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Memory BUS(DDRIII —
CPU Intel Broadwell ULT v BUS( )
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page 25
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page 31
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vIN Be — +3VLP
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PU401 +3VALWP
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S3 entr S3 resume
V4DA2 AC insertion Power On y
(63->85) (1st G3->S0)
+RTCVCC (VCCRTC)
+RTCVCC (VccRTC) PCH_RTCRST#
PCH_RTCRST# (RTCRST#) (RICRSTA).
+3VLP (VCCDSW3_3)
+3VLP
EC_ON
EC_O EC_ON svaLs
+5VALW 2.93ms J—
+3VALW
ON/OFF
ON/OFF# l_
EC_O(PCH_I) PCH_RSMRST#
EC_O (PCH_I) PCH_RSMRST#
PBTN_OUT#
EC_O(PCH_I) PBTN_OUT# / 17.2ms; %7
PCH_O (EC_I) PM_SLP_A# PM_SLP_A#
“ 64s PM_SLP_S5#
PCH_O(EC_I) PM_SLP_S5#
PCH_O(EC_TI) PM_SLP_S4# f— PM_SLP_S4#
PCH_O (EC_I) PM_SLP_S3# —|min 30us 34 { PM_SLP_S3#
269n 10, 9ms 255ms +3VM
+3vM 32.Tms
+1.05VM 30. Tms —251ms 8.9ms 47?)‘;"\* +1.05VM
— —115ms = 122ms =
EC_O(PCH_I) PM_APWROK —% k—min 1ms 113ms ‘ I m | PM_APWROK
— — [ 269ms
0. 7ms SYSON
EC_O(PCH_I) SYsoNn [ 2
239ms g s [ susP#
EC_O(PCH_I) Susp# l | [s-83m
99ms +5Vs
+5VS 31.9ms 5 S 9.89ms!
32.9ms 259ms /10.9 . 249ms +3Vs
+3Vs 2.9ms \ 259m 10.9m
e “— 241ms
+1.5Vs \ 242ms 12.9m o +1.5vs
“— 297ms
+1.35V 21.7ms +1.35V
31. 4ms s 9.93ms - +1.05VS_VTT
+1.05vs vt min 1ms
— M ; —
VCCST_PWRGD ‘ 233ms Ill 8ns | 233ms VeCST PHRGD
PCH_O DDR_PG_CTRL s 115ms ‘ 19.4ns ‘ 1ldms DDR_VTT_PG_CTRL
& 9 = 116ms
+0.675VS — [ <= 3508 50 9us 14 [ 19" s “ 40,675V
i nax_100ns [ [ 1i6ms 18.9ms [ 116ms VR ON
VR_ON 42ms —
D 2.6ms 228ms 19.9ms I +CPU_CORE
+CPU_CORE A W § l
7T4ms 5 C 5ms
42.6ms ?( lus e 19.9ms l = ‘ 115m VGaTE
VGATE . .
sms T <« 6ms 112ms PCH_PWROK
EC_O(PCH_T) BCH PWROK — 145ms — | 116ms 121ms [ l 2ms
SYS PUROK SYS_PWROK
219ms oms 195ms ‘ ‘ Oms

PLT RST#

PLT_RST#




A4DBH

S4 entry S4 resume
+RTCVCC (VEcRTC) +RTCVCC (VCCRTC)
PCH_RTCRST# (RTCRST#) PCH_RTCRST#
(RTCRSTHT
+3VLP +3VLP (VCCDSW3_3)
EC_O EC_ON EC_ON
+5VALW +5VALW
+
+3VALW SVALW
EC_T ON/OFF# ON/OFF
EC_O(PCH_I) «—103m
EC_O(PCH_I) PCH_RSMRST# 35ms PCH_RSMRST#
EC_O(PCH_I) PBTN_OUT# PBTN_OUT#
PCH_O(EC_I) PM_SLP_A# PM_SLP_A#
PCH_O(EC_T) PM_SLP_S5# PM_SLP_S5#
. [ 226us 98.5us
PCH_O (EC_I) PM_SLP_S4# PM_SLP_S4#
PCH_O (EC_T) PM_SLP_S34# 282us PM_SLP_S3#
+3VM 2.19ms 7 +3VM
+1.05VM 998us 1ms +1.05vM
EC_O(PCH_I) PM_APWROK [ 4 PM_APWROK
SYSON [ 4.22ms \ 164ms o
[14.3ms | 244ms
EC_O (PCH_I) SUsP# SUSP#
oms 144ms
+5vs 14.9ms +5vs
e 171ms
+3vVs = i +3vs
52.1ms 153ms
+1.5Vs +1.5VS
40.5ms 185ms
+1.35v +1.35V
0.5ms 164ms
+1.05VS_VTT "4 +1.05VS_VTT
E : [53.7ms 154ms
EC_O(PCH_I) VCCST_PWRGD 7 VCCST_PWRGD
. 62.9ms 33.3ms
PCH_O DDR_PG_CTRL ‘ |
h DDR_VTT_PG_CTRL
63.7ms
+0.675VS
+0.675VS
6307 28.5ms
PCH_O VR_ON e | VR ON
Y 44 .5ms
L{> +CPU_CORE 20us +CPU_CORE
VGATE ‘ 24.2ms VGATE
EC_O(PCH_I) PCH_PWROK 160ms | 24.2ms PCH_PWROK
SYS_PWROK SY57PW'R0K
28 . 8ms
CPU_O PLT_RST# PLT_RST#
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\ Voltage Rails

DC DC
Power Plane Description S0 S3 sS4 S5 S3 S4 S5
+RTCVCC RTC power ON ON ON ON ON ON ON
VIN Adapter power supply (19V) NA ON ON ON OFF OFF OFF
BATT+ Battery power supply (9V or 19V) NA NA NA NA ON ON ON
B+ AC or battery power rail for power circuit. ON ON ON ON ON ON ON
+CPU_CORE Core voltage for CPU ON OFF OFF OFF OFF OFF OFF
+VGA_CORE Core voltage for GPU ON** OFF OFF OFF OFF OFF OFF
+5VALW +5VALWP to +5VALW power rail ON ON ON ON ON ON ON
+3VALW +3VALW always on power rail ON ON ON ON ON ON ON
+3VALW_PCH +3VALW to +3VALW_PCH power rail for PCH ON ON ON ON ON ON ON
+3VM +3VALW to +3VM power rail for PCH ON ON* ON* ON* ON* ON* ON*
+1.05VM +1.05VS_VTT to +1.05VM switched power rail for CPU & PCH ON ON* ON* ON* ON* ON* ON*
+1.05VS_VTT +1.05VSP to +1.05VS_VTT switched power rail for CPU & PCH ON OFF OFF OFF OFF OFF OFF
+1.5VS +1.5VSP to +1.5VS switched power rail ON OFF OFF OFF OFF OFF OFF
+1.35V +1.35VP to +1.35V switched power rail for DDR terminator ON ON OFF OFF ON OFF OFF
+0.675VS +0.675VSP to +0.675VS switched power rail for DDR terminator ON OFF OFF OFF OFF OFF OFF
+3VS +3VALW to +3VS power rail ON OFF OFF OFF OFF OFF OFF
+5VS +5VALW to +5VS switched power rail ON OFF OFF OFF OFF OFF OFF
+3VS_VGA_AON | +3VSto +3VS_VGA_AON power rail ON** OFF OFF OFF OFF OFF OFF
+3VS_VGA_MAIN| +3VS to +3VS_VGA_MAIN power rail ON** OFF OFF OFF OFF OFF OFF
+1.5VSDGPU B+ to +1.5VSDGPU switched power rail for GPU ON* OFF OFF OFF OFF OFF OFF
+1.05V_VGA +1.05VS_VTT to +1.5VS_VGA switched power rail for GPU ON** OFF OFF OFF OFF OFF OFF
+3V_LAN LAN CHIP POWER RAIL ON* ON* ON* OFF OFF OFF OFF
+3VS_WLAN WLAN MODULE POWER RAIL ON* ON* ON* OFF OFF OFF OFF
+USB3_VCCA USB Charger PORTO0 & PORT9 POWER POWER RAIL ON ON ON ON ON* ON* ON*

Note : ON* WILL DEPEND ON SLP_A# TO TURN ON OR OFF(ME FIRMWARE CONTROL)
Note : ON* WILL DEPEND ON BATTERY CAPACITY TO TURN ON OR OFF

Note : ON** Depend on Optimus ON/OFF.

Note : ON* Depend on LAN wake SPEC

EC SM Bus2 address

Device Address
On Board Thermal Senser(CPU) 1001_101xb
PCH 1001-011xb

EC SM Bus1 address
Add

Device ress

Smart Battery 0001 011X b
chaﬁ;er IC 0001 001X b
GP! 1001 111X b

PCH SM Bus addgess PCH SM Bus0 agdress

Device Address Device Address
ChannelA  DIMMO  AQ 1010 000Xb  On Board RAM(SPD) LAN 1100_100xb
ChannelB  DIMMO A4 1010 010Xb  JDIMM1(SPD) NFC 0010_100xb
G-sensor 0011 000xb

CPU BOM Config

RAM BOM Config

HYNIX
ELPDA

256*16
256*16

SA00005AV50(H5TC4G63AFR-PBA) X76SHYNIX0@

GPU BOM Config

N15S-GT

VRAM BOM Config

HYNIX 256*16

SAMSUNG  256*16

SA00005HT80(EDJ4216EFBG-GNL-F FBGA) X76SELPO@
SA00007GJ00 (S IC N15S-GT-S-A2 BGA 595P GPU)
SA00006EB00(HSTC4G63AFR-11C FBGA96P) X7 6VHYNIXO@
SA000076P00(K4W4G1646D-BC1A FBGA 96P) X7 6VSAMO@

SIGNAL
STATE ISLP_S3# |SLP_S4# |SLP_S5# | +VALW +v +VS | Clock
HIGH HIGH HIGH ON ON ON ON
S0 (Power On Suspend) HIGH HIGH HIGH ON ON ON LOW
S3 (Suspend to RAM) LOW | HIGH HIGH OoN ON OFF OFF
S4 (Suspend to Disk) LOW LOW HIGH ON OFF OFF OFF
S5 (Soft OFF) LOW Low LOW ON OFF OFF OFF
Board ID / SKU ID Table for AD channel
+3VALW EC | 3.3V +/- 5¢ | BOARD ID Table
Ra | 100K +/- 5% |
. Board ID PCB Revision
Board ID Rb V min V typ V max EC AD 5 o1
0 0 0.000V 0.300V 0x00 - 0xOB 1 0.2
2
1 12K +/- 1% 0.347v 0.354V 0.360V 0x0C - Ox1C 3
2 15K +/- 1% 0.423V 0.430V 0.438V 0x1D - 0x26 4
5
3 20K +/- 1% 0.541v 0.550V 0.559v 0x27 - 0x30 3
4 27K +/- 1% 0.691V 0.702v 0.713Vv 0x31 - 0x3B 7
USB Port Table BTO Option Table
BTO Item BOM Structure]
USB 2.0 Port USB Port
Unpop Q
0 USB Port 3.0 (I/0 board) Connector CONNQ@
1 USB port 3.0 (Left side) UMA Only UMAQ
2 DOCK USB3.0 DISCRETE VGAQR
EHCI 3 USB Port 3.0 (I/0 board) DRAM ELPIDA X76SELPO@
4 Camera DRAM HYNIX X76SHYNIXO0@
5 Mini Card(3G) NFC Function NFCQ
6 Mini Card(WLAN+BT) 3G Function 3G
7 Finger Print VPRO Function VPRO@
NO VPRO Function NOVPROQ@
USBaS: 0 ROzt EMI SOLUTION EMIQ
XHCT 1 USB Port 3.0 (/O board) A Pazt C £ PG
2 USB3 (Left side) art “oun €
SATA RE-DRIVER SD@
PClE Tab|e ESD SOLUTION ESD@
VRAM HYNIX X76VHYNIXO0Q
Port PCI Express Port] VRAM SAMSUNG X76VSAMO@

