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= > can |
SM_VREF SM_VREF_1 D_REFCLKN CLK_DOT96# 16 21 LVDS_TX2P LA_DATAP_2 TV_DCONSEL1 [~126-x
D_REFCLKP CLK_DOT96 16
+1 BVDIMM D_REFSSCLKN CLK_GFX_REFCLKN 16 %E3311 8 paTAN O
= D_REFS! o] 16 *D33 1 g pATAN 1
CLKREQ# [~22——>> MCH_CLKREQ# 16 B30 gTpATAN 2
R308 SM_VREF *E331 g pATAP_O
TOK1964 %032 1 g pATAP 1
*<E29{ | g pATAP 2
945GSE CLKREQ#: Driven by GMCH to control the PCle clock
to External Graphics and the DMI clock. IEGSE
1 o
0.1u10%4 SvRUN
4

as close as
945GM

DPRSLPVR:

Enable power savings by speeding

MCH_CLKREQ# R149, 10K/4

PM_DPRSLPVR R148,

un-stuffed,

I

I

I
X_10K/4 :
if support C4E feature. :
I

up the C4 exit latency.

MICRO-STAR INT'L CO.,LTD
MS-N011
Size Document Description Rev
Custom 945GMS_DMI/ VGA 0
[Date: Friday, April 11, 2008 [Sheet 5 of 39




+1_5VRUN
o

down)

