BOM P/N Description
31ZRLMB000O ZRL MB ASSY (UMA,HR,DC)W/O CPU
31ZRLMB0010 ZRL MB (UMA, HR,DC, SURGE)W/0O CPU
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ZRL BLOCK DIAGRAM

Intel

<MCH Processor>

SandyBridge

CHARGER

ISL88731 P27

3/5V SYS PWR

RT8223M P28

CPU CORE PWR
1SL95835 P29

CPU +1.05V_VTT
RT8238A P30

+1.8V
HPAOO835RTER P33

Quanta Computer Inc.

H

ZRL

>
a4
9
] DC 35W PCI-E
§ X16
u DDR3 +1.5_SUS discharger
» RT8207A P31 P33
DDR Il - SODIMM 0 |  Dual Channel DDR 11| & 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  DMI INT CRT
SATA Gen3 I n tel S
SATAL £
ODD (SATA) SATA Gen2 <PCH> g INT LVDS
P20 = =
~ LVDS b16
o
USB 2.0
UsB 2.0*3 :
CougarPoint 0.7 pc. INT_HDMI
USB1,3,9 P24 UsSB g PCIE HDMI P17
Bluetooth
HDA PCI-Express Gen2 PCIE-6
UsB4 P24
m gs(r%rﬁ 2%?3 5GT7s USB13 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 xraL — QP9 L 2suhz PCIE-1 ATHEROS AR8158
Sz Te8Kriz SPl e T 10/100 LAN RJ45
USB12 P23 I P18 P18
X'TAL
Audio CODEC I"”] ’J o
REliLTIE?( ALC271X Dual SPI ROM WPCE791/FLASH
MB x1 (Basic ME+Braidwood) NPCE971
P21 P9 P26
HP Jack || MIC JacK | SPK || DMIC |[|SPI ROM|[Touch Pad|| Keyboard|| Fan Driver M PROJECT
1ze ocument Number
P22 P22 P21 P21 P26 P25 pos | | PATYPE)  pyg Block Diagram
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ZRL power tree
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+5VPCU +5VPCU
<Alway ON>
MDV1
660 +5v_s5 32
RT8223M <S5_ON>
PU4
MDV1660 L5v 2.5
<MAIND>
g
IS +3VPCU +3VPCU
<Alway ON>
A03404 +3v. S5 0.21a
<S5_ON>
MDV1660 LV 3.65a
<MAIND>
g:nart HPAOO0835RTER +1.8V  1.75a
arger PU7 > CMATNON>
ISL88731C
BATTERY PU2
+1.5V_SUS +1.5V_8SUsS 132
<SUSON>
203404 41,5V 0.38a
<MAINON>
RT8207L
P
us +0.75V_DDR_VTT 0.75A
<MAINON>
=1 +SMDDR_VREF 0.382
; <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 PUG <HWPG VTT>
+VCCRTC +3V-+33V | RTC POWER ALWAYS ALWAYS
+3VPCU 433V 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-S5
+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 S0-53
+0.75V_DDR_VTT +0.75V SODIMM Termination POWER MAINON so
+VGFX_AXG variation Internal GPU POWER GFX_ON so0
+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.
+1V +1V DP/PEG POWER PG_1V_EN Discrete enable PROJECT : ZRL
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+3V_S5 +3V_S5

O +3V_GPU +3V_GPU
+3V_GPU O
2.2KQ N12P-GE

2.2KQ 2.2KQ H

G
D m;] g [12cs scL

SMB_MEO_DAT
D |NMOS| g I2CS_SDA
+3V_S5 +3V_Sb +3VPCU +3VPCU

SMB_MEO_CLK

+

D 3V_S5 O O
O c
intel -
<PCH> G
SMB_ME1_CLK 1) | NMO°I D MBCLK ] EC
F I_IG ITE 8518
. SMB_ME1_DAT S D MBDATA
CougarPoint 0.7 l NMOS| el
mBGA 989
o +3V S5 +3V_S5 +3V +3V
25mm) O 3V S5 O O Slave ADDRESS :A0H Slave ADDRESS :A4H
DDR3 DIMM-0-STD| [~ VREF DQO DR3DIMM-1-5TD | [~ VREF DQ1
(5.2H) M2 Solution 9.2H) M2 Solution s
2.2KQ a7ke| | 47kQ
SMB_PCH_CLK SMB_RUN_CLK L L L
SMB_PCH_DAT | S sSMB_RUN_DAT F F F F

Quanta Computer Inc.
PROJECT :ZRL
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Sandy Bridge Processor (DMI, PEG,FDI)

http://hobi-elektronika.net

Sandy Bridge Processor (CLK,MISC,JTAG)

04

U17A U178
PEG_ICOMPI PEC_CCMP
PEG_ICOMPO
8] DMI_TXNO DMI_RX#{0] PEG_RCOMPO
[8]  DMI_TXNL DMI_RX#[1] &) w0 BCLK CLK_CPU_BCLKP [10]
8] DMI_TXN2 DMI_RX#(2] [9] H_SNB_IVB# < }———————C26d prOC_SELECT# BCLK# CLK_CPU_BCLKN [10]
8]  DMI_TXN3 DMI_RX#[3] PEG_Rx#[0] (K33 92} %
PEG_Rx#[1] 435 H
[8]  DMI_TXPO DMI_RX[0] PEG_RX#[2] [F-34-x Tp7s @—SKTOCCH  AN3Aq guroccs s o
8]  DMI_TXP1 DMI_RX[1] — PEG_Rx#[3] [~135-x DPLL_REF_CLK CLK_DPLL_SSCLKP [10]
8]  DMI_TXP2 DMI_RX[2) PEG_Rx#[4] [~132-x il DPLL_REF_CLK# CLK_DPLL_SSCLKN [10]
8]  DMI_TXP3 DMI_RX[3 = PEG_Rx#[5] [FH34x &)
o1 =) PEG_RX#f6] "X TP_CATERR#
8]  DMIRXNO G2L1 pmI_Tx#(0] PEG_RX#[7] FG33x P76 @—— -~ —AL33d CATERR#
8] DMI_RXN1 E22- oMI_TX#(1] PEG_Rx#[g] [FG30x
[8]  DMI_RXN2 DMI_TX#[2] PEG_Rx#[9] [FE32-x il |
8]  DMI_RXN3 D21 pmi_Tx#(3] PEG_RX#[10] [FE34-x
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 ™m U
{a% DMI_RXP1 D221 pmI_TX(1 U) FPESRXi 23l [ 0
8]  DMI_RXP2 DMI_TX[2 PEG_RX#[14] [-B33x R23 56 4 H PROCHOT# R SM_RCOMP 0 R138 140/F 4
[8]  DMI_RXP3 €21 pmi—TX(3 U PEG Rx#[15] |FS32% [26,29] H_PROCHOTH_} AL32d pROCHOT# ] n H gmﬁggms{ﬂ FAs St ReoMP T R369:::::25 S/ 4
— pee_Rx(o] |23 o A S S hcovbls |4 _SM RCOWP 2 k38 200/F 4 |||
o PEG_RX[1] [F-35-x PM_THRMTRIP# E
n PEG_RX[2] K34 [11] PM_THRMTRIP#_ }— N2 AN32Q THERMTRIPH
8]  FDI_TXNO A2 Fpio_Tx#[0] PEG_RX[3] [FH32x
[B]  FDL_TXNL H181 Foio 1] PEG_RX[4] [FH32-<
[8]  FDL_TXN2 E13 FDI0_TX#{2] PEG_RX[5] [F334x
[8]  FDI_TXN3 FDIO_TX#[3] H PEG_RX[6] [F231x XDP PRDY#
[8]  FDI_TXN4 B21 1 £p)1"Tx#{0] N (] PEG_RX[7] [FE33-x PRDY# PAB2I ot es—————@ TP78
[8]  FDI_TXNS C201 Fpi1_TxA(1] N PEG_RX[8] 530X PREQy PAR2Z XDP PREQF
8]  FDL_TXNG D& FDi1TXk[2] | PEG_RX([9] [FE35-X XDP_TCLK
| AR26 XDP TCLK
8]  FDLTXN7 FDIL_TX#(3] PEG_RX([10] [FE33x H TCK XDP_TMS
[ AR2z XDPTMS
PEG_RX[11] [E32-x = ™S XDP_TRST#
a2 - * PEG_RX[12] [F234x [8] PM_SYNC<__ >——————————AM34 by gyNC = [al) TRST# ARSI ST RS T
[8]  FDI_TXPO £22 Fpio_TX[0] ~ PEG_RX[13] [FE3Lx R13 10K 4 [£a] AR28  XDP_TDI
8]  FDL_TXPL GLa FDi0_TX[1] — U)  pEG_RX[4] 533 e MY oiuiov a ] s m D! ™ pos _XDP_TDO
[8]  FDL_TXP2 FDIO_TX[2] ) PEGRX[15] B3 ll TDO
[8]  FDL_TXP3 G181 £p)0_TX(3] — [11] H_PWRGOOD[>> AB33- UNCOREPWRGOOD £a) [%.}
[8]  FDI_TXP4 B20 1 £n)1 TX([0] (0] Bl pec_Txwo) F422x O]
[8]  FDL_TXPS5 CL9 FoiLTX[1] D Y PEG_Txw H432x XDP_DBRST#
lg] FDLTXPO E17 ] FOIL-TX02] Q,  PESTulE g PM_DRAM _PWRGD R < (O] e [—>xop_psRsT# (8]
Bl FDLTXP7 FDIL_TX[3] o b PEG_TX#(3] [H-32-x SM_DRAMPWROK P4
H PEG_TX#{4] [H-22-x
[8] FDI_FSYNCO FDIO_FSYNC 3] PEG_Tx#5] [H31x R265 75 4 = BPM#[0] PALZE
[8] FDI_FSYNC1 FDI1_FSYNC PEG_Tx#[6] [FK28-x +L.05V_VTT H BPM#[1]
PEG_TX#7] % CPU_PLTRST# R296 43 4CPU_PLTRST# R AR BPwH2]
8] FDI_INT [_>——H20 1 o NT 1  PEG_TX#g X RESET# BPM#(3] PALGK
PEG_Tx#[9] [FH2%x ~ BPM#[4] PARIS
[8] FDI_LSYNCO FDIO_LSYNC U pec Tx10] F82Ix = BPM#[5] PARIK
[8] FDI_LSYNC1 FDIL_LSYNC A, PEG_Tx#11] [FE22x BPM#[6]
- PEG_Tx#[12] [FE2LX A BPM#(7]
PEG_Tx#[13] 228
PEG_Tx#[14] [FE28-x
PEG_Tx#[15] [FE23-x
eDP_COMP eDP_COMPIO CPU-989P-1PGA
NT 0P HEB O Al epp”IcCOMPO PEG_Tx[0] 428
eDP_HPD gég,&g} =25 +3V_S5
_TX[2] P30 9
PEG_TX[3] [--3L-x
G151 epp_AUX PEG_TxX[4] H-28-x +3V_S5
D151 epp_AUX# o PEG_TX[5] [-K30x +1.5V_CPU 5
PEG_TX[6] [K21X X
[m) PEG_TX(7] [F123-x Sﬁﬁm\, 4
%L1 epp_TX[0] [} PEG_TX(8] [F2LX § =
»-E18 epp TX[1) PEG_TX[9] [-H28-x — caza
L1814 oppTX[2] PEG_TX[10] [F528X B R393 U4 0.1U/10V_4
*G151 epp_TX[3] PEG_TX[11] [FE28¢ 9 Uz 200/F_4 «
wcig | PEC_TXO2] Mnor s 8,26] SYS_PWROK \ ne vee
£16 ESE’K::E} SE%KE%} £26 16.26] - 4 PM_DRAM PWRGD Q| R392 130/F 4 PM_DRAM _PWRGD R [10,18,19,23,26] PLTRSTA > 21N
D16 epp TXH[2] PEG_TX[15] [F225-X [8] PM_DRAM_PWRGD)| / . CPU PLTRST#
*EL5 eDP_TX#(3] ] 74AHC1GO GNDOUT
R391 *39 4 I = 74LVCIGOTGW
CPU-G89P-TPGA
Q21 *2N7002D
MAINON_ON_G [6,33]
DP & PEG Compensation Processor pull-up(CPU) s sy vrT
eDP Hot-plug To”
+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 51 4
XDP_TMS 300 514 _
eDP_COMPIO and ICOMPO signals should PEG_ICOMPI and RCOMPO signals should XE: DI 306 51 4 INT eDP_HPD Q
be shorted near balls and routed with be routed within 500 mils XDP_PREQ? RA4 4 R289
typical impedance <25 mohms typical impedance = 43 mohms 1K_4
PEG_ICOMPO signals should Quanta Computer Inc.
be routed within 500 mils XDP_TCLK R310 51 4
typical impedance = 14.5 mohms XDP TRST# R304 5L4 PROJECT :ZRL

PM_THRMTRIP#

Q17
1 N2 MMBT3904

> SYS_SHDN# [28,33]
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Sandy Bridge Processor (DDR3) P 0 eleKTronika.ne
u17C u17D
[14] M_A_DQI63:0] < >—\ SA_CLK[0] M_A_CLKPO [14] [15] M_B_DQ[63:0] <__w=\ SB_CLK[0] M_B_CLKPO [15]
A DO SA_CLK#[0] E@ M_A_CLKNO [14] SB_CLK#[0] M_B_CLKNO [15] b
A SA_DQ[0] SA_CKE[0] M_A_CKEO [14] SB_DQ[0] SB_CKE[0] M_B_CKEO [15]
2 SA_DQ[1] SB_DQ[1]
~ SA_DQ[2] SB_DQ[2]
SA_DQ[3] SB_DQ[3]
ﬁ SA_DQ[4] SA_CLK[1] M_A_CLKP1 [14] SB_DQ[4] SB_CLK[1] M_B_CLKP1 [15]
A SA_DQ[5] SA_CLK#[1] M_A_CLKN1 [14] SB_DQI[S] SB_CLK#[1] M_B_CLKN1 [15]
A SA_DQ6] SA_CKE[1] M_A_CKE1 [14] SB_DQI6] SB_CKE[1] M_B_CKE1 [15]
A SA_DQ[7] SB_DQ[7]
A SA_DQ[8] SB_DQ[8]
SA_DQ[9] SB_DQ[9]
ﬁ SA_DQ[L0 RSVD_TP[1] [FAB4x SB_DQ[10] RSVD_TP[11] [FABZx
A SA_DQIL1] RSVD_TP[2] [FAR4 SB_DQIL1] RSVD_TP[12] [F242x
o SA_DQ[12 RSVD_TP[3] [P SB_DQ[12] RSVD_TP[13] 2 ||
A SA_DQ[13 SB_DQ[13]
A SA_DQ[14 SB_DQ[14]
SA_DQ[15 SB_DQ[15]
2 SA_DQ[16 RSVD_TP[4] [FAB3x SB_DQ16] RSVD_TP[14] [FAAL
A SA_DQ[L7 RSVD_TP[5] [FAAIX SB_DQ[17] RSVD_TP[15] [FABLX
A SA_DQ[18 RSVD_TP[6] [FAA0x SB_DQ[18] RSVD_TP[16] FHA-X
y SA_DQ[19 SB_DQ[19]
A SA_DQ[20 SB_DQ[20]
2 SA_DQ[21 SB_DQ[21]
o SA_DQ[22 SA_CSH[0] bB M_A_CS#0 [14] SB_DQ[22] SB_CSH[0 bB M_B_CS#0 [15]
A SA_DQ[23] SA_CSH]1] A_CS#1 [14] SB_DQ[23] SB_CS#[1] B_Cs#1 [15]
& SA_DQ[24 RSVD_TP[7] PAGLx SB_DQ[24] RSVD_TP[17] PAREX
~ SA_DQ[25 RSVD_TP[g] PAHLX SB_DQ[25] RSVD_TP[18] PAEEX
A SA_DQ[26 SB_DQ[26]
A SA_DQ[27] SB_DQ[27] c
SA_DQ[28 SB_DQ[28]
ﬁ SA_DQ[29 SA_ODT[0] bB M_A_ODTO [14] SB_DQ[29] m SB_ODT[0] bB M_B_ODTO [15]
A SA_DQ[30] ﬁ[‘. SA_ODT[L A_ODT1 [14] SB_DQ[30] SB_ODTI[L. B_ODT1 [15]
2 SA_DQ[3L RSVD_TP[9] [FAG2x SB_DQ[31] RSVD_TP[19] [-aR5¢
o SA_DQ[32 RSVD_TP[10] [FAHZX SB_DQ[32] S RSVD_TP[20] [FAERX
A SA_DQ[33 > SB_DQ[33]
A SA_DQ[34 [a4 SB_DQ[34] m
A SA_DQ[35 /—C>M7A7DQSNW:0] [14] SB_DQ[35] @) /—O M_B_DQSN([7:0] [15]
A SA_DQ[36 O s A DosNO A SB_DQ[36] s o
A SA_DQ[37 s sA_pQs#o] -4 A DOSNL A SB_DQ[37] sB_DQs#{0] 2L
A SA_DQ[38 35 SA_DQSH[L] [ S DOSNZ SB_DQ[38] [ SB_DQSH[L] [F2
y SA_DQ[39 SA_DQSH2] - ~ JL/SN3 SB_DQ[39] s sB_DQsH2] K
A SA_DQ[40 = sA_DQs#(3] [ A DDLSNU SB_DQ[40] SB_DQSH#(3] - ]
2 SA_DQ[41 SA_DQSH[4] [ALE- ADOSNE SB_DQ[41] SB_DQSH4] [5>
y SA_DQ[42 SA_DQSH[5] [FAME L0958 SB_DQ[42] s SB_DQSH5] 42
A SA_DQ[43 =, SA_DQsHe] [4R1Z A Jg_/sm SB_DQ[43] SB_DQSH(e] 4512 OSNT
~ SA_DQ[44 5] SA_DQSH7 SB_DQ[44] ] SB_DQSH7
~ SA_DQ[45 SB_DQ[45] [
A SA_DQ[46 = SB_DQ[46]
A SA_DQ[47 %) /—O M_A_DQSP[7:0] [14] SB_DQ[47] w0 /—O M_B_DQSP[7:0] [15]
a SA_DQ[48 S e A DOSPO SB_DQ[48] > o
y SA_DQ[49 SA_DQS[O] |24 ~ DL/SPI SB_DQ[49] 0n sB_DQS[0] 5L
A SA_DQ[50 [¥)) sADos(1] [-£5 A DDL/SPZ_/ SB_DQ[50] sB_DQs[1] &
2 SA_DQ[51 SADQS[2] 3 A DOPs SB_DQ[51] SB_DQS[2] [
y SA_DQ[52 SA_DQS[3] - £DQSP3 / SB_DQ[52] o sB_DQS[3] A3
A SA_DQ[53 m SADQS[4] 4L A Jg_/sps ) SB_DQ[53] SB_DQs}4] 4N
: s 9 e s 8 e :
2 SA_DQ[56 [a) SA_DQs[7] [FAMI4 A DQSP7 / SB_DQ[56] A SB_DQs[7] [FAR14
A SA_DQ[57 SB_DQ[57]
SA_DQ[58 SB_DQ[58]
& SA_DQ[59 > MAALSO 4] SB_DQ[59] > MBAuSO [15]
SA_DQ[60 SB_DQ[60]
A e SAMAlD] U0 AAD SB_DQ[61] SB_MAD) (448 20
ADO6T aria| SA_DQI62] SAMA[L A Yy SB_DQ[62] SB_MA[L] L A
SA_DQ[63 SAMALR] [HA2 A SB_DQ[63] se_mAl2] 82 A
SA_MA[3] A SB_MA[3] 5 A
SA_MAL4] R4 A SB_MA[4] |12 o
| r——r e a
[14] M_A BSHO SA_BSI[0] SAZMA[7] A5 2 2 SB_BS[0] sB_MA[7] 22 ﬁ
[14]  M_A_BS#1 SA_BS[1] SA_MA[B] [~ A A SB_BS[1] SB_MA[8] [ A H
[14] M_A_Bs#2 SA_BS[2] SA_MA[9] [~ A ALD SB_BS[2] SB_MA[9] [~ AL0
SA,MA[lo " A gBﬁMA[lO o A
Sy B eyt 12 :
[14] M_A_CAs# SA_CAS# SA_MA[13 AE“ A SB_CAS# SB_MA[13 QE"’ A
[14] M_A_RAS# SA_RAS# SA_MA[14] A SB_RAS# SB_MA[L4] = NG
[14] M_A_WE# SA_WE# SA_MA[15 SB_WE# SB_MA[15]
+1.5V_SUS
CPU-G89P-1PGA CPU-989P-TPGA
R388
1KIF_4 A
[14,15] DDR3 DRAMRST# < }RIBIAAAKFE 4 4 CD DRAMRST# 3 J < ICPU_DRAMRST# [4]
I 20 f
2N7002D Quanta Computer Inc.
[10] DRAMRST_CNTRL_PCH <}
R386 PROJECT :ZRL
T —C446 4.99K/F_4 ize Document Number . ev
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CPU Core Power

