourao 221
= 36 68 68836 3dnhad
Place next to pin 46 spilt by DGND ] T 4 4 R ALCZTIX-VB3-GR
94 ~ PCBEEP dont coupling any signals if possible
DIGITAL 8/17 separate PCBEEP to Digital from Realtek suggestion
—m—m——————— = - - = =77 T evmsT T T T T T T T |
+3V | |
BEEP 2 C256 y 1u/1QV 6 BEEP 1 | R199, , A7KFF 4 D7 |4 BAS316
! | T 1t | ¢ < JSPKR 9]
| | | c250 R198
c257 c2a7 47K 4 | D6 BAS316
! 0.1u/10V_4 1006.3V_6 | | 100p/50V_4 — | PCBEEP  [26]
! I
|
| | | !
~ - " Place next topintT — | | | | | || ~~ -~~~ -~~~ -7
R20Q 06 oV
> €253, *100p/50v_4
R 1 i cos4 c252
o L
= ACZ_RST# 9] 0.1u/10v_4] 100/63V_6
S LD <™ acz_syne 9]
0
R41 224 ACZ_SDINO [9] L
<Jacz_soout (9] Place next to pin 9
PO
ACZ_BITCLK [9]
QV_: Power down ¢l ass D SPK anplifer < Jaczl el
3.3V : Power up Class D SPK anplifer C255 *22p/50V_4 “‘
+5V_S5
uto
[26] AMP_MUTE#|
EAPD# 4 ' >HP_MUTE# [22] ADOGND
TTCTSHOBFY kam Tied at one point only under
- I‘4.7u/10\/j the codec or near the codec

DIGITAL ANALOG
5V L29 ~~ 1.8
+5VA
u23 Q
N out
GND
1 shoN set RA2Q A ‘29.4KIF 4
G973-§30TIUF
R419 +] casa cass
“10KIF_4 ™,
- *10u10v_321§ *0.1u/10V_4
cas2 cas3
| L o R244 X0 4
Fo.1wtov_4 Floutov_s3ie
ADOGND
. ADOGND
C730, C787 close U37 pin3 and L65

Mute(ADO)

av +5VA
R220 R221
*10K_4 & 10K 4
PD# *BAS316 B D12 EAPD#
L4
BAS316 | D9 AMP_MUTE#
L4
BAS316 B D8 ACZ RST#
v
Internal MIC
CN7 R243 c273 U4
e MIC2_INTL1 MIC2-VREFO 1
2 ca11 22K 4
*INT_MIC| *22P_4 ADOGND
cap place close to M C- connector
ADOGND
Internal Speaker
CN4.
L_SPK+ R100, *SHORTO0603 L SPK+ 1
SHORT0603 L SPK-_1 1
RSPK—1 %
RSPt 4 =

SPEAKER-CONN

*0.22/25V_6| *0.22u/25V_6| *0.22u/25V_6| *0.22u/25V_6
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MIC

[21] MICI-VREFO-L <} R238\ ~JIKIF 4
[21] MIC1-VREFO-R R237, ATKIF 4

Normal OPEN Jack

CN20 BLACK

D 21 MicLL <} €300 |[4.7u/6.3V 6 MICL L2 R230 1K/F 4 MICL L3 L17 ~~~ 0.5A/1200hm 4 MICL L4 2
21 MICLR <} €299 | 4.7u/6.3V 6 MICL R2 R229, IKIF_4 MICL R3 L16 ~~~ 0.5A/1200hm 4 Mict R4 ’-}8
1] MICLID <} 40_1’
T ™ic
= C303 = C304
470p/50V_4 | 470p/50V_4
MIC1 JD ADOGND =
ADOGND
D10
*VPORT_6
ADOGND
Cc
C-test change by vendor suggest
BLACK
1~CN21 7
HP-L2 |R240 47 4 HP-L3 L19 ~~~_0.5A/1200hm 4 HP-L4 pg
HP-R2 |R239 47 4 HP-R3 L18 ~~~_0.8A/1200hm_4 HP-R4 3
R231 R232 C305 C306 [21] HPOUT_JD<:| 40—] 3
1 wp

*1K_4 } *1K_4

T 2200p/50v_-F 2200p/50V_4

HPOUT JD

ADOGND

Al

Q

o)

@

4

o
.|||

|

|

|

D11 |
|

*VPORT_6 |
[21] :

|

ADOGND |
|

|

|

|

|

|

|

|

|

[21] |

|

|

|

|

|

|

HP_MUTE#

;

Q:
*FDV30IN

R236 06

HP_MUTE#

;

Q
*FDV301N

R235 0.6
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[4,10,18,19,26] PLTRST#

+3VO-

R207,

4in 1 CARD READER IC (SD,MMC,xD,MS)

+1.8V_VDD O

C743 close PIN46,

+3VO

C708 close PIN48,

c267

T2 Pl Nd3=Power savi ng node enabl e.
Cp

for enable [Defaul t]

[10]  USBP12+
[10]  USBP12-

= e ‘0" for disable
o1uev_4 | oaurevils |omf [ [of
% lelz[ofEle
1 Zlolglalalals| T
= X|I|Z|n|n|la|o
c1_iop
%T [¢]
g~y
hhb 1. 1
+3v C276 c270
soo-oo—®mdons
IZoWESEFSSLT .1u/16V_4 [4.7u/10V_6
ST r
8°72 2555559
R208 E- 2
*100K_4 o 6 <
= L C1_VDDHM
o4 | 101 ExTasmnz > (22 EXTASMHZ R 2 DATA6 M5 1ri0
CTRLO |F34—120
%269, F0.47uiov R213,_, 330 4
R217 0e 't ! +3vvop IV 5 gﬁ;ﬁg 2, CTRL2
S AU6435-GDL gﬂﬁg 20 "DATA3
29 DATA2
]_ c284 xi 9 DATA2 XD WP%
= c217 o) 10 >§(DDWEN xo cet @ 15
4.7u/10V_6 *5pI50V_4 11 CeDGEN EEPDATA @ T6
+1.8V.VDD O 12 z ATk EEPcik @ 1y
4
= 9az® =2 LzO
€302 >282,8%00702
4.7u/10V_6 +445S08avzoran
VOILI>>>0>0X0

pinl3 output 20mils
VCC_XDO—

C1L1oP C272, |0A1u/16V 4 I

2.2u/6.3V_6 I

+3

4
5

1
1.
1

1

18
i3

21

2

24

+3VO—¢c305 PRGN

0
.1u/16V_4

04, Roay,
XD_CD# .
T9

L ©o+1.8V.VDD
[ SEE—CYE Y

CTRLO, CRTL 1 trace length shorter
and surround with GND.