vrT U26H
89 SA MD[.63] & Hm ose ; g VCC_NCTF1 VCCAUX_NCTFL Agig
A MD cat SA BS > SABS-0.2] 910,11 B22{ vecnerre VCCAUX_NCTF? [-AC23
) A {sAp00 SA_BS_0 A he F253- VCCNCTF3 VCCAUX_NCTF3 [-AB25.
D AB281SADQ 1 SA_BS_1 SN 251 VCCINCTF4 VCCAUX_NCTF4 [-4D24
D AR33 | saDQ2 SA_BS 2 251 VCCTNCTFS VCCAUX_NCTFS [-AC2
D 321 sADQ 3 e > sA DM[.7] 89 £24-| vecnetrs VCCAUX_NCTFé [-4D22
VD C331sa Do 4 sA_pm_o —ABI0—27 P24 VCC NCTF7 VCCAUX_NCTF7 (-AD21
VD ABa2{sAQs sADM_1 AL —25 \2o vecIneTre VCCAUX_NCTF8 [-AD20
D] AB3L1 SA Q6 saDM_2 [-AFS0 o 22| VCCINCTF9 VCCAUX_NCTFo [-AD19
D AL sADQ 7 sA_DM_3 [-AK26 2-| vee NCTF1o VCCAUX_NCTF10 [-AD18
D H3l1sa 00 8 SADM_4 AL o 122 vee NeTFiL VCCAUX_NCTF11 [-ADIZ
VD Ka-{sapoe SA_DM 5 [AGT—27 422 vee NeTFL2 VCCAUX_NCTF12 (4018
VD 2B sA Q10 SALDM_6 [AKE—Z5T =22 VecINCTF13 VCCAUX_NCTF13 [-AD18
D AK2T sADQ 11 SA_DM_7 B22 vecINCTF14 VCCAUX_NCTF14 (202
D AH30 1 saDQ 12 acon SA >SA DQS0.7] 8,9 B22-1 vec NCTF15 VCCAUX_NCTF15 (K14
D ALS2 1 sA DQ 13 sA_DQs 0 [-AC28—27 D221 VCC NCTF16 VCCAUX_NCTF16 [-8D1
VD A28 SA DQ 14 SA_DQs 1 A0 —4 M221 voc NCTFL7 VCCAUX_NCTF17 [HE18
) LM2T SADQ 15 SA_DQS 2 KIS 21 VCC NCTF18 VCCAUX_NCTF18 [
VD Al sa Q16 SADQS 3 [AZE—-Fees 1 vecneTrio VCCAUX_NCTF19 O3
DTE AR saDQ 17 SADQS 4 [-ANS —c7 121 vec_NeTF20 VCCAUX_NCTF20 (13
DTo H27{ A DQ 18 SADQS 5 [-AHE —ZRies Y21 veeneTrat VCCAUX_NCTF1 L8
VD20 AE281 sA Q19 SA_DQS 6 [AMZ—27 155 22| VCCNCTF22 VCCAUX_NCTF22 [-B13
VDT 932 saDQ 20 SA_DQS_7 B2 vecInetras VCCAUX_NCTF23 [E12
A MD> aos | SADQ_21 AC29._SA DOS-0 =<>>SA DQs0.7] 89 No1 | VCC_NCTF24 VCCAUX_NCTF24 [-/o
SWIEE AG28| sp DQ 22 SA_DQS# 0 PACZS iR N211 vee NCTF25 VCCAUX_NCTF25 13
Do 6211 s DQ 23 SA_DQs#_1 PAKIL 2R M2 veeNCTF26 VCCAUX_NCTF26 801
A NDI5  anai] SADQ 24 - SA_DQSH 2 PAIE - TE s 20 vee NeTF27 VCCAUX_NCTF27 [HEL2-
A VDoE AM26 SA DQ 25 SA_DQSH 3 PAMZA - Te e W201 veCNCTF28 VCCAUX_NCTF28 (12
VD57 A28 SADQ 26 [add sA_DQs# 4 PATE—S-rs 1129 vecneTr2e VCCAUX_NCTF29 A2
NI A2 sADQ 27 o SA_DQSH 5 PAS —ZhgRe 4204 vecTNCTF30 VCCAUX_NCTF30 (12
D59 21 sA DQ 28 = SA_DQS# 6 PAME 23R 120 vec NCTFaL VCCAUX_NCTFa1 L2
VD30 28| sADQ 29 SA_DQS# 7 B201 vec NeTFs2 VCCAUX_NCTF32 [-B12
A MD3L iagn | SADQ_30 [an] AJLS. SA MA( =< SA_MA[.13] 9,1011 a0 | VCCNCTF33 VCCAUX_NCTF33 [~ 5
SA_DQ_31 = SA_MA_0 VCC_NCTF34 VCCAUX_NCTF34
AMD32 _ aM12 AM17_SA MA M20 M12
SA_DQ_32 SA_MA_1 VCC_NCTF35 VCCAUX_NCTF35
A_MD33 ALLL AM15__SA NA Y19 AD11
NIET ALl sA Do 33 = sAMA2 [FAMIS 27 12 veeNeTRs VCCAUX_NCTF36 [-aDLL
VDI A3 sADQ 34 SA_MA 3 [FAHIS T £19-1 veeNeTrs? VCCAUX_NCTF37 [0
SA_DQ 35 L SA_MA_4 VCC_NCTF38 VCCAUX_NCTF38
A_MD36 M11 AN15 SA MA! M19 AN3
SA_DQ_36 - SA_MA 5 VCC_NCTF39 VSS_NCTF1
A MD37 AKIL Allg_SA MA Y18 AA25
WIE AL sA DQ 37 n sA_MA6 [FALE 2T 18 vecNCTF40 VSS_NCTF2 [-5A2
WIES AMB{ 5A DQ 38 sAMA_7 [FAELS 2T P18 vee NCTFaL VSS_NCTF3 (25
MDA A8 {sADQ 39 > SA_MA 8 [FANIT—2 T P18 vec NCTFa2 VSS_NCTF4 (25
SA_DQ_40 wn SA_MA_9 VCC_NCTF43 VSS_NCTF5
A_MD4 AEQ AG16 SA MA10 Y17 AA21
SA_DQ_41 SA_MA_10 VCC_NCTF44 VSS_NCTF6
A_MD4 AF8 ALl SA MALL Pl AA20
SWIDT AP A DQ 42 sa_ma_11 [FAUE 2 Tns B11| vec NCTFas VSS_NCTF7 [-A820
NIDT AKE saDQ 43 N sA_MA_12 FAGIE 22T U7 vee NCTR4s VSS_NCTFg [-AA12
MDA AFT sADQ 44 [ad SA_MA_13 MIT vec NCTFa7 VSS_NCTF9 [-AA%
VDA Gl sADQ 45 =) " Z18- vec NeTFas VSS_NCTF10 [-AAL
A _MD2 Ao | SA-DQ 46 =) SA_CAs# PALLL—22 gg SA_CAS- 9,10,11 161 vec NCTFa VSS_NCTF11 8
SA_DQ_47 SA RAs# PAKIB A RAS. _ SKSA RAS- 9,10,11 VCC_NCTF50 VSS_NCTF12 [FAAL