Sandy Bridge Processor (pOWEbtlilpﬁ//hOb|"elek1.r‘onlkaneT

SNB 45W:8.5A

Spec

330uF/6mohm x 2
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Sandy Bridge Processor (GRAPHIC POWER)
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SENSE LINES

P2uFx 12 CPU VGT POWER
SNB 45W:21.5A U176
22uF x 7 (Non-stuff) S
ec
+1.05V_VTT P WCC GO 124 |\ pvcr B 0 sense VCC_AXG_SENSE [29]
o G G_SENS
470uF/4mohm x 2 A2 vaxGz g ZVSSAX(LSENSE {T>VSSIAXGISENSE [29]
VAXG3
22uF x 12 Seil
AHL ATIE | yaroe L] CPU MCH
AH1Q T17 | yakee n J SNB 45W: 5A
3§ amaa | yN20
L L L R23 1 yaxce Spec
TS ’V“a:ggu/zv 733] '\%43‘:)1\"/2\/ 7343 o] vaxes / h
u10 & * a R20 330uF/6mohm x 1
big e L 1 | VS By
o T~C81 =~cs0 —~c413 ARIZ | AGTs xa] 10uF x 6
T4 = 330U/2v_7343 | *330U/2v_7343 | 330U/2v_7343 Ap24 | YAXS12 I SM_VREF | AL *VDDR REF CPU_.ynng Rer_cPU
ﬁiz! A f VAXG14 N Real
VAXG15
11 'LCM.Q 'LC423 'LCAZB 'LCAZS _LCQA £20 | ya¥Gi6 CAD Note: +VDDR_REF_CPU should 10uF x 6
H14 AP18 : T
H 0U/6.3V_8JL0U/6.3V_8[L0U/6.3V_8[10U/6.3V_8J10U/6.3V_8 =% x:;gg have 10 mil trace width
b _L N22 vaxG1o
G = c53 c52 c73 c379 N2 zﬁiggg
G 0UI6.3v_BJ10U/6.3v_8[10U/6.3v_8[10U/6.3v_83 AN | VAxSa) 0 v cPU
F14 TETH VA N
E13 N1Z 1 \/AxG24 I:I T
F1> C424 =C105 T =C106 —C108 ——C107 = anza | yAXSod 0 [ VDOt |HAE
F11 0U/6.3v_810U/6.3v_8[10U/6.3v_810U/6.3V_8[L0U/6.3V_8 23 yaxG26 Q VBDG? [AEL _I_ _I_ _I_ _I_ _I_
E14 AM21 AE1
= _L _I_ _I_ _I_ AM20 x:;gg ~ § xggQi c C131 C125 c147 C140 C132
= ca0 c389 c7a c39 M8 sl Sl wen 7U/25V_8 8. 7U125V_8
E11 0U/6.3V_8 [L0U/6.3V_8[10U/6.3V_8[10U/6.3V_83an17 m;ggg o, xgggg AC
D1 _L _L _l_ L2241 vaxGat > voDQ7
DI co3 co2 C109 = a1 | VAXG32 n VoDQs [y
i1 0U/6.3v_8[10U/6.3v_8JL0U/6.3V_8 20| VAXS3 O] . VDDQ?O U
= I T T i 5 EHET 1T
1 = c396 Ccaos ca17 caos a2 | YarS3s 1 VoDoL2 e c1a1 c126 cus  _|-cis2
C11 70125v_8h.7Ur25v_B . 7Ui26V_B7UI25V_83 Ao | Vanaay Voot B4 7U/25v_8  [LOU/6.3V_8  [LOU/6.3V_8 ~T~330U/2V_7343
b1 _L _L _L _l_ AKZI vAxG39 ™M VDDQ15
Ald C415 C400 c3s7 c377 Kia zﬁig:g 24 -
as T 22u16,3v_8T 22U/643V_BT zzws.av_aT 220/6.3V_8 A VA Q CPU SA
VAXG43
1 X 122 axGas S SNB 45W: 6A
< VAXG45
23 R61 short 4 O+LOSV_VTT 20 vaxGas Spec
VAXG4T
_L _L _L _L Adl} VAXGAS 3 330uF/7Tmohm x 1 LVCCSA
VAXG49
car c38 ca7 css 123 Q
T~22U/6.3V,BT*22U/5.3v,sT*zzu/a.av,a_l_*zzule.sv,s o1 zﬁiggg N~ vecsat -2z 10uFx 3
- A2 vaxes2 § vocsaz (M6 _L _L _L
VAXG53 VCCSA3
HIZ  yaxGsa VCCsag (128 €32 ca3 caeo _Lecser
Mg W 70/25V_8  J.7U/25V_8  P.7U/25V_8 ZT~*330U/2V_7343
< VCCSA6 i( “6
) vecsar (-H28
VCCSA8
CPU VCCPL v -
SNB 45W:1.5A 7 §
bal2a H CPU SVIDALRT# Spec B8 veepLL T)  veesa sense [FH2———{>VCCsA SENSE [32)
VR_SVID_CLK P zgggtg ~ V)
A128 VR SVID DATA 330uF/7mohm x 1 c449 C443 ca45 |+ -
7U/6.3V_6 [LUIG.3V_4 [LU6.3V_4 ~T~CA451 [SS) Fc cop | C22 M FC C22 R3S w0K4 ||
- I
10uF x 1 330u/6.3v_T343 . = VCCSA VIDL VCCSA SEL [32) I
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 42 0000 1206
| Y
SVID CLK b RL43 N N0.002/F 1206 ]
SVID_ci 2
VR_SVID CLK
R284 100FF 4 ,yce core “SVR_SVID_CLK [29] H
As { ~SVCC_SENSE [29] |j——————————— = - =
Al34 [——Svss SENSE [29] i |
L R2B5_ N A0 4 ]I, I Place PU resistor ‘ wano 1 Swoasss
| ManD
0 R339 10/F 4 5,1 05v_vTT | close to CPU |
{ VCCP_SENSE  [30] oSV VTT
ALQ A | c1a0 R139
v T | | saroprsov s S 2208
| |
R248 |
: 30F 4 ‘ SVID DATA
VR_SVID_DATA VR_SVID_DATA [29] [4,33] MAINON_ON_G
6
+SMDDR_VREF +VDDR_REF_CPU E—
[} o rTT T T |
R38Y, \ N0 8 | | 1
| . +L05V_VTT B
| Place PUresistor "5
3 I close to CPU I tacC ter |
| .
o ‘ % o SVID ALERT Quanta Computer Inc
[28,31,33] MAIND *2N7002D 51%‘30‘:( A | A PROJECT :ZRL
- | H _CPU SVIDALRT# R31 43 4 | VR SVID ALERT# Document Number ev
R_SVID_ALERT# [29] .
L e A " < R-svp S 9l Sandy Bridge 3/4 r
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VSsS

AlL25
AlL22
AL19
AL16
ALl
AL10
Al7
Ald
Al2

K27
K25
K22
K19
K16

K10
AK7
AK4
Al25

Sandy Bridge Processor (GND)

http

U171
vsss1 a2
vss82
vssg3 ALl 135 vssie1 vss23 [£22
vssga [FAlld 124 vssie2 vss23s E12
e 138 vssies vss236 -2
vss86 [FALZ 122 vssiea vss237 [FE22
vssa7 Al T2 vssies vss238 [-E24
e 130 vssies vss239 £2
vssgg [FAL2 129 vssie7 vsszdo E18
vss90 [FALl- 128 vssies vssza1 [-E1
vsso1 [FAHIS 127 vssie9 vsszaz E13
vsso2 [FAH3 264 vss170 vss243 [EL
vss93 [FAHE2 B9 vssi71 vss244 [E2
Vss9q [FAHA0 B8 vss172 vss245 £
VSs95 [-AH2 B4 vss173 vss246 [EL
vss96 [FAH2A B vssi7a vss247 [-E8
vssg7 [FAH2G B3 vssi7s vss248 [E3
vss9g [FAHZ 22| vss176 vss249 [E4
vss9g [-AH22 M3 vss177 vss2s0 [
vss100 [FAHLS N3 vss178 vsszs1 [-£2
vssio1 AL M3 vss179 vss252 [FEL
vssi02 [FAHE N32 vss180 vss253 [F035
vss103 [FAHL M vss181 vss254 032
vssio4 [FAG2 N30 vss182 vss255 [-29
vssi05 [-AGA 29 vss183 vss256 [-228
vss106 [FAG4 28 vssiga vss257 -2
vss107 [FAES N2 vssias vss2sg [-O1L
vssi108 [AE 261 vssise vss259 -G
vss109 [FAES 1241 vssis7 vss260 [-E2
vssi10 [FAEZ- L33 vssiss vss261 [-E2
vssii1 [FAE3S L301 yssis9 vss262 [FC2L
vssi12 [FAE 21 vss190 vss263 [FC2
vss113 [FAE3 L vss1o1 vss264 |22
vss114 [FAEZ2 L vss192 vss265 <1
vssiis [AE3L L6 vss193 vs5266 L
vssii6 [FAE0 L5 vss104 vssz67 (822
vssi117 [FAE2 L4 vssi95 vSssS vsszes Bl
vssi1g [FAE2E L3 vss196 vss269 A1
vssi1g FAEZL L2 vss197 vssz7o B
vss120 [FAE2 - vssios vsszz1 A1
vssi21 [AE K35 vssi99 vssz7z L
vss122 A2 K32 vss200 vss273 B2
vss123 [FAC2 K29 vssao1 vssz74 B
vssi24 [-ACH 26 vss202 vss27s AL
vssi25 [-AC8 134 vss203 vss276 (B2
vss126 [AC 3 vss204 vssz77 -2
vss127 [FAC H33 vss205 vssz78 B2
vss128 [FAC2- H30 vss206 vss279 435
vssizg AR H21 vss207 vss280 432
vss130 A8 H24 vss208 vss281 (429
vssi31 483 H21 vss209 vss282 |42
vss132 [FABZ2 18 vss210 vss283 423
vss133 AL 18 vss211 vss284 A2
vss134 AR L3 vss212 VSS285
vss135 [-AB2 101 vssa13
vss136 4828 H31 vssaia
vss137 [FABZ HA vssa1s
vss138 48 HI vssaie
vss139 (2 HA vssa17
vssi4o Ha vssais
vssia1 (B B4 vssa19
vss142 (3 Ha vssa20
vss143 -3 21 vssaat
VSS144 il vss222
vssi4s 38 G35 vss223
vssi4e i 822 vss224
vss1a7 442 829 vss225
vss14g |22 820 vss226
vssi4g AL 823 vss227
vssiso 440 8201 vss228
vssis1 422 Gl vss229
vssis2 GLL{ vss230
vssis3 42 £34 1 vss231
vssis4 42 E3L{ vss232
vssiss (-2 VSS233
vssis6 (A
vssis7 (A
vssisg (-5
vssisg [HU
VSS160

CPU-989P-rPGA

CPU-989P-rPGA

.//hobi-elektronika.ngtay sridge

Processor (RESERVED, CFQG)

07

U17E
RSVD28
RSVD29
™7 @ K28 | crglo] RSVD30
™ @ A'I‘;Z CFG[1] RSVD31
CFG[2] RSVD32
P9 AL27 1 crgi3)
TP13 K26 ] CrGla)
P2 :: ’: CFG[5] RSVD33
TPL A0 crGle) RSVD34
CFG[7] RSVD35
AM32 ] crgig)
SAM30 ] cegio]
JAM28 ] cEG10)
AM26 ] cEGi11)
SAN2B ] cEG12)
SANSL cEGl13) RSVD37
SAN2B ] cEG14) RSVD38
M7 ] cEG15) RSVD39
YAK3L ] cEGl16) RSVD40
YAN29 ] cEG[17)
RSVDA1
A1 yAxG_VAL_SENSE RSVD42
SAH3L ] \/SSAXG_VAL_SENSE RSVD43
*AL33 1 yoe VAL SENSE RSVD44
SAH33 ] \/SSTVAL SENSE RSVD45
>AL26 ] RsvDs
[m)
54|
RSVD46
»—B41 rsvpe > RSVD47
D11 rsvp7 a4 RSVD48
5] RSVD49
0 RSVD50
»£E251 rsvpg 23]
»£E241 rsvpg
»E23{ rsvp10 a4
D241 gsyp11 RSVD51
»G25{ prsyp12 RSVD52
G241 Rsvp13
»E231 rsvpi4
D231 rsvpis
»L30{ rsyp16 VCC_DIE_SENSE
A3l Rsvp17
B30 1 psvpig
»-B29 1 psvpig
»D30{ rsvp2o RSVD54
»B3L{ rsvpo1 RSVD55
A0 Rsvp22
€291 Rsvp23
=120 Rsvp24
»B18{ rsvpas RSVD56
P80 @———A19 1 yccio_SEL RSVD57
RSVD58
=115 rsvp27
KEY

Bep PRR

BB OB PR BEmE B

P

CPU-989P-rPGA

Processor Strapping

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

CFG2__R46 IKIF 4 I
1 0
CFG4__R43 “IKIF 4 I
CFG2
(PEG Static Lane Reversal)| Normal Operation Lane Reversed CFG7__R26 SIKIF 4 I
crea Disable; No physical DP attached to eDP Enable; An ext DP device is connected to eDP CFG5 R24 F1KIF 4
(DP Presence Strap) ' phy ! CFG6 R16 FIKIF 4 |"

CFG7
(PEG Defer Training)

PEG train immediately following
xXRESETB de assertion

PEG wait for BIOS training

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

11: (Default)

10: x8, x8

01: Reserved

00: x8,x4,x4

Device 1 function 1 enabled ;

x16 -

(Device 1 function 1 disabled ;
Device 1 functions 1 and 2 enabled

Device 1 functions 1 and 2 disabled

|

|

|

|

function 2 disabled |
function 2 enabled) |

|

|

Quanta Computer Inc.
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Cougar Point (DMI,FDI,PM) Cougar Point (LVDS,DDI)
u16C
U16D
4] DMI_RXN! 2‘;: DMIORXN FDI_RXNO FDI_TXNO [4] [16] INT_LVDS_BLON h;jq L_BKLTEN SDVO_TVCLKINN 4-£B43¢
4] DMI_RXN £201 DMITRXN FDI_RXN1 FDI_TXN1 [4] [16] INT_LVDS_VDDEN L_VDD_EN SDVO_TVCLKINP ¢-2B43¢ o
4] DMI_RXN: BG18 | pyi2RXN FDI_RXN2 FDI_TXN2 [4]
4] DMI_RXN: BG20 { ppigRXN FDI_RXN3 FDI_TXN3 [4] [16] INT_LVDS_BRIGHT < P45 1| BKLTCTL SDVO_STALLN [FAM42
FDI_RXN4 FDI_TXN4 [4] INT LVDS EDIDCLK SDVO_STALLP [-AMAY
4] DMI_RXP BE24 | pviorxp FDI_RXN5 FDI_TXN5 [4] [16] INT_LVDS_EDIDCLK T TVDS EDIDBATA 12— L_DDC_CLK
4] DMI_RXP BC20 1 pviiRXP FDI_RXNG FDI_TXN6 [4] [16] INT_LVDS_EDIDDATA K47 1 | “ppc_DATA SDVO_INTN ﬁ
4] DMI_RXP BU8 | pyoRXP FDI_RXN7 FDI_TXN7 [4] RAO 20K 4 SDVO_INTP INT. HDMI
4] DMI_RXP B120 1 pmI3RXP +3 RoT SR L8b1L cTRL cLk
4 DM TXN AW24 FDI_RXPO FDI_TXPO [4] - L_CTRL_DATA
L DMIOTXN FDI_RXP1 FDI_TXP1 [4
4] DMI_TXN1s :";’1“ DMILTXN FDI_RXP2 FDI_TXP2 [4] -||| R4S 237KIF 4_AE37 | \py 5 SDVO_CTRLCLK :’Az NT_HDMI_DDCCLK [17]
4] DMI_TXN2 AUTg ] DMI2TXN FDI_RXP3 FDI_TXP3 [4 P18 @——AEB | yp veG SDVO_CTRLDATA NT_HDMI_DDCDATA  [17]
4] DMI_TXN: DMI3TXN H| H FDI_RXP4 FDI_TXP4 [4] -
Av24 = A FDI_RXP5 FDI_TXP5  [4] -I|| LVD_VREFH
4] DMI_TXP A2 DMIOTXP Al W FDI_RXP6 FDI_TXP6 [4] | S—TA LVD_VREFL DDPB_AUXN [FATA% ||
4] DMI_TXP ‘Ay1g | DMILTXP FDI_RXP7 FDI_TXP7 [4] DDPB_AUXP [==
4] DMI_TXP: “ALig | PMI2TXP DDPB_HPD < INT_HDMI_HPD [17]
4] DMI_TXP DMI3TXP [16] INT_TXLCLKOUT- bLVDSA_CLK# O HOMITXON R €230 | 10 W
FDI_INT [FAMIE [T FpIINT - [4] [16] INT_TXLCLKOUT+ b LVDSA_CLK g DDPB_ON 2 jn MOMTOP R —Co31 ] [0 100V NT_HDMITX2N [17]
DDPB_0P a el |0y NT_HDMITX2P [17)
DMI_ZCOMP FDI_FSYNCO -2 {™>FD| FSYNCO [4] [16] INT_TXLOUTO- LVDSA DATA%0 13 ° DDPEIN ﬁ 32 - i N z :gi g- U % NT_HDMITXIN [17]
R320 49.9/F 4 DMI_COMP [16] INT_TXLOUT1- LVDSA_DATA#1 o DDPB 1P A e N R Ga09 ] [o.10710v 4 NT_HDMITX1P [17)
+L.05V_VTT : DMI_IRCOMP FDI_FSYNCL [FBCLe————{>>FDI FSYNCL  [4] [16] INT_TXLOUT2- LVDSA_DATA#2 o DOPB 2N A P R Co10 | [0:10710v 4 NT_HDMITXON [17)
R325 750/F_4_DMI2RBIAS XA LVDSA DATA#S W DDPB_2P [~ )~ INT_HDMICLKN._ R__C212 ] [0.1U/10V 4 NT_HDMITXOP [17]
| DMI2RBIAS FDI_LSYNCO [FA¥14————{>>FDI LSYNCO [4] < DDPB 3N [N P R Go15 ] [0-1TU/10V 4 NT_HDMICLK- [17]
[16] INT_TXLOUTO LVDSA_DATAO b DDPB_3P = = INT_HDMICLK+ [17]
FDI_LSYNCL [FBBI0— [™>Fpi ISYNCL 4] Eg} :m,m:ggl? LVDSA_DATAL 3
i + LVDSA_DATA2
SAJAT ] | \/DSA DATA3 E. DDPC_CTRLCLK 246 —
DSWVREN DDPC_CTRLDATA [F242x .
[ a18  DSWVREN.
DSWVRMEN ~
E) >AE39—>AHD_ LVDSB_CLK# j | apaz,
LVDSB_CLK DDPC_AUXN
SUS PWR_ACK SUSACK# 0] DPWROK [-E22ICH RSMRST# '5_" DDPC_AUXP A4S o o0 oy ;
[ ATag" DDPC HPD PU
£ >AH45T | yDSB_DATA#0 Q0 DDPC_HPD =]
XDP DBRST# o LVDSB_DATA#1 — .
[4] XDP_DBRST: SYS_RESET# o WAKE# PBE—— < PCIE_WAKE# [18,19] >AE49] |\ psp DATA#2 a DDPC_ON [FAY4%
© IR e 1 >AE4AQ |ypsB DATA#3 DDPC_0P [FAYA% o
VS PWROK ‘ R place close to PCH | DDPC 1N FAY43( 1
__SYS PWROK  p12 | -~
SYS 0 SYS_PWROK 5’3‘7 CLKRUN#/ GPI032 N3 —————— < SCLKRUN# [26] SAHA3 1) \/psB DATAO ~ DDPC_1p [FAY4%
| R292 150/F 4 __INT CRT BLU I ©
= | 150/F 4 INT CRT GRE_ | LVDSB_DATAL i) DbDpe._2n
LVDSB_DATA2 ; DDPC_2P
[26] PWROK_EC PWROK $£C PWROK +3VB5 sus sTAT#/ GPIO6L PEB—————[>SUS_STAT# [26] il IS0/F 4 INT CRTRED LVDSE DATA3 5‘_' DDPC 3N |BBA%
[] | I 1 ! DDPC_3p [FBBA% —
,,,,,,,,,,,,,,,,,,,, _ e
APWROK +3¥_S5 suscLk/cpios2 FM4A———— [ >PCH_SUSCLK [26] A
[an [16] INT_CRT_BLU }m g:l (BSEUE CRT_BLUE DDPD_CTRLCLK 4435
M DRAM PWRGD [16] INT_CRT_GRE NTGRTRED CRT_GREEN DDPD_CTRLDATA [-M365¢
[4] PM_DRAM_PWRGD<__}—M DRAM PWRGD _B13 { ppaMPWROK +3E S5 5ip ssu/cpiosspRl—————@ TP [16] INT_CRT_RED. CRT_RED
[0}
) I DDPD_AUXN jﬁz
[26] ICH_RSMRST# [>—CHRSMRSTE ___c214 persTs 0 SLP_say pHe———— [ >susc#  [26] [16] INT_CRT_DDCCLK e bCRT DDC_ CLK (% DDPD_AUXP HOPD HPD PU
%«- [16] INT_CRT_DDCDAT CRT_DDC_DATA U DDPD_HPD [-BHAL 2202 B0 TL
SUS PWR ACK K16 { gy USPWRDNACK/GPIO30 +3V_sBP g3y pEA———— [ >suse#  [26] Ro7 334 INT CRT HSYNC R DDPD_ON [-BB43¢
116] INT_CRT_HSYNC R30 334 _INT_CRT_VSYNC R CRT_HSYNC DDPD_OP BB
[16] INT_CRT_VSYNC CRT_VSYNC DDPD_1N [FBE44¢
[26] DNBSWON# [ >————————F20d pyRrBTN# SstpaspGll——— @ TP26 pDPD_1p [FBE44¢
DAC_IREF poPD_2N (-HEA
AC PRESENT 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_BATLOW# E100| gat ow#/ GPI0o72+3V_S5 PMSYNCH |-AR14 C PM_SYNC [4] 1K/F_4 CougarPoint_R1P0O +%;/
PM_RI# A10d] gy +3V_S5  gip Lans/Gpiozo pKI4 SLP_LAN# L DDPC HPD PU___ RI8 10K 4
DDPD HPD PU__ R37 10K 4
CougarPoint_R1P0
Follow PDG eDP disable guide
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 On Die DSW VR Enable
SLP_LAN# R83 10K _4 IMVP_PWRGD_R 4 / <__JMVP_PWRGD [4,29] *330K_4
SYS PWROK High = Enable (Default) 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
IMVP_PWRGD_R R422 0.4 IMVP_PWRGD Cougar Point 1/6 1A
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RTC Circuitry(RTC)