|27P/50V_4 Xl
I

PI Nd5=Cl ock input sel ection
for 48MHz input [Default,Internal PU

12MHz i nput

R206 XTALSEL

SD write protect
1: deci ded by SDWP[ Def aul t]
0:disable SD wite protect

C242
4.7u/10V_6| 0.1u/16V_4

2 IN 1 CARD READER CONN (SD/MMC)

VCC_XD
o

[ .1

C245

SD_WP
DATA1 R20: 33 4 [SD DAT1
DATAQ R204, 33 4 |SD_DATO
CTRLO R197, 33 4 [SD _CLK
SD_CD#
CTRL2 R194, 33 4 [SD_CMD 3
DATA3 R195.”,.“A33 4 [SD DAT3
DATA2 R196, 33 4 [SD DAT2

Close to connector

DFHS11FRO11

DFHS11FRO33

SD_CLK

CLK Shorter than 1200 nil

is good.

C244
*10p/50V_4

PROJECT : ZQ5
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USB +5V_S5 BT
AO3413
Q15
C263 2A m R234, 04
U/6.3V_4 uz 13V S50 1 ( 3 4 BT POWER 20
USEPWR1 = 2L USBP4+ R
= INL  OUT3 —ﬂ 297 useilr R (201 USBPa+ s 4 S UsBPa R
IN2 gg% . c275 R214 + C290 [1000p/50V_4 USBP4- R 10] USBR4- 2 1
5 6 ussong [ Pl 35:4/273\/ 67 fégé oy 4 0.33U/10V_6 ¢ 47K 4 22063V 6 —— @B L Rz;RFCMFlgSilO 3T/200mA/900hm
u/e. ) p
GND - - T T10
oc# 2 = T —C310
G547F2PB1U = Olul6V_ 4 =
= [26] BT_POWERON# > RalQ, A7K4 | =
[10] use_ocor <
1, 8
USBPI1- R > ; g
USBP1+ R 3 6 *
e ER BT
4 5
] USB_MB
RV2 RV1 R18 *0 4
= = 13V.S50 3, BT POWER 2 12
Fonommg e 226 usedbr 7] aol usees: 8 ER Y
R2LL 0 4 c249 R201 + C239 1000p/50V_4 USBP5- R
s = 0.33u/10V_6 9  *47K 4 T 2.20/6.3V_6 @B L Rl*gFgFCMFl?ng.O 3T/200mA/900hm
i 2 1 lusepi- R T T
Eg% hrin a2 + L JUsepiz R T —c216
. BT _POWERON# R189 . *4.7K 4 = *01u/16V_4 .
MCM2012B300GBE/4DOMA/900hm =
R215, 0 4
e
+5V655 R192\ A %04
L14
+3V_S5 2 1 USBP3+ R
[10] USBP3+ 2 1 -
POWER [10]  USBP3- af3 ! USBP3- R
USB/B CONN MCM2012B900GBE/4POmA/90chm
I R193, . ~_*0 4
15
B (26] PWRLEDK > R246 334 LED2 RX Bule I B
13
— 12
Blue [0] uss_oci s5#<_ }—--—— 11 R190 04
éo 113
USBP3- R 2 1 USBP9+ R
8 [10]  USBP9+ 2 1 a
USBP3+ R 8 ol Usero. a2 Hm USBPY- R
3ypCy g MCMZ012B900GBE/4DOmA/900hm
. *
Battery Blue useee. R : RISL v "0 4
LED_B/R g 17 H
[26] BATLEDO# > R245 68 4 1 RN 2 USBON# Y
NI7
[26] BATLED1# [ > R247 150 4 o4 ((H 3
Amber - =
A A
Quanta Computer Inc.
PROJECT : ZRL
ize Document Number ev
USB/BT 1A
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K/B

TP

+5V

oNL 7 8 X saveey
Y0 X +TPVDD
26 MYO % 1 5 I & i 45V
26 MY1 2 3 4
26] MY2 Y 3 1 1o X5 RPI _ 10K_10PBR cia
” Mvs Y P CP6 | "*100p/50Vx4 10 1 MX3
26] MY4 M 5 7 ] X6 4 9 2 X2 0.1u/10V_4_X7R
Y5 6 5 [ 6 X7 X5 g 3 X1
26 MY5 2 4
o~ Mve Y6 7 3 [ Y17 X6 7 2 MX0 R10 $ Ro = cN2
o~ VA Y7 8 1 2 Y16 X7 & 5 10K 49 10K_4 1
o~ Mve M 9 CP5 ' "100p/50vVxa 2
Y 10, 7 ] Y3 L3 *SHORTO0603 TPDATA R 3
26] MY9 [26] TPDATA
26] MY10 o u z I 8 2 2] TPOLK ) *SHORTO603 ; TPCI_Ii< R 4
26 MY11 !
Y 13 1 2 YO
26 Mv12 Y 14 CP1 ' 100p/50vVxa RIGHT#
26 MY13 - ciz B
26] MY14 e 15 z 8 Y7 1 —a|
26 MY15 Y15 16 5 [ & Y6 01u25v_4 | *0lu2sv_4 o
26 MY16 Y16 17 3 | 4 Y5 10 13
26 MY17 Y17 18 1 15, Y4 — 12
” wor X 19 CPz | T100p/50Vxa = LEFT# 15
26 MX6 X 20 < g i el
o Mixe X5 21 5 & Y10 Aces B8501-120N
26] MX4 X4 22 3 [ 4 Y =
26 MX3 X 23 1 L2 _ At
X 24 CP3 | T100p/50vVxa
26 MX2 5 2 b ’ vis
2 MX1 >
22 MX0 X0 26 5 I 6 \Y{
L___| 2 4
KB = 1 T 1o Y12 sw2 | swi |
CP4 ' T100p/50Vxa RIGHT#, 3 2 LEFT# 3 2
C3 ,,*100p/50V 4 MX1 — 7 —
$ a1 Toopmova—wxo
i SWITCH_15 SWITCH_1.5
+3V
HOLE? HOLE10 HOLE15 HOLE12 HOLE18 HOLE16 HOLE17 HOLE11 HOLE4 HOLE3
*hg- c315d118p2 *hg-c315d118p2 *hg-c315d118p2 *hg- calsdnapz *hg- c315d118p2 *hg- c315d118p2 *hg- c315d118p2 *hg- c315d118p2 *hg- c315d118p2 *hg- c315d11ap2
10K_4
[26] FANSIG
+5V C378
*01U_4 HOLE1
*h-zrl-1
c401 = HOLE2 HOLES HOLE13 HOLE14 HOLE19 HOLE21
2.2U_6 *hg- c315d98x157p2 *h-tc276bc118d118pt  *h-c197d87p2  *h-tcl97bc79d79pt  *h-tcl97bcl02d102pt  *h-tc236bc315d146p2
u15 CN10
a FAN POWER_ 1
VIN VO
- ot o :
[1011] SMLIALERT# [>—————"/Fon GND £ 386 390
26] CPUFAN# DAC [ >————4 vsET SEB = FAN_CONN = = = = =
126] A 2,2U_eI.01U_4 =
G995P10