A MD48 ANG A_RCVENIN- M16 AALL
Do M6 A DQ 48 SA_RCVENIN# PAN2E A LRrE it MISH vec NCTFs1 VSS_NCTF13 [-AAL
WL AMS{ SA"DQ 49 SA_RCVENOUT# DAM2E 22 il 973 L5 vee NeTrs2 VSS_NCTF14 [-AA
A MD5L ‘AL> | SADQ50 SA_We# pAHIZ SANE — S5on we- 9,10p#>>  SB_BS{0.2] 811 o] VeCNCTFS3 VSS_NCTF15 A%
D L2 sADQ 51 U5 veC NCTFS4 VSS_NCTF16 &
NI AMS sA DQ 52 SB_BS_0 MASH veCNCTFSS vss_NCTFL7 (B2
D A5 sADQ 53 SB_BS_1 S Ve NCTFSs vSS_NCTF18 [-AN
VD Al sADQ 54 SB_BS 2 T 24| vec neTFs? VSS_NCTF19
SA_DQ 55 | , VCC_NCTF58 L
A MD56, AG2 { 5A"DQ 56 SB_MA 0 [-AN20_SB MA U141 /e NCTFS9 CFG_19 K28
A MDST AE3 | SATDQ 57 SB MA 1 [-AL21SE MA 114 | \/cC NCTF60
A_MDS8 AE DO WA 2 |-AK21 SB MA: R14 , | K25 o CFG_19: DMI Lane Reversal
Do AET snDQ 58 sB_MA_2 [FAKZL 2R R4 vec NCTFs1 RESERVED10 5 -
A VDR0 AFE sA DQ 59 SB_MA 3 [FAKZ—oTn 114 Vec NCTre2 RESERVED11 K265 0= default (internal pu
A MDOL A1 sA Q60 SB_MA 4 [FALZZ—20-Tn | vec NeTres RESERVED12 [FB24x 1= Reversal Lanes
SA_DQ_61 SB_MA 5 VCC_NCTF64 RESERVED13 |-124-x d
A _MD62 AGS AG22 _SB MA (945GMS does not support)
WL AGS sA_DQ_62 sB_MA_6 RG220 o—— 10 RESERVED14 [-K21x
SA_DQ_63 sB_MA_7 [FAEZL o 10 vTT_NCTFL RESERVED15 [-K195¢
sB_MA 8 [FAMZL—=oTn B10 vIT NCTR2 RESERVED16 [-K20x
SB CAS. SB_MA 9 [FAEZ oS P10 VT NCTF3 RESERVED17 [-K24
811 SB.CAS (2 i3——AG19] s casy sB_MA_10 A0 —SE AT M0 VITNCTFa RESERVED18 [FK22-<
811 SBRAS- {C—gr 2 —AG2lg spRASH sB_MA_11 [FAEZ—2 s 104 vTTNeTRS RESERVED19 [FLLZX
811 sB WE K—BNE AG20d sprwex sB_MA_12 FAE26 R U VTT_NCTF6 RESERVED20 [-K23-%
SB_MA_13 RESERVED21 [FK1ZX
*MI0 | psyp 3 RESERVED22 [K125¢
*A18 | poyp 4 RESERVED23 [HE13x
TGS ;gﬁ& RSVD_5 RESERVED24 516
RSVD_6 RESERVED25 [K15X
G45GSE
- o ~ a999 |5 999 Wygy | Jad INININEY of od o o 9994 Add
EEEEEEEEE R R SRR R R R B R R R R IZ‘RR"RwRR"RwRémuEﬁﬁmﬁgngﬂﬁgg g8 mwﬁ“‘“‘:SQHHSEQE gud9aadea
b i i S e s o e e = e R e S IR B s e R RGBS B = R B RS RS = N B DS e e i B I e e s B o QU FZaldHIg4q Lg4qYd>3+Hdq
OO O NN OO RN O TNNAO DO ONTNANAO PO~ ODTONAON DN ONTMNAODONONTNMNAO DN OO T ON ~ow RN OWINNAO DN O W oo m~ oo | U2BE
588588388583858838558885883 38582 RKCRNCONNRBBEE8IBSTBRBEBEIBHER2258LIeY 588 RENEUIRNIRABE S Y RN KION]
R R R e e R R R ot D Bt B D D D s B o B o B Bt B Bt D Bt B SN B B SO B SO BB S B SN B bt D bt B Dt e Bt D B i B s B B B o D B B U U U D) 10 11 (RN BB D DD} Ounnnnnov | 945GSE
fo 1 1NN ONNNONNNONNNNNNNNNNNNNNANNNNNNNNNNANNNNNNNUNYNWY YWV nunun DNNNNDNNNNNNNNNN DAONDVNDNDVNY
NDNNNNNNNNDDDNDDDDNDNDDNDNDDDDDDDDNDNDNDDNDDDDDDDDNDDDNDDNDDDDDDDDNDNDD DD VOO DODDDNDDDDDDDD D 028228822
?gggg?gggg?)))>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> >>> >>3>3>3>335353>3>3>353>3>> >
DY D A O P @I DT DN OO DI T NN OO BN ON T NN O ORIV NL IR CNINNOP OO I NNAOOENOND T ®N
B RS8R R R RN N NR888 8388838 RN R285893I295923858833953888833]R285883ayd
H\H\H\HIHIH\H\H\HIHIH\H\H\HIHIH\H\H\HIHIH\H\H\HIHIH\H\H\HIHIH\H\H\HIHIH\H\H\HIHIH\H\H\HIHIH\H\H\HIHIH\H\H\HIHIH\H\H\HIHIH\H\H\HIHIH \H\HIHIH\H\H\HIHI
NNNNNNNNNNNNNNNNNNNNNDNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNY NN [ONONORORONDRDED)
R A A A A A A A R R A A A A A A
>535353535353535353535353535353535353535353535353535353535353535353535353535353535353535353535353535353535353535353535353535353535353535353>35355>
Jddddddyfddddddddddssldddddddddgdddqullddddldaddddadaddddddddddddd oo fddddddd
gy EE% ém'— g wodA gmg M3HZ |‘-|(J <m IZ&>§3 g&‘ oy s 342 Eﬁ%m :éa EHQ%% E g;
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2940mA