1 USB 3.0 DOCK Ez gg;z Zg;z@

2 USB 3.0 (I/0 board) — e

3 AN GC6 Function GC6@

2 WLAN No GCé6 F\‘Jnctlon NOGC6Q@
510 TI re-driver X76TIQ
511 Parade re-driver X76PAR@

VGA
5-L2
5-L3
6-L0 CardReader
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Wi
UU1A HASWELL_MCP_E
<26> CPU_DP1_NO ggg DDI_TXNO EDP_TXNO gjg EDP_TXNO <255
<26> CPU_DP1_P0 25| DDI1_TXPO EDP_TXPO [~aq2 EDP_TXP0 <25>
<26> CPU_DP1_N1 E251 DDIT_TXN1 EDP_TXNT |47 EDP_TXNT <255
<26> CPU_DP1_P1 DDI_TXP1 EDP_TXP1 EDP_TXP1 <25>
o = - "
DDI_TXN2
: DDI_TXP2 EDP_TXN2 3;
— B57 | DDIT_TXN3 EDP_TXP2 [Z40
DDI{_TXP3 oDl Epp EDP_TXN3 {849
D
c51 EDP_TXP3
— <28> CPU_DP2_NO G2o| DDI2_TXNo A4S
<28> CPU_DP2_P0 G253 DDI2_TXPO EDP_AUXN |52 EDP_AUXN <255
HDMT <28> CPU_DP2_NT 24| DDI2_TXN1 EDP_AUXP EDP_AUXP <25>
<28> CPU_DP2_P1 DDI2_TXP1
6 GPUDP2 N2 Ca9 | DOE-TNTL £0P RCOMP | D20 EDP COMP_RU11 S 2 24.9 0402 1% 0+YCCIOA_OUT
<28> CPU DP2 P2 222 DDI2 TXP2 EDP DISP UTIL 243 Trace width=20 mils,Spacing=25mil,Max length=100mils
<28> CPU_DP2 N3 DDI2_TXN3 o
L <28> CPU_DP2_P3 B53 1 o TP EDP_DISP_UTIL  <25>
10F 19 Revip2|
HASWELL-MCP-E-ULT_BGA1168
@
Reserved for ESD
UU1B HASWELL_MCP_E
. 22td| PROC_DETECT -
GATERR — |Je2 XDP_PRDY# R TU3
+1.35V <87> H_PECI NE2- peci PRDY Pkep DP_PREQ# R TU4
Q 2 1 RU2 RU3 JTAG PREQ PFgo CK R TU5
HOSVEVTT - O—" N5 5402 5% 56_0402_5% TS et MS R TUS
<37,42> H_PROCHOT#[ > 1 2_H FROCHOT# R K83 praersT PROC_TRST PEos el T
THERMAL ' I"F63 DI R TUS
- PROC_TDI
c oot [re2 DO R TU9
RU4 Reserved for ESD i _ ..\ —
470_0603_5% PROCPWRGD ——
J60 XDP_BPM#0_R TU10
o BPM#0
J ESD! HE0 XDP_BPM#1 R TU11
1> DIMM.DRAVRST# <I51617> Reserved for ESD Egmé 61
2 BPMi3 [-Roe
RU6 1 2 200 0402 1% SM_RCOMPO____AUBO 9
Close to AV1S RU7 1 2120 0402 1% SM_RCOMP1____AV60 EHSSMF’? DDR3 BPM#4 [—ias
6.8P_0402_50V8C | RUS_1 2100 0402 1% SM_RCOMP2____AU61 4 ) BPM#5 760
e i DIMM_DRAMRST# AVi5_| SM_RCOMP2_ BPM#6 |51
@ESD@ H mo SM_DRAMRST BPM#7
<15> DDR_PG_CTRL SM_PG_CNTL1
Reserved for ESD 1120 DDR3 Compensation SJ'gnals 20F 19 Revip2]
System Memory Power Gate Control: Disables the ?@ASWELL'MCP'E'ULT—BGA‘168
platform memory VTT regulator in C8 and deeper and S3.
uu1 uu1
8 uut uut uut uut UU1_Ci755000
NON-VPRO NON-VPRO
NON-VPRO NON-VPRO NON-VPRO non-VPRO
CPU_GH15 CPU_QH17
CPU_QG21 CPU_QFSY CPU_QG22 QH15@ QH17@ CPU_QH3D CPU_ QH3E
QG21@ QFSY@ QG22@ SA000083A10 SA000083C10 QH3D@ QH3E@
SA000070S10 SA00007AMO0 SA000070T10 SA00008AC20 SA000089A50
uut uut uut uut uut uut
uu1t UU1 _Ci55200U0
non-VPRO
CPU_QGHA CPU_QGH9 CPU_QGHB CPU_ QEK1 CPU_QH14 CPU_QH16
QGHA@ QGHY@ QGHB@ QEK1@ QH14@ QH16@ CPU_QH3F CPU_QH3G
SA00007UG20 SA00007U920 SA00007UH20 SA00006SS30 SA000083930 SA000083B30 QH3F@ QH3G@
SA00008AA20 SA000089950
A DVT CPU BOM OPTION PVT CPU BOM OPTION
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O
Uu1C HASWELL _MCP_E
Uu1D HASWELL_MCP_E
A DO__AH63
A DT AHe> | SA_DQO SA CLi#0 [FAuSL SA_CLK DDR#0 <165
b AKes | SA_DQ1 SA_CLKO [-Aw3g SA CLK DDRO  <16> o Avai AM38
D5 AKeo | SA_DQ2 SA_CLK#1 [~Ay3s SA CLK DDR#1 <175 BT —AWaT| SB_DQo SB_CK#0 [-AnGs SB_CLK DDR#0  <15>
A DaAHeT | SA_DQ3 SA_CLK1 SA CLK DDR1  <17> 55— Avsg-| SB_DQ1 SB_CKO [aRag SB_CLK DDRO  <15>
Dt —AHg0 | SA_DQ4 AU43 D5 AWss | SB_DQ2 SB_CK#1 [-Ar3s SB_CLK DDR#1 <155
b —AKe1 | SA_DQ5 SA_CKEO DDRA_CKEO DIMMA ~ <16> SB_DQ3 SB_CK1 SB_CLK DDR1  <15>
AW43 D4_Avaf | SB.! . _CLK.
b7 AKeo | SA_DQ6 SA_CKE1 [~avas DDRA_CKE1 DIMMA ~ <17> Be—AUs| SB_DO4 Avdo
A DsAMea | SA_DQ7 SA_CKE2 :%,43 De —Avog | SB_DQ5 SB_CKEO [AUE0 DDRB_CKEO_DIMMB  <15>
R D AMe | SA_DQ8 SA_CKE3 D7 —AUs5 | SB_DQ6 SB_CKEY [awe DDRB_CKE1 DIMMB  <15>
A D10_AP63 | SADQ9 AP33 Ds__Avz7 | SB.DQ7 SB_CKE2 [7av50
DT APe> | SA_DQ10 SA_CS#0 [FAR3» DDRA_CS0_DIMMA#  <16> B —Wor| SB_DQ8 SB CKE3
A Dz A1 | SADATT SA_CS#1 DDRA_CS1 DIMMA# <17~ B2 taves| SB_DQS - AM32
A D15 AMBo | SA_! AP32 DDRA ODTO SB_DQ10 SB_CS#0 DDRB_CS0_DIMMB#  <15>
/D14 APe1 | SADA13 SA_ODT0 [--—25——~—=———— > DDRA_ODT0 <i6> DI AW | S8 pati sBcsw [FAKS2 DDRB_CS1_DIMMB#  <15>
A D15 _AP60 | SA <x s bAY34 D13 AUz | SB-DA12 AL32 TU18
SA_DQ15 SA_RAS DDR_A_RAS# <16,17> SB_DQ13 SB_Ol
A Di6_AP58 AW34 D14 Avas | 5B o 4gPTO
DT ARs | SA_DQ16 SAWE PAUsA DDR_A WE# <16,17> De—AUse | SB_DQ14 AM35
A bTs AME7 | SADQ17 SA_CAS DDR A CAS# <16,17> BieANpe | SB_DQ15 SB_RAS PAaKse DDR B RAS# <15>
A Dro AKST | SADATE AUSS Di7—AKso | SB_DQ16 SB WE Pavisa DDR B WE# <155
D20 ALEs | SA_DQ19 SA_BAO [~Avas DDR A BSO <16,17> Di6—ALog | SB_DQ17 SB_CAS DDR B CAS# <15>
A D21 AK58 | SA_DQ20 SA_BA1 4V, DDR_A BS1 <16,17> SB_DQ18
K58 | SA-D0 41 D19 AK2g | SB.!
A Dar ARS7 | SA_DQ21 SA BA2 DDR A BS2 <1617> D50 ARS9| SB_DQ19 SB_BAO DDR B BSO <15>
A Dos ANEy | SA_DQ22 A MA D51 ANS5 | SB_DQ20 SB_BA1 DDR B BS1 <15>
ADzi_APSS | SA DAz SA_MAO VA D57 ARss | SB_DQ21 SB_BA2 DDR B BS2 <15>
A D25 ARS5 | Sh-DA%4 SA_MA1 A_MA D23_Ap2g | SB DQ22
A Dos AMBa | SA_DQ25 SA_MA2 VA Do4 ANsG | SB_DQ23 SB_MAO
Do AKea | SA_DQ26 SA_MA3 VA DosARse | SB_DQ24 SB_MAT
A Dos ALEs | SA_DQ27 SA MA4 VA Do ARs | SB_DQ25 SB_MA2
A Da9 AKea | SA_DQ28 SA_MA! VA Do Apss | SB_DQ26 SB_MA3
D30 ARBa | SA_DQ29 SA_MA6 VA Dss AKss | SB_DQ27 SB_MA4
D3 ANE4 | SA_DQ30 SA_MA7 VA D59 AMss | SB_DQ28 SB_MAS5
A Dar Aves | SA_DQ3 SA_MA8 VA Do AKos | SB_DQ29 SB_MA6
A Das AWss | SA_DQ32 SA_MA9 VA D31 ALoa | SB_DQ30 SB_MA7
A Dai Avee | SA_DQ33 SA_MA10 VA D32 Avos | SB_DQ31 SB_MA8
A Das AWse | SA_DQ34 DDR CHANNEL A SA_MAT1 VA D33 AW23 | SB_DQ32 SB_MA9
A Das Aves | SA_DQ35 SA_MA12 A MA D34~ Ayai | SB_DQ33 Bk cHannEL B SB_MA10
A bas AUss | SA_DQ3s SAMA13 il D35 AWaT | SB_DQ34 SB_MAT1
c A Das Avee | SA_DQ37 SA_MA14 =i Dse AVo3 | SB_DQ35 SB_MA12
D3y AUse | SA_DQ3s SA_MAT5 D37 AUZ3 | SB_DQ36 SB_MA13
A Da0_Avs4 | SADQ39 A_DQS#0 D3g_Avzi | 5B DQs7 SB_MA14
D4 AWaa | SA_DQ40 SA_DQSNO A DGk Do AUST | SB_DQ38 SB_MAT5
A Diz Ayse | SA_DQ4t SA_DQSN1 SB_DQ39 N
A_DQS#2 D40_Av79 | SB AW30DDR B DQS#0
A Das AWss | SA_DQ42 SA_DQSN2 SB_DQ40 SB_DQSNO
A_DQS#3 D41 AWT9 | SB | DQS#1
A Dis AVs4 | SA_DQ43 SA_DQSN3 <16,17> DDR_A_DI[0..63] SB_DQ41 SB_DQSN1
i o sapam SA_DQSN4 ferl Dé2_AYIZ ] S5 DQ42 SB_DQSN2 Lir.
A Dd e saDass SA_DQSN5 35 16,17> DDR A MA[.15] Dd3 AWIZ ] S5 DQas SB_DQSN3 —
LD LUes sapass SA_DQSNG ADasis Dad_AVIS | s DQ4s SB_DQSN4 —
A Di7 AUS2 { S D7 SADASNY S#7 <16,17> DDR_A_DQS#0.7] Dis AULS | S8 paus SBDASNS e
A D49 _AKaz | SA_DQ48 A DQSO D47_AUi7 | SB_DQ46 SB_DQSNe DQS#7
A D50 AM43 | SA_DQ49 SA_DQSPO A DS <16,17> DDR_A_DQS[0..7] Das ARe{ | SB_DQ47 SB_DQSN7
A D51 AM45 | SA_DQS50 SA_DQsP1 A DQS2 Da9_AR22 | SB DQ48 DQSo
A DerAKae | SA_DQs1 SA_DQSP2 ATDOSH D50 ALsT | SB_DQ49 SB_DQSPO oS
A Des AKas | SA_DQs52 SA_DQSP3 A Dot D21 AMis2 | SB_DQ50 SB_DQSP1 bost
fp33 Ahas | sapass SA_DQSP4 s Dot AVE2 | sepast SB_DQAsP2 S5
D | SA Dasa SA_DQSP5 ADS% Do2 ANee | sepas2 SB_DQSP3 Lis
DS e s Dass SA_DQSP6 SBDQA53 SB_DQSP4 —
56 AM46 | SA-DO3 A DQS7 D54 _AK21 | SB | DOS5
A Deo—AKag | SA_DQs6 SA_DQSP7 D5 AKoz | SB_DQ54 SB_DQSP5 oS
e sapas? Ke2 | seoass SBDQSP6 asg
A D58 _AMA49 AP49 D56_AN20 | SB | DOS7
A Deo—AKas | SA_DQs58 SM_VREF_CA [-ARE] SM_DIMM_VREFCA  <15,16> Dev—ARs0 | SB_DQS56 SB_DQSP7
A Deo AMas | SA_DQ59 SM_VREF_DQO [-Apz1 SA_DIMM_VREFDQ  <16> Des—ARIg| SB_DQ57 -
A_Do1 AR5 | SA-DAS0 SM_VREF_DQ1 SB_DIMM_VREFDQ  <15> D5 —ALTg | SB_DQS58
A Des AMBT | SA_DQst SB_DQ59
A DesAKeT | SA_DQs2 D60_AK20 | S5 ogo <15> DDR_B_D[0.63] <
SA D63 D6T_AM20 ) 55-paet
Doz ARI8 | Se Das2 <155 DDR_B_MA[D..15] < e
SB_DQ63
B <155 DDR_B_DQSH0..7] < e
<155 DDR_B_DQS[0.7] < e
30F 19 Revip2|
HASWELL-MCP-E-ULT_BGAT168 40F 19 Revip2|
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@
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Yoo
PCH RTCX1
1 2 PCH_RTCX2 UU1E HASWELL_MCP_E
RU9  “{0¥10402_57 4 +RTCVCC
cus
+RTCVCC  1U_0402_10V6K ME CMOS PCH RTCX1 AWS5 o
62.768KHZ_12.5PF_FC-135 Q . PCH _RTCX2 AY5 E%;;
2 1 RU11 RU10 1 2 1M 0402 5% SM INTRUDER# AUB | —=0s—— J5
20K_0402_1% PCH_INTVRMEN _Av7-| INTRUDER RTG %ATA,RNO/PERN(LLS 5 2212%3?*81?*’38 <2299>
g " PCH SATCASTS _AVe] INTVEMEN SATA_RPOPERPS L3 [ 515 SATA PRX DTX PO <20> HDDI1
1 5 SCTRTCRSTE AU7C| SRTCRST ATA_TNO/PETNG_L3 [—a72 _PTX_DRX_NO <29>
4 4 LU P | RTCRST SATA_TPO/PETP6_L3 SATA_PTX_DRX_PO <29>
N = cur 20K_0402.1% RUi3 s <8> PCH_RTCRST# D—] SATA_RN1/PERNG_L2 |8 SATA_PRX_DTX_N1 <30>
: SATA_RP1/PERP6_L2 SATA_PRX_DTX_P1 <30> mSATA
15P_0402_50V8J , 15P_0402 50v8) 1U_0402_10V6K ==/ @ 0_0603 5%, SATA- TN PETNG L |12 SATA P DRI oo
SATA_TP1/PETP6_L2 SATA_PTX_DRX_P1 <30>
Hoa B OLS AN8 | HDA_BCLK/I280_SCLK SATA_RN2/PERN6_L1
- o AUS | HDA_SYNC/I280_SFRM SATA_RP2/PERP6_L1 [g1s
T Av70T] HDA_RST/I2S_MCLK SATA_TN2/PETNG_L1 [-Rq5 CardReader Board
<33> HDA_SDINQ, ;,i > AUT2 | HDA_SDI0/I2S0_RXD AUDIO SATA SATA_TP2/PETP6_L1 ardReader Boar:
v HDA_SDI1/1281_RXD
wiguoq  FTCRST close RAI] deer B el (B S asre s e e
Tu. @ AVAQ | A2 e A - - [ _C17_PCIE_PTX_DRX N6 _CU92 1 2 0.1U_0402_16V7K LA
TU% ® Avg“| HDA_DOCK_RST/I251_SFRM SATA TNIPETNG Lo [17—2C PO Dk pe-cee 1 2-3I8- S8 i e
PCH INTVAM 2 330K 0402 5% { 1281_SCLK SATA_TP3/PETP6_LO 3l _PTX_C_DRX_P6  <39>
330K 0402 5%
INTVRMEN - SATAOGP/GPIO34 [ j——oH-GPIO34 PGH_GPIO34  <9>
Tuss
% H: Integrated SUS 1.05V VRM Enable A PCH_GPIO36 PCH GPIO36  <9> +1.05VS_ASATASPLL
L: Integrated SUS 1.05V VRM Disable - SATA3GP/GPIOS7 PCH GPIOS7 PCH_GPIO37  <9>
TUzg  @CH JTAG RST#  AUB2 | po—mer -
51 0402 5% 1 2 RU17 PCH JTAG TCK___AE62-| PCH_TRST A12___ SATA IREF RU1321
TUsg @ PCH JTAG TDI __AD61 | PH.TCK SATA_IREF [ 177
TU% @ PCH JTAG TDO _AE61 | POH-TD1 Vo %‘0 within 500 mils
) U @ PCH JTAG TMs AD62 | FOH-TDO JTAG ” I 12 SATA RCOMP__RU19 1 2 3.01K 0402 1%
enre ALTL ] RSVD AT shtated pU PCH SATALEDS > PCH_SATALED# <39
C373 2 || 1 22P 0402 50V8J AG | B30 ATANR = <39>
< U PCH TCK JTAGX _AE RU20 1 2
HDA for AUDIO :%_'@—AVQ_ JTAGK 10K_04026% +3vS
c RPUT EMI@
<33> HDA_RST_AUDIO# ; 3 ::ﬁ ;ﬁT’éLK
<33> HDA_BITCLK_AUDIO 3 5 -:A SYNG
<33> HDA_SYNC_AUDIO S
_SYNC. 4 5 HDA_SDOUT 5OF 19 Revip2|
<33> HDA_SDOUT_AUDIO HASWELL-MCP-E-ULT_BGA1168
33.0804_8P4R_5% @
7 HDA SDO [>—BURLI 2 00402 5%
ME Debug (internal pull-down)
1: Disable Flash Descriptor Security (override)
+RTCBATT
o
%Omil
s -
DU1
S BAS40-04_SOT23-3
+RTCVCC E
1 o o
—0 +CHGRTC
1
cus 20mil
0.1U_0402_16V4Z
12
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Ehuider