FANPWR = 1.6*VSET

HOLE20
*H-C236D146P2

HOLE22
*H-C236D146P2

©

HOLE23 HOLE6
*h-tc236bc146d146pt *h-tc315bc165d165pt *h tc315b0165d165pt *h tc315b0165d165pt

©@ © O
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SM BUS PU(KBC)

L21 ~~~_ PBY160808T-250Y-N/3A/250hm_6 +A3VPCU +3VPCU
+3v
I_ c333 caz
0.1u/10V_4 | 4.7U/6.3V_§
+3VPCU E775AGND
R268 D17 c324 cazs
+3VPCU EG . . . .
BAS316 47U/6.3V_§ 0.1u/10V_4
ca40 c3zs ca31 c342 c341 c330 MBCLK2 R277 10K 4
= ddddq § = = MBDATAZ R276 10K 4
47U/63V_§ 0.1wIOV_4| *1uw16V_4 | 01wW1OV_4] *1wi6V_4| O1wiOV.4  UL2
HamSw O =]
= = = = = 888388 ¢ 8 E775AGND , C336 4.7U/25V_8 ICMNT
CLK_PCI EC S8888 2 >
c337 0.01u/16V_4
[9.19] LFRAME# 52| LFRAVE | GPI090/ADO I ——sr < TEMP_MBAT [27]
[9.19] LADO LADO GPI091/AD] [FE—F2t——@  TP70
R251 [9.19] LADL 21 LADL AD GPIO92/AD2 f&)gg‘i’%—. P69
224 [9.19] LAD2 LAD2 GPIO93/AD3 T Nehor A > ICMNT [27]
- [9.19] LAD3 S PEEE 1 LAD3 =
[10] CLK_PCI_EC LCLK | ———— PWRSM SW
N DIA GPIO94/DA0 (LS SN——@  TPes <] H_PROCHOT# [4,29]
caz Bl CLKRUN# GPIO11/CLKRUN GPI95/DAL MOTEREY > CPUFAN#_DAC [25]
Gpige/iDA2 [HOMEIELEL @ TRe7
*10p/50V_4 [11] EC_A20GATE <} 1211 Gpio8s/GA20 R
= [11] Ec_Rcing <} L ‘KBRST/GPIO86 4 PROCHQT EC 3G EN R280 10K 4 {i
GPIOOL/TB2 ACIN  [27]
Y] [— MUTE_CODEC
[11] EC_EXT_sci¥ <} ECSCI/GPIOS4 LPC Gpio02 [ MUECODEC @ P72 oo IN7002D v
6 __
16] EC_FPBACK# <
[16] EC_ GPIO24/LDRQ gaggg s VGACLK
[21] AMP_MUTE# < 1241 GPI010/PCPD GPIO06/I0X_DOUT/RTSL & < LID591# [16] ey
GPIOO7
[4.10,18,19,23] PLTRST# > TREST GPIO16 [L14 BACKUP LED: o  TP62 VGA_THERM#
e ACPRN P65 =
9]  RFEN# <} 123 { GpI067/PWUREQ GPIO36/CTST EWRSAVE _LED# PS3
1 GPI041 M —e {—> VRON [29]
[  SERIRQ SERIRQ GPI042/SCL3BITCK b::ODD S SWER TP56
N - GPIO43/SDA3B/TMS 20 TP57
[11] EC_EXT_SMi# < GPIOE5/SMI GPIO44/TDI < susB# [8]
GPIO GPO47ISCLA |
GPIOS0/PSCLK3/TDO =N pick  [27]
25) MX0 52 kesiNo GPIO51 o PDECH S5_ON [28,33]
25] MX1 KBSINL GPIOS2/PSDAT3/RDY HOMI_HPD_EC# [17]
25] MX2 561 KBSIN2 1053/SDA4 SPI FLASH (K B C)
25] MX3 52 KesINg GPIO70 SWROK EC TR w7 susc# (8]
[ 74 PWROK
& s 5] o3 CPiors [5 RSWRSTE R R Nshor & IO RSRSTE ]
25] MX6 501 KBSING GPIO75/SPI_SCK TEEN short 4 MAINON  [30,31,33]
25] MX7 A1 KBSINT GPOT6/SHBM ODD EJ7 TP73 +3VPCU
Gpio77 H4—P2EE @ TPTA
25] MYO 231 KBSOUTOGENK GPios1 (L DNBSWON# [8]
25] MYL 221 KBSOUTLTCK GPOB2/IOX_LDSHITEST [+d———————@  TPS6 N
25] MY2 KBSOUT2/TMS GPOB4/IOX_SCLK/XORTR A THERVF USBON# [24]
25] MY3 501 KBSOUTS/TDI Gpiogy (HOL A ERNE @ TPea cas
25] MY4 49| KBSOUT4IJEND i ES