FeR2 (C%ht1p://hobi-elektronikeacsgt roint

3V
DA, JTAG, SATA) 09
SERIR R108 8.2K 4
20mils C402 | |18P/50V_4 PCH_ODD_EN R105 10K 4
+3V_RTC U16A
Y3 R324
R349, 20K 4 RTC_RST# s2768kHz S 1oM4  [RTC X1 0 | rrexa ‘ FWHOJ LADO LADO 119.26]
_I_ a1 C403 | |18P/50V_4 RTC X2 20| prexe ILLM) m:;;tig; t:g% Egjgg}
20MIL BATS4C Sass A FWH3/LAD3 LADS  [19,26]
1U/6.3V_4 = RTC_RST# 020d rrerss
30mils *SHORT_ PAD1 SRTC RSTH ‘ FWHA/LFRAME# P36 — ™ FRAME# [19.26]
1 1 SRICRST#  apod o
N N R77 IM 4 SM_INTRUDER# srrerer? O LDRQO# PeH DRI RIS
20K 4 SRTC RST# +3V_RTCORH AN onit K22 INTRUDER# E +3V | pRQ1#/ GPIO3 P3EFPCH DROFL g 1p17
_L » |—— === === == | PCHINVRMEN 17 1 \\ryRmeN SERIRQ s SERIRQ < SSERRQ  [26]
R385 ca3r ca36 | 5vo_R423 10K 4 |
1K_4 1U/6.3V_4 1U/6.3V_4 T AM3
— S S i | | SATAORXN SATA_RXNO [20]
20MIL I I SHORT_ PAD1 | | ACZBICLKR N34 bipa gork ©®  SATAORXP |FAML SATA_RXPO [20]
— BTL = = = | ACZ SYNC R 3 | ACZ SYNC CODEC ™ O SATAOTXN AES gﬁlﬁ KQS [2231 SATA HDD
— RTC_CONN ‘ ‘ HDA_SYNC g SATAOTXP _TXPO [20]
| S | w1 o< 3 BT
o . ACZRSTHR ___ Kadq ppp_psté SATAITXN [-ABLL 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 [-A0Zx¢
SATAZRXP [FADSx
P19 @ G3 1 pp spiNt SATAZTXN [FAHSX
SATA2TXP ‘AHA‘X
%C34 1 ypA_SDIN2 =4
a SATASRXN
HDA Bus(CLG) lionsons S
ACZ SDOUT R A36 ‘ SATASTXP
HDA_SDO
[21] ACZiB\TCLKG R69 33 4 ACZ BITCLK R - [ SATAIRXN Y7
SATA4RXP [
[21] ACZSYNC< }—REE A 384 ACZSYNCR TP79 @—ECHGPIOSS 36 yipa pock_EN#/ GPIOS3 +3§1 SATAATXN [FAR3X
SATA4TXP ‘AD‘LX
[21]  ACZRSTHC }—RO A4 ACZRSTER 1224 Hpa_pock_RsT#/ Gpios [+3V_S5 .
SATASRXN 3————————@
[21] ACZ_SDOUT. G R59 A 334 ACZ SDOUT R | SATASRXP TP87 C
SATASTXN b TP84
ECHITAG TEK 1 jrag Tek SATASTXP [FABL— @ TP88
PCH JTAG Debug (CLG) - BCHJIAG TMS 7 yrac_TMs 2 SATAICOMPO J-‘JT
+1.05V_\ PCH_JTAG TDI K5 ITAG_TDI E SATAICOMPI Y10 SATA COMP__R87 37.4/F 4 O+1.05V_VTT
av_s
+3V_S5 R365 514 PCH_JTAG_TDO E1 | jrac_T00 ‘
SATA3RCOMPO
SATASCOMPI
)
?1103/}:74 2R11§/2F74 PCH_SPI_CLK I3 SPI_CLK SATA3RBIAS AH1 SATA3 RBIAS R353 . . A750/F 4 “‘
PCH_SPI_CS0# !jg: gl
&_PCH JTAG_TMS SPI_CS0#
PCH_JTAG_TDI ORSTL \ AWK 4 PCH SPI CSI# 14
PCH_JTAG_TCK ey spLesw o saTALEDH PPA—BINA ALK oy
(9]
_PCHSPLSI = vg| SPI_MOSI +3V  gaTAOGP / GPIO21 |14 PCH ODD EN
?13_61: ?0101/3F_4 ?&(%I‘I‘:_A —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 ) 0 = Default (weak pull-down 20K) R126 sK 4 SPKR ’
SPKR No reboot mode setting PWROK 1 = Setting to No-Reboot mode +3vo—R126_ A\ NIK4  SPKR
X 0 = "top-block swap” mode Ria K 4
GNT3# / GPIO55 Top-Block Swap Override PWROK 1 = Default (weak pull-up 20K) ‘\H—W——GPCLGNT% o]
+3v
Us
Pln o s Heer oo |2 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 2135 woLos 2Rl 33K 4 =y R33 K 4
L wer ves 1L GNT1#/ GPIO51 Boot BIOS Selection 1 [bit-1] PWROK oNTLE oNTO# Boot Location Ra72 K 4
c120 C143 R Default weak pull-up on GNTO/1#
22P/50V_4 SPTFlash 0.1U/10v_4 1 T SPl = ‘H R32 1K 4 <—pss s 19 [Need external pull-down for LPC BIOS]
= = GPIO19 Boot BIOS Selection 0 [bit-0] PWROK 0 0 LPC R358 (K 4 8BS BITO
v 0 = Override
= Overri
i i R56 “IK 4, ACZ SDOUT R
HDA_SDO Flash Descriptor Security RSMRST 1 = Default (weak pull-up 20K) e WF;SW
o 0=Setto Vss s o oK 4
DF_TVS DMI/FDI Termination voltage PWROK 1 = Set to Vce (weak pull-down 20K) ! EFS"I\"\‘/BSWB[;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)
-Di R64 1K 4 ACZ SYNC CODEC
HDA_SYNC On-Die PLL VR Voltage Select RSMRST 1 = Support by 1.5V +3V_S50-
. 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 - o
NV_ALE Intel Anti-Theft HDD protection PWROK 0 = Disable (Internal pull-down 20kohm) Cougar Point 2/6 A
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Cougar Point 3/6

. 168
Cougar Point-M (PCI,USB,NVRAM)
[18] PCIE_RX1- PERNL
B paTx LAN hg poe e > 0oV 7 POE TXNET PERPL +3V_S5  svmaerTs/Gpions PEIZ SMBALERTE
RevDL sl PO S car | [odUnov 4 _FOE TXIC PETNL SMB_PCH CLK
RsvD2 PAVTX (8] peETXe <} PETPL SMBCLK {-H14—SMEEEH SR
86261 1py RSVD3 PALAX SMB_PCH_DAT
lca  swe PcHDAT
X120 1 1py RSVD4 PBG4X BE34 perNz SMBDATA
™3 BE3 peppy
it 1 svos {415 s pens
XG16 ] 1p5 RSvDe [BCAX AYE2 { pETP, 9] DRAMRST CNTRL FCH
6 3V_S5  smioaLERT#/GPIOBD RAMRST_CNTRL_PCH (5]
™7 RsvD7 (A2 YBG36 pepng a o
>aKa3 { 1pg RsvD8 [FATAx XBL36 { peRpg = smocLk¢-Ca—SMBMEO CLK
YKL 1pg RSvD9 [FALX iﬁi PETN3 5} SME MEO DAT For LAN
| G2 swB MEODAT
*C18 1 1p1g RSVD10 [-ATLx PETP3 SMLODATA
>0 7p1y RSVD11 X3
*Hal1p1p RSVD12 [-ATEX XBE3 peRNg
YHL2 1 7p13 RSVD13 [-AVA ﬁ PERP4 4+ ®
XAMA 11y RSVD14 AV PETN4 +3V IS5 SMLIALERT# /PCHHOT#/GPIOT4 SULIALERI= B RE2 02 SMLIALERT# [11,25]
XAMS | 1p15 RSvD15 [-BALX HAE3A pETPA SMB_MEL CLK
| E14 SMB MELCLK
x3 7pig RSVD16 [BASX * +3V_S5  gyiicik/cpioss
K24 1p17 RSVD17 [-BBE BET ] pegns m SMB MEL DAT For EC
x124 1 1p1g RSvD18 (-BB3X BH3Z ] peRps ' +3V_S5 swLipaTA/GPIO7s [M16 SMB MELDAT
ﬁ P19 RSVD19 (-EELX ;ﬁ% PETNS H
P20 g RSVD20 [FBER PETPS. 9]
RSVD21 [FBAX Y
2 RsvD22 [FBEEx {19% PCIE_RX6- PERNG o
19 POERXG+ [ > PERPG
8211 1poy RSVD23 MY ALE ™28 WLAN 9] poiETxe: < 1—Cie— [RAUAR A PEE TR C PETNG %] cLok¢M—————— > cLck 19
*M20{ 1pop RSVD24 [FAVIG¢ [19] PCIE_TX6+ <} PETP6 4 .
P23 —
;ﬁmnfi P24 RsvD2s PATEX BG40 pepn7 8 o cL_paTAL FHl—————————<>  CL_DATAL [19]
XB140 | peRp7 A
RSVD26 PAEX ﬁ& PETNT FES |
RSVD27 PBAZX PETP7 8 CLRsTI#PPIO— <> CLRSTI# [19]
YBE28] 1py5
XC0 1o RSVD284-ATLA XBE3 ] peRNg O
ﬁé P27 RSVD29 4-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 LK PCIE VGAN P14
P34 USBPIN USBP1- [24] CLKOUT_PEG_A N
_PEG A |
P35 UsBP1P ussP1+ 24  MB USB —PCIE CLKREQO* 1o poicikroor/apiors *+3VABS CLKOUT PEG AP jgg:u PCIE VGAP ™8
X301 1p3g USBP2N |9}
iﬁ“ﬁzfi P37 USBP2P Q
P38 USBP3N USBP3- [24] >AB49 ) kOUT_PCIEIN | CLKOUT_DMI_N HCLKCPUJCLKN o]
YAV28 | 73 USBP3P usBPa+ [24] EXTUSB1 >8B47 3 ¢ KoUT PCIEIP 3} CLKOUT DMI_P CLK_CPU_BCLKP [4]
A0S 1p50 USBPAN UsePe- [24] | h EHCI1 PCIE CLKREQLE 5
UsBPap usspa+ [24)  BlueToot —PCIE CLKREQLY  wmndf peiecikrue/cpiols +3V
USBPSN USBPS. [24] CLKOUT_DP_N CLK_DPLL_SSCLKN (4]
USBPSP USBPS+ [24] BlueTooth CLK_PCIE WLANN CLKOUT_DP_P CLK_DPLL_SSCLKP [4]
USBP6N lig] gLK,P%\E,WLANNé [—AAA&CLK BCIE WLANP a4g | CLKOUT_PCIE2N
pol Pirgw: ka0 prroas usaeTm WLAN fel e peiE e LKOUT_PCiE2P L o 4 BELE L BUE POIE sGPLLN
L_DMI_|
TR PIRQB# H UsBP7P p— [19] CLKREQ WLANE [ > CLKREQ WLAN# 10d peiecikrazs ropiozo +3V SN DM} {RE1A CLK BUF_PCIE_3GPLLP
BT PIRODY PIRQCH 19 UsBPeN [~ 5 usBPg- [16]
—PCIPIRQDY _ G38d pirgpy a Usapsp [0 usspg+ 1)  CCD CLK_BUF BCLKN
" USBPIN USBPY- [24] B4 cLkouT_PCIESN CLKIN_GND1_ N 4B e ——
4 i |_GNDL|
iz D sty REQ#/GPioso +3V @ Usepop £ usspos 24 EXT USB2 >384 CLKOUT_PCIEP CLKIN_GND1_p{-BG0CLK BUF BCLKP
- REQ2# / GPIO52 USBP10N T BP10- [19]
GPIOSa 0] Reoanl ahios +3V | B Uenpios Az SEPIO Usep10+ (19  Mini Card (WLAN) —PCIE CLKREQ3# ____Asdf peiecikrqas /GPiozs  +3V_S5 CLK_BUF DREFCLKN
132 | Gog CLK BUF DREFCLKN
usp1IN 22— CLKIN_DOT_96N TR BDEBREFCTRE
| £24 CLK BUF DREFCLKP
1] BBS BT }—————————D4Ig 119/ GPIOSL +3V USBP11P fr— EHCI2 CLKIN_DOT_96P
P10 @——FE42d Gnr2#/cpioss +3V USBP12N USBpioT usBP12- 23] d read Y435 CLKOUT_PCIEAN
(9] PCIGNT3&_ }——————————F46g N3¢/ GPIOSs +3V USBP12P ussp1z+ 23 Card reader »Y455 CLKOUT_PCIE4P LK BUE DREESSCLKN
ca2 o | AK7 CLK BUF DREFSSCLKN.
USBPI3N PCIE_CLKREQ4# 3 CLKIN_SATA_N ‘CLK_BUF_DREFSSCLKP
MPC PWR CTRL L3V useP13p [FA32x —PCIE CLKREQ4 1129 pejeciiroas Pz +3V_S5 CLKIN_SATA_p {-Ak CLK BUF DREFSSCLKP.
__MPC PWR CTRLY __ Gaz ] p—
™16 GGPU_PWM_SELECTE FRaEhahios 43V
— XTI SN DR L DA pirg# / Gpios +3V X465 CLKOUT_PCIESP
_PCIE CLKREQS# 1149 { Has CLK PCIFB
P20 — s USBRBIAS POIL CLheooe PCIECLKRQS# / GPIO4s  +3V_S5 CLKIN_PCILOOPBACK Lhh PO EU 22850y 4
__PCIPLTRSTY  cad
ol pLresTE RSt 4385 ocor pioso phld USB OCDF uss.ocor (24 {18 cu_pore L Lk P Lawn 52 b o cour pes o n XTa2s i TAZS N o 17
#3V_S5  ociv/cpioao LAN [18] CLK_PCIE_LANP. CLKOUT_PEG_B_P XTAL25_OUT 442 25MHz
[F3V7S5  oca#/cpioal e - - wms
49 b e kouT_Pcio 13VS2  oca/cpios e 18] PCIE_CLKREQ_LAN#[_> PCIE CLKREQ LAN# _E6Q peG_p_CLKRQ#/ GPIoss +3V_S5 p—
>H434c kouT PCiL oca# 1 GPIoa3 PLie B 0L
CLK POl FB RZS e a8 bcikouTpe2 +3V7S5  “ocs#/GPiog USB_OC1_ 5 [24] XCLK_RCOMP [YAZXCLK RCOMP R268 NIF L __o41.05v_vTT
+3v-88 D14 0SB ocer van
[19] CLK_LPC_DEBUG R39 554 CLK PCLEC R CLKOUT_PCI3 OC6# / GPIO10 USB OCT# CLKOUT_PCIE6N
[26] CLK_PCI_EC CLKOUT_PCl4 [+3V_S5 oc7#/Gpiois pClaUSBOCTE 425 Gl KOUT PCIESP
PCIE_CLKREQ6# 113 " +3V_85
SGAPOLRIFO PCIECLKRQS# / GPIO45 _
%2 b o1 KoUT_PCIETN [*3  cLrouTFLEXD/ GPIOsaq-t4 <] skup1 (1)
XL CLKOUT_PCIETP LK FLEXL 1P5
PCIE CLKREOTH 8 cukoutriexicpioss{ EALCIKFLEL o
—POECLREQM102q peiecikrqre /epioss +3V_S5 | 2 LK FLEX? -
* CLKOUTFLEX2 | GPIOg6 {HAl————22————@
il e—TE AR e s
TP24 CLKOUT ITPXDP_P *3¥  CLKOUTFLEX3/GPIOST > EXT48MHZ (23]
&
CougarPont_RIP0
CLK_REQ/Strap Pin(CLG) SMBus/Pull-up(CLG)
PLTRST#(CLG) PCI/USBOCH# Pull-up(CLG) - SMBus(PCH)
+3v_s5 av
PCIE_CLKREQU#
+3v_S5 CLKREQ3#
R337 KREQA#
10— 1 usB_ocit PCIE_CLKREQSH
usB_oca# o USB_0C07 CLKREQ LANZ
3 USB_OC6# KREQG#
UsB oco# L2 4 USBOCI &# P KREQT#
USB_0C3#
+3V_S5 261
10kxB CLK_SCLK [14,1519]
R37S 10K 4 PCIE_CLKREQL Qs
R125 10K 4 CLKREQ WLAN 2N7002D
cio1 +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 EXTTS SNI DRVI PCH
U_EDIDSEL?
U3 GPIOs4 r DGPU_SELECTH
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 F_PCIE 3GPLLP _ R333
WEC Switch Control FDREFCLKN R72 +3V_85
FDREFCLKP R70
Tow = MBC ON ci F_DREFSSCIKN __R103 1K 4 DRAMRST CNTRL PCH
MPC_PWR_CTRL# High = MPC OFF (Default) Cl ; REFSSCLKP 5224 SMBALERT#
MPC_PWR CTRLY _ RS4 K 4 Quanta ComPUter Inc.
[ PROJECT :ZRL
SMLIALERT# R Document Number e
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5 4 3 2 1
. .
.
AR IObie ey anitgy net
Cougar Po1 7 ’
U16F
S GPIO TZd svmBUSY#/GPIo0 +3V +3V 7acH4/GPIOGS [-C40 dGPY_PWR_CTRL#
[26] EC_EXT_SMi{__>——EC EXT SMit 222 { Tach1/epior +3V +3V 1acHs/ GPIO6Y R LSKE4 ).
HOARD L% H36 { tacH2/GPios +3V +3V 1achs / GpioTo [FC41-R302 LSKE 4 O+3V
D D
[26] EC_EXT_sci__>—EC EXT SCl# E38 1 tacHs/cpior +3V +3V 1acH7/GPIOTL 1303 LK 4
R C10 | gpiog +3V_S5
SMIB# C4{) AN_PHY_PWR_CTRL/GPIO12 [+3V_S5
PCH_GPIO15 G2 | Gpio15 +3V_S5 A20GATE B4 EC A20GATE <] EC_A20GATE [26]
AU1G R10: *0 4 EC PECI [4.26
check VR_ON GPIO SKU 1DO W | sprauce / arioss +3V ‘ PECI ZNP VN < - [4,26]
Reing pRa—EC RCIN# <] EC_RCIN# [26]
(@]
™ e dGPY_PWROK D401 tacHo / GPIo17 +3V E U PROCPWRGD [FAYLL @— "3 [ 1 PWRGOOD [4] u
9]
BlOS REC I51 scLock /Gpiozz +3V T g THRMTRI Av10 PCH THRMTRIPZ RI0L\ \ 3904 7 pM_THRMTRIPH [4]
CR_WAKER# E8 | Gpio24/MEM_LED*3V_S5 B INIT3_3v# A
GPIO27 E16 | opiop7 DSW n DF Tvs FAYL <] 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
c Ts_vsss [FAHLD c
RS DL OVRVLTE VB saTA2GP / GPIO3s +3V -
FDI_OVRVLTG Ts_vsss FAKIO
M5 saTA3GP / GPI037 +3V ==
MFG_MODE N2 +3V |37 i
SLOAD / GP1038 NC_1 JqPU_PWR_CIRLY [EKU_IDI[SKU_IDO] VGA H/W| Setup
IGPI068) (GPIO64|(GPIOl6 Si 1
BOARD _IDO M3 | spaTaouTo/GPIO3e +3V ——— —— gnal Menu
TEST_SET_UP Vi3 £3V
SDATAOUT1/ GPIO48 VSS_NCTF_15 [FBG2x oA only . o 0 oa | midgen | wia boot
[10,25] SMLIALERT# < R354 Ishort 4 CRIT TEMP REP# V3 | garascp/cpioss +3V VSS_NCTF_16 [FBG48&
BOARD D2 D6 | pios7 +3V_S5 ‘ vSS_NCTF 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
1, 0 1 1 el UMA boot
A4 | \ss NCTF 2 VSS_NCTF_20 [FBl44x (Muxless) o oea/ 00
*A451 vss_NCTF_ 3 I vss_NCTF_21 [-B145¢ 0 = GPU power is control by PCH GPIO (Discrete, SG or Optimize)
1 = GPU 1 by H/W Di SKU
SV_SET_UP *A461 yss NCTF 4 B VSS_NCTF_22 [B146¢ GPIO Pull-up/Pull-down(CLG pover ks control by H/W (pure Discrete SKU)
B High = Strong (Default) VSS_NCTF_5 =4 VSS_NCTF_23 B85 43V .
s VSS_NCTF_6 VSS_NCTF_24 . Ve T R297 10K 4 GGPU_PWR_CTRL#
+3V CR_WAKER# R348 10K/F 4 R305 *100K 4 T
SR WARERE R4S AN L g
T *—B3 vss_NCTF_7 VSS_NCTF_25 [F-2—x SiEH Ra5e VT
TEST SET Up  R124 10K 4 47 PLL ODVR EN ___RI127 10K 4 =
1_R107 >0 4 VSS_NCTF_8 VSS_NCTF_26 [C48x
L SGPIO *BR1 yss NCTF 9 VsS_NCTF 27 [FRL— +av Y
»BD42 55 NCTF_10 VSS_NCTF_28 [F2425¢ ? RIS S0k 4 [>SKU_IDL  [10]
_NCTF_ _NCTF._ EC_EXT_SMi# R299 10K 4 | R22 10K _4 t -
»BEL] yss_NCTF_11 VSS_NCTF_29 [FEL—x EC EXT_SCi# R34 0k 4
+3V_S5 STP_PCI# R363 10K 4 =
XBE4 vss_NCTF_12 VSS_NCTF_30 [FF42 S ASOCATE Rot Tk 7 av
PCH_GPIO15 R379 1K 4 BE1 E1 EC_RCIN# RO3 10K 2
VSS_NCTF_13 VSS_NCTF_31 CRIT TEMP _REP# R355 10K 4 R370 *10K 4 SKU_IDO
_ BE49 Ea9 R356 10K 4
Tntel ME Crypto Iransport Layer MFG-TEST VSS_NCTF_14 VSS_NCTF_32 dGPU PWROK __ R36  , \ NM0K 4| _I VIV
Security (TLS) cipher suite CongaPam RIFG —
Low = Disable (Default) R353?? GPIO27 R80 *10K_4 +(§)V
GPI027: VY
High = Enable Un-multiplexed. Can be configured as wake input to allow|wakes from Deep Sleep. —_ Eggé ;.J(-)?<K44 ggﬁgg :B? Sggi 3210(;<K44
If not used then use 8.2-kQ to 10-kQ pull-down to GND. = T R15 10K 4 __BOARD 1D2 R133 10K 4
A A
+3V +3V
FDI OVRVLTG _ Ri129 10K/ 4 DMI_OVRVLTG _R94 *200K/F 4
Quanta Computer Inc.
Low = Tx, Rx terminated to .
FDI TERMINATION LOW - Tx, Rx terminated DMI TERMINATION same voléage (DC Coupling Mode) High = Disable (Default) _ J PROJECT :ZRL
VOLTAGE OVERRIDE to same voltage VOLTAGE OVERRIDE (DEFAULT) BIOS RECOVERY [Size | Document Number . eV
Low = Enable Cougar Point 4/6 "
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PCH5 (CLG)