CLK PCI LPC

UUIF HASWELL MCP_E CLK PCI TPM
3 3
cut™ @ cuie V|
@RFE=—R @RF@——}
e g CLKOUT_PCIE_NO XTAL24_IN égg ﬁﬁtéﬁ ‘gur - -
2 1 XTAL24 OUT PCH GPIO18 CLKOUT PCIE PO__ XTAL24_OUT 2 2
TV 0402 6% RUZ4 <9> PCH_GPIO18<__} 0| PCIECLKRQO/GPIOT8 . @j & &
21
CLKOUT _PCIE N1 RSVD 9
24MHZ_12PF_X3G024000DC1 PCH GPIO19 E% CLKOUT_PCIE P1___ DIFFCLK_BIASREF [0 E— 20O 1% +1.05V5 AXCK LCPLL
Y <¢> PCH.GPI019<} | PCIECLKRQI/GPIOT9 C35  RU26 1 2 10K 0402
[ |t OLOCK TESTLOW_C35 TR A A SR D
2 4 PCIE LAN <81> CLK PCIE_LAN 8t§ gg:g tﬁm# g:; CLKOUT_PCIE_N2 TESTLOW_C34 gi‘é =j§;} g }gi g:gg %
- - <31> CLK_PCIE_LAN AD{ | CLKOUT PCIE P2 SIGNALS TESTLOW_AKS [~ATg RU30 1 2 _10K_0402 1
== cu10 —= cuii <31,9> LAN_CLKREQ# 0| PCIECLKRQ2/GPIO20 TESTLOW_AL8 AN
@) Y
o owasow | ol o owa sov gy s 2 | oo o cuour Lro o AMSCLIOUT Lot sl 2 e | 5 aue o LSO cuc o
WLAN <35> CLK_PCIE_WLAN WLAN CLKREQ# N CLKOUT PCIE_P3 CLKOUT_LPC_1 > CLK_PCLTPM <39
<35.8> WLAN_CLKREQ# | PCIECLKRQ3/GPIO21 B35 CLK BCLK [TP# TU36
CLKOUT_ITPXDP_N +3VALW_PCH
<18> CLK_PEG_VGA# b Poo o A39 | cLkouT PCIE N4 GLKOUT_ITPXDP_P |32 Sbe U7 o
vea <18> CLK_PEG VGA e 32| CLKOUT PCIE P4 o
+3V8 <18> VGA_CLKREQ# | PCIECLKRQ4/GPI022 PCH_SMBDATA 8 2.2K 0804 8P4H 5%
<39> CLK_PCIE_CARD: OLe POE oAaD: 23; CLKOUT PCIE N5 PCH_SWIBCLK &
<39> CLK_PCIE_CARD CARD GCLKREQ# T CLKOUT _PCIE_P5 5
RU33 CardReader Board <39,9> CARD_CLKREQ# (| PCIECLKRQ5/GPI023
10K_0402_5% SML1DATA
F 19 Revip2| SML1CLK
o HASWELL-MCP-E-ULT_BGAT168
VGA CLKREQ# @
SMLOCLK __RU1742 1499 0402 1%
uuiG RASHELLNCESE SMLODATA _RU1752 1499 0402 1%
RU34 VIV
10K_0402_5% <37,39> LPC_ADO L A L ADo SWBALERT/GPIOTT PARZ coon <] PCH.GPIO11  <9>
<37,39> LPC_AD1 1 Avi5 ] LADI 5 SMBCLK [-ARg SMBOATA
<37,39> LPC_AD2 - W] LAD2 __ SMBDATA [“Ar>—PeIT GPIoss
<37,39> LPC_AD3 L Vi LAD3 L o SMLOALERT/GPIOB0 PARG S gark PCH_GPIOBO  <9>
<37,39> LPC_FRAME# - 0| LFRAVE SMLOCLK [~ART——SMLOBATA SMLOCLK  <30,31>
___________SMLODATA ["AU4  PCH GPIO73 SMLODATA  <30,31>
SMLTALERT/PCHHOT/GPIO73 PAUT—SMITCLK PCH_GPIO73 <9
+3VM SML1CLK/GPIO75 -AHs——SMLTDATA
M SML1DATA/GPIO74
RU46 1 2 1K 0402 5% PCH SPI HOLD1# PCH SPI cso# Y7 SPLOLK AF2__ CL CLK
RUA8 1 2 1K 0402 5% PCH SPI WP1% PCH 5Pl Cs1#_Ya] SPLCSO CL_CLK |"ADy—CL DATA CL LK <35>
Ac2]| SPI_CS1 SPI C-LINK CL DATA ["AF4 — GL RST CL_DATA <85>
bCH SPI MosI agd| SPICs? GLRST CLRST <35>
PCH_SPI MISO _AA4 | SPI_MOSI
+3VM PO SPEWPIE Yo | SPI_MISO
cut2 PCH_SPI HOLD1# AF1 22:7'82
SPIROM ( 8MByte) e 103
uu25 .1U_0402_16V4Z
PCH_SPI CSO# 1 os oo |8
PCH_SPI MISO 1 2 /o o o Vo 7 __PCH SPI 103 1 7 OF 19 Revip2|
PCH_SPI WP1# 2 1_PCH SPI 102 1 3 /?NF(,'“C;;) M '-D('Cljl 6 PCH SPI CLK 1 HASWELL-MCP-E-ULT_BGA1168
o
RUS0 3_0402_5% 4 Di(100) |-B—PCH SPIMOST 1 @
25Q64FVSSIQ_SO08 @ RPU3 +3VS
SA000039A30 sPimosit 4l [ 6 MOSI
SPICLK 1_3 6 CLK
SPI103 12 7 HOLD1# +3V8 o
SPIMISO 1_1 g MISO
RU43 RU44
H_SPI MOSI 1 402 AR 0w 33_0804_8P4R_5% Qu1A, 4.7K_0402_5% 4.7K_0402_5%
H SPI CLK 1 402 ST <or> EMI@ DMN66DOLDW-7_SOT363-6
EC_SPICLK <37>
s 402 EC_SPISI <37>
H SPI CS0# 402 EC_SPI CS#  <37> D CK SDATA —<_>D CK_SDATA <1529,35>
&g Reserve for EMI(Near SPI ROM)
10P_0402_50V8J PCH_SMBCLK 3 4 D CK SCLK
i s 5 Y pcH spl ikl > D_CK_SCLK <15,29,35>
RU47 ~ “@EMI@ 33_0402 5% Quis
+3VM @EMI@ DMN66DOLDW-7_SOT363-6
SPI ROM ( 4MByte )
+3VS
Uu26 0.1U_0402_16V4Z
PCH_SPI CS1# 1 8
PCH_SPI MISO 2 2 /cg by “ vt(:)c 7 __PCH SPI 103 2 RPU4 o QuzA
PCH_SPI WP1# 2 1_PCH SPI 102 2 3| Do/l c; M '-Dé': 3 76 PCH SPI CLK 2 MISO 2 1 8 MISO DMNBEDPLDW-7_SOT363-6
RUS1 3_0402_5% 4 /GVKB' 2 D|/|gé 5 _PCH SPI MOSI 2 03 2 2 7 HOLD1# U 2.2K at EC side (+3VS)
ClK2 3 6 CLK SMLICLK 6 2 1 6 SVB K2 ,
25Q32FVSSIQ_S08 @ MOSI 24 5 _PCH _SPI_MOSI o C_SMB_CK2  <16,18,37>
SA00003K820 EMI
33_0804_8P4g_5% —
uu2s uu2s SML1DATA 3 _T&T 4 EC_SMB_DA2 <161837>
Quzs
cute Reserve for EMI(Near SPI ROM) DMNGEDOLDW- SOT363-6
10P_0402_50V8J
12 2 1_PCH SPI CLK 2
W25QB4FVSSIQ SOIC 8P 64M EN25QHG4-104HIP SOP 8P RU49 ~ “@EMI@ 33_0402_5%
X76WIN@ X76EON@ @EMI@
SA000039A30 SA00006MKO00
uu26 uu26
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- cui8o
@ESD@ 1 || 2 SYS RESET#
RU52
10K_0402_5% 0.01U_0402_16V7K DSWODVREN - On Die DSW VR Enable
- H : Enable (DEFAULT)
o L : Disable
SYS RESET# Reserved for ESD +RTCVCC
UU1H HASWELL_MCP_E
RUS4 1 2 330K 0402 5% )
2 330K 0402 5%
RUS57 SYSTEM POWER MANAGEMENT
> PM APWROK [ > PM APWROK RUS6 ‘Nd . A@z 0_0402 6% _PCH_PWROK R SUSWARN# 1 2 00402 5% SUSACKY Az WSET oswyrEN AW7 DSWODVREN _
SYS PWROK RU58 1 2 0 0402 5% SYS PWROK R AG2 ! WROK "AJ5  PCH PCIE_WAKE#
RU59 1 3 00402 5%  PCH PWROK R___AY7 | SYS PWROK WAKE 1K 0402.5% |1 2 RUBO <] PCH_PCIE WAKE# ~ <31.35>
<37>  PCH_PWROK PCH_PWROK LT AAA~ZRUBD o 3vaLw_PcH
1 coer po e RUB1 1 200402 5% _PN_APWROK ABs | POt P
<37> PBTN_OUT# RUG3 : 2 PETN OUT# R - <30,37,39> PLT_RST# PLT RST# AGT, PLTRST CLKRUN/GPIO32 Vs CLKRUN# < CLKRUN#  <39>
0_0402 5% CLKRUNIGPIOS2 PAGE TU44
SUS_STATIGRIOBT PAcs—sTe0i =@
SUSCLK/GPIO62 [~APE—PM SLP 557 SUSCLK  <30,35>
37> PCH_FSMRSTH RUB4 1 2 00402 6% PCH RSVAST# A AW6 | =i SLP_S5/GPIO63 T B PM. SLP S5f <375
PCH RSMRST# ___ RUB5 1 210K 0402 5% <37 - SUSWARN# Avad BSMRST O rue TU43
<9 SU! PETN OUTF B ALY SUSWARN/SUSPWRDNACK/GPIO30 AJ6 PM SLP Sé#
; PWRBTN SIP s4 PM_SLP_S4#  <37> m
Note: EC is +3VL change to @ H ACIN AJ ATS PM SLP S it PM_SLP_S3# <37
RUB6 1 2 8.9K 0402 5% PCH BATLOWF __AN4 | ACPRESENT/GPIO31 SLP S8 PAlS — pm SLP A =37
+3VALW_PCH U4 SLP S0# AF: BATLOW/GPIO72 SLP A AP e TU4 1 PM_SLP_A#_ <4146>
duie SLP S0 SLP_SUS PAf7
- PSP wLANg <] SLP WLANF  AMB] S0 esrese Sioias PAJZ__PW SLP LAV Tgyoal)z i 2 - 3VALW_PCH
+3VALW_PCH -
9 PM_SLP_LAN#  <37>
not “support Deep §4,§8 can NC
y 8OF 19 Rev1p2
RUBS HASWELL-MCP-E-ULT_BGAT168
100K_0402_5% @
Note: Deep Sx need use EC GPIO for DDPB_CTIRLDATA: Port B Detected
ACPRESENT function
746> ACN[ DDPC_CTRLDATA: Port C Detected .
RB751V-40-YS_SOD323-2 % 1l: Port B or C is detected
+3VS 0: Port B or C is not detected
) RUBS (Have internal PD)
PCH_PWROK 2 o 0_0402_5% uuil HASWELL McP_E +3VALW_PCH
8 4 SYS PWROK 1 2 __PCH PWROK
VGATE 3V 1 Y +3VS APS
AG |
y uu1ov - PM SLP S3# ;
RU70 MC74VHC1GOBDFT2G_SC70-5 RU71 B8
10K_0402_5% @ 10K_0402_5% 25> PoH VP A9"| EDP_BKLCTL DDPB_CTRLCLK %g RU72 1 2 22K 0402 5% +3VALW_PCH O— 5575557 3 fe]
@ K040 <a7> C6 | EDP BKLEN  pp spEBAND DDPB_CTRLDATA |59 5oz GTAL SN SLP Sa¢ 4
<25>  PCH_ENVDD EDP_VDDEN DDPC_CTRLCLK [~B17 Dpis GTRL DATA DDI2_ CTRL_CK_ <28> BN SLF ik 5
o h RU177 DDPC_GTRLDATA DDI2_CTRL DATA  <28> S 6
0_0402_5% * 7
oG 8
<18> Gos FB N[ _>—2 GR@1_PCH GROTT L8| PiROAIGRIGT Y - on <6> PCH_RTCRST# > 9
+3VS <41,51.9>_ DGPU_PWR_EN PO s Na<| PIRQB/GPIO78 DISPLAY DDPB_AUXN [~Ba DD AUX DN DDIf_AUX DN <26> 10
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w D b4 b4 Table 3-16. PEX_IOVVD/Q Power Rail Combined
+18VSDGPU place under GPU LVID N §‘§ ? g@ : o * 58 GPU Package | Capacitor DN
partof 3 2 g2 25 Type Type _|Feotprint | Poputation | Location
B26 a4 o AAT0 GB2B-64 1.0 pF [ X685 0402 1 Under GPU
Cse ] FBVDDQ 01 PEX_10VDDQ_1 |aAt2 - 4.7 4F([ 65| 0603 g Near GPU
(2% 2% | o8 |08 ok |nE t—t50] Fevona o2 PEXIOVD00 2 [aais . 0iF | xsR | osos . vy betiresn 67U and Povier
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*—Fis4 ] FBVDDQ 14 PEX_IOVDDQ_14
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z ''so |'8% [ Na1 | FBVDDQ 22 PEX_IOVDD_6 on S Rail Capacitor Type | Footprint | Population | Location |
28 ‘i;\ - m L 58 L 5% |, 5% Naman  [oau [ xes |ow |2 Under GPU
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' 31 Go figdar @pii AT G 1 2 Note: This table is for non-SLI mode. For SLI mode, please refer to the MIO Decoupling table.
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<24> FBA D[32.63] < wmmm—
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I
N
N V26
Va7
+FB_PLLAVDD R Wa7
+1.05V8 VGA 1.05v Close Close to P22 N\ W25
veA@ o N
A2 i . +FB PLLAVDD F16
V3 PBY160808T-300Y-N 2P N J K - T—F22
< a =1 < FB VRED23
1, D g 2 6 TP@ @4—
L83 £ £ g
—g88& q ] 8
L, 2 L A [ y [ +FB PLLAVDD _ H22 |
2 El 2
2
EF 3 i 3 2 GC6 CLAMP_F3
® j RVGT 10K_0402_5%
PU Close to H22 RVE2 1 A R 2 604 0402 1%F22
L15VSDGPU O J RVE3 1T R/ 2 604 0402 1%J22
FBVDDQ_GPU
For VRAM DEBUG using_FB_VREF
Table 3-14.  FBx_PLL_AVDD and FB_DLL_AVDD Filtering
U
Package Rail Capacitor Type Footprint | Population Location
GB2B-64 FBx_PLL_AVDD | 0.1 uF 0402 2 Under GPU
and
T bLLavDD | 22MF 0805 1 Near GPIJU
Combined Bead Type Q
30 © (ESR=0.010 Q) 0603 1 [Near GPU

FBA_D0O
FBA_DO1
FBA D02
FBA D03
FBA D04
FBA D05
FBA D06
FBA D07
FBA D08
FBA D09
FBA D10
FBA D11
FBA D12

FBA D13
FBA D14
FBA D15
FBA D16
FBA D17
FBA D18
FBA D19
FBA D20
FBA D21
FBA D22
FBA D23
FBA D24
FBA D25
FBA D26
FBA D27
FBA D28
FBA D29
FBA D30
FBA D31
FBA D32
FBA D33
FBA D34
FBA D35
FBA D36
FBA D37
FBA D38
FBA D39
FBA D40
FBA D41
FBA D42
FBA D43
FBA_D44
FBA D45
FBA D46
FBA D47
FBA D48
FBA D49
FBA D50
FBA D51
FBA D52
FBA D53
FBA D54
FBA D55
FBA D56
FBA D57
FBA D58
FBA D59
FBA_D60
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FBA D62
FBA D63

FB_PLLAVDD_
FB_PLLAVDD 2

FB_VREF_PROBE

FB_DLLAVDD

FB_CLAMP

FBA_CMD34
FBA_CMD35

NT55-GT-5-A2_BGA595
SA00007GJ10

FBA_CMDO  <23>
FBA_MDO Cgé FBA CMDO / <

FeA_CMD1 |-
FBA_CMD2 |54 ,
FBA_GMD3 | 557 i
FBA_CMD4 k556

FBA_CMDS |5
FBA_GMD6 |55
FBA_CMD7 k53 ,
FBA_GMD8 |67 i
FBA_CMD9 |-Go5

FBA_GMD10 |Gog

> FBA CMD[2..16]  <23.24>

FBA CMD11
FBA_CMD12
FBA_CMD13
FBA_CMD14
FBA_CMD15

6.1.10 Memory ODTx, CKEx, and RST Termination

DDRS3 requires Memory Termination on CKEx, ODTx and Memory Reset (RST). Table 6-8

describes the required termination.

FBA_GMD16 | yog
FBA_CMD17 Iz X
FBA_CMD18 |5

FBA_CMD19 |7
FBA_CMD20 | yio6
FBA_GMD21 |yos
FBA_CMD22 |5
FBA_CMD23 |55
FBA_CMD24 |-j55

FBA_CMD27 | io7—
FBA_CMD28 [-hat———
FBA_CMD29 |-j7>——
FBA CMD30 |55~ _

FBA OMD31 |28 FBA_DOT_L

reA pamo fprg VA
vy | I QUIA2

> FBA CMD[18.30]  <2324>

Table 6-8. Memory ODTx, CKEx; and RST Termination

DDR3 Command Bit Default Pull-Down
ODTx 10k
CKEx 10k

FBA_CMD25 |-j5——— RST 10k

o) e o= Ho Termination

FBA CMD2

DOMA[3.0]  <23> FBA_DOT_H

FBA CMD18
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MEMORY
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FBA_DQS_WPO
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QSA#3.0]  <23>

QSAH[7.4]  <24>

QSA[B.0]  <23>

QSA[7.4]  <24>

CLKAD  <23>
> clkao#  <2s>

CLKA1  <24>
S cikate <2

FBA DQM2ITe5> QUIA; a

FBA_DQMS3 | DQMA[7.4]  <24>

Fon Dawa J-E22 QUA FaA_CKE_
FBA DQMS [-Aazs—

FBA_DQM6 |-Tps
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2
2
2

2
&
S
=z 3,
x
s

R
10K_0402_5%

R
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1
1
1

RV59
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i O] L 4 810 D3 256URTE FOTCAG TICTBGA9P N7 810 D3 250XTBHTCAG GAger N
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Fon_CHDL4 15 15 Place close to Vram 6.1.3  DDR3 Frame Buffer Command Mapping ook e
i CHOZS “3 A CLIGAD N15x GPUs have generic FBx_CMD[35:0] pins that conmect to the memory vehe |
N FBx_CHE26 B [ command/address pins. To optimize the layout for different memory types and N
packages, the GPUs support different mapping modes (Table 6-2). Choosing the best
Fox Cor B Bl command mapping will help simplify layout and allow you to reduce layer count .
Fhix_CHOZ8 M2 A2 and/or area. 133K odc2 Ké% 0.01U_0402_25V7K
FBy_CHD29 MO Pl Table 6-2. Support Command Mapping by GPU Package “
FBx_CHD30 Rag* RAS* Supported CMD
Mapping for
FBi CHD3! Packages | DDR3 Benefits
FB. CHD3? GB2B-64 | D Mode D is optimized for 1115x using DDR3 memory in-the
GB4B-128 BGA96 package and is supported for single rank designs.
Fhx_CHD33" Using this mode will allow routing in four signal layers'.
0 This compact layout offers a high level of symmetry H
FBi CHD34 DGO allowing higher speeds without requiririg termination.
FB1_CHD35 DG GB2B-64 | E Mode E is optimized for DDR3 dual rank designs.
GBAB-128
Hotes: Note: 'Hot including two additional layers for power planes.
1. Hot availeble in GB2B-64 package.
2. GPU debug pins; not connected to DRAM. See section 6.1.11
A
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am

<225
<22>
<22>
<225

<22.23>

<22,23>

FBA_D[32..63]
DQMA[7..4]
QsA[7..4)
QSAH[7.4]

FBA_CMD[2..16]

FBA_CMD][18..30]

Memory Partition A - Upper

32 bits

[64..32]

s
+VREFC UV9 M8 E3 A D45
VREFCA oaLo f¢7
SVREFD Uvo it | YREFCE ook A DL
MDY N3 . 1 foroups
A CMD11 7| A0 QL3 Iy A D47 o
A CMDE Py | Al DAL Iy A D43
A CMD25 N2 | A2 DALs G A Das
MD10 pg | A3 baLe Ih7 2
MD24 P2 | A4 al= DAL
A CMD22 N a2
A CMID7 R g D7 A D53
A-CVDzT T8 | A7 % pavofcs A D49
MD6 R3 | A8 Daut I7cg 54
MD29 7|49 Dau2 ey 50 foroupe
A CMD23 R7_| A10/AP DQUS 1747 A D52
A CMID28 N7 AT DQus 745 A D48
A CMD20 T3 | A12/8C DQUs I7pg A D55
MD4 T7 | A13 DQUe |43 51
DT o DQU
NG +T5VSDGPU
FBA CMD12 M2 B2
FBA_CMD27 Ne | BA0 V2o o = = «
FBA_CMD26 M3 BA2 VDD 527 1 §% 1 gg 1 §§
voD kg1 82 L3832 L33
VDD ‘<§? B} 8T oo
CLKA1 J7 VDD FNg 98 298 298
<225 CLKA1 K VDD 85 783 |82 PLACE 0.1uF CAPS CLOSEST
CLKATZ K7 | SK R g2 | €2 | €2
<22 Clkat a PN B s S = TO THE MEMORY DEVICES
2
MD18 kil oo - vooa |4 A4 PLACE LARGER CAPACITORS
Place close to Vram po 2]cs vooa |22 SLIGHTLY FARTHER AWAY
A CMID15 el I vona JFee
CLKA1 A CMD13 (3| CAS D2
B vooa I Eg +1.5VSDGPU
A VvDDQ F‘“
3 VvDDQ
RV71 Qsas F3 B HZ
162 0402 1% QSA6 crjpast T vbDQ e
VGA®@ pasu = vbba
3
ol x x x x x x x =
DQMAG cH vy 3| vss 2?44 32 _L38% 3% _L3% 823133 183 133
B I g g ) ) ) 8 8 9
G
QsA#s ey [— Sl o 293 292 293 298 295 288 295 |2 88
QSA#6 B7 | DOSL. VSS I'Jg €2 | 82| 22 | €2 g5 | 25 | 85 | €5
DQsU vss 1 = b b b 2 2 2 3
vss fg—1
vss [ — —
vss ‘
FBA_CMD5 T2 RESET vss ??
vss
RV72 1 NGA@ 2 243 0402 1% [EH e B
- ne vssa |o——1
*—JaNC VSSQ fpy 1
Xt ne VvssQ pg
*—NC vssa fgs 1
vssa fgs—1
vssa fge—1
VsSQ oy
vssa fgg 1
vssa f=——¢
96-BALL
sic Dazwﬂ?‘&ﬁ% 4 TCTEGAIP N7
SA000GEB40
X76VHY0@
+1.5/SDGPU +1.5/SDGPU