25] MYS5 KBSOUT5/TDO T
25] MY6 41 KBSOUT6/RDY e e e — L 0.du1ov_4
25] MY7 KBSOUT? GPIO20/TA2/I0X_DIN_DIO SUSON [31] o
25] MY8 42-{ kBSOUT8 Gpio147TB1 [-& E FANSIG [25] +3vpcuo%w 10K 4 SPILCSOAUR 1 fep vss 4
25] MY9 KBSOUT9/SDP_VIS WZ5X10BVSNIG
25] MY10 40 KBSOUTI0/P80_CLK TIMER GPio1s/A Pwm 2 CONTRAST [16] casa 25X10BVSNIG L
25] MY11 KBSOUT11/P80_DAT GPIO2L/B_PWM [ PCBEEP [21] o
25] MY12 KBSOUT12/GPIO64 GPIOL3/C_PWM = PWRLED# [24] At 11/24 add
I H ssoimiacnos o i 12 S0 1 s Yosaonvsss axcosrmen
25] MY15 3 KBSOUT15/GPIOB1/XOR_OUT GPIO40/F_PWM/RIT % TPS4 is:“c i’éﬁzﬁmo""p ::Sg@g&%”
25] MY16 GPIOBO/KBSOUT16 GPIOG6/G_PWM [HEL——22208 @ TPTL
25) MY17 GPIOS7IKBSOUT17 GPIO33/H_PWM/SOUTL 58 > BATLEDL# [24]
[27]  MBCLK GPIOL7/SCLL 1
[27]  MBDATA GPIO22/SDAL
[10]  MBCLK2 GPIOT3/SCL2 SmB GPIOBTICIRRXM/SIN_CR A —rrmrrs—or——@  TP63
[10]  MBDATA2 GPIO74/SDA2 R GPIO34/SINT/CIRRXL j-g——. TPS5.
TP6L GPIO23/SCL3 GPIO46/CIRRXMTRST
FrRIST | L PROCHOT EC
TPe0 @—YCADATA 120 ] Gpio31/spas | | GPOB3/SOUT_CRITRIST PROCHOT EC
| 8s SPLSDLuR
125) TPCLK GPIO37/PSCLK1 | I F_SDI/F_SDIO1 gg: gE‘DU\TR R R269 22 4 SPI_SDO_uR HWPG(KBC)
[25] TPDATA GPIO35/PSDATL F_SDO/F_SDIO0 SPTCSOF UR +3v
B MEWR GPIO26/PSCLK2 PS/i2 FIU F_cso SPI_SCK_UR R R267 224 SPISCK uR
[24] BT_POWERON# GPIO27PSDAT2 |1 F_SCK [
[8] PCH_SUSCLK R27. Ishort 4 E775 32kx1 GPIO00/32KCLKIN GPIO55/CLKOUT/IOX_DIN_DIO ECDB CLOCK TPS8 R250
+L.08V VIT R25 “short 4 +1.05V VIT EC Vit ,  VCCpOR [EavECPORE B2 47K/f £ or3vPey 1o
@11 Ec PECI R25 43 4 EC PECR R Ve §§é‘§§§ g I VREF |-104 VREE uR R26! “short 4 +ASVRCU
5656555 2 s (28] SYS_HWPG
PCETOIL c347 c332
Jﬁ% *56p/4 *56p/4. [32] HWPG_VCCSA
of
E 4 1 [33] HWPG_1.8V
o = =
P! 122 PBY160808T-250Y-N/3A/2§0hm_65)| [3032] HWPG_VTT
caz0 [31] HWPG_15V
1u/6.3V_4
E775AGND
. Power sequence
POWER-ON Switch(KBC) PWR/B avecu q -
+3VPCU
NBSWON# 1 in
L’::g +3V_S5 4 S5 ON 1ps2
sw3 R51 Tha: DNBSWONZ ¢ 5 iCH_RSVRSTE @ TPS2 +15v_sUs S5 ON R254, , 10K 4
*DIP:TME-5338-Q-TIR 10K 4 SUSON A SUSCH
< WCC CORE  TP40 —@ P50
ons - Thag SUSB# 10 +15V_SUS .
NBSWON# 1 s 3V 12 11 MAINON ® i
NBSWON# 1 P37 +vee core™ 15 % VRON ® i
b 25 PWROK_EC 17 __HWPG H
36 R3S PLTRSTA SYS_PWROK R4S
cao ca 4 TP3s s e T g, Y- PWROK (48] Quanta Computer Inc.
0.1U/10V/X5R_4] *1000P/16V/X7R_4 PWR CONN 24
= - L = = 261 125 PROJECT : ZRL
: - TP H_PWRGOOD P 9 % sus sTAT# ] sUS_STAT# [8] Document Number
e = - WPCE791 & FLASH n
. +CON30_DEBUG TPa4
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PR108