COUGAR POINT (POWER)
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Cougar Point-M

(POWER)

+1.05V_VCCUSBCORE +1.05V_VTT

 |rzs svecaupLL R74 ISHORTO8S3, o5y T

l
) o0 +3V_VCCPSUS
16 1

c67
1U/63V_4

+3V_S5
R34 &
ca33
01U/10V_4
123 g+3V VCCPUSB
R32s *SHORT0603
416
01U/10V_4
P24 +3V_VCCAUBG

w26 +5V_PCH_VCCSREFSUS RS8 10F 4

VCCSUS3_3 = 119mA(15mils)

VCC5REFSUS=1mA

| “1U/6.3V_4
VSREF=

ot
_I_ 03 RB500V-40
+VCCA USBSUS co4
1 0.10/10v_4
ANP4 3V VCCPSUS
1 ce2

pad +5V_PCH_VCCSREF_ R52 10/F 4
_I_ D2 ’_'L‘ RBSOOV-40
ca9 v
1U63V_4

ca20

1U10V_4

R330,  N'SHORTO603 .3y s5
VCCSUS3_3 = 119mA(15mils)

| cs1
01U/10V_4

AHI 4V1.055 SATA3 = R106, A A0_8
"y 1
c102
1U/10V_4
o faes |

AK1 _+VLILAN VCCAPLL @rrss

CCVRM= 114mA (15mils)
+VCCAFDI_VRM

+1.05V_VCCEPW yeCME = 1.01A(60mils)

121
1

T19

) VCCSUSHDA= 10mA (8mils)

P: +V3,3A 1.5A HDA IO R31§Short 4 4S5

+3V_VCCPCORE R123,  N'SHORTO603 (5

av _I_ VCCPCORE = 28mA(10mils)
1 Cc122
0.1U710V_4

ca11l 10 'L ca09
1U/6.3V_4 0.1U/10V_4 | 01U/10V_4

v 163 POWER
VccADAC =1mA (8mils) VCCACLK
+1.05V_VTT 166 POWER P77 @—ECACLK  Ands | yccacik
1 1 11 1 veeosws 3= m
VCCCORE =1.3 A(60mils c24 c23 c20 c362 364 . R11, +VOCPDSW 116
( ) R VCCADAC T0.0IUIZSV_AT 0.1U/10V_4 T louIS.JVj-I- zzurs.avjr 220/6.3V_8 V.S VCCDSW3_3
C:
_I_ _I_ _I_ _I_ D21 £ e cos @ PCHVCODSW vz |
c70 caa Co6 cr7 D /CCCORE] o VSSADAC +3V oavnova TPA DCPSUSBYP
Tmm,zvjl‘ m/s.ava' 1u/s,3v7AT4.7u/ﬁ.zvj £21 | VCCCOREM] 9 3} VccALVDS=1mA (8mils) T T
+3V SUS CLKF33 1ag |
AF23 VCCCORE 5 s Sl vees_afs)
= o ©
a2 13} VCCALVDS TPel @——BH2{ vecapLiomz
G211 VCCCORE[L] (:S) VSSALVDS +18V RE0. ‘SHORTOB03 +VCCOPLL CPY vecio4]
AL /CCCORE(1 92} OmA (10mils) T L27_ ~~—~~0.1uH 8 ? +VCCSUSL 5:’
A‘: 6{ VCCCORE14] g VCCTX_LVDS[1] _I_ LU DCPSUS[3] =]
A120
anar ] VeSSORENS - VECTX LVDS[2) c36 VCCME (+1.05V) = 22A(? cn
+L05V_VTT VCCTX_LVDS[3] Ui8.3v_4 —2A19 1 yecaswi)
Veerx Lpsia |28 +1.05V_VTT +1.08V_VCCEPW = L 2021 | ccnsuin
R76 SHORT08031.05V_PCH VCCDPLL EXP wie | yceiops) Lvos() T VccASW =1.01 A(60mils) 2]
| Ra1 0.002/F 1206 4 veeAswia)
+105V_VTT P82 @——BI22 ] yeeapLLEXP _I_ s _I_ cso o—2A26 { \ycoaSWA] g
VecIO =2.925 A(140mils) ) vees 3] 1U/B3V_4 | 1U/63V_4 | 1U/63V_4 42027 | \ccasws) 9
_I_ _I_ _I_ 61 veciops) g o
924291 yccaswis] ©
veeiofe] o +105V_VTT =
c78 cag co a pyen
1U/6.3V_4 | 1U/6.3V_4 | 1U/6.3V_4 E vees 37 _L _L VCCASWI[7] g
1 vecion7] = c62 cr2 $—£C26 | yycoaswig) 0
= e | vecions) | 100/6.3v_6] 100/6.3v_6 2027 | yccaswis) 2
= 9]
veeiofs) VCCVRM[3] CCAFDI VAM VCCAFDI_VRM $—AC22 1 vecasw(i0] - E
cs7 cs8 1 )
1Ui3v_4 | 47063v6 veeiopo) eGveeasiny - S
veeiofzi veeomiy) FAT2L 80mA (8mils) 029 vecaswiz &
[=] +1.1V_VCC_DMI_CCI
= 4 veciofzz) 8 E i ¢—AD2L | ycoaswiiz) 8 g
61 veiofs) 8 VCCCLKDMI R25 Short 4 W21 ycoasw14] 6 8
w3V 4 veeiofea) > c22 21 $—L23 vecaswiis) O
1ie3v_4 | *10U/63V_6
R317, s N'SHORTQS03 +3V_ VCC EXP Jp— - - $—U241 yccaswiie]
_L " cis W26 { vcoaswi7)
veeiopee) VCCDFTERM[1] +VCCP_NAND Lav
ca91 ! w29
0.1U/10V_4 veeaswis)
z . +L08V_VTT
21 vees_3[3) E VCCDFTERM[2] [FAGL R1l9 SHORTO! 3 W31 \ceAsW19]
%) _I_ U1 vecaswi2o]
1 VCCDFTERM[3] [FALE Igg]%,mv ,  VCCPNAND
~ . z
VCCAFDI_VRM o_+VCCAFDL VRM 2216 | yoeyrm) J|-c103 | foaunoy & wvecrTcext w16 | peprrc
E VCCDFTERM[4] [FALL =
. +1.05V_VCCAPLL_FDI VCCARDIPLL a AVCCAFDI_VRM 0_tVCCAFDL VRM 7% [P
+3V_VCCME_SPI v
R335, , *RHORTO80S +1.05V VCCDPLL FDI
LosvTT veeiofr) B veespl Rag *SHORTO03 65mA(10mils)  +LOSV VCCA A DPL 8047 | \ecnppiin «
i 5}
+1.05V_VTTo—————AU20 | ] 8mA (8mils) +1.05V VCCA B DPL
A VCCDMI2] c439 VCCSPI = VCCADPLLB &
1U6.3v_4
GugarPot_RIPO +VCCDIFECLK E1
veeiopn
cis W VCCDIFFCLKN[1]
_ . VCCDIFFCLKN[2]
sy vrT 1U/6.3v_4 VCCDIFFCLKN= 55mA(10mils) VCCDIFFCLKN(]
vCessc= 95ma (10mils)
R340 *VLOSV SSCVEC  agaa | yoessc
'Luzs CO7 | |o.aunov 4 +veessT
Iﬂu/s V.4 | o [QLUL0V 8 SVECSST VI f pepssT
+L5V +VCCAFDI_VRM
+L05V_VTT +viosm veesus [ via ] peRSUeh] 19}
VCCVRM: R34}—_Short 4 +VTT_VCCPCPU T «u
R287 “short 6 _L _L I E
1mA (8mils) =
caz0 1 caz V_PROC_IO
47U/63V_6 | 0.1U/10V_4 | 01UM0V_4 o
+3V_RTC
T A2 yeerTe E &
VCCRTC<1mA (8mils) _I_ _I_ o =)
c4 CougarPoit_R1PO =

C399 'chsa
*1U/6.3V_4| 0.1U/10V_4

+av

R286 VF 4 125

+1.05V_VTT O—g—L24 v yLOUH/100mA

+1.05V_VCCA A_DPL

126

AAAL0UH/L00mA 8 +3V_SUS_CLKF33

C365 'L C363
47U/63V_6" | 1U/0V_4

1

C366
20U/2.5V_3528

cart
1U/6.3v_4

+1.05V_VCCA B DPL

+C372
I'zzowz.sviasza

c370
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1
il
1
1

PROJECT :ZRL

Quanta Computer Inc.