u26D
VIT O 1 288 1261 veco VecATVDACAO 20 O*+1_5VRUN
:L % B2 vect VCCATVDACAL [-420
945 GMS Power cis ° Noa | veS? veeATvDRCHO |32 Disable TV
VTT=> 3.72A C220u6.3-RH l g M26 vcca VCCATVDACCO [-022
= g VCCs VCCATVDACCL
- = e VCCATVEG |-223 120mA *+1_5VRUN
+1_5VRUN=> 1.98A = + i VEC) S - r——
— - 18 { vcco VCCDQTVDAC [-E22 c134 cue 20mA
+1 8VDIMM=> 1.72A T8 vccio VCCDLVDSO [-628——) 01ul0%4 X-10utove
. - R18| vecit VCCDLVDS1 1L L1
WAZ vec veeoLvps? [-428 = =
+2_ 5VRUN=>142mA b vecis o
- e | YeCH e — [ ]
+3VRUN=> 40mA g vecte vesHye e
T16 | yocas veGamL l 0.1u10%4 10u10v8  40mA
161 vecis veesmz [-AN2a cas3 4L Ll
VCC19 VCCSM3
u1s | yccon VCoSMa [-AL22 C377 1u6.3Y4
T15 | yocar vecans |-AK2g I 106.3Y4
vCcsme [-A12d =
+1_5VRUNO- ' AD33{ ccauxt vcesmy [-AH22 -
AD32 1 yccaux2 veesms [-AG22
+1.9VRUN AD31 \/CCaUX3 VCCSMy |FAE22
7 1250mA 381 D301 \ccauxa vCesmi0 [FAEZ2
126 DDR2 DLL XJ““NX“I AD291 vecAUXs vecsmit [-ANZ4
DDR2 1 VCCAUX6 VCCSM12
,,,,,,,,,,,,,, +1_5VRUN_DPLLA = AD: VCCAUXT VOoSM13 [FAL24. 1720mA
X_120L600mA-250 | 50mA ! FSB HSIO AC27 | \CCAUXs VCCsMi1s [-AK24 DDR2 One Channel
4 t ? + AD26 vecauxe VeCSM1s [-al2d- rmo--- 5
| l I VCCAUX10 VCCSM16 |
L 85 | AB26 1 \/CCAUX11 vecsmiy [FAG24 : O +1_8VDIMM
T 0% ca12 AE19 1 \/CCAUX12 VCCsM1g [AE24 ! |
I 01u10x4 | AE18 | \/CCAUX13 VCCsM19 [HAE24 4 01 4 +
X_COPPER | = | E17 | \Cdauxia VCOSM20 [FANIE C379 = T C376 Ic375 EC8
L =+ L aELz | VS VECEM20 7Nt 1u6.3Y4 22063Y6 | 2.2u6.3Y6 q\CZZDUB.S-RH
! 1 SVRUN_DPLLB AE16 | \/cCAUX16 vcesmzz [FAMLE ! ‘
X_120L600mA-250 | 50mA | AE16 | \CeaUXLr [a g VCCaMas [ALLE carg I | 1
4 I . I AE15 | ECaoXLs L VCCanas |AKIE 1u6.3Y4 [ =
| E15 All6 R ~
rq 1 ‘ Splveouss = yecans A L Place in cavity
‘ EC10 393 1101 yccauxel vCCsmz7 [FAMLE
cP20 I X_C100U6.3PT | 0.1u0x4 | H10 1 yccauxaz o VCCsM28 (ALY
XCOPPER | | 1 : AL VCCAUX23 VCCsMag [HAKL
I VCCAUX24 VCCSM30
L3 #1_5VRUN_HPLL U AHI3
cillomnzol  asna | st vecaus: vecsis: Pass
o L 3 ‘ D7 vecauxar vCCsM33 [-aEL
! VCCAUX28 VCCSM34
| | 780mA  _ _ _ _ _ _ _ VCCaMas |-AN4
ce7 cos r i J_CA13 _,0.47u10X6 viTo vecavse Mamia
CP6 ! X_22u6.3X8 0.1u10X4 VIT O ! I D10 | 17y vCCamar |ALLO.
X_COPPER | I ] ‘ pa | VT3 VeeoMe [akio €380
= = ! L 1, L9 1 773 VCCsMag [FAHL ue.3v4
L2 ‘ +1_5VRUN_MPLL | T cue  =lci o | ViTa Vecaman [ato
X_120L600mA-250 45mA | X_4.7u6.3X8! 4.7u6.3X8 P8 | \/r15 VCoamal [FAGLO =
L, 2 ‘ | L8 \/ 176 vccsmaz [FAELR 86
I l l T | | D | 11y VCCaMa3 |FAELD 1u6.3Y4
! ! L ———— - P71 V118 vecsmas AN
css c89 17 AM =
I - B
cPs | I X_226.3X8 I 0.1ul0X4 | Place in cavity 2l MR Voo AL 60mA
X_COPPER bl 1 | AL vt vCCswa [AKZ ] ; O+2_5VRUN
' ‘ l B vTT12 veesmag (Al l l
c409 g6 | Vs vecomas Fanta c123 c129
Place close to 945GMS 0.47u10X6 D6 | 7715 VeCams1 [FALLD X_0.1u10X4  4.7u6.3X8
Us | 1r1e VCCAMPLL |ADL 541 5VRUN_MPLL
= B5 | 117 VCCAHPLL |-AD2 O+l 5VRUN_HPLL = =
X_COPPER v VCCADPLLA (8280 +1_5VRUN_DPLLA
+18VRUN  CP19 D5 | VT120 el “1_SVRUN.OPLL 1 5VRUN 1 5VRUN_3GPLL
¢ o+
+1SURUN_PCIE va| oy VeCDHMPLLZ ADS—TD E - 41—1—0' -
T it vrrz VCCTXLVDS0 1 cito ci12
T
i ey, 1 400mA rm M VeCTXVDSL M o surunrce 0.1u10X4 I I X_4.7u6.3X8
G4 - -
T, T S oo :
1006.3X8 X478, va | V1150 Coonsons [-naa O+2_5VRUN
X—COPPER U3 vrras e B — omA
L4 £ 2| VTT29 VCCSYNC ’ ' O*+2_SVRUN
L3 vrT30 VCCACRTDACO [-S24——— l l cag0
pAS L O+1_5VRUN_3GPLL G2 vrTa1 VCCACRTDACL caso ciz2 0110%4
VTT32 VSSACRTDAC I
Y2 1 7733 vccALvps (B3 — —  — X_0.1u10x4 X_10utovs
gg VTT34 VSSALVDS [FB3Z2—— 1 L =
VTT36 = =
ég VTT35 VTT41 fl O VIT 0+2_S5VRUN_CRT
VTT37 vTTaz [FL
o I
AAL ﬁgg V"ﬂﬁ UL = Cc132 = cC137
l Ex| V139 VT v 0.022u16X4|  01u10x4
+2_SVRUN c99 945GSE -
L7 70mA 0.47u10X6 I 047u10><6 I 10mA
X_100L3A-30-RH 1 1 +2 SVRUN
VT +2_5VRUN_CRT = =
S-RB551V-30_SOD323 10R/4 = C399 = C404
c135 X_0.01u16XA  x_0.1u10%4
CP14 10u6.3X8
X_COPPER
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DIMM1A