PCIE
‘1u116V 6 0.01u/50V_6

PCZD

MBCLK  [26]

%
|

TEMP_MBAT 3

Add ESD di ode base on EC FAE suggestion

*0.01u/50V_¢

6

[26]

VAL PD5 PQ28 0.01_0612 PQ26
PLA Q SBR1045SP5-13 AOL1413 VIN AOL1413
HI0805R800R-00_8
; VA e S"ﬂq' rn B 3 W PO 2 7 fun B W
2 L4 bt
PC59 Pces PR111 ] PR7 PC67 PC66 PR107
POWER_JACK PL3 0.1u/50V_6 o 1u/50v_6 < 220K_4 04 0.1u/50V_6 2200p/50V_6 < 33KIF_4
HI0B05R800R-00_8 PD4 PR8
) SMAJ20A 04 CSIN 1 |
PC64 PCS = = csip 1
0.1u/50V_6 2200p/50V_6 1 6
PD2 _%/ = PR110
W swi010cPT PR109 5 10K 4
220K_4 < Joict [26]
PR119
04
= IMDBAT108
' | 3
1
PQ3L
DMN6O1K-7
VIN b
PC7 . ?
PR10 1u/16V_6
10/F_4 I
pC12
1u/16v_6
i ) PC65
¥ d = 10u/25V_1206
PD1 C69
+3vPCUO 00000 =~ o o *RB500V-40 — 2200p/50V_6
2zz229 @ 9 ] |
pc23 CICIICH 4 S PRI11 4 :’_‘L
avecy 0.1u/50V_6 7 0.1u/50V_8 T
* . |_|I 1 PQ29 PR106
1 I VbDSMB BOOT 1d AON7410 0.01_0612
PLS
MBDATA 9 24 1SL88731 UGATE GSUH 7X7X3
PR37 SbA UGATE 1 2 . . JBAT-Y
100K _4
MBCLK 10 g0y pHASE |23 ISLBBT31 PHASE o
26] Acin < 13 | pcox LGATE | 2015188731 LGATE J'_ 54R710ér,
PR19 _,__-L pCs :
29.9/F_6 = To.lu/sov_s PGND [t PQ27
DCIN 2 | oem piscom CsoP 1 = = =
PR26 PC62 PC60 PC61
PR22 10/F_4 BAT-V. 2200p/50V_6  10u/25V_1206  10u/25V_1206
82.5KIF_4 PU2 csop |-1aCsoP csop 1 'eao;z/sov 6
PC2 88731ACSET 2 | acm 1SL8B731C P
o 1u/50V_6 PC17 =
0.1u/50V_6
3
P PR24 VREF cson [zcson ] BAT-V
100p/50V 5 22KIF_4 N
HI0BOBRB00R- 00_8 (comp PRI
16— A AA~— x
MBAT+ BAT v Ne
C114F3-108A1-L_Batt_Conn = c PR32
N *SHORTO402
HIOSOSREODR-DO_S 15 BAT-V
PRI VBF
100_4 veomP GND 22 PR6
TEVMP MBAT (> TEMP_MBAT [26] o = ° 2 1004
z Q z [0
PR2 PR3
100K_4 2.21KIF_4 * * 9
L AA~—0+3VPCU
PC4 PC3
E7p/50v 47pi50V_6 - PC21
001Us0V_6 ISL88731 thermal pad
= tie to Pinl2
ICMNT ICMNT
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MAIND

MAIND  [6,31,33] MDSVQSHDN# [4,33]
Ven=7.23V
[26] SYS HWPG < F———1  3pcy VN VIN VL 8223REF +3VPCU
<) o
B [ °
VIN O ‘ | ® ? ® o > ‘ —OVIN
- J PR78 o 3
PRE2 108 3 3
665K/F_4 s @ |
JR IS 2
+ 3 3 PR186
*0_4
PC137 PC46 pCa7 PC50 B pC42 PCa1
100u/25V_6X5.8 47ui25v_8 2200p/50V_6 PRO2 0.1u/25v_4 o2 1 by 2200p/50V_6 | 4.7u/25V_8
0.4 | a8 3 B
3 & & PR185 | PR81 o = =
= = = PRO3 PRa4 -4 04
100K/F_4 330K/F_4
| X X d PO +3VPCU o
+5VPCU “ 1 9 9 = AON7410 0
|+ & 3.3 Volt +/- 5%
#5ypcy 5 Volt +/- 5% z 5 8 4 ANk .
TDC : 4.125A - SYS SHDN# 13 > g & _x bia _+3v SKiP | 17 TDC : 3.86A +3VPCU
1 o PQ16 fr_‘:L En > > SkPsE 1 PEAK : 5.15A o
PEAK : 5.5A AON7410 | 1 VPG 23 1pG00p ToNsEL [-4—*3Y.TON OCP : 6.2A ]
: [ - .
J O(;:P ..6.6A ' T4 SSVOH 21 | oares ! : UoATES |10 +3v DH 0.12 ;osvj Width : 160mil ‘
— Width : 170mil PL13 PC56 | PR94 VB 2 oo R ' +3V B PRT0 | PL12
2.20H_7X7X3 0.1w50v 6 | [ TF 6 | PU4 | TF 6 | 2.2uH_7X7X3 |
+5VPCU N SV 20 pager 1 RTEEBM L et v Lx A
I
IE VDL 19 GatEL - - — - — — | LeaTE2 H2—3V. DL R
PRE6 24 o o 4
15.4KIF_4 L, voutt g N ouT2 PR69 PR75
PQ15 +5V_FB 2 @ g 4 5 +3V_FB *4.7_6 6.81K/F_4
s PR88 AON7702 {_l’_‘: | 4 FB1 2 & £ 2 2 e |'_ e
~ == *47_6 w uw w © © 4 - ~
M PC131
N 0.1u/50v_6
PC149 PC151 PQ14 PCa3 PC129
330u/6.3V_6X5.7|  0.1u/50V_6 AON7702 *680p/50V_6 330/6.3V_6X5.7
PRES PC53
10K/F_4 *680p/50V_6
PRE7 PC55
L 1 100K/F_4 0.1u/10V_4 = = PR76
= = = 10KIF_4 el
PROO  715KIF_4 N
97.6KIF_4
+5V DL
PC146 PROL OCP:6.2A
0.1u/50V_6 06 L(ripple current)
. PD7 1] +3V DL
OCP:6.6A CHN217 s it =(9-3.3)*3.3/(2.2u*0.5M*9)
L(ripple current) PRIL J ~1.9A
=(9-5)*5/(2.2u*0.4M*9) PC150 == E— 06 locp=6.2-(1.9/2)=5.25A °
= 0.1u/50V_6 o :
2.525A Vth=5.25A*14mOhm=0.0735V
locp=6.6-(2.525/2)=5.34A PO ot7 R(llim)=(73.5mV*10)/10uA
Vth=5.34A*14mOhm=0.07472mV = PC147 =73.5K
R(Ilim)=(74.72mV*10)/10uA 0.1u50v_6
~74.723K sV +15V_ALWP
PC148
0.1u/50V_6
VIN +3V_S5 45V S5 +15V VIN +5VPCU +5VPCU +3VPCU
- - o) o +3VPCU
PR59 PR57 PRE0 PR63 PR62 o o o
M6 28 228 M6 *1M_6

SSD 4 |E} Q17 MAIND 4 JE} PQ18 MAIND 4 JE}

PQL PQ41 S5D
T | mpvieeo T~ | MDV1660 T | mpbvieso A
h N N 283204
[26,33] S5_ON ;3 ;3 El;%
PR58 H PQ5 H PQ6 H O+5V_S5 O +5V O+3V +3V_S5
PQ7 M6 DMNGO1K-7 DMN6O1K-7 e Quanta Computer Inc.
DTCLA4EY E k | DuNeoikr wowsova  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 — e rev
= = = = = = = Width : 200mil Width : 80mil Width : 110mil Width : 10mil SYSTEM 5V/3V (RT8223M) 1A
AlSaler.Com . . e S SS=