RV74
1.33K_0402_1%
VGA@

RV76
1.33K_0402 1%
VGA@

o

«

cvay
.01U_0402_25V7K
VGA@

RV75
1.33K_0402_1%
VGA@
o

RV77
1.33K_0402 1%
VGA@

o

cvao
.01U_0402_25V7K
VGA@

s,
+VREFC UV9 M8 E3 A D39
VREFCA QLo fF7
SVAEFD UVe 1 | VAEECA o A D3
f DaL2 ks
mm—a oo g — [
B Py | Al DaLs Iy A D32
25 N2 | A2 DALs G A D36
Fi 10 pg | A3 baLe Ih7 34
F o P A4 al. DaL7
gls
22 Re | A0 EE
A8 8" D7 A D61
5 e [ % pavofcs A D59
Fi 6 R3 | A8 Daut Ice 60
Fi 29 v [ Dau2 ey 57 feroup?
5 7| A10/AP DQU3 |7 A D63
28 N7 AT DQus 745 A D56
) T3] A12/8C DQUs |55 A Doz
f 7 ] A3 DQUS |-A5 5
F T W A4 Dau7?
NG F15VSDGPU
FBA CMD12 M2 B2
FBA_CMD27 Ne | BA0 2o o = ) o
FBA_CMID26 s | BAY Vo Jer——] gE |1gE 188
voD fks——¢ 82 Ld2_L3cd
Vs e —— o8 T.e8 [ o%
VDD
o — voo [ 1 232 [233 [P83  PLACE 0.1uF CAPS CLOSEST
FBA CMD19 ko | C . VODJITRg S s = TO THE MEMORY DEVICES
CKE § VoD
[SH . > vooa A PLACE LARGER CAPACITORS
'ﬁ Cs VDDA éf‘* SLIGHTLY FARTHER AWAY
«a | RAS VDDA |Gy
3] CAS VDDA |55
E VDDA [Es—1 .
J o] - — 1.5VSDGPU
vDDQ
o crfoos,  H vooo i
pasu  *[ vbba
9
x x x x % x x =
3 A9 = 3 |, 58 3
i vshe—— 185 185 '8 135 182 185 182 182
3 vss FES——+% Ehs QQ 8% QQ 83 L0638 1L064L33
vss g1 g g o o o o
G8
QsA#4 fcry) — VSS o 298 298 298 298 2@5‘ 2 §’§‘ 2 g’g‘ 298
QSA#T B7 | DAsL e €2 | 82| 22| €2 g 2 | 85 | €5
Dasu VSSEhwMT { S s s s = = = 2
NSy T —
vss fpr 1 ¢ - : :
vss ‘
FBA CMDS5 T2 ves e
vss
RV73 1 NGAGh 2 243 0402 1% 8| ves |2
Ji -~ B1
X—rNC vssa fgg—¢
X—55NC vssa f5r—¢
bomia L vssa |5
x—{Nc vssa e —¢
vssa f-gs—¢
vssQ g1
VvssQ [y
vssafGe 1
vssa [
BALL
$1C D3 256t 4 GA 96P
‘SAO000BEB40
X76VHY0@
SA000076P20
S1C D3 256MX16 KAW4G1646D-BC1A FBGA 96P
V6
76VSAO@
SA000076P20
S1C D3 256MX16 KAW4G1646D-BC1A FBGA 96P
%4
SA000076P20
STC D3 256MX16 KAW4G1646D-BC1A FBGA 96P
uvs
SA000076P20
STC D3 256MX16 K4W4G1646D-BC1A FBGA 96P
Security Classification | Compal Secret Data Campal Elﬁctmniﬂs Inc.
lssued Date | 201410214 | Deciphered Date | 2015/02/14 Tile VRAM DDR3 A U,
THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF GOMPAL ELEGTRONICS, ING. AND GONTAINS CO! TR I Nlbb‘ pper.
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&D ize | Document Number
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELEGTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS e LA-B731P o
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

T

B T




LCD POWER CIRCUIT

+3VS +LCDVDD SM010014520 3000ma
T Udd o +LED_VOUT 2200hm@100mhz B+
W=60mils 5y vin W=60mils . DCR 0.04
256 W=20mil.
4 GND AD 4.7U_0603_6.3V6K FBMA-L11-201209-221LMA30T_0805
a1 VIN PC@ 1
1U_0402_10V6K en 2 PCH_ENVDD  <8> 4 e
2 AP2821KTR-G1_SOT. G259
0.1U_0603_50V7K~D
R400 2
100K_0402_5%
RE15 1 2 INVTPWM
<8> PCH_INV_PWM > 0_0402_5%.3&
1 2
<4> EDP_DISP_UTIL > R617 @ 00402 5%
PC@ 2
R619 @EMI@
10K_0402_59 C800
1 220P_0402_50V7K
o
<37> BKOFF# EROEES
c8o1
100K_0402_5  220P_0402_50V7K
@EMI@
<4> EDP_AUXP
<4> EDP_AUXN
<8> CPU_EDP_HPD <9> [2C1_SDA
<9> [12C1_SCL
100K_0402_5%
.Lcovop Place closed to JEDP1
<4> EDP_TXN1
y <4> EDP_TXP1
C262 <4> EDP_TXNO
» 0-1U_0402_16V4Z <4> EDP_TXPO

MURATA DLW21HN900HQ2L _0805

<10- USB20 P4 < >— 3]

L39

<10- UsB20 N4 < >— 2]

(EMI request)

+5VS

+5VS_TOUCH

2 10402 5%

1
w %Omils

eDP PANEL Conn.

CONN@
ACES_50406-03071-001
VS0 R315 1, @ , 20 0402 5% +3VS CAMERA 300 o5 b
<9> TOUCH_INT <___} TOUCH INT Ga P2
= USB20 P4 R & Pas
USB20 N4 R S P32
G2 P37
C189 1 || 2  0.1U 0402 16V7K EDP AUXP C 25] G1
C188__1 |[ 2 0.1U 0402 16V7K_EDP AUXN C 24d 2
12C1 DA 1| 23] 24
12C1_SCL 22(] gg
+5VS_TOUCH OT‘(’)VU=C— E‘U:{“S'T IS i 1
<8> TOUCH_RST[_ > od 20
q 19
il 8
+LCDVDD 05055 1pp 72 18
59 17
q 16
BKOFF# Ag }i
INVIPWI 13
W=20mils g e
+LED_VOUTO- { °d 10
‘———08 9
x—5d s
C247 1 || 2 01U 0402 16V7K __ EDP TXN1 C 6] 7
B €191 1 |[2___0.1U 0402 16V7K___EDP TXP1 G J 8
4
€237 1 || 2 01U 0402 16V7K __ EDP TXNO C 4
B €190 1 |[2___0.1U 0402 16V7K___EDP TXP0 G 233
—1d7
JEDP1
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Y, e
DP to VGA-IT6513
+3VS
+3VS_6513
+3VS_6513 +1.8V_VDDO +1.8V_RX_VCC +1.8V_VDDO +1.8V_RX_VDD +1.8V_VDDO +1.8V_DAC_VDD
RA40 2 100603 5%
x
3
= N N x ] v
g s s X E o g
S o o © o ©3 ]
S 5 S 1 3 23 3
o gl g 3 o 295 o
=8 ——as— = 0§ S g
° RA25 38 g ) gﬁ 38 283 R g o
1K_0402_5% 2 2 2 212 2 259 B} El
a7» 65133V PWR_ENs[ 0513 3V PWR EN# 2 1 E s s Bl
1
i " \/
CA19 Place near Pin 35,36 Place near Pin 13,48
o 0.1U_0402_16V7K
RAL 1 @, 2 00402 5% M
+1.8V_VDDO
+5VS =
H
>
@
€
o 28
+3VS 6518 38 s T 5T % +1.8V_RX_VDD
<8> CPU_DP_HPD < 3 [F] 1 DP_HPD ] L2, 2| 2
@ LH’-J - ISPSDA R of o o
QA1 RA10 ISPSCL R 282828
¥ % = <
2N7002E_SOT23-3 4.7K_0402_5% 63 83 [ 83
~ UA1 =y 2% 88 3@ I S S 2
C
=S< [a)a) 29 00 oooo
o8 23 +3VS_6513
—DEHPD 4010 20 S8 88 88 5888
28 oo g8 22 T .
GA11 2 || 1 0.1U 0402 16V7K CPU DP1 C PO 26 o 270ma  270mA MCUVDDH
<> CRU_DPI_PO CA3__2 | [1_0.1U_0402_16V7K_GPU DPT G No 27 | RXOP
<4> CPU_DP1_NO - RXON
CA15 2 || 1 0.1U 0402 16V7K CPU DP1 C P1 29 47 39
<4> CPU_DP1_P1 RX1P vcursTN [H-8—e@
S Chu bR B CA16 2 [T 0.1U 0402 16V7K_CPU DPT C NI 30 | FXIF
8@ _gTi0
1avSo—RAI 2\ @ A 1 1M 0402 5% URCER
CA17 15 ISPSCL R 1 2 RA12 22 0402 5%
I 0.1U_0402_16V7K “g’;ggk 16 ISPSDA_R il 2 RA14 22 0402 5%
RA19 1 @ . 2 00402 5% 2 || 1 DDt AUX C DP 20
<8> DDI1_AUX_DP <> AR N -~ RXAUXP ¥ ‘
o DD AUX DN S RAZ0 T RS 0 0402 5% 2 |[ 1 DDITAUXC DN 19 | PXALXR VGADDCGLK |-23—CRT OLK 1 2 RAT6 22 0402 5% CRT GLK 1 <27
11 cais 21 CRT DATA i 2 RA18 23 0402 5% | (e
0.1U_0402_16V7K VGADDCSDA CRT_DATA_1 <275
DDI1_AUX DP_R 18 3
" DCAUXP VSYNC PCH_CRT_VSYNC R <27>
4 RA2E 2 A @ A 1 1M_0402 5% DDI_ AUX DN R 17 | BOAUKE |z B POHIORTHSYNG R <o70
= = +1.8V_DAC_VDD
s s
+1.8V_RX_VCC O 25 1 avee vODC = 2
o3 Te¥ 3L avee g g
L IT6513FN —3
0§‘ 1 2 ° §‘ 2 g
22 S s
g g PVCC
= = jorp [ FCH CRT R { > PCH.CRT.R <27>
s s 8
Place near Pin 22 joaP 2 ECH CRT.G [ > PCHCRT.G <27>
24
+1.8V_RX_VDD O DVDD18
-o-—E 108p |2 EEASEES {_> PCH.CRT.B <27>
<
S, 01002 16v4 R ETeCT [
o nseT |2 RA32 1 2 931 0402 mD
+1.8V_RX_VCC % ASPVCC
o
~
g 0.1U_0402_16V4Z VDDA +1.8V_DAC_VDD 2 RA37
1 o 1M_0402_ 5%
6 CA28 k=] XTALOUT 6513 XTALIN 6513
RA34_1 2 23K 0402 5% 43 Comp 0.1U_0402_16V4Z 2383353 R
Moy 651 RA3S 1 2 2.0K 0402 5% 42 | PCSDA 2ul2wl2 0 XAt H
¢ PCSCL ATALN |84 XTAUN 6513 27MHZ_10PF_X3G027000BATH-U
. XTALOUT 33 XTALOUT 6513 ystal 4
Note: need external PU to 2K ~ 10K g o ou OGND
g & ; 21 anp A
N TT6513FN_QFN48_6X6 cazi@| N\ ;
5 15P_0402_50V8J—— @
2
,3VS._ 6513 RA36 1 2 10K_0402 5% PWDNB
Al
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CRT Connector

+HDMI_5V_OUT
1 2 +HDMI 5V OUT GRT
CRB1.0 use 470hm@100Mhz Bead R328 0_0402_5%
L6 EMi@
BLM158B470SN1D_2P L7 0_0603 5% 1
CRT R NN CRT R 1 1 2 CRT R 2 JCRTY
5 EM@ | 6
BLM15BB470SN1D_2P L9 00603 5% i
CRT G CRT, G 1 1 2 CRT G 2 fa—
[0 EMI@ 7
BLM158B470SN1D_2P L11 0_0603_5% 1
CRT B 1 N2 CRI B 1 1 2 CRT B 2,
16
N 3 3 3 3 3 3 3 3 = | 1 o7
i b e e e e e e e e e
RP2 L&, L&, - L&, L&, - - N & 7
150_0804_8P4R_5% Ty Y Y TR oK o ST ] R
g o & o 3 o 2 o & o B @EM@ | 'aX @M@ | 'ad @EMe@ | 'as aTil 4
22 2 2 22 22 22 22 22 22 e 0 [£°
” = = = = = = = = = 15
. /
N N N SUYIN_070546FR0155251ZR
CONN@
L2 EMi@
BLM158B470SN1D_2P
CRT HSYNG 2 1 45 2 CRT HSYNC 3 1 v~ 2 CRT HSYNG 4
330402 5% L3 EMI@ CRT DATA 3
BLM15BB470SN1D_2P
CRT VSYNC 2 1B 2 CRIVSWNCI 1~~~ 2 CRT \(SYNC 4
330402 5% ] 1
EMI@ C24 C251 EMI@ CRT CLK 3
10P_0402_50V8J , 10P_0402_50v8
+5V8 +3VS
SELx Function
s |, o | o | e | L port 1 is chose
c c c c v
P 's==cr7e 's=—=c7s0 's=—ce1 H port 2 is chose
& & & &
"~ 2 "~ 2 "~ 2 "~ 2
é > > >
[ <5 N N N
+5VS +3VS
[
+3VS utt
PCH CRT R 16
<26> PCH_GRT R R 5V VDD HDMI_5V_OUT
From PCH <26> PCH_CRT G F;g':‘ %?} (; G 3 +HDML_SV_OU
- <26~ PCH _CRT_B PCH _CRT_HSYNC R B8 VDD 53
R647 R648 <26> PCH_CRT. HSYNG_R PCH CRT VSYNC R H_SOURCE VDD |55
4.7K_0402_59 4.7K_0402_5% <26> PCH.CRT_VSYNC R CRT DATA 1 V_HOURGE VDD
-K_0402_ <26> CRT_DATA 1 T 70| SDA_SOURCE o - - -
N <26> CRT_CLK 1 SCL_SOURCE jille = e e
g 3
P CRT SEL % | ol 5 carrencz 10 CRT CONN, 22K 06025 S
il B — N H1_OUT 4g cRT vsynec 2 SEL:Low
vi_ouT o o
2o CRT DATA &
. 2
(o 00402 5% 2 , @ , 1 R549 20\ W 2 AT [Ha CRT CLK 3 |
10K 0402 5% 2 R762 P ro |28 AED DOCK ep_poo e
G2 (51 HEEN Dotk GREEN DOCK <38
K GND B2 ] HSYNG DOC BLUE_DOCK <38> v,
g | G\D H2_OUT [+ VeYNG DG HSYNC_DOCK  <38> To Docking
) S :
31| GND V2 OUT ™43 CRT_DATA DOCK VSYNC_DOCK  <38> SEL:High
33| GND SDA2 745 CRT CLK DOCK CRT_DATA_DOCK  <38>
GPAD scL2 CRT_CLK DOCK <38~
PBV713-AZLEX_TQFN32_6X3~D
N SA00004R600
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RE30_1_EMI@. 2 62 0402 5%
0.01U_0402_16V7K
__HDMI CLKs | Lis J_HDMI R CKs
+3V8 0.1U_0402_16V4Z |4 1 . El K?
12C_CTL EN N C534: C535 C536 c537
12
2 2 2 2
a7a A 0402 5% +3V/ 1 vooas DP_DOp [a9 HDMI_DOCK D2+  <38> 4 3
7K 0402 5% 71 voD33 DP_DON HDMI_DOCK D2-  <38> ‘ HOMI CLK- HOMI R CK-
0_0402_5% vopes o 0.01U_0402_16V7K | MURATA DLW21HNS00HQ2L 0805 |
- 56 1 VpD33 DP_D1p EB HDMI_DOCK_D1+ <38> Desian Guide: SM070003Y00
2 BPSw &1 32 DP_GFGO/SCL_CTL prom 34 romesor Plac§01 uF 601 uF decoupling capacitors Bast 1 2 62 0402 '
1 DPSW_SW . . L6311 RY@~2 620402 5% ]
<38> DP_DOCK_SEL >— AR = SWISDA_CTL DP_D2j HDMI_DOCK_DO+  <38> ’ A
R519 0_0402_5% __12C CTL EN 38126 CTLEN DP D20 :833 HDMI DOGK DO- <38~ on each VDD33/VDD15 pin,
[ __DPB PO 3 31 the capacitors should be placed as close to
IN_DOp DP_D3p HDMI_DOCK_CK+  <38> F . ! )
BN 41 IN"Don DP_Dan :130 i HDMI_DOCK CK- <38~ the chip package pins as possible B633 1 RYI@r 2 62 0402 5%
% IN_D1p DP_AUXp_SCL gi HDMI2_DOCK_SCL  <38> . HDMI TX0+ ¢ L16 - ¢ HOMI R DO+
f PCH ——————{INDin DP_AUXn_SDA |35 HDMIZ_DOCK_SDA  <38> to Docking ; <<2?
rom _opBP2 9] DP_HPD HDMI_HPD_DOCK  <38> Lavs
+3V8 DPB N2 0| N-Dep
| 42 4 3
R335 1 2 10K 0402 5% DDI2 CTRL CK _oPBP3 12| DP_CA_DET [——< DP_DOCK_CAD  <38>
R336 1 2 10K 0402 5% DDI2 CTRL DATA DPB_N3 13 mfggp op crat -2 DP_CFG1 HDMI_TX0- | MURATA DLW21HN900HQ2L 0805 | HDMI R DO-
DPB_AUXP 52| " . 19 HDMI TX| HOMS DOSK St a2 2 SM070003Y00 - M
0. 2 100K 0402 5%
— PR AUKN =21 IN_AUXp TMDS_CHOp Hg—FOMI T »
DPE_AUXN ST | IN-AUXD TuDS CHioe RESS 1 EMI@n 2 62 0402 5%
DDI2 CTRL CK 50 22 HDMI TXi+
<8> DDI2_CTRL_CK IN_DDC_SCL TMDS_CH1p =
<o DDIz GTAL DATA DDI2_CTRL DATA a9 | IN-DBC. Sl Jubs Chte a1 HDMI_TX1
11 ca pET TMDS.Crizp [ 25— HOMI T RE67 1 RMI@n 2 62 0402 5%
TMDS_CH2n
<8> CPU_HDMI_HPD 51 IN_HPD I to HDMI Conn. HDMI TX1+ | w7 X | HOMIR D1+
o TMDS_CLKp ' o
R3s7 = TMDS _CLKn
e DPSW_DDCBUF M DS S DA [
98 TMDS_DDCBUF TMDS HPD 17— HOMI HPD HDMI TX1- | MURATA DLW21HN900HQ2L 0805 | HDMI R Di-
S DPSW_PEQ 8| oeq ! - 3 SM070003Y00 2
Design Guide: 2 [23 TMDS RT
. . N |2 HDMI_REXT 27 TMDS_RT 59 TMDS_PRE RE68 1 RMI@r 2 6.2 0402 5%
Place 2.2 uF ceramic capacitor REXT TMDS_PRE [ ——— >
close to CEXT pin Ra12 x4 {pp GND |§§:‘
P i GND
tF’IaRt:EXa.I_4.$')9K1/oReS|stor close L3vS02 1 53 | \ioe oND 3,?
o pin 4.7K_0402_5%" T D RE69 1 EMI@. 2 6.2 0402 5%
PSB339BQFNG6GTR2-A0_QFNG6_7X7
4.7K_0402_5% 7 HDMI_TX2+ | | HOMI R D2+
| SA000060T00 s fve
1 2
% 4 3 led
HDMI TX2- | MURATA DLW21HN900HQ2L 0805 | HDMI R D2-
I2C_CTL_EN Mode SM070003Y00
Low Pin Control Mode R671 1 EMI@n 2 62 0402 5%
High I2C Control Mode
r 5 +HDMI_5V_OUT
Control Switching Mode +5VS  ysg C
SW DP Output HDMI Output HPD_SRC N W=40mils
0 Enable Z DP_HPD 1 1
IN
c802 3
1 Z Enable HDMI_HPD op 12 ,010_0402_16v42
AUTOSW_EN Power Mode AP2330W-7_SC59-3
+3VS +3VS +3VS +3VS : o
Low Control port switching
« « High Automatic port switching HDMI connector
R475 R463 R448 R460
4.7K_0402_5% 4.7K_0402_5% 4.7K_0402_5% 4.7K_0402_5% LOMI SOATA L3§ESDL5V°°3’2—5°T23‘3 oM HPD o iHDMI
@ @ —soAlA 2 | 5 HP_DET
DP_CFG1 "] _DP_cFGo DPSW_DDCBUF DPSW_PEQ HDMI_SCLK 2 +HDML5V_OUTO 7 VA
CPU_DP2 NO C268 2 || 1 04U 0402 16V7K DPB_NO HDMI_SDATA
o o <4> GPUDP2 N0 [ 0 @ESD@ HDMI_SCLK ggf [
R477 R467 R450 R461 CPU_DP2 PO C269 2 || 1_01U_0402 16V7K DPB_PO
—> 14
4.7K_0402_5% 4.7K_0402_5% 4.7K_0402_5% 4.7K_0402_5% <> CPUDP2PO oPU DP2 N1 2 [ 4 - 0B N1 DM R OK 13| Reserved 2
@ @ @ ws CPUDPZNT [ c270 01U 0402 16V71 - o o |2
- - CK_shield GND
CPU_DP2 P1 C271 2 || 1 04U 0402 16V7K DPB_P1 HDMI_R_CKs - 22
<4> CPUDP2P1 [ +HDMI_5V_OUT HDMI_R_DO- gg* gmg 23
CPU_DP2 N2 C272 2 || 1 04U 0402 16V7K DPB_N2 -
<4> CPU_DP2_N2 = HOMI HPD HOMI R DO- DO.shieid
<> cPU_DP2 P2 [ CPUDPZP2 C273 2 || 1 0.1U 0402 16V7K DPB_P2 HOMI R_D1- Do
+3Vs +3VS CPU_DP2 N3 Co74 2 || 1 04U 0402 16V7K DPB_N3 N R386 HDMI_R D1+ D1_shield
<4> CPUDP2N3 [ > 100K_0402_ 5% HDMI R DZ- oI
CPU DP2 P3 C275 2 || 1 0.U 0402 16V7K DPB_P3 R337 @ -
9 e o <4> CPU_DP2_P3 > 2.2K_0402_5% HDMI R D2+ | D2_shield
R478 Rag4 6> DD AUX DN [ DDI2 AUX DN €283 2 || 1 0.U 0402 16V7K DPB_AUXN A D2+
47K_0402_5% 4.7K_0402_5% Dl AUX OF oms 2 |1 1 010 0402 16VTK oPB AP HOMLSCLK N SOV éoooueﬂmsmasn 4
h <8> DDI2_ AUX DP [ > = BC232000800
TMDS RT TMDS PRE
~ N
Ra81 R482
gK,omz,t"% 4.7K_0402_5% Security Classification Compal Secret Data Compal Electronics, Inc.
Issued Date 2014/02/14 | Deciphered Date | 2015/02/14 Title HD I CONN
THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDEI D T Number =
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF F(?s ocument Number
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS [2USto! LA-B731P
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC. — 17