L
‘Document Number

Cougar Point 5/6

Tuesday, June 21, 2011 Theet 1




6 hTT GI//IAAL\:_'\'AII-'-mnm'k n -l-
PCH6 (CLG) D77 nopt=erexTrofniKa.ne
—AY4 vssiisg ss[259] [-H4G
AYAE VSS[160] SS[260] [ 50
A5 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) Rpa | VSSI165 SS[265] -
RO VSS[166] SS[266] [+ 57
B271 vssji67 vss[267] 20
VSS[168] SS[268]
D 235 vssji69 ss[269] 28 D
29 vss[170 vssf270] (38
i vss[i71 vss[271] &
VSS[172 VSS[272
pLen BR12 1 ysg[173; vss[273] |16
HS BB16 M18
VSS[o] VSS[174 VSS[274
BR20 1 y/sg[175, vss[275] |2
AR vssi) Vss[g0] [-AK3E— BB221 vssii7e vssfz276] (424
VsS[2] VSS[81] VSS[177 VSS[277
AA3 AK42 BB28 M32
VSS[3] VSS[82) VSS[178 VSS[278
AA33 AK46 BB30 M34
ARSE yssia] vss[a3] aKa VSS[179 vss[279] 43
ARSI VsSis] vssga] [-akE- ¢—E8381 vssfig0 sS[280] A3
VSsS[6] VSS[85; VSS[181 VSS[281
AB14 Al17 BB46 M42 -
VSS[7] VSS[86) VSS[182 SS[28
AB39 AlL19 BC14 M46
B39 vssig] vss[a7] AL B vss[183 Ss[283] [
VSS[9] VSS[88] VSS[184 VSS[284
ABA3 Al 21 BC. N18
842 vss[10 vss[ag] AL2L 2682 vss[iss ss[285] (A8
ABS vss[i1 Vss[oo] A2 BO221 vss186 ss[286] 2
—ABZ1 vss[12 vss[o1] L2 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] AL BO36 vss[190 SS[200] [
VSS[16 VSS[95, VSS[191 VSS[291
AC33 Al48 BC42 P43
AC33 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 vssiioe sS[296] [-RAE— c
AD121 vss[22 VSS[101 BE26 vssfio7 vsS[297] 112
ADLE yss[23 VSS[102] [-AMdA BE40 vss[198 5S[298] [Tk
AD19 s[4 vss[103] [-AM BEL0 vssyiog vss[299] 1
AD24 yss[25 VsS[104] |-AML BE12 vssja00 Vs5[300] 4
AD261 vss[26 vss[105] [ANZ- BE16 vssa01 Vss[301] A&
AD2T yss[a7 vss[ioe] [-422 BE20 vssja02 Vss302] (148
ADS3 vss[2s vss[107] [-ANS, BE22 vss[203 vsS[303] [
A3 yss[a9 vss[iog] [-abal BE24 vss[a04 vssioa] HEA-
ARS8 vss[30] vss[109] FAR12 BE26 vss[205 vss[305] (AL
AD3Z yss[a1 vss[i10] [-4E12 281 vss206 Vss[306] R
VSS[32 VSS[111 VSS[207 VSS[307
¢—AD39 | y5q33 vss[112] [FAB30 BE30 1 \/ss[208; VSS[308] L
AD4 [ AP32 BE38 29
—ARA vss[ay VSS[113 BE32 vssi209 VSS[309] 28 e
ADA0 yss[3s 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 BE21 vss213 vss[313] R4
D4E yss[ag vss[iig] |-4E8 B33 vss[a14 vss[314] (R
ADE vss[ao VSS[119 G441 vss[a15 vss[ais] AL
A2 vss[a1 VsS[120] [-AR4E HG8 ysspa16 vss3i6] FA
—ARS vssjaz vss[i21] FATLL BHIL vss[a17 vss[317] A2
AEL0 vss[a3 vss[izz] AT BHIS vss[218 vss[31g] FA2L
AEL21 vssjag vss[123] FATIE BHIZT vss[219 vss[319] A4
ADLA yssias vss[i24] A2 H19 vss[220 5S[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] FATA0 BHET vss[223 55[323] 42
AE24 vssag vss[ize] A2 VSS[224 Vss[324] (-
A28 Vssi50 VSS[129 BHES vss[225 ss[325] [
VSS[51 VSS[130 VSS[226 ss[azg] [FBG
AF29 AT42 BH43 N24
AE2 vss[s2 vss[131] FAT42 A3 vssi2z7 ss[329] 24
AESL vss[53 vss[132] AT HI vss[228 SS[330] [Add
£ vssisa vss[133] [FALZ 23 vss[229 vss[331] [-AD4
AE4D VSS[55 VSS[134] Al130 D16 VSS[230 SSI333] [RE1g
AL vsss6 vss[135] [-ALE0 D16+ vss231 vss[334] [EEL
£ vss[s7 vss[i36] |-l DIB vss[232 vssi33s] G4
AES vssiss vss[137] A0 D22 vss[233 vss[337] 514
AER VSS[59 VSS[138 AV30 006, VSS[234] SS[338] 2
A vssi60 VSS[139 D26 vss[235 VsS[340] 28
G121 vss[e1 vss[L40] A D301 vss[a36 Vssaz) (B2 —
~AG2 vssi62 vss[ia1] AV D32 vss[237 vss[343] 62
AGI vss[63 vsS[142] [-avd D34 vsspaas vssf3aa] (522
AGAE vss[oq vss[143] AV D38 vss[239 vss[34s] [FARL
HIL vssies VsS[144] [-AN14 42 VSS[240 vss3as) (AL
—AH31 vssie vss[ias] A D8 vss[aa1 vsS[347] [FAE2
AH3E vssie7 VsS[L46] A2 E18 vssjaa2 vss34g] FABL
VSS[68 VSS[147 VSS[243 VSS[349
AH40 1 /5569 VSS[14g] [FAWE G181 y/ss[244) BCIG
AH42 Vv [ AW?28 G20 31350 BG28
ABLZ vss[70] VSS[149] -AN2E G20 yssj245 vss[as1] [FBGZE
ey | VSSI7L VSS[150] [ o F’?R VSS[246 SS[35.
AHT yssi72 vss[151] AW G281 yssi2a7
A9 vss(73 VSS[152] [-ANE G361 vssa4g
ALl yss[7a VSS[153] AWl G421 vss[249
A A4 vssi7s VSS[154] [-A H12 vssias0 A
AR vssi76 vss[155] FAVLL E18 vssias1
AL vssi77 vss[i56] [-AY12 H221 vss[a52
M2 vss[7s Vss[157] [FAY22 H24- vss[253
VSS[79 VSS[158 H261 vss[as4]
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[5] M_A_A[15:0] D—\ JDIM2A y=—=__>M_A_DQ[63:0] [5] +15V SUS
A_AO CI:H P oo |5 A _DQ! o~ JDIM2B
14
AR 1 A1 DQ1 |- A DQ 51 vob1 vss16 |44
A A o6 15 A DQ 2.48A 8 48
A2 DQ2 £ . VDD2 VSS17
AR Q A D
25 1 A3 DQ3 £ Q 811 \pp3 vssig |42
A A4 92 4 A DQO 82 54
AAE 24 ha DQ4 |4 A0 24 vopa VSS19
A A5 DQ5 A DO VDD5 vss20 22—
6 0 4 a6 DQ6 & 884 \pp6 vssz1 a0
] 86 4 A7 pQ7 |2 A_DG 231 vpp7 vssz2 |l
N 89 4 g pQs |2 A D17 241 \pps vss23 82
AN 85 1 A9 pQo |22 A DQ ¢———99 1 yppo vss24 |88
AAL0 107 4 A10/aP pQio |22 A DR 100 §vpp1o vsszs 2L
A A 84 Q 35 A _DQI5 105 2
oA B A pQu1 -8 250 T M vss26 -2
A Al2/BC# DQ12 . VDD12 vss27
119 § 573 b 24 Q 111 128
Q13 voos S VSS28
A A 80 24 A DQ10 112, 133
W 04 a1g Q14 -4 A DO TeE N — vsszo (132
Al5 DQ15 VDD15 VSS30
39 A _DQ: 118 D 138
6w aesio wl,, = Sf Aoo 1 Mg e
A 108 E Q 51 A DQ 124 O 144
5] M_ABS#1 7 A pQ1s 51 ) VDD18 vss3s |42
E M*Q*E% 114, 2@5 () Bg%g 40 A DQ +3V O———————199 4 \ppspD n ¥§§§§ 150
[5] M_A_Cs#l };F S1# 1 DQ21 :; 238 S VSS36 ]2;
M_A_CLKP! 17
] MA-ckND wd &, Q bo2s |22 ADQ e << vesmps——3
5] M_A_CLKP1 PN P )] DQ24 2L A DQ 254 NCTEST (Y vss3ag el
[5] M_A_CLKN1 104y C1y DQ2s |2 £ DQ21 +3v o173 d0K 4 vss4o |62
A 73 2 Q 67 A DQ27 Om D 167
[5] M_A_CKEO 23] ckeo Q26 |82 A DosT DDR3 DRAMRST# 2B event VsS4l
[5] M_A_CKE1 CKEL < DQ27 25 A D028 [5,15] DDR3_DRAMRST#[__> RESET# (f) VSS42 —1-58—7 ]
[5] M_A_CAS# 115 cas# DQ28 | vssa3 |
1103 m 58 A_DQ29 173
[5] M_A_RAS# 110d] rasy DQzo |28 A D056 SMDDR VREF DOO M1 (a2 o e
R183 10k 4 1] MAWE# DIVIVIO_SAD WE# () DQ30 A D030 SMDDR_VREF_DQO_M10—2oyrh = UREF DiMM VREF_DO (Y VSs45
T o BIHET oAt 1921 sno %) pQat |- A DoR +SMDDR_VREF_DIMM O——=" =R tEl 208126 4 \ReF CA a vssas 122
[10,15,19] CLK_SCLK 200 30 Doas [ A DQ37 P m e o _____ a) vesas A8
[10.15,19] CLK_SDATA 20055, D pO34 |4l ﬁgggg | CAD Note: All VREF traces should | 2 8\ ss1 ves49 s
14 . : 3 190
116 x DQ35 =29 A D032 | have 10 mil trace width | vss2 O VSS50 oo
[5] M_A_ODTO 2097 A DQ36 == ADo® A 209200 T T T T TS T T T oo oo Tooo- o] VSS3 O 27 vsssL =2
5] M_A_ODT1 oDT1 DQa7 |42 A Do 2vsss g O vsss2
1] oo (@] gggg 14 A D035 Vs o g
J A_DQ44 =
02/23 Remove Oohm to GND ¢—2{om O DQa0 |42 Lo DDRS DRAMRSTH sy O
oMz O <~ D41 el A D043 Aqvsss A >
63
il mafove o Qo pow [ 159 A DQ42 c197 26 | Ve3? +0.75V_DDR_VTT
TN OGN o N IS W] VTS A_DQ45 1] VSsio ML ﬁb_o T
m]ove () © B[ A DQ41 0.1u/10V_4 2|V viT2
5] M_A_DQSP[7:0] 187 | PM [q\] DQ45 | 158 A DQA46 37 | VSst 205,
AL 0] <=\ M7 A S pRys BT A DQ47 ) GE—TY = o s
A DQSP T3 I Ry BT A DQ53 = a3 vesie
A_DQSP 29 D931 DQ49 165 A _DQ52
A DQSP 4| 0832 bose s A DQ54 1 L
A_DQSP: 64 DOS3 DQ51 177 A_DQ55 = - )_H=4_RVS_| =
A _DQSPA4 137 DOS4 DQ52 164 A DQ48
A _DQSP5 154 ¥ S5 pOs3 88 A _DQ49
A _DQSP6 171 Y pdse posa |24 A DQ51
A DQSP 188 DOS7 DOS5 176 A_DQ50
A DQSNO 10d poso DOs6 4L A _DQ61
A DQSI 27, DOS#L DO57 183 A DQ60
A DQSI 453 DQsH2 DGss A DQ62
A_DQS 82d posws DQs9 93 £ DQEs
A _DQS| 1353 DOSHA D60 J-LEQ A _DQ56
A_DQSN5 A_DQ57 "
ADOSNS 152 posis pQe1 [HE2 —— VREF DQO M1 Solution +15V_SUS
(5] M_A_DQSN[7:0] < et ADOSNT a6 3217 D363 J1es L0
_A_ B QSH7 DQ63 +1.5V_SUS
R3-DIVMM

Place these Caps near So-DimmO.

+1.5V_SUS
e}
4 L L L L. L 1 1 1 L 1
——ci64 c222 c223 C169 c173 c184 c214 c218 c224 C202 C163 241 C165 C228
h7ui6.3v_6 P.7U/6.3V_6 F.7u/5.3v_s F.w/e.av_e F.w/e.av_e F.7U/6.3V_6 *10U/6.3V_6 EUIlOV_4 Fu/10v_4 FUIlOV_4 Fu/10v_4 *330U/2V_7343 F.wlzsv_s F.7U/25V_8

—C211

2.2U/6.3V_6 0.1u/10V_4 FU/6.3V_4

+0.75V_DDR_VTT

L

+SMDDR_VREF_DIMM SMDDR_VREF_DQO_M1

1 b

_|_C205 C220 C225 C226 Cc227

*10U/6.3V_6 0.1u/10V_4 | 2.2U/6.3V_6 0.1u/10V_4 | 2.2U/6.3V_6

1

C196 C194 C208

c213 c204
u/6.3V_4 Eu/e.av_4 F.7u/sA3v_e

C200
U/6.3V_4

=
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(5] M_BAS0] [ JDIMIA /——_>M_B_DQI630] [5]

+0.75V_DDR_VTT
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ev
1A
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B_A0 98 | 5 B_Dt
= A0 DQO =
B A 97 7 D! +1.5V_SUS
A e gg; L 5 fe) JDIM1B
& B A3 Q3 |- D 254 voo1 vss16 |44
I
a 24 A 0Q4 |4 5650 251 vop2 vssi7 |-48
o A A5 0Qs |5 57 81 vopa vssis |42
o 204 A DQs |8 5 2 vopa vssio |54
& e Q7 [ oL 71 vops vss20 |58
A e oQs |2 Dots 84 vbps vss1 |50
EALo 851 9 DQo |22 515 234 vop7 vss22 |-
A 2 Atoiap pQio |52 oA 24{ voos vss23 |63
A ren o 11 =5 5 2.48A —22] vopo vss24 |90
o B3 mi2secH Q12 |22 5 1004 vpp1o vss2s -1
VXY 194 A13 Q13 |24 BT i M vss26 -2
Aie o Q14 |34 Do1s 1064 vpp12 vssz7 (2L
Al5 bQ15 |38 5T ooz S vsszg [-128
SRV wl,, =  59f o vl = vsebn
- 108 > Q17 I DQ 118 &) 138
5] M_B_BS#1 8 Ba1 DQ18 |21 5 Hiqvonie 15 vssa1 -8 b
5] M_B_BS#2 Dlen = DQ19 |52 5 ] Vee vssa2 [H42
5] M_B_CS#0 14 sox o Q20 |4 5 VDD18 vss33 14
SR e O R 1 oo1e EVN— VT R T
5] M_B_CLKNO 103 ckox Dng 52 DQ23 vssas ol
5] M _B_CLKP1 1wy N 9824 57 DQ25 o [N = vssa7 H25——¢
5] M_B_CLKN1 104 ck1# DQ25 2 Q2 %1224 \c2 < vssasg o8
5] M_B_CKEO 3 > e ez DQ30 5125 ] 161
B = cxeo DQ26 o7 NCTEST (Y vss3o |-161
ol MoK nsd SKEL < ooos Js DQ28 3y o—R15 10K 4 evens O Vesord BTS)
o 11073 | 58 DQ24
5] M_B_RAS# 10d s DQ29 |28 Doas [5.14] DDR3_DRAMRST# REsET# (f) vssaz |68
R152 10k 4 B MBWE# BIMML 5A0 1074 WEF Q) DQ30 =7 B_DO3L vssa3 |H2
| R156 0K 4 DIMMI_SAL 201 | SAO DQ31 §=og DQ36 SMDDR_VREF_DQ0_M1 1 5] vssad oo
Vo [10.14.19] CLK SCIK S0 | SAL 2 DQ32 %7 D037 SMDDR_VREF_DQO_M1O—2oys e yReEBiviv VREF_DQ (¥ VSS4s [—o0
110 14 1'9] CLK SDATA 500 ] SCL o™ DQ33 -1 DO35 +SMDDR_VREF_DIMM 0—=2MDUR VREFR DIVIM 126 VREF,CAD vssds -9
A = SDA Q34 |14 SET} vssa7
BT
5 M B ODT! 116 D: DQ3S5 =70 DQ33 2 D vSS48
| 180 ¢
[5] M_B oo o] °PT0 a) DQ36 =55 D032 “ vss1 vss49 =2
[5] _B_ oDT1 DQ37 D038 VSS2 o VSS50
Q Q38 4o Q CAD Note: All VREF traces should 81vsss O 4 vsssi HE
11 142 DQ39 . X 9 o | 106 ¢
DMO o DQ39 =7 D044 have 10 mil trace width L Vsst VSS52 1
02/23 Remove Oohm to GND 5] Dz ~ bois fpas Az Ve NI £
63 o o Q4L o7 DQ42 19 @) o =
i Sioms o DQ42 545 T vss7 ~
o N St D43 _159145 DOAS S vsss O ~—
170 DMZ O sl EVT DQ4L 26 VSSQO
5] M_B_DQSP[7:0] A v U B DQa7 ETH W VAAEY e g
_B_| : O—\ o Qa6 =22 D046 ] vssi1 VTT2
~ e v
B DQSP DQ49 85 DQ48  —— Y GND 208
B_DQSP oS0 |25 B_DQ54 434 vssis
B_DQSP! st |1 B_DQSS
B_DQSP: DO52 164 DQ52
DOSPE Q52 | oo D053 = DDR3-DIMML_H=8_RVS_MLX =
DQSP D53 o) DQ51
DQSP7 D54 =0 DQ50
DQSNO DQ55 o) DQ61
DOS D% I DQ57
DOS BRI BT DQ62
B_DQS Q%8 I 103 DQ63
B_DQS Dggg 180 B_DQ60
B_DQSNG ooes ez B_DQ56
s o e = s 00
(5] M_B_DQSN[7:0] < et 5D DQe63 |4 b Dot
15V_SUS
T Place these Caps near So-Dimm1.
J—(:138 ‘L01s7 —Lc190 ‘Lcme ‘Lcm7 —Lcms ‘Lcms —Lc170 _L0171 —cho3 ‘Lcws _LC183 J—cmsa
|Z.7u/6.3v_6 F.w/e.av_e F.7U/6.3V_6 F.?U/6.3V_6 F.7U/6.3V_6 F.7Ul6.3v_6 *10U/6.3V_6 Fu/mv_a ?UllOV_A Fu/mv_a ?UllOV_A F.7U/6.3V_6 |Z.7u/25v_a
+3V +0.75V_DDR_VTT SMDDR_VREF_DQO_M1 +SMDDR_VREF_DIMM
icmo lcnz J—0192 —Lc179 ‘Lcwo —Lcmz c177 J—c175 }cml lClQl }cmz 10161
.
220/6.3V_6 | 0.1u/10V_4 FU/6.3V_4 Fu/e.av_4 FU/6.3V_4 Fu/e.av_4 FJU/SBV_G 10U/6.3V_6 0.1u10V_4| 2.2U/6.3V_6 0.1U/10V_4| 2.2U/6.3V_6 PROJECT :ZRL
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http://hobi-elektronika.net

caa ]| otunov 4 xR
woo 20\ o me’ SSM22LLP]__ CRTVDDS +3VPCU

C-test_reserve,stuff 0 ohm oN12
SMD1206P110TFT CRT-CONN
6
110 |~~~ _PBLMISBA470SS1D/0.2A/4Z0hm 6 L9 ~~~_BLMI5BA470SS1D/0.2A/470hm €, CRT R1 1 CRT 11
[8] INT_CRT_RED [_> O+ ——CRLLL g2 ca12 owtova |
18 INT_CRT_GRE > L8 ~~~_BLM15BA470S51D/0.2A/470hm 6 7 ~~~_BLMI5BA470SS1D/0.2A/470hm 6] CRT G1 ? DDCDAT 1 +
18 INT_CRT_8LU [ > I L6 ~~~v_BLMI5BA470SS1D/0.2A/40hm_6 45 ~~~v_BLM5BA470SS1D/0.2A/470hm_6| CRT B1 1 CRTHSYNC ]
_CRT_I 2 L
4 14 CRTVSYNC LID50L#
R78 R7L R67 cio01 ce3 _I_ca: C104 css | ces c60 c80 co8 10 19,01 “
L L L L L L j DOCCLK 1 EL
150/F_4 O 150/F_4 Q 150/F_4 10p/50V_4. mpzsov_fI_ 10p/50V_4 T-zzmsuvg 'ZZpISﬂV_;r'22p/50V_4 Tmmsovg 10p/50V_4 | 10p/50V_4 PT3661-88
D23
1 1 1 “VPORT_6
C-test reserve 1
C427_| |AWIOV. 4 CRTVDDS
+3V/ H I.*
c302 u1s 4 cazn ||i0pm0v 4 CRTVSYNC
CRTVDDS 16 CRT VSYNC2 R332, , 04 CRTVSYNC
0.1u/10V_4_X7R VCC_SYNC SYNC_OUT2 [ —CRT HsyNC2 R326\a0_4 CRTHSYNC | ca18 ||10p50v 4 CRTHSYNC H

YNC_OUT1

— vce_bbe -
= ‘\H—s{c” 222V 6 CRIBYP BYP it vene @ | cass ||aomsova opccik 1
SYNC_IN2 _( )\ 43V »
R i v - m— ] <AV | care |jaopsov s oocoar 1

+3V0-

c428

1

CRTRL 3 INT_CRT DDCCLK_R319
0.1/10V_4_X7R CRT GI__4 | VIDEO_1 DDC_INL = =7 CRT DDCDAT R321
CRTBL 5] x:gég’é poe Nz INT_CRT_DDCDAT (8]
= - DDC_OUTL ? ggggk‘;i ;g;‘ C%‘TVD“ i INT_CRT_DDCCLK (8]
GND DDC_OUT2
CM2009-02QR

LVDS LCD Power

43V

R256 R257 !
22K4 p 22K4 c322 11
€323 c319
ca1s cs I 1U/6.3V_4 5 1 Lgovee

0.1u/10V_4]X7R N our
4.7u/25V_8]  1000p/50V_4 1000p/50v_4 4
[8] INT_LVDS_EDIDDATA N GND c317 c8 c316 c318 c7
[8] INT_LVDS_EDIDCLK VoS BRICHT oS L
o — *1W10V_4 | *22010v_8 | 0.1w10v_a[X7R1u25V_4 | 220/6.3V_8

1 [8] INT_LVDS_VDDEN ONJ/OFF GND
Ny e e — e 1
[8] INT_TXLCLKOUT- R249

I e ———
[8] INT_TXLOUTO- 100K_4

[8] INT_TXLOUTL+
[26] CONTRAST R258 0.4 LVDS BRIGHT
[8] INT_LVDS_BRIGHT R259 0.4

[8] INT_TXLOUT1-
18 Backlight Control

[8] INT_TXLOUT2+
[8] INT_TXLOUT2-

13 +3VPCU

&
¥h PR

— 12
- USBP?
CCD-USB USBP8_R by
9 R8
CCD +3V-current 0.2A .3y fan 3 = R3 0 4 +100K_4
Leovee 6 ¢ [ >LDs91#  [26]
% 5 .
4 [10] USBPB+ — .
VIND RL , A'SHORT0B0S INVCCO 13 {10 USBPE- LID591#,EC intrnal PU|
R2 HORT0805 i ° RF( 13T/20QmA/900hm +3v
d R4 0 4
.
D1 =
ey BAS316
LVDS_CONN
RS

EC_FPBACK# [26]

Q2
DTC144EUA
[8] INT_LVDS_BLON

Quanta Computer Inc.
PROJECT : ZRL

o
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+5V

F1
SMD1206P110TFT
+5V_HDMI

0.22u/6.3V_4
HDMI
|21
HDMI_MB_HP ST I SHELL2
ia +5V
HDMI_DDCDATA_MB 16
HDMI_DDCCLK_MB 15 ggg ([:”C\;A

NC
CE Remote

[8] INT_HDMICLK- > 12 -
T cK Shield GND (22—
[8] INT_HDMICLK+ CcK+
(8] INT_HDMITXON g DO- GND 25—
DO Shield
[8] INT_HDMITXOP DO+
(8] INT_HDMITXIN g D1-
D1 Shield
[8] INT_HDMITX1P 4 D1+
[8] INT_HDMITX2N 3 b2
D2 Shield
[8] INT_HDMITX2P > > b
SHELLL [-20—
NIZ
c

R395 R396 R397 R398 R399 RA400 RA401 RA403
680/F_4 < 680/F_4 < 680/F_4 < 680/F_4 < 680/F_4 < 680/F_4< 680/F_4 < 680/F_4

+3V

Q23
2N7002D

HDMI-detect o
E M | — > HDMI_HPD_EC# [26]

INT_HDMITX2P.