+VCC_GFX
Close to the pcas
CPU side. PR154 | 1000p/50v_4
Parallel *10_4 [is
6] VSS_AXG_SENSE < T 04 VSS_AXG_SENSE R
6] VCC_AXG_SENSE < JAPRIST 04 VCC AXG_SENSE |
C83
PRI153 30p/50V_4
+10_4 I
i f
PC11 PR20 N ~ PR125
7777777777777 +820p/50V_4 *226KIF 4 PC73 | |39p/50V 4 PRI24 249KIF § 2| N w 261KIF_4
r | I g g N i I
| Check pull up resister to viN g B 03 | <3 LisPG
8 a 3
| 1.05V for H_PROCHOT# | +5V_S5 PC77 PRI117 PC79 PR123 &8 ——=98==5%¢ < _ISNG
L J 50p/50V_4  475KIF_4 330p/50V_4 4220F_4 9 B 8 3 -
g <, s g E]
PR30 g qy' & E
PR35 226 28 o PR147 S
106 - ] 10K_6_NTC
E = Place NTC close to the GFX_CORE inductor
PC24 8.06KIF_4
e T S5 geg 2 g¢
r----- 95835 VIN 34 BOOT GT
| +5V_S5 pCa2 01 vin 3 o 3 3 BOOTGT
.3V._ laa  UGATEGT
‘ fLu/6.3V. 95835 VDD 19 |\, - UGATE GT
Close to VR = . PHASE GT
|22 PHASEGT
| PRIS VDDP PHASE_GT
- a
| 54.9/F 4 ocos 95835 VRON 6 |\ g Le.oT LGATE GT
Rl el el 4.7U/6.3V_6 ‘ PRI 0.4 ‘
St — — PGOODG
21 BOOTL
= i3v.ss 43V PGOOD PUS BOOT1 BOOT 1
. |22 UGATEL
ISL95835HRTZ-T  uc1 UGATE L
l2a  PHASELl
< < [4.86] H_PROCHOT# <} l 81 VR_HOT# PH1 PHASE 1
< s o o
K] S o 24 =
FEDE-NES-H pcTL o1 LGATE 1
£g S & Q &7
B 5 2 43p/SOV_4 | (6] VR_SVID_ALERT# < }——4{ alERTH
PRIIS 04 * = —SVID-
[26] VRON l = [6] VR.SVID_DATA < }—31 spa
[8] GFX_PWRGD <} [6] VR_SVID_CLK < J}—5 scik BooTz [0—BOOT2
[48] MVP_PWRGD <} vep l2aveATE2
l2a  PHASE2
NTCG PH2 LHASe 2 +5V_S5
|2z LoATE2
al e - LGATE 2
/ PC72
| 1000p/50V_4
1; 10 vw PWM3
Place NTC close to the | i
VCORE Hot-Spot. \ e 4 95635 COMP_ 111 comp o
\ 95835 FB 17 | o § s zoze e Add 9 GND VIAs
g i = for thermal pad
13 R
78 PR116 9 99494
= 33p/50V_4 301KIF_4
I}
N M
~ 53 m
4 PR4S PC70 PR - § 2 N 2
/ 27.4KIF_4 680p/S0V_4  267KIF_4 PCT5 PR113 g z - 5 VsuM+
Place NTC close to the 1000p/50V_4  8BT/F_4 & 1 g 2 | g 2
GFX_CORE Hot-Spot. " TegTeS __vsum-
\ P 1 PC82 || _10p/50V 4 gg‘ ° Y
470K_4_NTC/ PC80 PR120 1T 28 x \
N / 560p/50V_4  2KIF_4 &5
~ PRAT }
3.83KIF_4 Place NTC close to the VCORE inductor of phase 1
,,,,,,,,,,,,, )
r PROG1 ‘
! PR21 =
| 20K/F_¢ | +VCC_CORE
| | 95835 COMP__ | ?
| |
‘ PROG2 | pC74 PC85  0.22u/10V_4
PR121 PR1s5 | 330p/50v_4 ISEN_1 1L
| 80.6KIF_4 | ‘0.4 I 1T
| | 95835 COMPG | PR159 - PCB1  0.22u/10V_4
| 04 ISEN_2 1L VSUM-
| 6] VCC_SENSE <} VCC SENSE R 17
Ry PRI7 T T T T T T ! o } ) VSS SENSE R ISEN 3
- I
100K/F_4 16] VSS_SENSE PCL
| AN 95835 VRON PR160 330p/50V_4
Parallel 04 i
PRI56
0.4 PC86
- 1000p/50V_4
L Close to the
CPU side.

ViN /I PV
I - 1 JE—
3 7 l 7 l él z
2 a2 82 B 52
58 =38 =58 —gg 6%
g3 } &% ﬂ 3 =g ﬂ 5
s < < <
PQ(’E - - PLE - N
ONB414AL 036utH  DCR=1.1mOhm
PHASE GT 1 ’ O+VCC_GFX
o l l +VCC_GFX
] : TDC : 24A
S
< N s ctis PEAK : 33A
= S
LGATE GT 14 82 B S w2y 7243 OCP : 35.8A
2 El E N .
PQaz POT g s | Width : 1320mil
'AON6780 *AON6780 E
= = = GFX CORE Load Line :
prize LeoKEa e -3.9mV/A for GT2
ISPG
ISNG PR130 AF 4
VIN
PR136
22/F 6 * VIN
BOOT 1 - — —
© © @ >I
PCo5 83 N3 83 28
0.22/25V_6=— a2 o8 g 5§ =L pcos
a3 IS I g 100u/25V_6X5.8
UGATE 1 © < ~ ~ ;
PRS0 = = = = =
10K/F_4 PQ36 PL9
AONB414AL 036utH  DCR=1.1mOhm
PHASE 1 1 ’ #+VCC_CORE
N 1 l l l
oo
3 : +VCC_GORE
a < © =
s N 3 o114 TDC : 53A
LGATE 1 1 2 O3 Te 3sou2v_7343  PEAK : 53A
3 £3
Bim | S L3 = L it o
b g - .
ad = = = Width : 2120mil
VSUM+ _ PR31 3.65KIF 6 VCORE Load Line :
ISEN_1 PR131 J0K/F 4 1 9mV/A
PR128
*10K/F_4
VSUM- PR28 LF 4 -~ ISEN_2
VIN
PR137 ?
220F 6 - | VIN
BOOT 2 - —1
N 2 2 3
PC9%6 2 [ 33 g
0.22u/25V_6= 28 § 8 s 58
aa H &R a8 PC99
dioc < < a® 100u/25V_6X5.8
ro = = o = =
AONBA414AL 0.36uH DCR=1.1mOhm
PHASE 2 1 r\ R +VCC_CORE
N 1 l l
|
o
i .
& ] 2
< o> 5>
d El
LGATE 2 3 53 82 PC115
I 88 23 3 330u/2V_7343
PQ35 PQ2 98 s -
AON6780 L *AON6780 I“ﬁ
VSUM+ PR33 3.65K/F 6
ISEN 2 PR129 10K/F 4
PR132
*10K/F_4
VSUM-_PR25 LF 4 ISEN_1
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[26,32] HWPG_VTT