SA MDJ0..63]
A_MD 51 pqo A0 | 102 SB MAO MOy SA_MD[0.63] 6.9
o 71 b1 AL [0l SBMA
SA_DMI0..7
2 g 111 DQ2 A2 ;20 gg 2 _[—]—(<>> SA_DM[0..7] 6,9
DQ3 A3 SA DOS[0..7]
2 gg 41 Qe Aq 28 25 2; 20 D30Ty SA_DQS[0.7] 69 +1_8VRIMM
DQ5 AS SADOSIOT)
A_MD6 14 D06 6 94 SB A, <>> SA_DQS-[0.7] 69 DIMM1B
ﬁ g; 164 po7 A7 2 Sg 2 SB MA[0.13] 121 vop1 vssie (18
DQ8 A8 _I—l—(<>> SB_MA[0..13] 6,11 VDD2 VSS17
sl 251 pQy pg (91— 3B MA SB BS-0..2 1171 \ypp3 vssis [-4L
A_MD. 351 pQ1o Al0/ap [105  SB MALO —mBBS02 ¢ s BS{0.2] 611 96 1 \ppa vssi9 |23
A_MD: 37 90 SB_MA 42
DQI1 All ——3251 vpDs VSS20
A_MD: 20 SB_MA 118 54
DQ12 A12 HEL——== VDD6 VSS21
A NMD 221 pQ13 Al3 |16 SB MA 81{ ypp7 vsS22 [F2—
A _MD 36 | PQ 82
) DQ14 A14 [-BE < +3VRUN 82 vops vss23 88—
381 pQ15 Al5 [F84—< y ° VDD9 VSS24
A_MD16 43 SB_BS-2 103
DQ16 Al6_Bap [H5—=2 502 VDD10 VSS25
A _MD17 45 127
DQ17 y ——881 vpp11 VSS26
A D18 55 107 SB_BS-0 104 139
A MDL9 =] bQ1s BAO 106 SB BS-1 VDD12 VSS27
bQ19 BAL g Sw Ccs2? +1_8VDIMM = CT35 CT34 VSS28 e
A_MD: m X : X =
A ND a6 | 032! S0 s _smcs e o 22063Y6 | 0.1ul0X4 VDDSPD VS829 6
— 361 pg22 Cko |30 —EHESPRAMS & CLK_SDRAMS 5 »*—831 ner vss31 -1
D 281 po23 CKO# 32— SDRAMD CLK_SDRAM-3 5 il ity 120 N2 vss32 (112
A_MD2 63 | DQ%4 CKL ™ a6 CLK SDRAM-2 CLK SDRAM.2 & | cT27 1% R74 5 PM_EXTTS#O((—W—X_W_ NC3 vss33 L
5 DQ25 CK1# _ L SODIMM thermal i NC4 VSS34
A_MD26 73 79 CKE2 CKE2 511 |- | 10K1%4 thermal sensor pin %163 | 178
DQ26 CKEO \ NCTEST VSS35
A_MD27 75 80 CKE3 CKE3 e ‘ X_0.01u16X4 | SMDDR_VREF 190
DQ27 CKEL - ! 3 <208 { ncs VSS36
A MD28 62 113 SB _CAS SB CAS- 6.11 E | 5204 9
A_MD29 64 | D928 CAS# 708 5B RAS- S ' SMDDR_VREF 1| Ne6 VSSST
DQ29 RAS# = SB_RAS- 6,11 VREF VSS38
A_MD30 74 109 SB WE SB_WE- 6,11 T
DT DQ30 WE# A \ R75 VSS39
261 pQa1 SAQ (198 SASAQ 2011 GNpo VsS40 [-L55
A MD32 23 | B on [200 _sASAL CT24 T C15 T T2 202 | GNp1 vssal 34
A MD33 125 1 P9 197 __RUN SMBCLK = 10K1%4 2.206.3Y6 0.1u10x4 132
A _MD34 135 ] DQ33 ScL RUN SMBDATA RUN_SMBCLK 14,16 0.01u16X4 4 VSSA2 [Ta
A VDI 1351 bQas SpA [H95 RUN_SMBDATA 14,16 - 42 yssy vesas
A_MD36 124 | 9% SM_ODT2 1331 vss2 vssaq |64
DT 1241 bQ3s 0oDTO M ODTS 2 SM_ODT2 511 831 vsss Vss4s [-168—
A MD38 134 | DQS7 opT1 SM_ODT3 511 = L vssa vssds [-2
DQ38 VSS5 VSS47
A D3 136 1 pQag pmo H2 A DMO 48 1 yss6 vssag 15
A_MD4 141 Q 26 A_D| 184 27
0 DM1 VSS7 VSS49
A_MD4 143 DQA 52 A_D| 78 39
DQ41 DM2 VSS8 VSS50
A_MD4 151 67 A_D| 71
DQ42 DM3 VSS9 VSS51
A_MDA4 153 130 A D 2 161
. DQ43 DM4 VSS10 VSS52
A_MD: 140 | 0S4 oM | 147 A_DM5 1211 yss11 vsss3 |28
A MDA 142 | BQ 170 A DM6 SA SAl R84 10K/4 122 40
- DQ45 DM6 VSS12 VSS54
A MDA 152 1 pQae Dm7 |85 A LWL 196 1 yss13 vssss 188
A_MD47 154 Q = . 193 150
AMD45 157 Q47 boso | 13sA oSO ADDRESS: 001 & Vs vssse 2
A_MD49 150 | PQ QS0 ) A DOSL
A_MD 173 DQ“g DQ?% 51 A DQS2 +3VRUN 0xA2 DIMM-200S_black-1 =
A_MD5 175 | DO DQS2 I, A DQS3 SA SA0 R283 10K/4 o)
DQ51 DQS3 —
A_MD 158 131 A DQS4
DQ52 DQs4 5
A_MD:! 160 | poes DOSs |48 A DOS5
A_MD 174 | PQ QS5 [Meg A DOS6
A _MD5 176 | DO DQS6 Mg A DRS7___
TN DQs5 DQS7 :
179 11 A_DQS-0
DS DQs6 DQS#0 .
181 | 29 A DOS-1
DQ57 DQS#1 =
A MD58 189 | 49 A DQS.
TSV 1891 bQss post2 &2 oo
A MD60 180 | D320 Dot liea SADQSA
A_MD61L 182 BQel BQszg | 146 A DOS'5 ! |
A _MD62 192 DQ62 DQS#G 167 A_DQS-6 ! _ |
A MD63 194 DQ Q 186 A DQS-7 ! Layout note: Place capacitors between and |
Q63 DQS#7 | c 0 ‘
| near DDR connector if possible. |
DIMM-200S_black-1 I +1.8VDIMM |
! |
! |
! |
- - | |
N13-2000220-A10 | = cT28 = CT29 = cTa1 = CT30 ‘
Bottom | 0.1u10X4 0.1u10X4 0.1u10X4 0.1u10X4 |
! |
| 1 |
! = |
! |
: +1_8VDIMM I
! o) |
|
| | MICRO-STAR INT'L CO.,LTD
! |
| 4 4 4 4
cT41 = cT32 = CT33 = cT42 = CT43 | g
I 2.206.3Y6 2.206.3Y6 X_2.2u6.3Y6 | 2.2u6.3Y6 2.206.3Y6 | MS-N011
! | Size Document Description Rev
|
‘ 1 ! B ONBOARD DDR2 memory 10
o | Date: Friday, April 11, 2008 [Sheet 8 of 39