ETH Wod
| B T C T 5 T




Ehuider

+3VS
HDD Board Conn s ? Ml
s o o
12 13
R12 2 c
4.7K_0402_5% < S
. - <) 30
e Ut 2 § T2 \8 =
o - 10 o - JHDD1
EN VDD 20 2 S
6 SATA PTX DRX PO SATA PTX_DRX_ PO co 2 1 0.01U 0402 16V7K SATA PTX C DRX PO 1 vDD B = RDSATA PTX DRX P0C279 1 2 0.01U 0402 16V7K RDSATA PTX C DRX PO 1 1
AP DG SATA PTX_DRX_NO C102 | [ 1 _0.01U 0402 16V7K__SATA PTX C DRX NO__ 2 HEP e L8 R111 X76TI@ 2 4.99K 0402 1% RDSATA PTX DRX N(C280 1| [ 2 _0.01U 0402 16V7K__RDSATA PTX C DRX_NO 2
<6> PTX_DRX_ _INn 16 R755 1 A A 2 1K 0402 5% ] 43
6 SATA PRX DTX PO SATA PRX_DTX_PO C112 || 1 0.01U 0402 16V7K_SATA PRX C DTX P05 NC RDSATA PRX DTX N0C281 1 || 2 0.01U 0402 16V7K RDSATA PRX C DTX NO 514
<6> PRX_DTX_ SATA_PRX_DTX_NO C122 | [ 1 001U 0402 16V7K_SATA PRX_C DTX No 4 | B-OUTp 9 A DE RDSATA PRX_DTX P0c282 1 | [ 2 0.01U_0402 16V7K _RDSATA PRX G DTX PO 63
<6> SATA_PRX_DTX_NO B_OUTn  A_PREO [ B DE 78
B EQf 19 B_PREO VS el]
A _EQ1 17 | A-PRE! 15 RDSATA PTX DRX PO 1 9|8
B PRE1 A OUTp [ RDSATA PTX DRX_NO t 09
A EQ2 4 A_OUTn 10
+3VS TEST 11 RDSATA PRX DTX PO +5VS +5VS_HDD n
e} B EQ2 - gsg S*mﬁ 12 RDSATA PRX _DTX NO 5V HOD ? J2 [e} }g
R15 1 @~ 2 47K 0402 5% A DE | EPAD - +5VS_| 1 l. 2 : 14 L]
R17 1 2 47K 0402 5% B DE Yg SN75LVCPGOTRTIR_A4_TQFN20_4X4 T i JUMP_43X118 6|15
0% SA00003ZX00 100mils : @ 718
R14_ 1 2 47K 0402 5% B EQ1 X76TI 8
Ve e @ - , .22 |izg *—ie 18
| R20 1 2 4.7K 0402 5% A EQ1 ut Cc284 cg S 20 | 19
o ¢ =0 | —H=
R22 1 2 47K 0402 5% A EQ2 10U_0805_10V4Z & 2 22
A g 2 28 2 §@ e <
R13 1 2 47K 0402 5% B EQ2 > \ 24
ARA 75K +-5% 0402 - g o
PS8527CTQFN20GTR2-A1 X76PAR@ N 3 ACES_50406-02071-001
R21 1 2 47K 0402 5% A DE é}“g{,‘gmuoo EP0ZE0E0 conne 2
; A
VO AV SP010016L00
RI6 1 @, 2 47K 0402 5% B DE
R18 1 X76PAR@2 47K 0402 5% B EQ1
R19 1 2 47K 0402 5% A EQ1
R23 1 2 00402 5% A EQ2
R10_ 1 2 0 0402 5% B EQ2
"
APS G-Sensor K}
R523 +3VS
0_0402_5% Q
° U26 PC@ 3
" A C633 1 H 2 10U 0603 6.3V6M
cs
asas7> DR 3 |\ et vag |14 C628 1 || 2 0.1U 0402 16V4Z
<15:357> D_CK_SDATA >—{ SDA/SDISDO
R521 1 2 10K [0402_5% SDO/SA0 11 1 2 G SEN INT
+3V¢ 510K 10402 5% 16 INT1 [g AAA > G_SEN_INT <8>
% »x—2- ADC1 INT2 |2— e
*—3- ADC2 10 0_0402_5%
X—=- ADC3 RES
x g NG 5
*—21 NC GND 5 ||
GND
LIS3DHTR_LGAT6_3X3
SA00004VFOO A
LIS3DH
SA0 ->0, Address is 0011 000 (0x30h)
SA0 ->1, Address is 0011 001 (0x32h)
4
Security Classification Compal Secret Data Compal Electronics, Inc.
Issued Date 2014/02/14 | Deciphered Date 2015/02/14 Title

THIS SHEET OF ENGINEERING DRAWING IS THE PROPRIETARY PROPERTY OF COMPAL ELECTRONICS, INC. AND CONTAINS CONFIDENT!
AND TRADE SECRET INFORMATION. THIS SHEET MAY NOT BE TRANSFERED FROM THE CUSTODY OF THE COMPETENT DIVISION OF R&[
DEPARTMENT EXCEPT AS AUTHORIZED BY COMPAL ELECTRONICS, INC. NEITHER THIS SHEET NOR THE INFORMATION IT CONTAINS
MAY BE USED BY OR DISCLOSED TO ANY THIRD PARTY WITHOUT PRIOR WRITTEN CONSENT OF COMPAL ELECTRONICS, INC.

HDD & G-Sensor

I'$ze | Document Number
Eusto

LA-B731P

Date:

I C

D

etro-




+3VS_SSD_NGFF
JssD1
1+ anD 3.3VAUX v +3VS_SSD_NGFF | mki -
GND 3.3VAUX
*—2 PERn NIC
*—¢| PERp3 NIC 15—
GND DAS/DSS# [5—X ca34 o
fommicnl FETs VAT 14 5 47U_0603_6.3VK [ 0.1U_0402_16V4Z
o GND 33VAUX [He—x o
X—&1{ PERn2 3.3VAUX 30
*—57{ PERp2 NIC |53~
53 GND NG |55~
*—55-{ PETp2 NG |55
*—55-{ PETn2 NIC |55
56| GND NIC 39—
X—57-{ PERn1 NIC 35—
*—35-{ PERp1 NIC 33—
+——351 GND NG [H35—X
%—35- PETn1 NIC [5g—X "
o1 el P R657 1 2 0 0402 5% DEVSLP1 <65
GND NIC [—43—X
SATA PRX DTX P1_C836 1 || 2 0.01U 0402 16V7K SATA PRX DTX Pi G 42 R670 1 2 00402 5% {>
<6> SATA PRX_DTX_P1 PERNO/SATA B+ NIC [aa—x
AR gSATA PRX_DTX Ni_C837 1 |[ 2 0.01U 0402 16V7K_SATA PRX DTX N1 G RSN Ne
GND NIC [ag—<
SATA PTX DRX N1 (838 1 || 2 0.01U 0402 16V7K SATA PTX DRX Ni C 48 R659
<6> SATA_PTX_DRX_Ni PETnO/SATA A- NIC ag—x N H
o SATAPIXDRXP1 SATA_PTX_DRX P1_C839 1 2 0.01U 0402 16V7K_SATA PTX DRX P1 C ? PETROSATA Ar PERSTH gg NGFF _SSD RST# Rl \ @ ~ 2 00402 5%  — PLT RST# <37,39,8>
+———=3 GND CLKREQ# [g7—X
%—22-{ REFCLKn PEWake# 25—
*—22-{ REFCLKp NIC [-gg—X
GND NI 22X
59 60 SUSCLK SSD 1 2
USCLK SSD 0 0402 5%
ssD DET# 22 e SUSCLK |9 J SUSCLK  <35,8>
<89> SSD_DET#<__}—>> &5 PEDET 33VAUX g7
+——=1 GND 33VAUX EE
16N 33VAUX +3VS_SSD_NGFF
GND
[
'J MTG77 wTa7s 28
LTCX005V800
V4 BELLW_80159-3221_67P-T
e
+3VS
+3VALW +3V_NFC
+3VS +5VALW. +5V_BST_NFC [e]
o 9
R638 R639 @
Q534 | 499_0402_1% 499_0402_1% 00603 5% 2 Ress | 00603 5% 1 2 Re37
DMN66DOLDW-7_SOT363-6 gy
- +5VS +3VS
3170 SMLOGLK SMLOCLK 6 T&[ 1 SMLOCLK NFC T T
. 0 0603 5% 1 2 Re62 00603 5% 1 2 Re40 .

1
R643 020402 5%

17> SMLODATA<JSMLODATA 3 T&] 4 SMLODATA NFC 18V NFC
Q538 o CONN@
DMN86DOLDW-7_SOT363-6 HB_A511510-SCHR22
s A <9> NFC_DET < NFC_DET 1
R642 ~ 6_0402_5% :
x—514
<9> PCH_GPIO7d__> ZEQ SE‘S%O# 5
6
+3V_NFC +3V_NFC SMLOCLK NFC 517 Ll
R664 SMLODATA_NFC 9|8
0_0402_5% %
L5V NEG 1 ao~2 NFC RESET# <o NFCRQ [ > I
a _ +5V_BST_NFCO 12
- @Tui2@ 13
14
R644
o Uss 10K_0402_5% R413 ‘5GND 16
, 3 e Voo |8 o 100K_0402_5% oo 2
<9> NFC_RST# [ >———"—"—|INt > our 4 2| a o JNFCT
<1831,358> PLT_RST_BUF# o PSR 212 3 v s— W BLst ¢ A4
[c] - GND
us7_ SA00004BV00
MC74VHC1G08DFT2G_SC70-5 R414 NL17SZ07DFT2G_SC70-5 N
R641 100K_0402_5% @ A
0_0402_5% ~
AR 2]
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+3VALW

00603 5% 1 @ 2 RL2

uLt
L3
LAN _CLKREQ# 13 LAN_MIDIO+ 1
<7.9> LAN_CLKREQ# T 5 36| CLK_REQ N MDI_PLUSO [ AN MBI 5 vouT
<1830358> PLT_RST_BUF# aroaBat PE_RST N MDI_MINUSO VIN
<7> CLK_PCIE_LAN 41 pe_okp MDI_PLUS1 LAN_MiDI1+ 4 GND —D
<7> CLK_PCIE_LAN# ; PE_CLKN - MDI_MINUS1 VIN
0.1U_0402 10VZK 1 || 2 CL1 PCIE PRX C DTX P3 38 H 20 LAN MIDI2+ CL15, 3 LAN_PWR_ON
<:g> Eg:g{ﬁ?gm{é g 0.1U 0402 10V7K 1 | [ 2 _CL2 PCIE PRX C DTX N3 39 ":SP I MMD[‘)‘M%HSS 21 LAN_MIDI2: 1U_0402_10V6K =— EN
<10> _PRX_DTX! 1r n ] R AP2821KTR-GI_S0T23-5
41 23 LAN_MIDI3+
<10> PCIE_PTX_C_DRX_P3 PERp MDI_PLUS3 N
<10> PCIE_PTX_C_DRX_N3 42 PERn MDI_MINUS3 24 LAN_MIDI5
+3V_LAN
LAN SOLK 2 1 swe_cLk @ SVREN N [
SMB_DATA
- 2 RsVD_VCCIP31 [ BLs 1 2 ATK 0402 5% *IMPORTANT NOTE: LAN_PWR_EN Controls PHY Power
NOTE: LANWAKE_N must be P ) 2 .
connected to PCH's GPIO27. <9> LANJ’ME::M LANWAKE_N VDD3P3_IN
<9> LAN_DISABLE_N RLS 0_0402_5% LAN_DISABLE_N 4
04023 VDD3P3 4 oo
2
2\ con vt 8 B
NOTE: LAN_DISABLE_N must be connected LAN ACTVITY# 0 0402 5% T R 2 RLE LN RACTMITWE 27| ¢y ° vDD3Pa 29 22 B
' LED2 3
to PCH's GPIO12/LAN_PHY_PWR_CTRL. ] - 2 LN PWR BN <a7s
This GPIO12 pin must be set as VDDOP9_47 | N
- VDDOP9_46
"LAN_PHY_PC" function through FITC It;i g ﬂ:g %‘OL&‘N gﬁ JTAG.TDI VDDOPS 37 [-F
tool. TL3g JTAG_TMS LAN 33| JTASTOO | o VODOP 43 42
Tlig @ JTAG TCK_LAN % | TaaTek | & ‘AP
&} VDDOP9_11
LAN XTALO RL8 1 2 LAN XTALO R 9 40 +0.9V_PHY_CORE
oY INCUN LA o XTAL_OUT VDDOPS_40 35
XTAL_IN VDDOP9 22 (55
VDDOP9_16 g
VDDOPS_8
ALY 1 2 1K 0402 5% 30 =
25MHZ_10PF_7V25000014 TEILEY
RL10 1 2 301K 0402 1% 12 7 +09V LAN OUT 2 1Lt
3 N RBIAS CTRLOP9 47UH_PGO31B-4R7MS_1.1A_20%
49
GND  GND | VSS_EPAD No s " 200
CL5 CL6 GI218LM-QQJY-B0_QFN48_6X6~D == cb ——cb . i =
10P_0402. 50VE, 4 |2 10P 0402 50V8J S oceuen 17 1§ 2|§ 2§ NOTE: Total requirement Cout>=20uF. ESR<50mohm.
2 % 2 8 & LAYOUT NOTE: Place LL1, CL7, CL8, CL9, and close to PHY]
@ 3 )
H B N
Connect RBIAS through a 3.01 kQ 1%
pull-down resistor to ground and then
place it no more than one half inch T
(0.5”) away from the PHY. PD SEL Function
L L Ax to Bx; LEDAx to LEDBx
L H Ax to Cx; LEDAx to LEDCx
H X Hi-Z
+3VALW saANe ' A LAN va .t h
1 1 1 Ic
cLio cLi1_| cLi2
RL17 1 2 47K 0402 5%
0.1U_0402_16V4Z
+3V_LAN 2
o
LAN_PME# TU_0402_16V4Z
SR
RL15 L2
RL19 1 2 0 0402 5% 499_0402_1%
358> PCH_PCIE WAKE# < }—PBLIS 1 AR A 2 00402 5% | o 0402 coocoooa
ggggggg BO+ g:‘g ; LAN_MIDI3-_DOCK <38>
BO- LAN_MIDI3+_DOCK <38>
307> SMLOGLK SMLOCLK 6 & 1 LAN_SCLK LAN_MIDI3- 2| o,
- 34
QLzA LAN MIDI3+ 3 Bl+ EB LAN_MIDI2- DOCK ~ <38>
DMNG6DOLDW-7_SOT363-6 AO- B1- LAN_MIDI2+_DOCK ~ <38>
ik . .
== LAN MDDz 6 B2+ :‘gg > s Mo 00K <5 To Docking.
SMLODATA 3 T&T 4 LAN SDATA Al+ B2- LAN_MIDI1+_DOCK  <38>  SEL:Low
43V_LAN <80,7> SMLODATA<__} LAN MiDI2+ 7 25
QLB Al- B3+ EB LAN_MIDIO-_DOCK ~ <38>
DMNB6DOLDW-7_SOT363-6 B3- LAN_MIDI0+_DOCK  <38>
RL7 1 2 10K 0402 5%  DET SiG# R LAN_MIDI1- 9 | por Lepgo |12 LAN AGTIVITY# DOGK <385
LAN MIDI1+ 10 LEDB1 :‘4‘ ; LAN_LINK#_DOCK  <38>
RL12_ @1 2 10K 0402 5%  JTAG TMS LAN A2- LEDB2 [~
NOTE: Default SMBus LA b0, “ cor gg:B LAN_MIDIB- RJ45 <325
RLIT @1 2 10K 0402 5%  JTAG TCK LAN Address is 0xC8 A+ co- LAN_MIDI3+_RJ4S  <2>
LAN_MIDIO+ 12§ s Cis :‘gf ; LAN_MIDI2-_RJ45  <32>
C1- LAN_MIDI2+_RJ45 <32>
SMBUS PULL-UP OPTIONS DET SIG# R ALIS 1 @ 2 0 0402 5% 13 27 To RJ45 conn
<389> DET SIG# R > AAL = SEL C2+ EB LAN_MIDIt- RJ45  <32>  SEL:High
3 LAN_MIDI1+_RJ45 <32
SMBUS SPEED RL15 & RL16 L e " =1, o e
AN ACTNVITVE 15| LEDAO C3+ 55 LAN_MIDI0-_RJ45 <325
1 faul i 4990h 22| LEDAT C3- LAN_MIDIO+_RJ45  <32>
MHz (Defaul setting) ohm %221 ' Epp2 10
5 LEDCO [55—X
PD LEDCT [3g—X
100KHz/400KHz 2.2Kohm o “ LEpcz 0%
RL1B PAD_GND
10K_0402_5%