+3V +5V +5V RI79 —F100/F 4
o o M INT_HDMITX2N
D21 D22 INT_HDMITX1P
RB501V-40 RB501V-40 RI74,_ _*100/F 4 T
INT_HDMITX1N

- R184
R163 R164 10K_4
22K 4 ¢ 22K 4

Q13 R404 R405 INT_HDMITXOP -
BSN20 22K 4 22K 4 R169,_ *100/F 4 INT_HDMI_HPD
TNT_HDMITXON INT_HDMIHPD 8]
(8] INT_HDMI_DDCCLK HDMI_DDCCLK _MB R HDMI_DDCCLK_MB R185
DML 10K_4
Cca74 INT_HDMIGLK+ HDMI_HPD_EC# 10

3V RI72, , *100FF 4 T
*0.1u/10V._4 INT_HDMICLK-

. JHDMI_MB_HP
[8] INT_HDMI_DDCDATA [ >————————4 HDMI_DDCDATA MB R HDMI_DDCDATA_MB
Qu4
BSN20 cars
4 c1o3
*0.1U/10V_4 R158 = A
0.1u/10V_4
100K_4

Quanta Computer Inc.
PROJECT : ZRL
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2

3
. I <B®M note>
1’1’ . o |_e e 'l'r‘o ﬁl ﬁ % come from internal switch regulator=>Stuff 52SWRe (Default)
*a r come from internal LDO=>Stuff 52LDO@

76.1mA ; 30mil <Layout notes>

|
i . VDDCT . 128 ~~~~ETUHAA  LX
+3V_S5 +3V_LAN Close to Pin2 Power Sequence: TP33 : DCR0 1500 !
m@ m VDD33 to PERSTn >= 100ms : l |
R137 226 | casg ca40 <Layout note> |
T I | 4omil I 150 _rShor 4 PU in CLK Gen. | Io,1u11av_4 10010V 8 Close to Pinl |
! c127 €130 = C138 ! — CLKREQn [ = [_PCIE_CLKREQ_LAN# [10] [ d- L B
| | 18 5
| 1U/10V_4 o.1u116v,4‘ — Vo033 SMCLK .
L [4,10,19,23,26] PLTRST# Dﬁ—-ﬁg PERSTN SMDATA H2—x
TP9O
[8.19] PCIE_WAKE# Gﬁ—‘L WAKEn ARS8158 TESTMODE 22— casa y 33PI50V 4 XTLO_LAN
C136,40.1U/16" i
I 1 V 4 VDDCT REG 20mil 5| vooet res DL NC 2l { U AN
VDDCT, 6 32Pin QFN 22 PCIE_RXNL C C157 4,10V 4 — R v
AYDDL 20mil e e PCIE_RXPL C C158 ,,.1U/10V 4 roee oMz
! L e | D
C135 l AVDDL_REG TX_P PCIE_RX1+ [10]
. E XTLO LAN 5
Io 1U/16V. j 10 cisr XTLO_LAN Lo AVDDL |24 I AVDDL C450 33P/50V
= } IU”W—AIMU“V—A XILLLAN 9 |y, REFCLK_N 22— CLK_PCIE_LANN [10] c1se =
AVDDH, 20mil l — — 101 AVDDH_REG REFCLK P FA— < CLK_PCIE_LANP [10] Iu.1u116v74 L
R390 2.37KIF 4 _RBIAS =
C142 C134 IS A= 2220  Reias AVDDL l Uto
10U/10V_4 Io.wusu TX0P 12 | 1expo Rx_p |28 <7 o X+ 0] st i&ig — 8
= = IXON 131w RXN[EE———< PCIE_TX1- [10] ID'IUHSV—A ;ﬁ;gg i o g
IXIP 14 | rpypy DVDDL_REG 32 = _DVDDL 20mil A —
TXIN 15 | tryt LeDpo] |31 LAN_ACTLED c1aa l c1s0
16 | eppg R Lo |22 LAN_LINKLED# 1Ur10V_4 I 0.1U/16V_4
288588388 = =
222822228 enp1 [HE—rds
[CRCRURORURURURURT]
AR8158-BLIA-RL EEEREEEEEE! R
U20
TXIN 1
= TX1P T
TXON 3 6
TX0P 5
UCTAMP2512T1CT
<Layout note> e
Close to LAN Chip 1nF reserved for EMI
RN1  49.9/F_4P2R
TXP 4 g 454, 10.1U/16V_4 TXOP__C146,,6.8PF/50V_4
TXON UL &a52|[F1000p/50v_4 TXON__C150) 16.8PF/50V_4
Al 2 DD33 AVDDL_REG 7 i
RN2 49.9/F_4P2R +3V_S5 ATHEROS - +1.1V regulator output (For all the analog 1.1V supply pins)
TX1P 455, 10.1U/16V_4 TX1P__ C153,,6.8PF/50V 4 24/27  [avDDL AVDDH_REG | 10
AT o +1.1V analog power. _ +2.7V regulator output

4 A~}
TXIN AN BT 53

AR8158  DVDDL REG L 30 _ +].1V regulator output (For all the digital 1.1V supply pins)
= VDDCT_REG L5 +1.8V regulator output (For VDDCT when LDO mode)
+1.7V analog power——6&——VbDCT o1 +1.7V Switching regulator (For VDDCT when switching mode)

TRANSFORMER RJ45 Connector

Active LED Pin:

Non-overclocking=>active high
a X-TXIN cni3

L1 To- T LAN ACTLED _, R121 5.1 8

TXIN g
TX1P b 10 X-TX1P
VDDCT ~~~~0_6 _AVDD CEN & 2* Té_*r 11 TERMO_RI49, 75/Fo8 TERM9 _ C442| | 220P/3KV_1808 LAN_ACTLED R120 A A doms 10 ;Etth’g C123 +0.1U/50V_8
CXBEG601000: 0.5A/6000hm_6 5 1 -
2 R136, 1 8
TXON 2
Tx0P 7]

B

TERM1 R146, 78/F|8
15 X-TXON

Cci128

R154 . 220K VO5_0603 =
GND2 -
i;ig: 1o, ey RIMR7220K_05_0603 |
XDON__ 2 1o

*1U/6.3V_4 TXOP RD- RX- [T X-TXOP. 3100SBLRP XTX1P. 3 =
RD+ RX+ TERMO 1+
2+ s
= Py LINK LED Pin:
NS0014 LF_Bothhand main CY640P31Z08 - XTXIN - SWR mode=>active low

=>active high

10/100 type 2'nd CY003100Z06 % 3+ LDO mod
3

LAN_LINKLED# R15; *5.1K/J)_8
€178, 70.1U/50V 8
LAN_LINKLED# R157 5100 6
R153 ™ "SHORT0805 1 gREE"LN

REEN_P =
RI45

+3V_S5 O

1nF reserved for EMI

AVDD_CENy C154 —40.10/16V_4
T3 cise 1 Fiooopov 2

—=>— !
| |
e nlcoxng
,,,,,,,,,,, Quanta Computer Inc.
PROJECT : ZRL
Document Number ev
LAN AR8158L r "




MINI-CARD WLAN h’r’rp://hobi—elek’rr‘onika.ne’(w

+3.3V: 1000mA
+3.3Vaux:330mA RAO; 08 +WL_VDD
+1.5V:500mA

ca71
*0.1u/10V_4

c246 c258
0.1U/10V_4 | *0.1w10V_4

Debug

I—— F—s—o0

-L ca70
Imu/s.avj

[ ——
il

R417, 0.4 CL_DATA1 WLAN —_
i i the peme s Nes —ecaswa — - H=E7.0mm A
- - LTS AAA-PCI-046-K01

R415
[10] CL_RST1# R413 04 CL RSTL: WLAN At giiixig ghalg [1r even
hol & patar RA14 %04 _CL DATALWLAN 4 < R 1sv
- R416 %0 4 CL CLKI WLAN 45| Reserve! 1.5v :
[10]  CL_CLKL Reserved LED_WPAN# (48— e
‘\‘ Reserved LED_WLAN# [F44—x 3
+WL_VDD Reserved LED_WWAN# (42—
Reserved GND I
Reserved USB_D+ USBP10+ [10]
il GND USB_D- USBP10- [10]
[10]  PCIE_TX6+ ; 3 PETPO G -2 [i
[10]  PCIE_TX6- ZI;Z\EO SI\SAaEDéI: a0 CLK_SDATA [10,14,15] ca65 ca76
‘H_C% eNp ey 15V CLK_SCLK [10,14,15] 1000p/50V_4 | 0.1u/10V_4 | 10u/6.3V_8
10] PuE,Rxeé 5 PERpO GND [i L]
[10]  PCIE_RX6- PERNO +3.3Vaux PrTRsTFO WL-VDD
\H—ZL GND PERST# [F22—— o> —
%191 Giv_ca W_DISABLE# |24 < RF_EN# [26]
%17 Uim_cs GND 45—“\
\H—li GND uiM_vpp & ZEQMFE# R ;é LFRAME# [9,26]
[10] CLK_PCIE_WLANP 13 REFCLK+ UIM_RST H4 AT R &5 LAD3  [9.26]
[10] CLK_PCIE_WLANN ; L REFCLK- UIM_CLK [-H ADTR 22 LAD2  [9.26]
\\}—L GND UIM_DATA -0 SR 0 LADL  [9.26] Debug
[10] CLKREQ_WLAN# < CLKREQ# UIM_PWR & LADO  [9.26]
%—5 Reserved +15V 5
SOIE WAKES R —3 Reserved GND i
+WL VDD WAKE# +3.3V WL_VDD

Q22 modify 10/19
*DTC144EUA
[8,18] PCIE_WAKE# < 1 PCIE_WAKE# R

\H—SL GND
\H—SL GND
=

EE RETURN-PATH CAPACITORS

+5V
+1.05V_VTT
o

0.1u/25V_4_X5R

INIS

Au/10V_4
|_2200p/50V_ &

C264. * 10/
*1U/
/1
/1
Tu/1
470p

N

V.
v
u/10V.
V
v

O
]
SRR
Q
)

2
2
R

2200p/50v 4|
2200p/50V 4|
+5V_S5 m
Q

PIX7R_4
2200p/50V_4

+VCC_GFX N €259 *.1u/10V_4

€229

B

c10
C335 2200p/50V_4
IZZUpISOVJI

+VCC_CORE

I

C: * 1010V 4

F

Quanta Computer Inc.
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MAIN SATA HDD

CN15

GND23

23

GND1
RXP
RXN

GND2
TXN
TXP

GND3

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

SATA TXPO C C251

Zh’r‘rp://hobi—elek’rr'onika.ne’;

SATA TXNO C C248

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

NppihpppR

|
]
1
SATA RXNO C__ C238 | [.OLu25V 4
SATA RXPO C____C237 | [.0lui25V 4 BSATA—RXNO ]
11

SATA_RXPO [9]

+2V_HDD R39 *SHORT0805

+5V

—e—4¢

LELERERERREERE

[ 22

GND24

24

MAIN_SATA

ODD (SATA)

CN11

GND14

14

GN

GN

GN

M
GN
GN

A+
A-

B-
B+

D

SATA TXP1 C

C461 ]_ C462 459 ]_ C458 C460

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

457

o

.|||_

SATA TXN1 C

D

C85 0.01U/25V 4 SATA_TXP1 [9]
C79 0.01U/25V 4 SATA_TXN1 [9]
1T B

SATA RXN1 C C65

Npprwppb

D

| |.01u/25V_4
SATA RXPL C 56 | [[01u/26V 4 BSATA—RX'\“ 9]
11

SATA_RXP1 [9]

SATA DP __R55 ,  *K 4 |
1L

+5V_0ODD R308,

+5V

*SHORTO0805

T

p F&

D

D

GND15

SATA_ODD_H=7.7

+C373

]_ c28 ]_ c27 ]_ c26 ]_ c29 c25
T .01u/25V_4 T 01u/25V_4 T *.1u/16V_4T *1u/16V_4 | 10u/6.3V_6

—)

.|||_

*100u/6.3V_3528

Quanta Computer Inc.
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1
. .
t1p: obi-elektroni net
p: a.
DIGITAL ANALOG
[ +5V 120 ~ 18
HP e 2 Ty S — A
T | reverse R44l 23
I 22 PR < F—Rzz@v\/\""'—J¢>ADoGND 3N out
| C_ YT
7777777777 . R22 04 MICL-VREFO-L MICLVREFO-L [22] GND
MICLVREFOR 101 vreroR (22] i shon  ser RAZQ_ *29.4KF 4
ADOGND| "G923-§30TIUF
,,,,, R419 +| casa ca8s.
[ Ro2g, 504 1 MICI-VREFO-L HOKIF 4 = ey
,,,,, T - *100/10V_3214 *0.1u/10V_4
10063V 6 cas2 483
295 DOGND 1 sl R244 204
Place_next. 127 o~
2206.3V_6 0.1u10V_4" F10u/10V_3316
ADOGND
777777777 C296 +5VA ADOGND
+5vA ol I = . C730, C787 close U37 pin3 and L65
! el N—_— | Place next to pin 25 =
‘ | 2206.3V_6 I |
| 202 caso | ! c286 ca87 !
10u/6.3V_6 0.1u/10V_4 4 4 4 [ A |
| \ = e |
| ‘ ' EEEE TR ‘ 0.1u10v_4 | 10063V_6
£ E 362 [ERRE—
| ADOGND _ _ _ _ _ _ S ANALOG ~ ADOSND ©°g 3355 ¢3e¢8ss | !
Sd dege 38 = !
-——s-=f£S---= | . - Veio— — — —
avssz | = E L ie Linerr 24— @4 ADOGND
| gg= | Mute(ADO)
AVDD2 | (LNELL [P0 T3 v +5VA
+5v 219 ‘ | PVDDL IMIC1-R : MICLR —micir 22 | MIC
|
L SPK+ 40 | 1 MIC1L, !
281 283 | 282 279 SPK-L+ ‘MICI—L T—_ Q"ﬂmj7 2y R220 R221
L_SPK- 4 20
0u/6.3V_6 P.1u/10v_4 ! 0u/6.3V. [ SPK-L- Mopo-out *10K_4 Q 10K 4
! ! pvsst (Vista Premium Version) | iprer Rl WIF 4 DOGND - BAS3L6 12 EAPDH
| | i uss2 Kense.8 cor4yy 110V 6 R21 K4
T T T T = - |
R_SPK a1 | sone Iczr 17 mica NTR | cazy 1wiove R21: K 4 IC2_INTLL BAS316 ’ D9 AMP_MUTE#
R_SPK+ 45 6 MIC2INT L
SPK-R+ | Mic2-L = c480 = cas1 BAS316 D8 ACZ RST#
v 41 45 | pypp2 UNE2-R |5 *1000P/S0V_4 |  *1000P/SOV_4
= DOGND
EAPDH a g x |
470 478 SPOIFO2EAPTS 3 ez Hé—x
g 9 5 it SENSE RX( 20KF 4 MIC1 JD
Bu6.3v_5 pawiov_a »—48- sppIFO - 3. z N S % <_JMIC1ID [22)
. g3 3 < 5 o < Eow
\”—41 PeND B 3 S L E 3323l ANALOG R209, 39.2KIF 4 <
> @& a g gkt >a > 5% wo ~ HPOUT_JD  [22]
= 3668 83535683 66¢e¢a Internal MIC
Place next to pin 46 Spilt by DGND ] T 44 T I d4 ALCZTIX-VB3-GR
9 9 \ PCBEEP dont coupling any signals if possible
DIGITAL 8/17 separate PCBEEP to Digital from Realtek suggestion
,,,,,,,,,,, _ = T T T T aevimsT T T T T T T T
1y | | R243 C273 U4
| BEEP 2 C256_, 1u/1Qv 6 BEEP 1 |_R19G,  A7KIF 4 D7 |4 BAS316 MIC2 INTLL MIC2.VREFO
| T 4 <JsPKR (9]
| | | c250 rios | l_ cait 22K 4
c257 Cc247 H 47K 4| D6 BAS316 =
! 0.10/10V_4 Tou63v.6 | | 100p/50V_4 - PCBEEP  [26] 22p_4 ADOGND
! u |
| s
| | | | cap place close to MIC-connector
T T T Placemext topini | | | (||| ~~ "~~~ "~~~ "~~~ =-=°7°7
R200 A A 0.6 oV ADOGND
> 4 C253,1 *100p/50V 4 ||,
q Hl’—bﬂ\ c254 c252
4 3
< ACZ_RST# [9] 0.1W/10V_4 | 100/6.3V_6
5 L < laczswc g
0
R41; 24 ACZ_SDINO [9] L Int s K
B nternali eaker
<eczsoour Place next o pin 9 P
DI
- ACZ_BITCLK [9
0V_: Power down Class D SPK amplifer s I < Jacz ol
3.3V : Power up Class D SPK amplifer H}—bﬁ“ ona
L SPK+ _ R10G, *SHORT0603 L SPk+ 1
YSHORT0603 L SPK- 1 1
R SPK_1 I
T RSPKY 1 36
L., L s
c113  S=cii4 c112 ci11 SPEAKER-CONN
*0.22u/25V_6| ¥0.22u125V_6 | *0.220/25V_6| *0.220/25V_6
+5V_S5
uto
(26] AMP_MUTE]
EAPD# < ' HP_MUTE# [22] ADOGND
Phersmors T = ried at one point only wnder Quanta Computer Inc.
- *4.70/10V_6 the codec or near the codec .
l N PROJECT : ZRL
Document Number e
REALTEK ALC271X n
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MIC

[21] MICI-VREFO-L «}— R238\ AJIKIF 4
[21] MIC1-VREFO-R R237, ATKIF 4

Normal OPEN Jack

CN20 BLACK

hTTp://hobi—élekTronika.ne‘r

21 MIC1L <} C300 ||4.7u/6.3V 6 _MICL L2 R230, 1K/F 4 MICL L3 L17 ~~~ 0.5A/1200hm 4 MIC1 L4 2
21 MICLR <} €299 | 4.7u/6.3V 6 MIC1 R2 R229, 1K/F 4 MICL R3 L16 ~~~ 0.8A/1200hm 4 Mic1 R qg
1] MICLID <} 4¢
T wmic
— C303 — C304
470p/50V_4 | 470p/50V_4
% i
MIC1 JD ADOGND =
ADOGND
D10
*VPORT_6
ADOGND
C-test change by vendor suggest
BLACK
14CN21 i
HP-L2 |R240 47 4 HP-L3 L19 ~~~_0.5A/1200hm 4 HP-L4 2
HP-R2__|R239 47 4 , HP-R3 118 ~~~ 0.5A/1200hm 4 HP-R4 * ’;8
R231 R232 C305 C306 [21] HPOUT_JDC'_AO_J s
*1K_4 } *1K_4 T 2200p/50V_-F 2200p/50V_4 ] HP
N =
ADOGND
ADOGND
C-test , remove Q25,Q24, stuff R236,R235 fix POPO sound
HPOUT JD TS T T T T T T T T T T |
| U HP_MUTE4 !
! l
D11 | |
|
*VPORT_6 | :
i 3 [T=T) 1 Lal=
| QZ\-’\_/ :
ADOGND | *FDV30IN |
|
| R236 0.6 :
|
! l
: HP_MUTE# |
|
|
! l
Ry | HPR > 3 [r=7) 1 HP-R2 !
! ot/ ‘ Quanta Computer Inc.
| *FDV30IN |
! 3
| R 06 : PROJECT : ZRL
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4in 1 CARD READER IC (SD,MMC xD,MS) http://hobi-elektronika.net