5 | 4 | 3 | 2 | 1




6,8 SA_MD[0..63] K SAMDI0.63 6,8 SA DQS-0..7] KD SA.DQS:[0.7]
6,10,11 SA MAD.12] K emmmmAO 2l 10 M_SA_DQSH0..7] & emmmbimmQS 10T
6,10,11 SA_BS-[0..2] ((—l-—tl—sA s 10 M_SA_DQSI0..7] (())A-Lu SECRLIAEI A
68 SA_DM[0.7] (<>>—l-—]—SA DM 10 M_SA_MD[0..63] <<>>—[—LM SAMDI0.63 M12-K4T1G05-S02
' = A DOSl0 = oA oo.s M12-5PS1G25-H23
6,8 SA DQS[0.7] & et QS 0Tl 10 M_SA DM, 7] 3 bt RMOTL
L e O 2L e
X X X 4 y
T P I T ST e T Y I
SA BS2 BAL DQ14 -0 A_MD! SABS2 BAL DQ14 o A_MD29 SA BS2 BAL DQ14 I~ o A_MD4 SABS2 BAL DQ14 -0 A MD58
SABS2 3] SABS2 3] SABS2 3] SABS2 3]
BA2 Q13 02 VD BA2 DQ13 02 VDS BA2 DQ13 02 MDA BA2 Q13 -2 A MDEY
A MAL2 R DQ12 gr A _MD12 A MAL2 R2 DQ12 f=re A_MD24 A MAL2 R2 DQ12 f=r e A_MDA4 A MAL2 R DQ12 §=re A_MD62
VAT ira [N Q11 -3 DTS e B2{ A2 oot -2 VDos VAT R2{ a2 oQ11 (-3 DG VALL B2{ a2 Q11 2 A DeS
SVATS BTy ALL Q1o -2 NI A BTy AL oQ1o 22 SN VATo BTy ALL oQ10 -2 DT AVATS BTy ALL oQto (27 NI
/AP DQ9 AL0/AP DQ9
VA M2 ALoap Qo & VD11 VA Mz ALoae oQo |-C2 VD7 VA =1 G o2 VDS VA . &2 A MDEo
A MA P8 DQ8 ¥ g A MD A MA pa | A9 D8 f7rg A_MD19 A MA pa | A9 DQ8 F g A_MD38 A MA P DQ8 F g A_MD55
A8 DQ7 AB DQ7 A8 DQ7 A8 DQ7
A_MA 3 F1 A_MD: A MA P2 = A MD18 A _MA P2 F1 A _MD39 A MA p: F1 A_MD54
A_MA Nz 1A DQ6 -7 A_MD: A_MA Nz A7 DQ6 7o A_MD16 A_MA Nz A7 DQ6 75 A_MD33 A_MA Nz A7 DQ6 7o A_MD53
A6 DQs5 A6 DQ5 A6 DQs A6 DQS5
A_MA! N HL A_MD5 A_MA! N3 H1 A_MDL7 A _NA! N HL A_MD32 A MA N HL A_MDA48
A_MA4 na | A8 DQ4 I A_MDL A_MA. Na | A° DQ4 T A_MD20 A_MA4 na | A° DQ4 I A_MD37 A_MA ng | A° DQ4 A_MD49
Ha
A_MA. N2 |44 D3 o A_MDO A_MA: N2 A4 D37 A_MD21 A_MA. N2 A4 DR3 o A_MD36 A_MA: N2 A4 D3 I A_MD52
A_MA Veal IS DQ2 ¥~ A_MD6 A_MA: vidl B bQ2§~s A_MD22 A_MA: vidl IS Do2§ A_MD35 A_MA: veal B DQ2§ o A_MD50
A_MAL M3 ﬁ Bgé c8 A_MD7 A _MA M3 :i ggé c8 A_MD23 A MAL M3 ﬁi 383 c8 A_MD34 A MAL M ﬁ ggé a8 A_MD51
A_MAQ Y s A_MA Y7 [ A_MAQ IV IS A MAO I I
A9 9 9 A9
CLK_SDRAM-0 kg |— vbDQ "y O+1_8VDIMM CLK_SDRAM-0 kg | = vDDQ Iy O+1_8VDIMM CLK_SDRAM-1 kg |— vbDQ Fm ) O+1_8VDIMM CLK_SDRAM-1 kg | — vDbDQ ey O+1_8VDIMM
510 CLK_SDRAM-0 CLK_SDRAMO cK vbbQ CLK_SDRAMO CK vDbDQ 510 CLK_SDRAM-1 CLK_SDRAML CK VbDQ CLK_SDRAML oK vbDQ
510 CLK_SDRAMO &—C=EKSPRAMO Jg § ¢y vDDQ & —CLK SDRAMO_J8 3 e vbDQ 52 510 CLK_SDRAML —==0-S2RAML I8 4 o vbbQ & — LR SORAMLJ8 f ek vopQ &3
CKEO K2 vobo |-E CKED K2 vooo [-E2 CKEQ K2 vooQ [-E2 CKEO K2 vobo |62
511 CKEO <K CKE voog |£2 CKE NEER] CKE NEES] CKE vboQ -2
vopQ f-£2 vong fE2 vobQ f-£2 vooQ f-£2
vobQ -8 voo |81 vobQ |-& vooQ (61
VDDQ VDDQ VDDQ VDDQ
X _ X _ X . X _
511 smMCso—SMES0 18 dEs vooQ (-G7 —SMesb  iales vooQ |52 —SMesh  ialcs NEEE] —SMcSO0 1alEs vooQ (62
SA WE- ey [ vbbQ SA WE- kal— voDbQ SA WE- ka ) vbbQ SA WE- kalo— vbDbQ
61011 SA WE- <K WE WE WE WE
SA RAS- - VDD éi SA RAS- J— VDD é} SA RAS- — VbD 2} SA RAS- — VDD éi
61011 SA RAS-(—RRRS KT fpas VDD —ARA  KIHRas VDD —ARA  KIRas VDD —ARAS KT Ras VDD