PI3L720ZHEX_TQFN42_9X3P5~D
SA000038200
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<31>

<31>

<31>

<31>

<31>

<31>

<31>

<31>

LAN_MIDIO+_RJ45

LAN_MIDIO-_RJ45

LAN_MIDI1+_RJ45

LAN_MIDH-_RJ45

LAN_MIDI2+_RJ45

LAN_MIDI2-_RJ45

LAN_MIDI3+_RJ45

LAN_MIDI3-_RJ45

VAV RRVAVR VIV

T36 RJ1
e et |24 12
- GND
LAN MIDIO+ RJ45 2 D1+ MX1+ 23 RJ45 MIDIO+ RJ45 MIDI3; 8 PR4- 1
. . GND
LAN MIDIO- RJ45 3 TD1- MXA- 22 RJ45 MIDIO:; RJ45 MIDI3+ 7 PR4+
4 TcT2 MCT2 21 RJ45 MIDI1- 6 PR2-
LAN MIDI1+ RJ45 5 TD2 MX2+ 20 RJ45 MIDI1+ RJ45 MIDI2- 5 PR3-
LAN MIDI1- RJ45 6 TD2- MX2- 19 RJ45 MIDI1- RJ45 MIDI2+ 4 PR3+
7 TcT3 MCT3 18 RJ45 MIDI1+ 3 PR2+ 40m||
LAN MIDI2+ RJ45 8 D3+ MX3+ 17 RJ45 MIDI2+ RJ45 MIDIO- 2 PRi- 10
- _ GND
LAN MIDI2- RJ45 9 TD3- MX3- 16 RJ45 MIDI2; RJ45 MIDIO+ 1 PR1+ 9
10 15 GND
TCT4 MCT4
LAN MIDI3+ RJ45 11 TD4+ MXd+ 14 RJ45 MIDI3+ SINGA_2RJ1660-000111F
LAN MIDI3- RJ45 12 13 RJ45 MIDI3-
D4 MXa- 82%4%007000
1 1 1 1 350UH_IH-160
| csss | csse _| csa7 _| cs3s SP050006F00
Al 2_16V4Z .1 2_16V4Z
0U_0§)_6 2 0U_0§)_6
0.1U_0402_16V4Z = 0.1U_0402_16V4Z
Il C339
RP3 RJ45 GND 1 I% 2 LANGND
|
i 75_0804_8P4R_1% 1000P_1206_2KV7K
Place close to TCT pin _0804_8P4R_1% e 45 GND 77
o] o «
- D31
L27 ISCA00002M00
ESC5V028D03_SOT23-3
100UH +-20% TLPH4018C-101M 0.35A ESD@
RJ45 GND
SHO0000N700 EMI@ N
40mil
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40mil SPK1
+5VS A i1 +VDDA . 2 1 BEEP# R 1]L2 MONO_IN SPKL+ c2_1 2 00603 5% _SPKL+ 1 1
T 60mil 60mil ? <9> PCH.SPKR [ > cC1 | 1U_0402_6.3V6K SPKL. ca, 1 2 0 0603 5% SPKL-1 2]}
RC4 1 @ , 2 00603 5% RC1
1 47K_0402_5%
ccz 4.75v Al &
RCS DCt a8
01U_0402_16V4Z |, 100P. 0402 50V8) 4.7K_0402_5% % AZ5125-028.R7G_SOT23-3 \BoCFTEN-00R
(output = 300 mA) - Int. Speaker Conn. v 0500 CoNN@
5
POR, 2 1 HDA RST_AUDIO#
<38> POP
SM010014520 3000ma 220ohm@100mhz DCR 0.04 PVDD._HDA < L4l -
Omil 3 RB751V-40-YS_SOD323-2 !
VDDA Lci2 1 6105403 16V47 .10 5403 16V47
* FBMA-L11-201209-221LMA30T_0805 1 1 1
ccs ccs
ces
10U_0805_16V4Z DC3
2 2 2 FE EC_MUTE#
Vi
Place near Pin41 Place near Pin46. RB751V-40-YS_SOD323-2
SM010014520 3000ma 2200hm@100mhz DCR 0.04
L15VS Lce2 1 16U 0§63 8 3Vt .15 vopa20mil
FEMA-L11-201209-221LMAG0T_080 il
1
o7 s Headphone Out
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3VSDGPU_MAIN_EN From GPU <l T1 AlL GPU power rail up and stable to PEX_RST# de-assertion | 0.1 5 ms
0%
+5VALW +15VSDGPU Al33V
A5VALW +VGA_CORE 5 %
NVDD H
v
PEX_VDD H 133
1.05V L)
RV 4
100K_0402_5 H
FBVDDIQ H

L2N7002LT1G_SOT23-3 _|
@

DGPU PWR EN# Notes: - All 3.3V includes all rails powered at 3.
- PEX_VDI i

.3V
D 1.05V includes all rails that are shared

<415189> DGPU_PWR EN Figure 3-6. Example of Power-up Sequencing Order

<18,48> 1.5VS_DGPU_PWR_EN

Note:

= The ramp time for any rail must be more than'40 ps and is recommended to be

less than Zms.
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PD101

PDS1040-13_POWERDI5-3 Q
2
MB_VIN 3 !
{> PL101 EMI@ —_
T FBMA-L11-322513-151LMA50T_1210 2
t DC_IN_S1 1~~~ 2 DC_IN_S2 3 1
PD102 L
PDS1040-13_POWERDIS-3
2-0401-003 - -
J —PC’ — PC104
o 106 o 1000P_0603_50V7K
EMI@ EMI@
~ ~
BOM Config
UMA
DDR3L
DIS|EMIQ/VGAR/VGAEMI@
+3VLP
Rshort@
1
+CHGRTC
2014/9/17
DIs@ DIS@
PBJ101 DI PR102 PR103
, | 5600603 5% EE00603 59 DIS: RTC at FAN
e
ML1220T13RE
A@
PBJ102 _@UMA@ PR104
560_0603_5% 560_0603_5%
2 1 1 2 1
% ® © UMA: RTC at Docking
MLTZ20TTaRE Security Classification Compal Secret Data Compal Electronics, Inc.
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ACES_50290-0100N

+3VLP
EC_SMDA
EC_SMCA
TH
Bl+ _ i
PR202 @PC202
<40,41> 100_0402_1% o] 01U_0603_25V7K - -
’
VMB p @PR204 @PR205
1000465 3% 10K_0402_ 1% 10K_0402_1%
PL201  EMI@ 40,41 - EC_SMB_DA1 <37,44> o -
FBMA-L11-322513-151LMAs0T_1210 <2 0 7 41> o ” @PU201
BATT 51 1~ 2 BATT+ 100kS405 0 1 vec TMsNst |2
- - PRROT L > EcsuBcki <74 2 enoruvsts [ 2 ot
PC201  EMI@ PC203  EMI@ 40259 3| 6 @PR208 7
«| 1000P_0402_50V7K ~ 0.01U_0402_25V7K 0.0402.5 <37,45>  MAINPWON OT1 TMSNS2 47K_0402_1%
PR211 4| — 5 @PH01
o 6.49K_0402_1% X~ OT2 RHysT2 [==—X 100K_0402_1%_NCP15WF104F03RC H
2 1 +3VLP G718TMTU_SOT23-8 o
EMI

PR212 2013/10/28 update PH201 chang
1K_0402_1% Common part SL200002H00

[ > BATT_TEMP <37>

Bl <40>

2013/10/14 update
For KB9022 3
conse 2omn | ACtlve Recovery
40W PR202 52w, 0.54V 40w, 0.42V
10K ohm
oSW PR20284.5W,0.54\/' 65W, 0.42V L
22 .6K ohn
For 65W adapter===>action 84.5W, recovery 65W <ar eovee <} > ApPL <aras
65W: -
Iada=0~3.42A (65W/19v=3.42A) PR214 _
ADP_I=20*Iada*Rsense 21K_0402_1% PROTT
=20%3.42%0.02=1.368V o 22.6K_0402_1%
VCIN1_PROCHOT=1.368*%10/(10+22.6)=0.42V 7 VOO PH <] — .

2014/09/12 Change PR214 16.9kohm to 21kohm, VCIN1_PROCHOT ~ <37>
84.5W: change OTP trigger temperture to 85 degree —
Tada=0~4.447A (84.5W/19v=4.447R) GO?K (;94%20(150/

ADP_IZZO* Iada*RSenSe ;= = 2° H PROCHOT# EC  <37>
=20%4.447*%0.02=1.788V
VCIN1_PROCHOT=1.788%*10/(10+22.6)=0.55V - i
o PR223
- 10K_0402_1%
- 3 .
@Pc207 ==\ 3| é)
CPU thermal protection at 92 degree C 1000P_0402_50V7Ky gg
PH203 under CPU botten side : IEEEAYESEEC pin| B2
(92 degree = 7.3K ohm) => VCINO_PH = 1V % 2014/03/24 update PH203 chang
(56 degree = 26.11k ohm) => VCINO_PH = 2V 3\-| Commion part SL200002H00
o
3.3%7.3/(7.3+16.9)=1 g
3.3%26.11/(26.11+16.9)=2 o
8
> ECAGND  <37>
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Protection for reverse input max Power loss 0.22W for 90W;0.12W for 65W system
CSR rating: 1W
VACP-VACN spec < 80.64mV
— Vgs = 20V
. Q301 Th 5 60V B
Id = 250mA T
fF 2N7002KW_SOT323-3
PR302 Rds (on) = 35mohm max
1 2 Vgs = 20V ]
A A vds = 30V
- ID = 7.7A (Ta=70C)
Need check the SOA for inrush 2014/03/24 update PL301 chang
Fa305 Common part SH00000YGO00
AON7506_DFN33-8-5 P2 PR303
1 0.02_1206_1% EMI@ PL301 CHG_B+ AON7506 DFN3:
2 1UH_NRS4018T1 RoNDGJ_a.zA_ao%r
Ini 3 1 5 1 4 1 2 . . .
L Lx T T Tsat: 4A 3 3 < N 5
1 1 ~ - > > = >
r b DCR: 27mohm Q 2 2 o
) - U |- o |
- E = - g VIN g8 g8 8¢ 8¢ £
L 352 2o L9 ©3 ©3 03 °3 | o3
S ay T o S| T o o 24 -
o *8 o E] 3 7 es | e2 84
3‘ o @ o o VE = 0.5V =8 = JEE H
& PD301 ® ® 2
| § BQ24725A ACDR, 1 © BAS40CW_SOT323-3 3
3 z BQ24725A BATDRV 1 28Q24725A BATDRV_1
o N Rds (on) = 30mohn max
p=p] 28 Vgs = 20V PR306
32 1 2 83 * PC310 95 By / 4.12K_0603_1%
change AON6414AL to MDU1512 3 pC307 o 25 o) 0:047U_0402 25V7K vds = 30V
= =1 72 g
change AON6414AL to AON7506 2 0.1U_0402_25V6 s 851 VP - 0.37y P = 7A (Ta=70C)
change AON6414AL to AON7506 ° &q 3 i =
change PQ AON7408L to AON7406L = PD302 [
20140702 23 RB751V-40_SOD323-2 2 Support max charge 3.5A
1407 &8 Rshort@ 8% Power loss: 0.245W
N g PR311 J e} Power loss: 0.24:
change PC 0.1u to0.01u . . o « o DihoHG Tt 2 4 8 2014/03/24 update PL302 chang ;ESPV"{E};:}Q: W P A
2014071 - g -l g ol /'S =VS S C . v
20140715 ~ 5 7l PG312 p = 0.0402_5% £ Common part SHO0000YD0OO pec < m BATT+
88 38 1]L2 g g 3 g
ge PC303 g 3 [ g u PL302 PR312
change PC302 L] ] o w  |1u_oso3osvek| & & 12 3 4.7UH_FDSD0630-H-4R7M-P3_5.5A_20%  0.01 1206 1%
20140804 o S o 2 i a| o | | BQ24725A LX 1 2 G 1 4 . .
< < 5 5 PC313 T T
B > 3l ® | ©  1U_0603 25V6K 2 [ i3
: : PU301 1 o ]
] o o w > = z 2 o =
o = 21 o 7} T %) o} 5 © b O o] P N x
mo = 2§ 5 8 T H g e g e g | .2 | .2
1 B = 15 DL CHG 4 < g 2 8 ey TS TRy
ACN LODRV I N ] ! 2 38 ——=8y
4 B < - 28 - =8 g £8 TEg
5 " % 8§ 83 o &3 ol T8 o T8
| U ==
ACP GNDS H>PH314 e S NRE 402 3° 2 3 W
10_0603_1% | &“é’@, S S
BQ24725A CMSRC 3 13 SRP 2 CSOP a0
CMSRC SRP A @
06 _L Leg o ag‘@, <~
BQ24725A ACDRY 4 f o0 2 2 CSONi 2
0.1U_0603_16V7K E
1 2 BQR4725A AGOK 5 11__BQ4725A BATDRV
+3VLP Oppate T00K_0402_1% ACOK 5 BATDRV
a 5 < = = =
@ e} o 2 =1 **Design Notes**
<378> ACIN < #For 65 /90W system, 3S1P/3S2P battery
e N ® @ 2 Ba24735RGRR_QFN20_3P5X3P5  +3VLP Maximum Charging current 3.5A
Battery discharc DOW!
[ BQ24725A ILIM 1 2 Sty discharge power
. . &l 5 #Register Setting
Module model information g 3 o= « 316K 0402 1% 1. 0X12 bit8 set 0 (default 1) to disable TFAULT HI if add ISN choke
PRI1E g b oo — gg, 2. 0X12 bit3 set 1 (default 0) to enable turbo boost function
BQ24735A_V1.mdd 120K pa02_1% 8 ggl N 3. Disable turbo when AC only
VINO—T A2 8 8§ ¥ o % #Circuit Design
BQ24735A_V2.mdd oo o 2 = 1. ACOK,ILIM pull high voltage need base on 3/5V enable control
) g 2. Use 10X10 choke and 3X3 H/L side MOSFET
Charge current 3.5A
< Power loss : 1.82W
Power density : 0.81 (15X15)
3. If use 4S per cell 4.35V battery, need additional circuit
I ® 3 for ACDET (PR218/PR220/PR222 change to 0.1%, parallel resistors
“é’r ] - <> EC_sMBCKI <3743> with PR222 for ACDET setting)
8oL ¢ <2 - 4. PC223 2200p is for quick response when AC plug out. il
82T 82 89 For hybrid design, need double check PQ202,P0203,P0204,PQ205 component rating
Sl c¥ oy <> EC_SMB DAl <37.43> N
s Lo S - #Protect function
g & S Rshort@ PR321 B | -
8 « o D 0403 5% . ACOVP : ACDET voltage > 3.14V
8 o2 2. Charger timeout : No communication within 175s(default)
OALY ADP_I 7.4 - - o X e - -
<8743 3. ACOC : 3.33 X Input current DAC setting(default)
5 4. CHGOCP : 3/4.5/6A based on current current setting
Vin Dectector N N
\V PC325 @ 5. BATOVP : 103-106%
Min. Typ Max. 100P_0402_50V8J 6. BATLOWV : 2.5V
L-->H  17.16V 17.63V 18.12V lose EC chip 7. TSHUT : 155C _
H-->L 16.76v 17.22v 17.70V 8. IFAULT HI : 750mV (default)
9. IFAULT LOW : 110mV (default)
VILIM = 20*ILIM*Rsr |
ILIM = 3.3*100/(100+107)/20/0.02
= 3.986 A
(] 1
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3 2