C743 close PIN46, 47
+1.8V_vDD O CTRLO, CRTL 1 trace length shorter ,
L3O C708 close PIN4S, 47 T2 PIN43=Power saving mode enable. and surround with GND.
267 J_ 266 '1l'" for enable [Default] 4
- T '0' for disable
o1wiev_4 | oawievia |m| | [o|x
%l D;Dﬂo
ulZPIPREl =
1 Slolglalalele| T
= X|T|Z|n|n|a|a
C1_IoP i C288 | |27P/50V_4 X
Q I
u9 K _I_
+3V C276 c270
Soo-HoodMgdenrs
$200257F<3<3 .1u/16V_4 [4.7u/10V_6
R0>37ZrEx<<Y C298
R208 5 g fPeoens ||
*100K_4 ] o 36 =
- »— Lep ©1_VDDHM . .
R207 04 | [0 Extasunz [>—R20 (22 EXTASMHZ R © 2 1 pvqugin DATAG (35— p PIN45=Clock input selection
|34 CIRLO :
[410,18,19,26] PLTRST# 569 FOATIIOV RIT 30 A RSTN CTRLO '1' for 48MHz input [Default,Internal PU]
6269, "0.47u/10V §, IPRERAAIRL 4 peyy DATAS 33— :
+3vo—_R217 06 +3V_VDD 5 | $5hep RS [Faa_—cTRL2 10" for 12MHz input
[10]  USBP12+ 51 pp DATA4 i)
AU6435-GDL 30 DATA3
[10]  UsBP12- F D™ DATA3 [0 DATA2 n 04, R206  XTALSEL
cors co8a 5 IF—= vsasp DATA2 a0 Wi g It
e o oeen X0 cEr —g 15
4.7U/10V_6| *5p/50V_4 | *5p/50V_4 111X XDCEN EEPDATA T6
- vop EEPDATA EEPCLK ”
+1.8V_VDD O \GE] z - EEPCLK T8
= = 9a3d =0 LzO 3
302 >982 Ef0az02
4.7U/10V_6 4150800 zaFaa
00x<S55050%a0

pinl3 output 20mils
VCC_XDO—

*0_4 R241, I SD write protect
L XD CD# o o 1:decided by SDWP[Default]

oo ey VDDO:disable SD write protect
g t——————————0+1.8V_)
C272, IOAlu/16V 4 I ——0Ot3V

1
14
15
1
18
i3
21
2
24

3 ZZBV 6,
1V = C307 |
) SR VA .1u/16V_4
2IN 1 CARD READER CONN (SD/MMC)
2
VCC_XD
19
C242 C245 CLK Shorter than 1200 mil is good.
47U/10V_6| 0.1u/16V_4
SD _CLK
- C244
l*lOpISOV_A m
SD WP =
DATAL | R20: 33 4 [SD DATL
DATAO |_R204, 33 4_|SD _DATO
CTRLO | R197, 33 4 [SD CLK
SD_CD#
CTRL2 | R194 33 4 [SD CMD 3
DATA3 | R195\ Y33 4 |SD DAT3
DATA2 | _R196\"\"A33 4_|SD DAT2
Close to connector
1
PROJECT : ZQ5
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USB

hﬂm//hobi—élekTronika.ne‘r

+5V_S5
A03413
Q15
C263 2A m R234, 04
U/6.3V_4 uz +3V._S50 1 E a BT POWER 20
USEPWR1 = USBP4+ R
= INL  OUT3 \J 297 useilr R (201 USBPa+ s 4 S UsBPa R
IN2 gg% N c275 R214 + C290 H000p/50V_4 USBP4- R 10] USBR4- 2 1
(26l  UsBON# e ca77 cl61 0.33U/10V_6 ¢ 47K 4 22063V 6 —— @B L "RFCMF1632100M3T/200mA/900hm
— v 30u/6.3V_6X5.7 | 1000p/50V_4 T R24: 04
oc# L -4 T e —C310
G547F2P810 = T owneva =
= [26] BT_POWERON# R210,\ ATK 4 =
[10] use_ocor <
1, 8
USBPI1- R > ; g
USBP1+ R 3 6 *
rHHE BT
*AO3413
] USB_MB Q12
RV2 RV1 m R18 *0 4
= = 13V S50 1 |‘|‘]‘|A 3, BT POWER 2 12
EGA-0402 ] EGA-0402 - USBP5+ R
\J 236 usetbr R Hg% LL’JSSBBF;,SS*_ - g 4 [ g USBPS-R
R2LL 0 4 c249 R201 + C239 1000p/50V_4 USBP5- R
s = 0.33U10V_6 3 %7K 4 T 2.20/6.3V_6 P Rl*gFgFCMFl?ng.O 3T/200mA/900hm
2 1 lusepi- R T T
[10] USBP1- 22 1 e R —C216
[10] USBP1+ 3 4
BT _POWERON# R189 . *4.7K 4 = *01u/16V_4
MCM2012B300GBE/4DOMA/900hm =
R215, 0 4
+5v6 S5 RISZ\ \ n_*0_4
L14
+3V_S5 2 1 USBP3+ R
POWER ol Uses. o R USEP3: R
USB/B CONN MCM2012B900GBE/4POmA/90chm
R193 0 4
16 L RIB AL
15
(26] PWRLEDE [ > R246 33 4 LED2 RX Bule 1
13
— 12
Blue [10] use_oci s#<_ F—---—1 11 R190 04
éo 113
USBP3- R 2 1 USBP9+ R
8 [10]  USBP9+ 2 1 a
UsBPIr R 7 [10]  USBP9- 23 4 USEP9- R
+3ypCy g MCM2012B900GBE/4DOMA/90chm
Batter USBP9- R R19: 0 4
Y BlueLED " USBPO+ R 4 AN
[26] BATLEDO# [ >—R245 68 4 1 W\ 2 USBON# Y —
NI7
[26] BATLEDL# [ > R247 150 4 o4 o7 2
Amber - =
Quanta Computer Inc.
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K/B
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+5V
CN1 7 a X +3VPCU
Y0 1 5 [ e X2 Q +TPVDD
e S o —c
26] MY2 Y 3 1 Lo X5 RPI _ 10K_10PBR cia
e M3 Y. 7 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
o Mve Y6 7 3 [ Y17 X6 7 4 _MX0 R10 $ R9 = cN2
o~ VA Y7 8 1 2 Y16 X7 g 5 10K 49 10K_4 1
e M8 M 9 CP5 ' "100p/50Vx4 2
Y 10, 7 ] Y3 L3 *SHORTO0603 TPDATA R 3
26 MY9 [26] TPDATA
o Mv10 Y10 1 5 & Y2 6] =t 2 *SHORT0603 , TPCLK R 4
26 MYL1 Y 12 3 [ 4 YL |
26 MY12 Y. 13 1 L2 _ Y0
e MY13 Y 14 CPI ' "+100p/50Vx4 1 RIGHT# 7
26] MY14 Y 15 z 8 Y7 c13 c12 — ]
26 MY15 Y15 16 5 [ & Y6 01u25V_4 | *0lu2sv_4 o
Y16 17 3 | 4 Y5 13
26 MY16 Vs Ve e
26 MY17 18 1 L2 _ *—1 14
" wor X 19 CPZ ' "100p/50Vx4 = LEFT# ™~ 75 |
26] MX6 X 20 v 8 Yil L
o Mixe X5 21 5 & Y10 Aces B8501-120N_|
26 MX4 X4 22 3 | 4 Y =
26 MX3 X 23 1 L2 _ Y
e Nixa X 24 CP3 ' 100p/50Vx4
26] MX1 X 25 z 8 Y15
26 MX0 X0 26 5 I 6 \Y{
L | 3 4
KB = 1 2 Y12 sw2 swi1
CP4 ' 100p/50Vx4 RIGHT#, 3 2 LEFT# 3 2
C3 ,,*100p/50V 4 MX1 — 7 — 7
I—ca ] Fioopsov 4 wxo
SWITCH_1.5 SWITCH_1.5
+3V
HOLE? HOLE10 HOLE15 HOLE12 HOLE18 HOLE16 HOLE17 HOLE11 HOLE4 HOLE3
*hg- c315d118p2 *hg-c315d118p2 *hg-c315d118p2 *hg- c315d118p2 *hg- c315d118p2 *hg- c315d118p2 *hg- 0315d118p2 *hg- c315d118p2 *hg- c315d118p2 *hg- c315d118p2
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 :
[10,11] SMLIALERT# >————— Fon GNp & ca86 390
26] CPUFAN# DAC >4 ysET SEB = FAN_CONN = = = = =
126 A 2206 | 01U4 =
G995P1U
— * - - -
FANPWR = 1.6*VSET HOLE20 HOLE22 HOLE23 HOLEG
*H-C236D146P2 *H-C236D146P2 *h-tc236bc146d146pt *h-tc315bc165d165pt *h tc315b0165d165pt *h tc315b0165d165pt
Quanta Computer Inc.
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3
. .
L21 ~~~_ PBY160808T-250Y-N/3A/250hm_6 +A3VPCU h 1'1- . / h 0 b I e l e k'l' r\o n l ka ne'l' SM B US PU(K BC) +3VPCU
o /43 -
I_ c333 c334 M
0.1u/10V_4 | 4.7U/6.3v_§
+3VPCU E775AGND
R268 6 D17 c324 cazs
+3VPCU EG . . . .
BAS316 47U/6.3V_§ 0.1u/10V_4
c340 c3z8 ca31 c342 c341 c330 MBCLK2 R277 10K 4
= ddddq § = = MBDATAZ R276 10K 4
47U/63V_§ 0.1wIOV_4| *1uw16V_4 | 01W1OV_4| *1wi6V_4| O1wiOV.4  UL2
HamSw O a
= = = = = 888388 ¢ 5 E775AGND , C336 4.7U125V_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—L 2t ——@  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 SR PEIES 1 LAD3 =
[10] CLK_PCI_EC LCLK | ———— PWRSM SW
. GPI094/DA) HALIRSM ST @ TPes <] H_PROCHOT# [4,29]
cazr [l CLKRUN# 81 GPIO11/CIKRUN D/A GPI95/DAL [ s > CPUFAN#_DAC [25)
Gpige/DA2 [HOMEIELEL @ TRe7
*10p/50V_4 [11] EC_A20GATE <} 1211 Gpio8s/GA20 R
= [11] Ec_Rcing <} L 'KBRST/GPIO86 4 EROCHQT EC 3G EN R280 10K 4 {i
GPIOOL/TB2 < ACIN  [27]
Y] [— MUTE_CODEC
[11] EC_EXT_SCH < ECSCIIGPIOS4 LPC GPioo2 [ MUIECOEC @ P72 \nowons 70020 Ll
6 __
[16] EC_FPBACK# < GPI024/TDRQ opio0d s VGACLK
[21] AMP_MUTE# < 124 GpI010/LPCPD GPIO06/IOX_DOUT/RTS1 ;4 < LID591# [16] \égéBAL"LE# o
GPIOOT
(41018,19.23) PLTRST# [> TREST Gpiote (-4 DACKUP LEDY g TRE2 L VGA THERMS R263
GPIO30
1o REENE < 1231 GpI067/PWUREQ GPIO36/CTSL PWRSAVE LED? PS3
125 GPIO41 LHWPG {——> VRON [29]
[9]  SERIRQ SERIRQ GPI042/SCL3BITCK D5 POWER TP56
N - GPIO43/SDA3B/TMS 20 TP57
[11] EC_EXT_SMi# < GPIOE5/SMI GPIO44/TDI < susB# [8]
——1 GPIO GPod7IsCLA 4
—_— GPIOS0/PSCLK3/TDO DiC#  [27)
25) MX0 22 KBSINO Gpiosy 26— ON % S5_ON [28,33]
25] MX1 KBSINL GPIO52/PSDAT3/RDY HOMI_HPD_EC# [17]
25] MX2 561 KBSIN2 GPIOS3/SDA4 |28 SPI FLASH(K BC)
25] MX3 52 KesINg GPIO70 RO ECR =7 susc# [g] c
[ 74 PWROK
5w oo e e miRocEe 1
25] MX6 501 KBSING GPIOT5/SPI_SCK [H2—5 = shorl 4 MAINON  [30,31,33]
25] MX7 Bl KBSINT GPO76/SHBM S0 £57 P73 +3VPCU
Gpio77 FH4—P2EE @ TPTA
25] MYO 231 KBSOUTOGENK GPios1 (L DNBSWON# [8]
25] MYL 221 KBSOUTLTCK GPOB2/IOX_LDSHTEST [+d————————@ P66 N
25] MY2 KBSOUT2/TMS GPOB4/IOX_SCLK/XORTR A THERVF USBON# [24]
25] MY3 501 KBsOUT3/TDI Gpiogy (HOL A TERNE @ TPes cas
25] MY4 49| KBSOUT4/JEND _— i ES
25) MYS5 KBSOUT5/TDO — T
25] MY6 41 KBSOUT6/RDY R e — L 0.du1ov_4
25] MY7 KBSOUT? GPIO20/TA2/I0X_DIN_DIO SUSON [31] -
25] Y8 421 kesouTs GPioL4TTBL |8 & FANSIG [25] +3VPCU0—R%W ks SPLCSORWR 11 vss[4
25] MY9 KBSOUT9/SDP_VIS WZ5X10BVSNIG
25] MY10 401 KBSOUTI0/P8_CLK TIMER GPio1s/A Pwm |2 CONTRAST [16] casa 25X10BVSNIG L ]
25] MY11 KBSOUT11/P80_DAT GPIO21/8_PWM [~ PCBEEP [21] *56p/4
25] MY12 KBSOUT12/GPIO64 GPIOL3/C_PWM = PWRLED# [24] At 11/24 add
gg% mﬁ 26 Egggﬂ%g?lg?i gi\gié//g'm -2 BATLEDO# [24] = Winbond W25X16AVSSIG ~ AKE38ZPONOL
25] MY15 3 KBSOUT15/GPIO61/XOR_OUT GPIO40/F_PWM/RIL % TP54 ia:\‘c EANQZ:LE?OOHIP QKKSQZZZC&QD%Q
25] MY16 GPIOBO/KBSOUT16 GPIOG6/G_PWM [HEL——22208 @ TPTL
25) MY17 GPIOS7/KBSOUT17 GPIO33/H_PWM/SOUTL 58 > BATLEDL# [24]
[27]  MBCLK GPIOL7/SCLL 1
[27]  MBDATA GPIO22/SDAL
[10]  MBCLK2 GPIOT3/SCL2 smB GPIOBTICIRRXM/SIN_CR a3 —rrmrrs—or——@  TP63
[10]  MBDATA2 GPIO74/SDA2 R GPIO34/SIN1/CIRRXL j-g——. TPS5.
P61 GPIO23/SCL3 GPIO46/CIRRXMTRST
FrRIST | L PROCHOT EC
TPe0 @—YCADATA 1201 Gpio31/spas | | GPOB3/SOUT_CRITRIST PROCHOT EC
I 86 SPLSDLUR s
1251 TPCLK GPIO37/PSCLK1 | F_SDI/F_SDIO1 SPI_SDO_uR R R269 224 SPISDO R HWPG(KBC)
[25] TPDATA GPIO35/PSDATL F_SDO/F_SDIOO SPCSOF IR +3v
B MEWRY GPIO26/PSCLK2 PS/2 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 VT ,  VCCpOR [EavECrORE B2 47K/f £ or3veey 1o
@11 EC PECI R25 43 4 EC PECR R Ve §§é‘§§é 2 I3 VREF |-104 VREE uR R26! sshort 4 +ASVRCU
5566566 2 8 (28] SYS_HwPG
PCETOIL c347 c332
jﬁﬁiﬁ% “Sopia T *sepia [32] HWPG_VCCSA
of
E 4 1 [33] HWPG_1.8V
: = =
&|
P! 122 PBY160808T-250Y-N/3A/2§0hm_65)| [3032] HWPG_VTT m
caze [31] HWPG_15V
1u/6.3V_4
E775AGND
. Power sequence
POWER-ON Switch(KBC) PWR/B aveeu q -
+3VPCU
NBSWON# 1 I
1:::2 +3V_S5 4 S5 ON ”“TPSZ A
sw3 R51 Tha: DNBSWONZ g 5 iCH_RSVRSTE @ The +15V_SUS S5 ON R254, , 10K 4
*DIP:TME-5338-Q-TIR 10K 4 Thao SUSON 8 SUSCH s
= +VCC_CORE Th3s SUSB# 10 +15V_SUS v TPag
NBSWON# 1 CN3 Tpas +3V. 12 11 MAINON ® TP
T =T
NBSWON# 1 swvee core® e [ veon
TP37 Ha o2t @ TP47
b 25 PWROK_EC 17 HWPG H
* The : PLTRST? 35 19 SYS PWROK P48 <] SYS_PWROK [48) uanta Computer Inc
c30 ca1 22 21 |y - ! Q .
0.1U/10V/X5R_4] *1000P/16V/X7R_4 PWR CONN 24 R4S
= . . = = %261 |25 PROJECT : ZRL
: - TP H_PWRGOOD P 9 sus sTAT# < sus_STAT# [8] Document Number
- 1A
+CONBTDEBUG | o WPCE791 & FLASH
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1
- 108
PD5 hTTp //hObI elekTPOQJ ka netm 0612 PQ26
PL4 SBR1045SP5-13 VIN AOL1413
HIOB05R800R-00_8
: v e S"ﬂq' vaz e B ) W R 2 ! e B W Y
2 == -
PC59 PC68 PR111 ] PR7 PC67 PC66 PR107
POWER_JACK PL3 0.1u/50V_6 0.1u/50v_6 $ 220K_4 04 0.1u/50V_6 2200p/50V_6 33KIF_4
HIOB05R800R-00_8 PD4 PR8
) SMAJ20A 04 CSIN 1 |
o
PC64 = = CSIP 1
0.1u/50V_6 2200p/50V_6 1 6
PD2 _%/ = PR110
W sw1010cPT PR109 5 10K_4
220K_4 < Joic# [26]
PR119
04
= IMDBAT108
' 2
1
PQ31
DMN6O1K-7
VIN b
PC7 -
PR10 1u/16V_6
10/F_4 I
PC12
1u/16V_6
i o PC65
o = 10u/25V_1206 c
+3VPCUG X PD1 PC69
Y = Y RB500V-40 — 2200p/50V_6
222229 @ 9 ] |
PC23 CICIOIC 4 S PRI11 4 :’_‘L
avpcy 0.1U/50V_6 7_ 0.1u/50V_8 1
- . | 1 PQ29 PR106
1 I VbDSMB BOOT 1d AON7410 0.01_0612
PL5
MBDATA 9 24 ISLBB731 UGATE GSUH 7X7X3
PR37 SbA UGATE 1 2 . . JBAT-Y
100K_4
MBCLK 10 { gop PHASE |23 1SLB8731 PHASE o
M
126 ACIN <} 13 1 pcok LGATE |20 1SLB8T31 LGATE J'_ 54R710§,
PR19 _,__-L PC8 :
29.9/F_6 = To.1u/5ov_5 PGND [i PQ27
DCIN 2 | bem AON741 csop 1 = = =
PR26 PC62 PC60 PC61
PR22 10/F_4 BAT-V. 2200p/50V_6  10u/25V_1206  10u/25V_1206
82.5K/F_4 PU2 csop |1acsop CSOP 1 'eao;z/sov 6
PC2 88731ACSET 2| acin 1SL88731C P
o 1u/50V_6 PC17 =
0.1U/50V_6
3
VREF
P PR24 17 CSON BAT-V
100p/50V 6| 22KIF_4 CSON 8
HIOSOSREODR 00_8 \comp ;5'2:94
116 A A~ 4
MBAT+ BAT v Ne
C114F3-108A1-L_Batt_Conn = c PR32
N *SHORTO402
HIOSOSREODR-DO_S 15 BAT-V
PR1 VBF
100_4 veomP GND 22 PR6
TEVP MBAT (> TEMP_MBAT [26] o = ° 2 1004
=z Q z [0
PR2 PR3
100K_4 221KIF_4 * * B -
L~ A~~—0+3VPCU
PC4 PC3
E7p/50v 47pIS0V_6 g PC21
001US0V_6 ISL88731 thermal pad
= tie to Pinl2
ICMNT ICMNT  [26]
*SHORT_4 PR4 o e hem T
100_4 PC18 ‘Pc20
*1u116V 6 0.01u/50V_6 *0.01u/50V_6
MBCLK  [26]
—MBDATA  [26] A
P
| Quanta Computer Inc.
TEMP MBAT _ 3 | .
PROJECT : ZRL
ize Document Number ev
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MAIND 6,31.33] —SYS SHDN# _____~, qvs sHDN# [433]
Ven=7.23V
[26] SYS HWPG < F——7 ooy VIN VIN VL 8223REF +3VPCU
o o
. [ 0
VIN © s > : ‘ . [—oViN
‘7 J PR78 ol o, |
PRE2 108 2 3
665K/F_4 b @ L
; - T S S PR186 (
*0_4
PC137 PC46 PCa7 PC50 g z - ‘ :|:Pc42 :|:Pc41
100u/25V_6X5.8 4.7025V_8 2200p/50V_6 PRO2 0.1u/25V_4 ol 3 3 2200p/50V_6 | 4.7u25V_8
0.4 o S 8
[ - ‘ 1 8 & & PR185 | PR81 o = =
= = = PRI3 PRB4 ko_a 04
100K/F_4 330KIF_4
+5VPCU o N N N q o o '_ PQLL +3VPCU L
| } AON7410 3.3 Volt +/- 5%
+sypCy 5 Volt +/- 5% z 3 38 i e TDC : 3.86A
- — 4 & 3 1 s 3VPCU
— TDC : 4.125A Pol6 {_I__‘:I_ SYS SHONE 13 f gy g g SKipSEL pld—3Y.SKIP | T PEAK : 5.15A 8
PEAK : 5.5A AON7410 | 1 SV PC 23 1pG000 ToNsEL [-4—*3YV.TON OCP : 6.2A ]
. |- - - ) s .
T J \?V%Th '6i67€mi| PL13 I PC56 | PRO4 +5v5\leB e : ueATE2 [ i: ZH . o1 EI?OSV,G oLz Width : 160mil ‘ ‘
: + +
2.20H_7X7X3 0.1u/507_6 || TF 6 - BoOT1 : PU4 I BoOT2 [ TF 6 | 2.20H_7X7X3 b
+5VPCU P S5V X 20| iace | RTB223M : PHASE? L #3V LX A
IE E-VA- T [P | LeaTE2 H2—3V. DL R
PRE6 24 o o 4
15.4KIF_4 L, vouT1 g g outz PR69 PR75
PQ15 +5V_FB +3V_FB *4.7_6 6.81K/F 4
L PRES Aowvo2 {_r_‘: Ll M o & E 2 2 refh ||— - x .
/~ == *4.7_6 &h e u_©° 9 4 e T
N 0.1u/50V_6
PC149 PC151 ‘qu'] PQ14 pPC43 PC129
3300/6.3V_6X5.7|  0.1W/50V_6 AON7702 | l *680p/50V_6 330/6.3V_6X5.7
PRE5 PC53
10K/F_4 *680p/50V_6
PRE7 PCS5
L :I: L 100K/F_4 0.1u/10v_4 = = PR76
= = = 10KIF_4
= = = & e
PROO  715K/F_4 X
97.6KIF_4
+5V DL
PC146 PROL OCP:6.2A
0u/50v_6 06 L(ripple current)
OCP:6.6A AU S Il o =(9-3.3)*3.3/(2.2u*0.5M*9)
L(ripple current) ‘ PRI J ~1.9A
=(9-5)*5/(2.2u*0.4M*9) PC150 = E— 06 locp=6.2-(1.9/2)=5.25A °
=2.525A 0.1uB0V- Vth=5.25A*14mOhm=0.0735V
l0cp=6.6-(2.525/2)=5.34A I Pe R(Ilim)=(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
:I: 0.1u/50V_6
VIN 43V S5 45V S5 +15V VIN +5VPCU +5VPCU +3VPCU
- - ) ) o +3VPCU
PR59 PRS7 PR60 PR63 PR62 o o j
M6 2.8 228 M6 “IM_6
! 1 1
S50 4 |"’_‘|_} PQ17 MAND 4 J"’_‘L} PQ18 MAIND 4 J"’_‘L} PQa1 S50
T | mpviseo T | movieeo T | mpviseo A
4 o o PQ40
[26,33] S5_ON ;35 ;} ;} AO3404
PRSS H eos Hros H 0+5V_S5 0+5v 043V +3V_S5 ;
PQ7 M6 DMNGO1K-7 DMN6O1K-7 e . Quanta Computer Inc.
DTC144EU B B A B ok f;‘.:zar?/sov_a 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 T - =
= = = = = = Width : 100mil Width : 80mil Width : 110mil Width : 10mil | SYSTEM 5V/3V (RT8223M) rl"
Date: __Tuesday, June 21, 2011 heet 28 of
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Close to VR