<1
[26,31,33] MAINON >

PR174

+3v +5V_S5 360K/F 4
Q Q PCH _TON - | —— — |
‘ +1.05V_VTT
1.05Volt +/- 5%
PR170 1 1 1 TDC : 10.6A
100K_4 PR175 ——PcC139 ——Pc144 ——pc141
10_6 PR176 2200p/50V_4 4.7u/25V_8 47ui25V_8 PEAK : 14.1A
PCH_VCC 26
PCH_BST1 OCP :17A
== pci34 PCH_BST T Width : 440mil
10/6.3V_4
PC135 |E} =
. 0.1u/25V_ 6 —— 4
= 9 1 5 - +1.05V_VTT
Q z = g
S o & PQ43
L AOL1448
o
2 pGooD UGATE |-A—PeH DH fﬁﬁl
| 1 PCH_EN 8 > PCH LX A . o | |
PRGN 57] EN pug  PHASE ‘
RT8238A | ape |1 PCH DL I
—_— ]
PAD | u cs PR73 ‘ .
zZ 0 476
s = & . |E} - |
PC130 N N d !
*0.1u/10V_4 q T1d !
PQ42 ——PC48 ! = =
R67 06 PR173 AOL1718 *680p/50V_6 [
66.5K/F_4 | pc132 PC128
560U/2.5V_6X5.7 0.1u/50V_6
L R68 06 !
AN & RDSon 4.3mOhm !
= - ‘
Close to output cap
[6] VCCP_SENSE > A
PR172 = PC133
(6] VsSSP SENSE [ > PN PCH_MODE 11K/F_4 *100p/50V_4
- PCH_FB
| |
+5V_S5 O ST AW
PR171
10K/F_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
Vcs=15.386*4.3mohm=0.06616V

Rcs=0.06616/1u=66.16Kohm

VOUT=(1+R1/R2) *0.5
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+0.75V_DDR_VTT
0.75 Volt +/- 5%

o
TDC : 0.75A PC145
10u/6.3v_8
PEAK : 1A \H_H
Width : 40mil PRISO PC143
06 0.1u/50V_6
+0.75V_DDR_VTT O farh vBsl i i H [ —
_L 8207A DH ! — OVIN
PC140 PC142
10u/6.3v_8 10u/6.3v_8 8207A_LX
8207A DL i
PC153
1 J 4.7u/25V_8 [
4 d 4 d 4 = =
q 4 T4 PC152
o F z F T 42 o PQ45 2200p/50V_6
et 2z 5 ¥ 32 % AOL1448 PL14
5> 8 8 ¢ z 1uH
Al 1 s 18 ~ +1.8VSUS — +1.5V_SUS
+SMDDR_VREF \” VTTGND PGND  E— 0
0.75 Volt +/- 5% VTTSNS cs_GND [+ +1.5V_SUS
TDC : 0.38A PR3 47 E 1 Volt +/- 5%
PEAK : 0.5A Q GND PU9 cs BTGKIFZAY TDC : 10A
N . RT8207L PR95
Width : 20mil +15VSUS 4 yooe Ve L1 o +5v.ss 4 476 + PEAK : 13A .
PQ44 OCP : 15A
+SMDDR_VREF O = 14 1 AOLLTI8 i : i
2 VTTREF VSFILT Width : 400mil
PR77
PC138 +5V_S5 6 %) = 1 —— PC51 5.1F_6 —— PC49 ——PC57 =
0.033/50V_6 comp g & PGOOD 110V 4 1u10v_4 *680p/50V_6 PC154
g 9 560u/2.5V
2§ S 3 8 2 = =
PRI4 A o+aV = =
FOR DOR 111 9 9 9 00K
L [ >HWPG_15V [26]
g‘;‘ollf,}” vin (For RT8207A 400KHZ ) close to pc2008

[6,28.33] MAIND +1.5V
- 1.5 Volt +/- 5%
AO3404 TDC : 0.38A s3 s5 +1.5VSUS REF VIT
PEAK : 0.5A . . .
H . H S ON ON ON
sy Width : 20mil
s3 0 1 ON ON OFF
S4/85 0 0 OFF OFF OFF N
Quanta Computer Inc.
PROJECT : ZRL
ize Document Number ev
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PR178
*0_4

PR180

0.4 SUSON

[26]

PR179
04

MAINON  [26,30,33]

+5V_S5

4 PRI A~V 50

PR182
10K/F_4

PC136 —L
*33p/50V_6
8207A_SET

Vout

PR177
10K/F_4

= (PR150/ PR149) X 0.75 + 0.75

S5 1.8V PR183 S3 1.8V
*0_4

+15V_SUS

A01718 Rdson=3.8~4.3mOhm
L(ripple current)
=(19-1.5)*1.5/(1lu*400k*19)
~3.454A
Vtrip=
RILIM=Vtrip/10u=5.707Kohm