SA_CAS- — VDD iﬂgg SA _CAS- — vbD :,199 SA_CAS- — VDD f,?g SA _CAS- R vbD :,199
 SACAS 7] _SAcCAs 7] _sacAs 7] _SACAS. 7]
610,11 SA CAS- < CAS voD |2 CAs voD |-H3 CAS voD | CAS vop (-2
_msapwo  ez) o Voo _msaome ez o Voo _msapws gz o Voo _msaoms ez Voo
P ubM vooL L P UDM vooL i P UM vooL -1 e UbM vooL -
VSSDL VSSDL o VSSDL VSSDL i
SM_ODTO K9 = c2z7 SM_ODTO K9 = c28 SM_ODTO K9 = cu SM_ODTO K9 + C322 |
511 SM_ODTOK ooT 1u6.3v4 oDbT : 68p5ONS | oDT 1u6.3Y4 obT : 47p50N4 |
,,,,, .
—L“ 32'; 290 LDQS VSsQ B’ A—H gﬁg 322 LDQS VSSQ ’;2 EMI #‘“ 2: B Si, LDQS VSSQ ’37 —LELM Eﬁg 2,66 LDQS VSSQ ’éz EMI
—MSADOSO Eadpgs vssQ I8 —MSADOS2 Ead pos vssQ [-52 — M SADOSAEadpgs vssQ [-52 — M SADOS6 Ead pos vssQ B2
vssq -2 vssQ [-B8 vssq -2 vssq B8
vssq |22 vssQ [-22 vssq |22 vssq 22
M SA DQS1 g7 VSSQ I ES M SA DQS3 g7 VSSQ e M SA DQS5 g7 VSSQITES M SA DQS7 g7 VSSQ e
M_SA_DOS-L ubes VSSQ I e M SA DOS-3 _ag 4 UPQS VSSQ Iy M_SA_DOS-5 Ubes VSSQ I+ M SA DOS-7 _ag 4 UDQS VSSQ ey
smoDR vRer | — D951 aadUngs vssQ | UDQS vssQ f£2 —MSADOSS A8d(pgs vssQ jE2 UDQs vssQ f£2
- vssq IH vssQ [ vssq |H vssQ I
VSSQ VSSQ VSSQ VSsQ
SMDDR_VREF VREF veso s SMDDR VREF VREF veeo frua SMDDR_VREF VREF o] i SMDDR_VREF VREF veso s
cas ca *—A2 4 Newaz vss & A2 Newaz vss |4 *—A2 4 Newaz vss |4 *—A21 Newaz vss |42
2206596 odgioxa 2 ncuE2 vss 54 *—E24 ncie2 vss - <—E24 nere2 vss -4 *—E24 newe2 vss 54
2uo- - *—B3 4 Newra vss (-2 B34 newr3 vss (I x—B3J Ne#ra vss (-1 B34 newra vss -2
1 1 *—BIY NC#R7 vss (-1 *—BIY NCur7 = *—BIY Ne#r? vss (-1 *—BIY NCR7 vss (A
xRN vss *—B8 N vss xRN vss BB N vss
Trace : 10 mils
T RATIGIcAQQ-HCES = T R4TIGIGAQQ-HCEG = T R4TIGIcAQQ-HCES = . RK4TIGIGAQQ-HCES =
4P2R-10R 4P2R-10R
CLK_SDRAM-0 CLK_SDRAM-0
A RN44 1 A A MD32_RN36 1 x 2 A MD32 4P2R-10R
A FEANAAR A A_MD33 ) A MD33 RN43 RN26 1
A MD2 _RNA2 | A_MD: A MD34_RNZ5 1 % 2 A MD34 SA DOSO 1 2 M SA DQSO SA DOS4 1 2 M SA DQS4 SA DM1RNI5 2 A DML R61 et
A 3T, A_MD. A_MD35 3 ) A_MD35 SA DQS-0_3 "4 M SA DQS-0 SA DQS-4 3 "4 M SA DQS-4 SA_MD7 3 Ty A_MD7 200R/4 3pSON4
A RNIZ 133 A A MD3/_RN24 1 2 A MD37 SA_DVIZ RNO 7 2 A DM3 CLK_SDRAMO
A ERAAAR A_MD5 A_MD36 3 7 A MD36 4P2R-10R 4P2R-10R SA_MD2 3 7 A MD23 CLK_SDRAMO
SA DIVO RN6 1 A D A MD39_RNZ3 1 e 2 A MD39 SA_NDI5 RNZZ 1 5 2 A _MD45
A FEAANAD A_MDI A_MD38 ) A MD38 SA DMA NN A DM4
A_MD: RN41 1 A_MD: A _MD40 _RN35 1 ~AA—2 A_MD40 RN40 SA DM7RN5 1 2 A DI CLK_SDRAM-0
A ERAANAR A A_MDA4L ERAANAY A MDAL SA DQS1 3 2 M _SA DQS-1 RN20 SA_DM6 ERAANAY A DM6
A MDLL_RN39 | A A MD42_RN34 1 2 A MD42 SA DQSL 4 M _SA DOSL SADOS5 1 ..~ 2 M SA DOSS
SA_MD10 3 p M_SA_MD10 —SA A MD43 SA DOS5 4 _M SA DQS5 R60
A MD13 RNI4 3 A_MD: A DM5 _RNZL 1 2 A 4P2R-10R 200R/4
A [N A_MD: A_MD44 3 4 A MD44 4P2R-10R
A RNIS 133 A A VDI RNI9 1 %2 A MD47 CLK_SDRAMO
A NN A A MDA 3 7 A MDA
A RN38 1 A A MDA RNB3 1 o 2 A MDA
A_MD FEANAI A_MD. A _MD4 INNARYY A_MD4 RN37 RN32 +1_8VDIMM EMI EMI EMI