Parallel

[6] VSS_AXG_SENSE <}
[6] VCC_AXG_SENSE <}

http://hobi-elektronika.net

+VCC_GFX
Close to the pcas
CPU side. L000m80v_4

*10_4 I

04 \VSS_AXG_SENSE_R
R157 04 WCC_AXG_SENSE_F
Ces
PR153 | [B30pi50V_4
*10_4

it

L Close to the

CPU side.

i f
PC11 PR20 N = PR125
77777777777 +820p/50V_4 226KF 4 PCT | 30050V 4 PRI24 249KIF § 3 N s 261KIF_4
| N < <
. g 2 ' I
| Check pull up resister to viN 8 503 25 ::. = ‘ LisPG
| 1.05V for H_PROCHOT# | +5V_S5 PC77 PR117 PC79 PRI23 8 —0x——58& < _IsNG
7777777777 n 50p/50V_4 475KIF_4 330p/50V_4 422/F 4 2 N g 3 23
g < 3 e g
PR39 b nu' B 3
PR35 226 #8 & PR147 3
106 — g7 10K_6_NTC
= Place NTC close to the GFX_CORE inductor
PC24 8.06K/F_4
sosv T S5 ge8 2 g¢
95835 VIN as _ BOOT GT
+5V_S5 pCa2 01 vin 3 « 2 3 BoOT.GT
.3V._ |aa  UGATEGT
T fLu/6.3v. 95835 VDD 10 |00 Ho. ot UGATE GT
PRIS 6 vppp PHASE GT |32 PHASE GT
- 5 a1 LGATEGT
54.9/F 4 ocos ‘ ‘ 95835 VRON 6 |\ g Le.oT LGATE GT
4.70/6.3V_6 :le 04 | PGOODG
21 BOOTL
=  i3v.ss 43V PGOOD PUS BOOT1 BOOT 1
ISL95835HRTZ-T o1 [2—UCATEL
- N {a.bs] H_PROCHOT G_I_ Y - g |2aPHASEL
|
< 8w o g 24 LGATE 1
K] S o
£ £ Fu'SE2 PC71 L1
R R N 4PV | g VR svip_ALERTS < 4]
PRIS 0.4 * El - _SVID_ ALERT#
[26] VRON ! = [6] VR_SVID_DATA < }—31 spa
[8] GFX_PWRGD <} l [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
i} 104 vw PWM3
Place NTC close to the | FRIITIZ 95835 comp
VCORE Hot-Spot. \ o e 11 comp o
95835 FB 17 | o § 8 228 P Add 9 GND VIAs
g i = for thermal pad
13 R
PC78 PR116 9 9994
= 33p/50V_4 301KIF_4
1 N M
~ 53 m
/ PR48 PC70 PRI - § 2 N 2
/ 27.4KIF_4 680p/50V_4  267KIF_4 PCT5 PR113 E z - 5 VsuM+
Place NTC close to the | 1000p/S0V_4  8B7/F_ 3 Ladlgz
GFX_CORE Hot-Spot. " Te8TES __vsum-
| PRISO 1 PCB2 || 10p/50v 4 vy ° R
470K_4_NTC/ PC80 PR120 1T 28 4 PR152
\ 7 560p/50V_4 2KIF_4 [ 10K_6_NTC/
~ PRAT S -
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 PR155 | 330p/50V_4 ISEN_1 n
| 80.6K/F_4 | +10.4 “‘ 1r
| | 95835 COMPG | PR159 - PCB1  0.22u/10V_4
| 04 ISEN_2 n VSUM-
| 6] VCC_SENSE <} VCC SENSE R L
Ry PRI7 T T T T T T ! o } ) VSS SENSE R ISEN 3
- I
100KIF_4 [5] VSS_SENSE 2]
| AN 95835 VRON PR160 330p/50V_4
Parallel 04 i
PR156
*10_4 PC86
- 1000p/50V_4

JVIN VIN
. E—
SO N 23 o3 =
2 g3 23 ge 53
LN
3 < S d <
P = T =
AONBAL4AL 0.36uH
PHASE GT p 1mOhm 0+VCC_GFX
o l l _L +VCC_GFX
£ : TDC : 24A
& < o, .
iy N s PEAK : 33A
LGATE 6T F{I "i gg' E% j|%§ ;é:ﬂlullgvjsﬂ OCP : 35.8A
gg 3 | Width : 1320mil
e 1 e | 4 s -
= = = GFX CORE Load Line :
1z LE2KE4 o -3.9mV/A for GT2
1sPG
ISNG PR130 vFa
VIN
PR136

PC5
0.22u/25V_6=—=

UGATE 1

PRS0
10KIF_4

PHASE 1

Q
bt
PC102
0.1u/50V_6

PO
AONBA414AL

w_zq“hl_<

PC27
4.7u125V_8

b

470258
PC109
2200p/50v_4

0.36uH

PCo8
100u/25V_6X5.8

DCR=1.1mOhm

LGATE 1 F{ "{
BN

PQ37 PQ3’
AON6780 *AON6780

1

PR45
226

2200p/50V_4

PC29

| PC35
0.1u/10V_4
L

|‘,74

PC114
330u/2v_7343

10u/6.3V_8

O+VCC_CORE

+VCC_GORE
TDC : 53A
PEAK : 53A
OCP : 60A
Width : 2120mil

VSUM+ PR3 3.65KIF 6 VCORE Load Line :
ISEN 1 PRI3L 10KF 4 1.9mv/a
PR128
*10K/F_4
VSUM- PR28 LF 4 ISEN_2
VIN
PR137 ? ‘
22/F 6 - | VIN
BOOT 2 C—7
<,
I 2 2 3
PC96 2 Lz 3z 2 *
0.22u125V_6= 28 08 s 58
aa H ag a8 PC99
aoc < < a® 100u/25V_6X5.8
ro = = o = =
AONB414AL 0.36uH DCR=1.1mOhm
PHASE 2 1 . +VCC_CORE

LGATE 2 ‘_{ "{

VSUM+_PR33

L
PQ35 PQZ
AON6780 *AON6780

3.65KIF 6

1

PR44
V4 226

PC30
2200p/5¢

~

sz
0.1u10V_4
1 ety

ISEN 2 PR129 A A ALOKIF 4

VSUM-_PR25

VE 4

PR132
*10K/F_4

[—

PC115
330u/2v_7343

10u/6.3V_8

ISEN_1

Quanta Computer Inc.
PROJECT :ZRL
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PR174

VIN

+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 = —PC139 ——PCi144 ——Pci141
10_6 PR176 2200p/50V_4 4.7u/25V_8 4.7u/25V_8 PEAK : 14.1A
PCH_vcc 2.6
PCH_BST1 OCP : 17A
== pci34 PCH_BST T Width : 440mil
10/6.3V_4
PC135 |E} =
- 4 4 0.1u/25V_6 == 4 L5V VT
Q P4 = R
S o 3 PQ43
=3 AOL1448
[}
[26,32] HWPG_VTT < 2 pGooD UGATE |-a—PcH DH fﬁﬁl
| 1 PCH_EN 8 > PCH LX A . o | |
[26,31,33] MAINON >4 0 EN pug  PHASE ‘
RT8238A | carg | L PCH DL C) A
]
_-— PCH CS
" 2 HSJ . f4R7736 ! S
o = & . |E} = |
PC130 N N d !
*0.1u/10V_4 q T1d !
PQ42 ——PC48 ! = =
R67 06 PR173 AOL1718 *680p/50V_6 I
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 > PRGN 57
PR172 — PC133
PCH_MODE 11K/F_4 *100p/50V_4
[6] VSSP_SENSE > Pms’}/\/\o_4 PISOV_
PCH_FB
| 1
+5V_S5 O AT AT
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

PROJECT

: ZRL

Quanta Computer Inc.
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+0.75V_DDR_VTT
0.75 Volt +/- 5%

o
TDC : 0.75A PC145
PEAK - 1A 1<iu/a.3v,a
A . “w—"[
Width : 40mil ‘ PRISO ‘ PC143
06 0.1u/50V_6
+0.75V_DDR_VIT O 82074 VBST 1t —
T I LU - - [ OVIN
8207A DH —
PC140 PC142
100/6.3_8 100/6.3_8 8207A LX
8207A DL 4
PC153
1 J I I4 7u/25V_8 L
- < o ~ =] =) = =
9 T T4 pPC152
o r z r T 2 <2 PQ45  2200p/50V_6
St 2 g ¥ 2 % AOL1448 PLL4
| ° E s e ° uH 1.5VSUS C 1.5V_SUS
| dvrten 7 PGND |18 AN — o LAV
+SMDDR_VREF d I —
0.75 Volt +/- 5% VTTSNS cs_GND [+ +1.5V_SUS
: _ 59
TDC : 0.38A PR3 47 o 1 Volt +/- 5%
PEAK : 0.5A GND PU9 cs B0 TDC : 10A
Width - 20mil RT8207L PR9S .
I 2 20mi +1.5VSUS 4| vooe vsin |15 0 +5v_s5 4 476 + PEAK : 13A .
. PQa4 OCP : 15A
+SMDDR_VREF O 5 VTTREF VBFILT (14 AOLITIS Width : 400mil
PR77
PC138 +5V_S5 6 [2] = 1 —— PC51 5.1F 6 = PC49 —PC57 =
0.033u/50V_6 comp ] PGOOD 110V 4 110V 4 “680p/50V_6 PC154
g g - - 560u/2.5V
2 & & g 8 2 - = = ==
T J 4 ook Y orav ) )
FOR DDR TLE 7 L [>Hwpe_15v 1)
PR181 vin (For RT8207A 400KHZ ) close to pc2008
620K/F_4 e
PRIEO SUSON ~ [26]
S3 RIS MAINON  [26,30,33]
) PR178 +5V S5
04 VNV
PC136 PR182 -
S T PR Vout = (PR150/PR149) X 0.75 + 0.75
A01718 Rdson=3.8~4.3mOhm °
8207A SET L(ripple current)
=(19-1.5)*1.5/(1lu*400k*19)
PR177 S5 1.8V PR183 S3 1.8V ~3.454A
10KIF_4 MN0_a

4
Vtrip= (15-3.454/2)*4.3mohm=0.05707V
+1.5V_SUS RILIM=Vtrip/10u=5.707Kohm

[6,28.33] MAIND +1.5V

“00 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

Quanta Computer Inc.
PROJECT : ZRL

ize Document Number rev
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[26] HWPG_VCCSA <

[26,30] HWPG_VTT > L

h’r‘rn://hobi—élekTronika.ne‘r

GO Gl vcesa |
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
= q T Width : 180mil
Q
o PC110 +VCCSA
3 P > UGATE 336 0.1u/25V_6
PR138 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 Rme2a0z |
[Te |
- o o Q GND PRA9
PR145 O 0O u o — *4.7 6 1
TIKF 4 ] o J | L =
E VSADL 4 PC119 PC118
0.1u/50V_6 560U/2.5V_6X5.7
PQ38 PC33
= AON7702 *680p/50V_6
VCCSA SELO[__ >——9
[6] VCCSA_SEL >
[6] VCCSA SENSE > ‘ | VSA FB
PR144 PR142
04 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

Quanta Computer Inc.

PROJECT : ZRL
ize Document Number ev
+VCCSA 1A
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RT8223M input power change to +3V_S5

1.76A

+3VPCU
- +1.8V +1.8V
)
I — J_ 1.8 Volt +/- 5%
TDC: 1.31A
PC120
10u/6.3V_8 PC121 PEAK : 1.75A
0.1u/25V_6 pu7 HPAOB3SRTER - .
e VN pH O Width : 60mil
PL10 LJ
1 11
VIN PH
or1ss Change p/n u 1uH_7X7X3
04 ‘ = VIN PH [ 2228 . .
MAINON 15 PRIES A 06
— EN BOOT M—M |—
54418-1.8 VFB 6 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 0.1u/10V_4
*100K/IF_4 | 1000p/50V_4 RTICK  GND > HWPG_1.8V [26]
== == SS Aaaasa AGND |2 PR53 L L L
= = PRS1 100K/F_4 = = =
15KIF_4 EER = +av 54418-1.8 VFB |
9999
PC123 ) R2 ¢ PRI61
0.01u/25V_4 T8.7KIF_4
PC: PC36
*100p/50V_4 1200p/50V_4
L = -4 = = V0=0.8* (R1+R2) /R2
For EC control thermal protection (output 3.3V)
VIN
o
PU3B
LM393
5
PD3 *
W sw1010CPT 6.
VIN +3v 45V +0.75V_DDR_VTT  +15V +1.8V +15V
PR66
Thermal protection ™S
PQ10 PR103 PR96 PR97 PROY PROS PR100 PR101
m 03409 M4 238 238 28 2.8 228 4
2
=
[4,6] MAINON_ON_G < MAINONGON G ® ® 0 MAIND > MAIND
o
[26,28] S5_ON PR104
PQ25 1M_4
PQ12 PR64 [26:30,31] MAINON DTC144EU = ——pcs8
DTC144EU *SHORTO0603 PQ19 PQ20 PQ22 PQ21 PQ23 PQ24 *2.2n/50V_4
DMN601K-7 DMN601K-7 DMN601K-7 DMN601K-7 *DMN601K-7 DMN601K-7

VL VL
Need fine tune
for thermal protect point
o PRS5
- S PRS56 200K/F_4
7 N 1.54K/F_4
PRE5 |
/ 10K 6 NTC 2.469V
|
L) ' < 2
A 7

S5_ON

PQ13
DMN601K-7

~ _ _ Note placement| position

PR54
200K/F_4

PR61
200K_6

PC40
0.1u/50V_6 i

L
I

PU3A
LM393

(=5}
[=¥el
£
g%
‘<
@

. i

——_>SYS_SHDN# [4.28]

PQ4
DMNG601K-7

6.28,31]
B
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hange list2
B

i

MODEL
Model date CHANGE LIST
ZRL 5/18 | page1s
r monitor issue
L5,L7,19 change to 0603 package
page 8 : add R422 for GFX_PWRGD

" B2R
page 27 :PQ26,PQ28 change footprint = i
page 17 :Remove Us HDMI level shift " B2A
™ B2A

page 9 :add 026,R423 to separate CODEC SYNC signal
™ B2A
page 22 :change R239,R240 to 47 ohm by realtek ) B2A
™ B2A
5/25 | page 29 : change PR133 to 1.58K, PR124 to 2.49K ,PC22,BC14 to 0.1u " B2A
™ B2A
page 22 : remove 025,024, stuff R236,R235 fix POPO sound = m
" B2R
6/ |page 24 : change R246 to 330hm,R245 to 68ohm, R247 to 150chm for LED brightness ™ B2A
" B2A
™ B2A
™ B2A
" B2R
™ B2A
" B2A
™ B2A
™ B2A
" B2R
™ B2A
" B2A
™ B2A
™ B2A
™ B2A
2A " B2A
™ B2A
™ B2A
" B2R
™ B2A
" B2A
™ B2A
™ B2A
" B2R
™ B2A
" B2A
™ B2A
™ B2A
" B2R
™ B2A
" B2A
™ B2A
" B2R
™ B2A
" B2A
™ B2A
™ B2A
" B2R
™ B2A
" B2A
™ B2A
™ B2A
™ B2A
" B2A
™ B2A
™ B2A
" B2R
™ B2A
™ B2A
™ B2A
" B2A
oA =
oA T
oA T
B2A )
B2A T
BoA TR
B2A T
oA T
B2A TR
B2A T
oA TR
A TR
B T
B2A )
B2A T
A TR
oA =
B T
B2A )
B2A T
A TR
oA =
B T
B2A )
B2A T
A TR
oA T
B T
B2A )
B2A T
oA TR
oA =
oA T
B2A )
B2A T
oA TR
oA T
oA =
B2A )
B2A T
A A
oA G
oA T
B2A )
2 =
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