(15-3.454/2) *4.3mohm=0.05707V




[26] HWPG_VCCSA <

[26,30] HWPG_VTT > L

GO 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 : , | 1 own
0 0.9V
PR143
10_6 default 0.9V
VSA vce 9 +VCCSA
PR141 .
*100K_4 — PQ39 PC112 PC111 TDC : 4.5A
PC105 AON7410  2200p/50V_6 4.70125V_8 PEAK : 6A
1u/6.3V_4 VSA DH "'_'L OCP - 7A
= 9 T Width : 180mil
Q
o PC110 +VCCSA
3 P > UGATE 336 0.1u/25V_6
PRI38 PGOOD VSA BST1 PL8
0.4 BOOST VN 2.2uH_7X7X3
j VSA EN g EN pus PHASE 2 VSA LX . ~YY SA | ‘\‘
VSA Cs os Rme240z |
[Te |
- o o Q GNp PRA9
PR145 O 0O & o — *4.7_6 i
TIKF 4 ] o J | L =
E VSADL 4 PC119 PC118
0.1u/50V_6 560U/2.5V_6X5.7
PQ38 PC33
= AONT7702 *680p/50V_6
VCCSA SELO[__ >——9
[6] VCCSA_SEL >
[6] VCCSA SENSE > ‘ | VSA FB
PR144 PR142
04 J 100_4
PR139 PR140
1K 4 1K 4

OCP=7A

Iripple=(19-0.

=1.299A

9)*0.9/(2.2u*300K*19)

Rth=14mohm*8%* (7-0.65) /10uA

=71.125K
Ipeak=8.299A
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+3VPCU RT8223M input power change to +3V_S5 1.76A
- +1.8V +18V
I — J_ J_ 1.8 Volt +/- 5%
TDC: 1.31A
PC120
10u/6.3V_8 PC121 PEAK : 1.75A o
0.1u/25V_6 pU7 HPAQO835RTER N .
e VN pH O Width : 60mil 1
|
i e o L PL10
ortes Change p/n 1uH_7X7X3
0.4 ‘ = VIN PH 2228 . .
MAINON 15 1 ey 8007 |13 | PRIES 06
54418-1.8 VFB 5 14 PC124
VSNS PWRGD 0.1u/50V_6 R1 ¢ PR164
3 100K/F_4 PC126 == PC125
comp GND pC127 10u/6.3V_8| 10u/6.3V_8
PR162 PC122 4 0.10/10V_4 =
. RT/CLK GND HWPG_1.8V [26] -
100K/F_4 1000p/50V_4 0oocooo —
== == ss &858 &E acnp [B PR53 L L L
= = PRS1 100K/F_4 = = =
15KIF_4 14 = sav 54418-1.8 VFB |
EREEER
PC123 ) R2 ¢ PRI61
0.01u/25V_4 78.IKIF_4
PC37 PC36
*100p/50V_4 1200p/30V_4
= = — == = V0=0. 8*( R1+R2) / R2
c
For EC control thermal protection (output 3.3V)
VIN
o
PU3B
LM393
5
PD3 +
W sw1010CPT 6. l
VIN +3v 45V +0.75V_DDR_VTT  +L5V +1.8V +15V
PR66
Thermal protection ™S
PQ10 PR103 PR96 PRO7 PR99 PR98 PR100 PR101
m 03409 ™ 4 228 228 228 228 22 8 .4
2
I
[4.6] MAINON_ON_G < MAINONGON_G o ° MAIND > MAIND  [6,28,31]
B
E
[26,28] S5_ON PR104
PQ25 M_4
PQ12 PR64 [26.30,31] MAINON DTC144EU = ——pcs8
DTC144EU *SHORTO0603 PQ19 PQ20 PQ22 PQ21 PQ23 PQ24 *2.20/50V_4
DMN601K-7 DMNG601K-7 DMN6O01K-7 DMNGBO1K-7 *DMN601K-7 DMNG601K-7
VL VL )
i ——{_>SYS_SHDN# [4.28 = = = = = = = =
Need fine tune = [4.28]
for thermal protect point 1 PR61
200K_6
o PRS5 PC40 =
-~ ~ . PRS6 200K/F_4 0.1u/50V_6 o
7 N 1.54K/F_4 4
PR6S | =
/ 10K_6_NTC 2.469V
| | * 1 2 I"
| 2
A%, o 2 { w
\ Q4
N P 4 PU3A DMN601K-7
~__ iti LM393 PC38 _
Note placement| position 0.1u50V_6
S5 ON
PR54 = = =
PQ13 200K/F_4
DMN601K-7
A
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MODEL ZRL
Model date CHANGE LIST o T
5/18| Page16 : L6, L8, L10 change to Oohm X A
ZRL C104, C86, C68 renove for monitor issue X w
L5,L7, L9 change to 0603 package X 1A
page 8 : add R422 for GFX_PWRGD
w A
page 27 : PQR6, PQ28 change f oot pri nt e o
page 17 :Remove Us HDM |evel shift " 2y
page 9 :add Q@6,R423 to separate CCDEC SYNC si gnal Ea o
page 22 : change R239, Re40 to 47 ohm by real tek W 528
™ 528
5/25 | page 29 : change PRI33 to 1.58K, PRI24 to 2.49K ,PC22, PCL4 to 0.1u " 2y
page 22 : remove Q25,Q@4, stuff Re36,R235 fix POPO sound Ea o
" 2R
6/9 |Ppage 24 : change Re46 to 330hm R245 to 68ohm R247 to 150ohm for LED bri ght ness. ™ 28
" 2y
™ 2
" 2R
W 528
™ 528
" 2y
™ 528
™ 2R
" 528
™ 528
" 2y
™ 2
" 2R
u TR
2A " 2y
™ 528
™ 2R
W 2R
™ 528
" 2y
" 2
™ 2R
" 2R
™ 528
" 2y
™ 2
" 2R
" 2R
™ 528
" 2y
" 2
IA 2R
™ 28
" 2y
™ 528
" 2R
" 528
™ 528
" 2y
™ 2
" 2R
u TR
" 2y
™ 528
™ 2R
" 528
™ 52A
1A 2
" 2R
" 528
2 R
28 o
528 R
2y =
28 o
B2 R
28 o
528 R
528 L
0 o
B2 R
28 <
528 R
528 o
0 o
B2 R
528 o
528 5
528 R
0 o
B2 R
528 o
528 R
528 ooy
B0 o
B2 R
28 <
58 R
528 =
0 o
B2 R
528 o
58 R
528 o
0 R
B2 R
528 o
58 R
2y =
£ o
B2 R
28 <
528 R
528 oy
0 i
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