PR402
499K_0402_1%
. . ENLDO 3V5V 1 2
Module model information OB+
SY8208B_V1.mdd oF
EE]
&3
]
Lo S
EN1 and EN2 dont't floating &
PU401
B+ EMI@ PL401 1 3V5V_EN PC425 PR411
HCB2012KF-121T50_0805 N EN1 0.01 uﬁoAtJ)zfzsvm 1K_0402_1%
1 ~AL2 3V yIN 8 3 1|2 1 2
3 T .5 5 N EN2 Rshort@ PRA0T PC403 T
- NS
3&* 5 iﬁ* 3%* g |6 BSTOV ¥ ]2
28 RS e 0_0603 5%  0.1U_0603_25V7K
05 Q3 8o @8« PL402
g E o S S L e LX 3V 1~ 2 X o +3VALWP
S - - = -
8 | ‘ A our |4 & [15UH_PCMBOSST-1REMS_6A_20% - < - -
5 [ D 3 -
LDO +3VLP ® b e 5B 28 Y
SPOK <a7s .| B SY8208BONC_QFN10_3X3 s >8 o Soal Selal Seal 3o
o PC410 R a8 =8 8" =8
3 «|  4.7U_0603_6.3V6M o N 8 g 8 8
Check pull up resistor of SPOK at HW side 33 < =) =) = =
kY z sl 81 81 ®§
o 8 =
2l ¥
3.3V LDO 150mA~300mA 2 i
ST o Vout is 3.234V~3.366V
@PRAOS +3VALW &% g
4.3K_0402_5% Z | o TDC=8A
+3VLPo———— AN~ o8
PR406 @ __PJ4o1
$.2K70402752% +3VALWR, 1 o +3VALW
<37> EC_ON JUMP_43X118
Rshort@ PR407
1 2
<37,43> MAINPWON 0. 0802-5%
3V5V_EN
® =
- F 2
2y | a®
23 %9
| Oa
as | £2
- S EN1 and EN2 dont't floating
R
B+ emi@ L3 ¥
HCB2012KF-121T50_0805
1 2 5V VIN
Vout is 4.998V~5.202V
X X X © U402 =
g g 5 g 8\ L 3VsV_EN PC426 PR412 TDC=8A
& & 8 o3 6800P_0402_25V7K 1K_0402_1%
2s7| $s7| 2a7] o97| Nz |2 ! 2 ! 2
38——38——3%——3°— Rshont@ PR409 I
254 254 04 22 gs |6 BST SV 1 2 L2
2| e | @s | &5 1 Ca17
S8 | = 0_0603_5% 0.1U_0603_25V7K
T z PL404
1] - x e LX 5V 1~~~ 2 . X o +5VALWP
vee aavs |, - our 14 . §SUH_P0MBosaT—1RsMS_eA_zo% z s = :
gL 8 . o B e
<~ A s PG oo |- VL 2 < o Py S -
IS SY8308CaNG GEN €13 8 TS 8 NS a8
3e SVB208CANG_QFN10_3X3 e S = of Sl Swla| Sual S
dl n.g | o N -1 g -1 -1 @ PJ402
a 83 o g g g g +5VALWP o, 1 o +5VALW
3 > =1 =] =) =)
§ o 22 2 8 B ] B JUMP_43X118
7 g ? &
N g o35
=) =58 Q
Onf o
3 % | &
o
8
5V LDO 150mA~300mA &
Module model information
SY8208C_vV1.mdd
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Pinl9 need pull separate from +1.5VP.
If you have +1.5V and +0.75V sequence question, 0.75Volt +/- 5%
EMI@ PLSO1 you can change from +1.5VP to +1.5VS. TDC 0.7A
HCB2012KF-121T50_0805
B+, . 1 ~~2 1.35V By 22 ozggo;/ Peak Current 1A
= © x x x BST 135V 1 a2 BOOT 1.35V
H I N H < ° +1.35VP
-l B -l & - &3 - 2 - B
ot 2y Bl P s
o 88 o 23 J g8 88 ] 88 DH 135 o +0.675VSP
€S ®> [N a a2
@ =3 =8 3 3
s ® we - - SW_1.35V x x
w ~ A © ©
® —— PC50! % o &2
© 0.10_obos_2sy7k of ~ o o g =32 =84
T o . S T T S eusot « 28 J 28
o E & 2 21 i 5
PQ501 < = 3 % S pao b > 2 2
2014/03/24 update PL502 chang ~AON7408L_DFN8-5 4 DL 135V 15 )\ care™ 2 > yrrano |-
Common part SHO0000YE00 -
PRS02 <}714 PGND VTTSNS (-2 <~
1UH_VMPI0703AR-1ROM-Z01_11A_20% N 13.7K_0402_1%
1~~~V 2 1 2 CS 1.35v 13 3
+1.35VP © n PC508 CS  RTB207MZQW_WQFN20_3x3  GND >
i 1LL01603T102VGK 12 4 VTTREF 1.35V
@EMI@ PR503 T PR504 < b—h VDDP VTTREF
= | 4.7_1206_5% 510603 5% oo N .
2 O—AAN = o =
ERE - AONTS06. DPNES l 4 +5VALW Voo o vbba +1.35VP PC511
ESR=17m ohm 85 @EMI@ PC513 —DFNe 3 8 B w o o 0.033U_0402_16V7K
8 |2 680P_0402_50V7K PC512 5VALW Loalli=Nn > =
1U_0603_10V6K +; = o .
]
3 > % é
2014/08/18 update PC509 chang 9 g ?, E . ZKP&%OZGW
Common part SFO00006S00 MOSFET: 3x3 DFN Fhsor z é o 2 T2 o, +1.35VP
H/S Rds(on): 27mohm(Typ), 34mohm(Max) 135V B+ 88| ~01028 /2° 5 z
Idsm: 7.5A@Ta=25C, 5.5AQTa=70C =
L/S Rds(on): 9.8mohm(Typ), 15.8mohm(Max) Rshort@ PR509 PR508
Idsm: 13.5A@Ta=25C, 11AQRTa=70C 0.01025N 04027 1%
Mode Level +0.675VSP VTTREF_1.35V hoke: Tx7x3 <36,37,41> SYSON [ > e <
S5 L off off Choke: 7x7x
514
3L off on Rdc=8. 3mohm (Typ) , 10mohm (Max) 0.1U_0doz JoV7K = +1.35VR 138V
S0 H on on
Switching Frequency: 285kHz
Note: S3 - sleep ; S5 - power off Ipeak=10A Rshort@ PR510
Tocp~13a .42 5% JUMP_43X118
OVP: 110%~120% <15> DDR_VTT_PG _CTRLC— OAN @ __PJso3
VFB=0.75V, Vout=1.355V = +0.675VSPO ! 2 +0.675VS
MOSFET footprint: SIS412DN == @PC515 JUMP_43X39
0.1U_0402_10V7K
Vpro — Y v 3; pusa1 @
1 2
Vpro@ PC531 +1.05VMP © l.
220_0805_6.3VAM JUMP._43X79
STATE | S3 | S5 1.35VP VTT_REFP 0.675VSP q@—‘“—z\l Imax= 2A, Ipeak= 3A
PJ532 _ JUMP_43X79 FB=0.6V
S0 Hi | Hi On on on +3VALW : l' &
Voro@  PLS31 2014/03/24 update PL531 chang
sS3 Lo | Hi On Oon Oj,:-f <8> PM_APWROK < }—— . . 1UH_PHO41H-1ROMS_3.84_20% Common part SH00000YGO00
— . LX_1.05VMP 1 2
(Hi-2) IN LX Y ' 94+1.05VMP
1 2 5 2 N3
+3VALW PG GND 82
S4/85 | Lo | Lo . Off \ Off . Off 10K_0402.5% A oo N _ 28] B
(Discharge) |(Discharge) |(Discharge) Vpro@ PR531 . A n 8= < g
gpm@ PéjssséT @EMI@ Vpro@ 83 23 g3
Y8032AB 23-6 |@ PR532 r0@ PR533 4 | |
2014/06/09 Change PR537 100k fo = o = 4.7 0508 5% 787K 0402. 1% &5 o 85 o £
Note: S3 - sleep ; S5 - power off 10k for CL_RST1# high > 500us  .1u_0402_16V7K - %Q‘ o8
after APWROK high ~ o Rup =N &3]
Rshort@ FB_1.05VMP.
PR534
<41,8> PM_SLP_A# [ > 1 a2 o +1:05VMP ON — -
0_0402_5% _ X — @EMI@ PC536
oo - 83 680P_0402_50V7K Yg}r{o@&g;{is?
r0@ PR535 ] %
PM 0402 1% Ty -oHe% down
o 3
~ 9
8T
>
&° A4
Note:

When design Vin=5V, please stuff snubber
to prevent Vin damage

Vout=0.6V* (1+Rup/Rdown)
Vout=1.0722

+1.05VM
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EN pin don't floating
If have pull down resistor at HW side, pls delete PR2
Rshort@
| PRQ%H%M 48> SUSP#
_ 0_0402_5%
. @ PC631 o
;'252202-1 * «|  0.22U_0402_10V6K
o
PR633 PC632
4.7_1206_5% 680P_0603_50V7K
EMI@ PL601 1 2SNB_1.05Vi 2 +1.05VSP PJ601
HCB2012KF-121T50_0805 PUBO1 1 2
B+ o—1l 2 B+ 1.05V 8 'y Ny PC633 DC 8A (o 0+1.05VS_VTT
frm——————— o o | 2 5 s o 1 F&s&nr@ PRE3 0.10_0603_25V7K PLo02 2014/03/24 update PL602 chang JUMP_43X118 - @
1LDO_1.05V ] 357 927 &gr| &5 BS 1UH_VMPI0703AR-1ROM-Z01_11A_20% Common part SH00000YE00
8 8y 8 8 9 10 LX 1.05V % 1 2
: : EQN 2§N §EN §2N GND ™ 0_0603 5% A . . . . . +1.05VSP
| | 8" @57 3 i ® = = = = =
- 3 - = v = = < E4 <
] ] mo o= s s oo - 5 - & - & - o & - 2
PR635 @ s 1 &5 4 _FB 105V ey T 3 a a a a a
] 0 0402 5% ] g FB 8% ——aB 29 o9 =9 a o 09
0402_5% ] e Rup i 2 21 39 319 38 39
[ ! ILMT_1.05\8 7 ] oy | 8y o 88 o 88 o 88 o 88 o 88
' ' ILMT BYP 3 +3VALW N £ &3 &3 -1 -1 g
~ 1
: ILMT_1.05V : +3VS 1 ok 2 VCCST PWRGD 2 | Lo |8 Lbo |osv§ [ °§ : ﬁ ﬁ § ﬁ ©§
1 PR637 1 10K_0402_5% SY8208DONC_QFN10.3X3 ~| 23 8 3
1 00402 5% Sl o =8 FB = 0.6V P
|
: Rshort@ : b S 2 PR638
> 2 c
[} ] <11,37> VCCST_PWRGD 3 [ gty Kelowm 20K_0402_1%
] ] o
[ P | ) .
L . . Pin 7 BYP is for CS.
The current limit is set to 8A, 12A or 16A when this pin Common NB can delete +3VALW and PC15
is pull low, floating or pull high
VFB=0.6V
Vout=0.6V* (1+Rup/Rdown)
Vout=1.062V
e
B
A
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5 3 2 1
N 1der
Module model information
TPS51212_V1.mdd for Single layer
TPS51212_V2.mdd for Dual layer
Rshort@
PR701
1 2
javavay <l 5VS_DGPU_PWR EN  <18.41>
o 0_0402_5% ,
@VGA@ PC701
M_0402_1% o 022U_0402_10v6K +1.5VS_DIS 2701
VGA@ PRT0: 1 2 +1.5VSDGPU
The current limit is set to 8A, 12A or 16A when this pin o JUMP_43X118
is pull low, floating or pull high
@EMI@ PR703  @EMI@ PC702
4.7_1206_5% 680P_0603_50V7K
VGA_EMI@ _PL701 1 25NB 1.5V DI | 2
HCB2012KF-121T50_0805 PU701__VGA@ VGA@ VGA@
B+ 2 B+ 1.5V DIS 8 [0 e - PR704 PC705 TDC 8A
0_0603_5%  0.1U_0603_25V7K
ex | se | g | sx 6 BST 159 O 5 i A VGA® PLT02 2014/03/24 update PL702 chang
5271 5@7 5zl 5z~ 8BS 1UH_VMPI0703AR-1ROM-Z01_t1A_20% Common part SHO0000YE00
o a Lsh Lash 9 10 LX 1.5V _DIS T A~ 2 I
o[ o84 8] a4 e > . g% = = s s
s 3
g E\E‘ EP\ %8‘ %8‘ - EE‘ < g g H < +1.5VS_DIS
2 o - - , - ,
LDO_1.5V_DIS ' st gs %2l %z sl 4 F81sv DS Rup < 2§ L2 Tl,9 L9 L3 L.¢
B - - - - -y I T So <3 8 b3 8
! © AMTAN O3y pyp 20 +3VALW 1 25 o B8 of BE o B8 o b3 o O3
5 LDO 1.5V 08 | < ] s e ®> ®> ®> ®o
ousne ' Fee o] %) - 82 i 3z 3% 3% |88 138
PR706 SY8208DQNC_GFN10.3X3 ~| 53 ) & 1 58 s s s s
00402 5% : Sol g o 8 ] FB = 0.6V .
8
ILMT 1.5V _DIS ] <> 0 S5 PR709 VGA@
1 2% INEES IR Rdown ¢ oo 1o
] ~
PR708 H Pin 7 BYP is for CS. NFB=0. 6V ¢
g,mZéS% H Common NB can delete +3VALW and PC15 Vout=0.6V* (1+Rup/Rdown)
s
H Vout=1.522V
]
]
]
- - --d
+1.2V +1.05Vv MOSFET: 3x3 DFN
H/S Rds(on): 27mohm(Typ), 34mohm (Max)
Switching Frequency: 290kHz Switching Frequency: 290kHz L/S Rds(on): 22mohm(Typ), 13.5mohm(Max) e
Imax=8A Imax=5.4A
OCP~10.5A Ipeak=6.5A Choke: 7x7x3
OVP: 120%~130% Iocp=7.8A Rdc=15.5mohm +/-15%
VFB=0.704V, Vout=1.207V OVP: 120%-130%
VFB=0.704V, Vout=1.055V Switching Frequency: 290kHz
Ipeak=10A
Delta I =2.16A
Vout PR1007 | PR1008 PR1003 Tocp=12.14~16.67A
OVP: 120%~130%
+1.5v 11.5k 10k VFB=0.704V, Vout=1.51V
+1.35V 9.31k 10k 8
+3VS  +5VALW
+1.2V 7.15K 10k 105K
+1.05V 4.99k 10k 93.1k
JUMP_43X79
@ PJ702 @___ PJ703
+1.5VSP 1 2 +1.5VS
JUMP_43X79
PC716 H
4.7U_0805_6.3V6K ~
Rshort@ 4 1 .
PR710 - +1.5VSP
<37,38,41,47>  SUSP# D—‘AAA 2 a‘\‘
0_0402_5% :L . g PC717
&3 0.01U_0402_25V7K
@PR713 EH - Rup [V - PC718
47K_0402_5% o 57 3 22U_0805_6.3VAM
gof 2
o H b
2
s
PR714 = *
174K 0408 1% Vout=0.8V* (1+Rup/Rdown) A
. Vout=1.508
Ultra Low Dropout 0.23V(typical) at 3A Output Current
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Base on BDW PDDG Rev 0_73 H-side MOS: MDV1525URH
Module model information: Rds(on):
ISL95813 (for 15W & 28W CPU) 15W 28W <10.1mohm@Vgs=10V
<14.0mohm@Vgs=4.5V
TDC 14A TDC 19A Id :24A@Vgs=10V
Follow intel guideli Location MAX 32A MAX 40A Note
ollow intel guideline .
+1.05VS_VTT PR843 130_0402_1% L-side MOS: MDU1511RH
Q 1 2 OCP 38.4A OCP 48A Rds(on): D
2.4mohm@Vgs=10V
Loadline=-2.0mv/A Loadline=-2.0mv/A 23 3m0hmngs:4 5V
Id :100A@Vgs=10V
PC840 PR850 392 Ohm 4990hm ocpP @Vg
1U_044[)2_26.3V6K | PRo48 549 0402 1%
1
PR839 1.27kOhm 1.58kOhm Droop
PC828 0.033uF 0.022uF RC Match -->20130828
L= Choke: 0.15UH  (Size:77*4)
Note: <11> VR_SVID_DATA PR845 90.9kOhm 113kOhm PROG1 SH00000U300 [
VR_SVID_ALRT# Pull high on HW side Rdc=0.66mohm +-7%
> PC834 0.1uF (0402) 0.1uF (0402) RC Filter Heat Rating Current=36A
<11> VR_ALERT# Saturation Current=45A
5W@ PR845
> 90.9K_0402. 1% Note: CPU_B+ EMi@ PLB0S
11> VR SVID CLK 1 2 PR845=113K T CB2012KF-121T50_0805
J B = =>lcc(max)=40A CPU B, . . T~ 2 oB+
— 3 4 8§ RS fsw=700KHz \ . g £ ; ,
) $ $ 3 .
1> VRON oren g % % 4 113K_0402 1% . & z EE' gi‘_ g:‘_ SE' . BE‘ . Height 8 mm
Lotk b 1o 3 5 < - go—— 88 L9538 L] 8% 2% 100u_SF000000I80  |c
1 2 g g g £ SE 82 22 @°.] @2 o oy
PRB44 89 ) So 2 Zaw 22 B
S I R 0_0603_5% J Eg‘ azr 3 ug ‘“% ° b Height 6 mm
— | PU803 1 2 4 g % % 68u_SF000000W00
[=) X 3 < = [}
<11,8> VGATE g 3 T 8 3 h
o
PC833 VR_ON 1 = o 16 LAGTE 2014/01/21 update PL804 change PL804
1000P_0402_50V7K i LGATR N P 9 +CPU_CORE
P40z Common part SH000011H00 0.22UH 20% FDUE0B40J -H 25A -
2 15 PHASE 1 4
PRaT PGOOD PHASE o
102K_05052_1°/2= s h, - §§ 2| s
1 IMON UAGTE
X IMON UGATE PREAS PC832 4 £g l
P 1SL95813HRZ-T_QFN20_3X4 op 22-0603.5% 022U 0603 ievik PQS(&D © e _
Sr
<a7> VR HoT# <t ? PHE04 VR_HOT# BOOT T PR838
2 470K 0402_5%_TSMOBA74J4702RE  PRE34 . . o e 3.65K_0603_1%
Over temperature protection: 3 . 1 NTC NTC vee H o +5VS
OTP Setting: 100C active g 3.83K_0402_1% 4 - 88 ~
Pin5 (NTC) voltage <0.88V, Protect &3, i comP 6. o PRGM2 |L1—PRGM2 )
Pin5 (NTC) voltage >0.92v, recovery S 21.4}(,0402712/, _ ER ——Ppce34 o %g
o £ 2 3 R of 0-1U_0402 25V6 ®a'
2 B = g
2013/10/28 update PH804 chang ~ o o ° §§ 8
Common part SL200002E00 &g
FB S °
& |© Note:
Update for cpu transient, 20140416 33P_ 0402 50v8J S S 47 PR812=124K
0402 < =
L A I !
’ 77 ] I i
PR850, 392 ohm to 475 ohm g8 ¢3¢ - Vboot S
PR852, 2.61k ohm to 10k ohm £2 ea | | ¥
PR854, 121k ohm to 102k ohm o N o Y 28
PC828, 0.033u F to 0.022u F e g3
, 0. . ] - 4 -
2 4 £ o n@]ﬁ 5 PRE52
I —t-1 =- 8g 10K_0402_1%
o% o S8 - ] RC Match
o % g @é‘ Droop ~ 5 o L
Lyl ] 28W@ PR839 | 1swe . -
] 8 1.58K_0402_1% ——PC828 =—PC827 PR853
@8 | 0:022U_0802 16V7K [ 0.1U_0402_16v4Z < 11K_0402_1%
28W@ PR850 A4
499_0402_1% « -
<11> VCC_SENSE == OCP.SEHINQ 28W@ PC828 PH803
;gw 3:: 0.022U_0402_16V7K 10KB_0402_5%_ERTJOER103J
4 -
1@1P<l>539 . «| 2013/10/28 update PH803 chang
N 5W@ PR850 Common part SL200002G00
330P_0402_50V7K e | 2 1
Y
j e——¢g 475_0402_1% A
PC836 Ol 5 e
1 {% 2 8 ]2 1 2
=
0.01U_0402_50V7K 4700P_0402_25V7K  1.5K_0402_1%
<11> VSS SENSE — Security Classification Compal Secret Data
a Issued Date 2012/06/19 Deciphered Date 2012/07/31 Title CPU CORE
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Different VGA Chip (different EDP-Peak Current) need select different solution
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Vboot=Vvref*Rref2/(Rref1+Rref2+Rboot) Current Limit threshold setting
Rt=Rrefadj // (Rboot+Rref2) Rocset= (lvalley * Rds(on) + 40 mV) / 10uA
g_?gg:g;"%‘ﬁ 'f’;f;'l'g‘:")zzie Vmin= Vref*[Rref2/(Rref2+Rboot)]“[Rt/(Rref1+Rt)] I_ripple=(19-0.9)°0.9/ VGA Chip N1P-GV | N14P-GV2 | N14M-GS | NUMLP | NU4PLP | N14P-GE N14P-GS | N14P-GT | N15S-GT |N15V-GM
= Vmax=Vvref*Rref2/[(Rref1//Rrefadj)+Rboot+Rref2] (304.89Khz"0.36u"19)=7.811A ) ) )
RT8813A_V1B for SW module o OpenVReg Configurations Config B Config B Config B Config B Config B Config B Config B ConfigB | ConfigB  (Config C
Vout=Vmin+N*Vstep OCP=54A/2=27A per phase
Vstep=(Vmax-Vmin)/Nmax Ivalley=27A-7.811A/2=23.1A Rated TDP Power at Tj=102C 18W 25W 18W 13W 18.9W 25W 25.6W 35.5W 18W 18.16W|
PWM-VID Spec and component Values Boosted GPU Total at Tj=102C 25W 32W 25W 20W 23W N/A 30W 40w 25W 24.72W
P d H-side MOS:AONB552  L-side MOS:AONG554 00se el
Rds(on): Rds(on): _
PWM-VID fig B fi fig D EDP- Tj=102 24A 2A 26A 22A 25A 27TA 1 .
. Spec Coonew\g/ Cznswg\j: C%ngw\g/ 5.6mohm@Vgs=10V 3.2mohm@Vgs=10V Continuous at Tj=102C 3 6/ 5/ 38A 45A 31A 29.2A
min . 6.7mohm@Vgs=4.5V 3~3.8mohm@Vgs=4.5V | -
Vax o 15 15 Id :20A@Ta=25 degC Id -85A@Ta=25 degC EDP-Peak at Tj=102C 35A 55A 45A 35A 35A 40A 60A T5A 60A 44.3A
Vboot 0.9v 0.9v 1.028V Istep max (Evaluation) 15A 27TA 25A 20A 14A 12A 31.5A 35A
Voltage step 6.25mV/| 25mV 12.5mV Choke: 0.22uH (Size:7*7*4) OCP Sefting C . oA o6A San oA oA 18A e 90A - s4A
- etting Curren
N of Voltage level % 20 20 Rdc=0.97mohm +-5% 9
= Heat Rating Current=34A
Rrefad] PR120| 20K 39K 27K Saturation Current=25A Rocset 8.96K 1245K 10.7K 8.96K 8.96K 9.83K 8.3K 9.39K 13K 10.2K
Reeft PR1208 20K 3K 75K R dat 2phase 1H1L | 2phase 1H1L | 2phase 1H1L | 2phase 1H1L | 2phase 1H1L | 2phase 1H1L | 2phase 1H2L | 2phase 1H2L Pphase 1H1L [2phase 1H1L
ecommendation ase ase ase ase ase ase ase ase ase ase
Rboot PRI23| K 3K 0 €=3*330uF (9mohm)=990uF ? P p P P 0 P P P p
Rre2=PR1209 | PR1209| 18K 2K 62K Vripple=lripple"ESR(min)=7.811A"3mohm=23.4mV X ) X X X .. | 6monm*3 | 45mohm*3
+PR1212 PRI 0 x 17K Polymer Cap  (330uF) 6mohm * 2 9mohm * 3 9mohm * 3 6mohm * 2 6mohm * 2 6mohm * 2 (L=0.22uH) (L=0.15uH)
c Pei2i0 27t Lot 5.6nf Or OSCON (390uF) 10mohm * 3 10mohm * 3 10mohm * 3 10mohm * 3 10mohm * 3 10mohm * 3 NULL NULL GT@ GM@)
r ul mohm mohm mohm * mohm * mohm * mohm *
N158-GT N15V-GL N15V-GM @VGA@{K 0:02‘252/2
1 AAAE——ouvs
a a a
PWM VID and Output voltage control 7?[(@0 Pg“zgf 3‘;-}(@04"“‘&03 27“:‘(%4"“‘&06
1.Boot mode
2.Standby mode (don't support) —laan? ] DEPUVD <& GPU B+
3.Normal mode @VGA@ PR1203
0_0402_1% i i
e ) Operation phase Number PSI Voltage setting
39K_0402 1% 1 phase with DEM 0Vto 0.8V VGA EMI@  PL120
vere GM@ PR1233 GL@ PR1233 TiCBs012KF-121750_0805
0_0402 5% 3K_0402 1% Rref1 1 phase with CCM 1.2V1to 1.8V B
10 0402 GSVGK 1 1 ~A~vv2 Q
l 0K_0402_1 Active phase with CCM 24V1o 5.5V
VGA@
Rboot X X X
i i PR1210 @ @
T@PRI233 PR1206 @VGA@  PR1232 reliniiiahion HW slde 22,0603 5% .,g,v g | &
2K 0402 5% 206 0402_1% 1 2 PSI <18 U2 BOOTH veA@ gsl gg gz
GM@ PR1209 GL@ PRi209 L 0_0402_1% 1 oL = §5N 82 o 834 +VGA _CORE
2R R § « Gﬁsﬁ,m‘zﬁ% A ons de T=PC1207 VGA@ § ® ®§ 92 92 EDP-Continuous 31A
3 85 1 2 3VSDGPU_MAIN_EN  <18,41>  0:220_0603_25V7K i = ERi 4 3 EDP-Peak 60A
£ & E R oV - OCP min 72A
Rrqf2 5 g 2| g AT 2 U2 UGATE1 1 2 4 J o 4 <
3 3| §a7] NoGOYe™ PRIz | DGPU PWR EN <4189~ vere eRGT 8 ®
~ 2 gg . 89 00603 5% §
GM@ PRI212 GL@ PR212 & > i o} ;
1.74K 0402 1% 3K_0402 1% & g° g z % g | 28+ | HSEeEsaon s e ver@  PL1202
© EEEERE PR1227 and PC1222 20140401
b & & 9 s +VGA_CORE
U2 PHASE1
va vaA@
- u?z@\;i“’ ) hd PQ1202°
i = 0 % z & Mi@
Rtol e g o L g 4";‘"2;36 & 2013/12/13 update PL1202 PL1203 change to
G GPU_REFIN 7 3 g a 24 U2 PHASE Common part SH000011H00
O ! : REFIN > PHASES . ! U2 LGATE! 4 P
<19> VSSSENSE_VGA e A e GPU VREF VREF LaaTE? [22—U2 LOATE! § o Euie
0.01UF_0402_25v7 GPU TON 9 22 U2 PWM3 U2 PWM3
- N GREEWES o GM@ PR1216 GL@ PRi216 BOP oso:o 50V7K
% 1 2 GPUFBRTN 10| ey | .48 Eg 102K 0402 1% 10.2K 0402 1%
VGA@ PR1237 7 VG o 20 U2 LGATE2 !
Ae:oo,o‘mz,w = PC\Z‘\‘Z@ VNS E _ LAGTE2 I gé
47P_0402_50V8) GPU COMP__12 2 g 19 U2 PHASE2
<19> VCCSENSE_VGA @VGA@ PRI217 ST 3 E 58 @ o s ©
o 1 2 GPU_FB o 45 8 %0
0_0402_1% 5 Ee 88
- VGA@ PC1213 RTBB13AGQW_WQFN24_4X4
1 2 Css @o.oﬁoﬁm . 16V7K LIRS 4 -
VGACORE yoio priag \| aPUBY
100_0402_1% g g Q
I o g o o VG PR1219 VG
z 8 g % »CO—) o 2.2 0603 5% Pm:o@; x < x
X 3 3
% R U2 BOOT21 2 - 2 e, £|s gz
?; 3 g B ] -l 58 | 5%
° 277 —VeA@ PCi214 ] &% g gg gg
. . 0.22U_0603_25V7K = > 2l o o Sev
1. VSNS Soft-Start time (Internal) is 0.7ms (PC1213 un-pop) GPU_VREF U e 2 , , . J S ® & o3 o3
Tss=(Css*Vrefin)/Iss+2.3ms I ]2 S
- - - VGA@ _PR1223
=0.01U*0.9V/5uA+2.3ms=4.1ms  (PC1213 pop) 3_2‘, Vs A%ij% i°]
=) §,’§ VGA@  PL1203
2. Switching frequency setting: £ £33 +VGA_CORE
Fsw=(Vin-0.5)/(2*Vin*Rton*3.2p)=304.89Khz % o £ ) U2 PHASE2 02200 207 FOUE0GH0L A
3. Thermal monitoring: N 3. ry VGA@
(VGPU_VREF-VTSNS)/PR23=VTSNS/Rth s 2 g 95 Lsvs Paies ° | e
N 3 923 - = & 4.7_1206_5%
% a 87 = < VGA PWROK  <1f> 5
T_min T_typical | T_max e T i' e g vare U LoATE? 4 J ‘é‘ R
S8 @ 2 13 -
- Q g3 PR1224 VGA EMI
PR1221=18.7K | 96.73C 100C 103.1C g e 8¢ 22 060, 5% g @ 925 @
2 g ¥ 1 2 P A -
PR1221=13K | 106.38C]  110C 113.4C 25 vea@
K3 PR1225 -
o 1 A2 = 221
s 1U_0402_6.3V6K
100K_0402_1%
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+VGA_CORE

+VOGA_CORE Under VGA Core
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PC1302 and PC1304 change 560U

to 330U 20140124

2014/08/18 update PC1302 & PC1304 chang
Common part SGA00009S00

9

[&]

PC1314

PC1313
4.7U_0603_6.3V6K

VGA@
4.7U_0603_6.3V6K
—2.| |.1_

PC1312

VGA@ P

4.7U_0603_6.
2

VGA@
4.7U_0603_6.3V6K
VGA@
4.7U_0603_6.3V6K
VGA@
4.7U_0603_6.3V6K

) 2 1

PC1310

Cal IR
PC1311

2 FA_AA

PC1305

4.7U_0603_6. 3V6K
2

n_w a_ n_go_‘
t‘)N

w
ol

N15x 2013/12/10
Under
4.7uF_0603_10pcs
1uF_0402_4pcs
Near

47uF_0805 _lpcs M
22uF_0603_1pcs (2PCS unpop)
4.7uF_0805_5pcs

4.7U_0603_t
2

VGA@
VGA@
4.7U_0603_
VGA@
4.7U_0603_
VGA@
VGA@

1
|-

™
2

AV

VGA@ PC1304

Yl
v =

VGA@ PC1302

]

330U_D2_2V_Y
330U_D2_2V_Y

<
<

2 |1
17

VGA@ PC1342

N15x2013/10/17
Under
+VOGA_CORE 4.7uF_0603_15pcs
Near VGA Core 1uF_0402_8pcs
c Near c
47uF_0805_0Opcs
22uF_0603_9pcs (2PCS unpop)
4.7uF_0805_5pcs

47U_0805_6.3V6M

<

[l
I

2
N9AE'9 €090 N2

@VYOA L2€10d

| [
N

2
INAE'S €090 N2Z
® 92€10d
2 |1
17

82€10d

N15x2013/10/07
Under
4.7uF_0603_15pcs ]
1uF_0402_8pcs

Near

47uF_0805_0Opcs
22uF_0805_9pcs (2PCS unpop)
% 4.7uF_0805_5pcs

2 |1
17

2 |1
17
VGA@ PC1338

2 |1
17
VGA@ PC1337

2 |1
17
VGA@ PC1336

VGA@ PC1335

WIAE'9 €090 Ne2

(]

1U_0402_6.3V6K
1U_0402_6.3V6K
1U_0402_6.3V6K
1U_0402_6.3V6K

N

N15x2013/10/02
Under
4.7uF_0603_15pcs
1uF_0402_8pcs
Near
47uF_0805_0Opcs

22uF_0805_14pcs
change 0805 to 0603 20140206 4.7uF_0805_5pcs

PP
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Version change list (P.I.R. List) Page 1 of 1 for PWR
Item Fixed Issue Reason for change Rev. PG# Modify List Date Phase
01 Design Change. Design Change for common part circuit 0.2 46 Delete PR505 resister 2014/03/24 DVT
D D
02 Design Change. Design Change for CPU transient test 0.2 49 Change PR833, 1.91k ohm to 3.65k ohm
03 Design Change. Design Change for CPU transient test 0.2 49 Change PR835, 4.99M ohm to 10M ohm
04 Design Change. Design Change for CPU transient test 0.2 49 Change PR850, 392  ohm to 475 ohm
05 Design Change. Design Change for CPU transient test 0.2 49 Change PR852, 2.6lk ohm to 10k ohm L]
06 Design Change. Design Change for CPU transient test 0.2 49 Change PR854, 121k ohm to 102k ohm
07 Design Change. Design Change for CPU transient test 0.2 49 Change PC828, 0.033u F to 0.022u F
08 Design Change. Design Change for Efficiency test 0.2 47 Change PC639, 47u F to 22u F
c 09 Design Change. Design Change for Efficiemcy test 0.2 47 Change PC640, 47u F to 22u F .
10 Design Change. Design Change for Efficiemcy test 0.2 47 Add PC643 22u F
11 Design Change. Design Change for 1.05VMP circuit (0N 46 Change PR531 100k to 10k for CL_RST1# high > 500us after APWROK high
12 Design Change. Design Change for charger circuit 0.2 44 Change PQ302 AON6414AL to MDU1512
13 Design Change. Design Change for charger circuit 0.2 aa Change PQ303 AON6414AL to AON7506 [l
14 Design Change. Design Change for charger circuit 0.2 44 Change PQ304 AON6414AL to AON7506
15 Design Change. Design Change for charger circuit 0.2 44 Change PQ306 AON7408 to AON7406
16 Design Change. Design Change for charger circuit 0.2 44 Change PC302 0.1uF to 0.01uF
B 17 Design Change. Design Change for charger circuit 0.2 44 Change PC302 0.01uF to 0.luF B
18 Design Change. Design Change for 3VALW S5VALW 0.2 45 Del PR405 4.3k ohm
Del PQ101, PD103, PD104, PR107, PR109, PC107, PC106, PR108, PR10S,
19 Design Change. Design Change for DCIN circuit OF2 42 PU101, PC105, PR104, PR109
Change PR214 16.9kohm to 2lkohm, change OTP trigger temperture to
20 Design Change. Design Change for Battery Conn & OTP 0.2 43 85 degree L
A
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EVT2-->DVT

W -1 O U W N

9.
10
11
12
13

.Page 40, Add Fan driver IC

.Page 18, Remove Alert of GPU

.Page 37,Update EC version to D

.Page 28,R633,R665,R667,R668,R669,R671,R630,R631 change to 6.2ohm
.Page 28,L15~L18 change to @EMI@

.Page 31,Add RL18 for second source

.Page 35,Add CLP1l and CLP2 for 3G door

.Page 37,R483 change to 15K for EC ID

Page 29,remove R746~R749,R757~R759
.Page 11, Add CU157 and CU158 for ESD@
.Page 37,Remove JDB1

.Page 27,Add R762

.Page 4,Update CPU BOM option

DVT-->PVT

W 1O U W N

.Page 35, remove CLPl and CLP2

.Page 41,048 change PN to SA00006U300

.Page 18, GPU thermal SMBUS connect change to EC SMBUS_2
.Page 18,DGPU_HOLD_RST# change to Pull-Low

.QA3 and Q23 and Q25 change PN to SB0O0000PJO00

.Page 36, D37 and D44 change to QESD@

.Page 37,EC Board ID, R483 change to 20K

.Page 8, RUl61l BOM structure change to UMAQ
.Pagel,change DAZ number to DAZz18000300

.Page 1,LS-A135P change to LS-B734P (Finger Print)

.Page 29,Create X76PAR@ and X76TI@

.Page 4, Add CPU BOM option

.Page ,C520,C522,C523,C524,C525,C526 form SE068330K80 change to
.Page9 ,RU176 change to mount

SE071330J80
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