A MDI8 RN2S 1~ A_MD18 A MD51_RN6 1 2 A_MD! SADQS2 1 .~ 2 M SADQS2 SADQS6 1 .~ 2 M SA DQS6 o T ____ T T
A_MDI1O ERAANAR A_MDI19 A_MD5 ERAANAY A_MD SA DQSZ_3 oad 4 M SA DQS2 SADOS6 3 o 4 M SA DQS-6 h al | al | -
A MD20_RNIZ | A_MD20 A MD53_RN8 1 2 A MD53 | T | T T ‘ T
A FEANAAR A_MD2L A_MD52 ) A_MD52 4P2R-10R 4P2R-10R | | |
A _MD22_RNIL 1 A MD22 A _MD54 RN4 7 2 A _MD54 T+ ca | = camio = C5 = c333 | C340 I & c338 | T C327 = car
SA DI FENAAR A_DM2 A_MD5 T A MD55 0.1u10X4| 47p50N4 1U6.3Y4 | | 68pSON4 0.1u10%4 || 100p16N4 1u6.3X8 1u6.3X8
A ND25_RN28 1 2 A_MD25 A _MD56_RN31 7 2 A_MD56 RN2 | ! | ! \ !
A_MD24 ERAAAR A _MD24 A_MD57 ERAANAR) A MD57 RN8 SA DQS7 3 2 M SA DQS? T T T T S T
A MD27 RN2Z7 1 s A_MD27 A MD58_RN30 1 o2 2 A_MD58 SADQS3 1 . » M SADQS3 SADOS7_3 luad 4 M SA DQS7 -
A_MD26 FEAANAD) A MD26 A_MD59 NN A_MD59 SA DOS3_3 o a4 M SA DOS3
A MD29 RN9 | A_MD29 A MD61_RN3_) 2 A_MD61 4P2R-10R - v
A_MD28 ERAANAR A_MD28 A ) A_MD6E0 4P2R-10R MICRO-STAR INT'L CO.LTD
A MD30_RN7 1 A_MD30 A MD63_RNL 1 2 A_MD63
A 31 3 4 A 31 A ) A_MD62 MS-NO11
Size Document Description Rev
Custom DDR?2 64*16 BGA A 0
[Date: Friday, April 11, 2008 [Sheet o of 39
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6,89 SA_MD[0..63] K SAMDI0.63 6,89 SA DQS-0..7] & SA.DQS:[0.7]
69,11 SAMAD.12] K el 9 M_SA DQSH0..7] & emmbtmmoQS 10T
69,11 SA_BS(0.7] (Cmmmmiimid0u2 9 M_SA_DQS[0..7] & mmbimnm2210.7 M12-K4T1G05-S02 D-die turn to Q-die next version
6,89 SA_DM[0..7] & SADMO.7 9 M_SA_MD[0..63] & M SAMDIO. 63
6,89 SA_DQS[0..7] &3 SADOS0.T] 9 M_SA DM[0..7] K> M SADMO.T]
6 5 4
SA BS-0 2 B A MD10 SA BS-0 2 Ba A _MD26 SA BS-0 2 B A _MD4 SA BS-0 2 B9 A_MD61
SABS L BAO DQ15 o A_MD15 SABSL BAO DQ15 o5 A 1 SA BS L BAO DQ15 oY A_MD4 SABSL BAO DQ15 g+ A MD57
— e —13 s DQ14 —2 e ea DQ14 —2Ae—13ea DQ14 i —he 3 BAL DQ14
SA BS2 N RRIM I A_MD! SA BS2 I RRIM I A_MD29 SA BS2 I ERIM IS A SA BS2 o RRIM I A_MD58
Dle DL A _MD! Dle DL A_MD28 DQ12 Y A MDA Dle D1 A_MD59
A MA12 -3 Dgll D3 A_MD12 A MA12 73 O Dgu D3 A MD24 A MA12 r2 | s 0811 D3 A_MD4 A MAL2 :¥3 O Dgll D3 A_MD62
A MAIL P7 D7 A MD13 A MALL P D A_MDZ5 A MALL P D7 A_MD46 A MAIL P7 D A_MD63
SVATS BTy ALL Q1o -2 NI A BTy AL oQ1o 22 SN VATo BTy ALL oQ10 -2 DT AVATS BTy ALL oQto (27 NI
VA M2 ALoap Qo & VD11 VA Mz ALoae oQo |-C2 VD7 VA Mz Aiomp Qe |52 VDS VA Mz ALoap Qo |52 A MDEo
A9 DQ8 A9 DQ8 A9 DQ8 A9 DQ8
A MA pa |20 RRE] I A_MD: A_MA 71 [ ERE I A_MDI19 A_MA 8 D8 K ea A_MD38 A MA pa | 2 RRE] I A_MD55
A_MA p2 | 25 DQS F1 A_MD: A MA p2 | 15 DQG = A MD18 A MA; p2 | 59 DQG F1 A_MD39 A_MA p2 | 2 DQS F1 A_MD54
A_MA 72l VA Dgs Ho A_MD: A MA Y72 (v Dgs Ho A_MD16 A_MA Nz | A7 Dgs Ho A_MD33 A_MA 72 (v 085 Ho A_MD53
A_MA! N HL A_MD5 A_MA! N3 H1 A_MDL7 A _NA! N HL A_MD32 A MA N HL A_MDA48
A_MA4 NB ﬁj ggg H A_MDL A_MA. N& ;5‘ ng H A_MD20 A_MA4 N& 23 ggg o A_MD37 A_MA N ﬁi ng Ha A_MD49
A MA N2 | 24 s ez A_MDO A MA N2 |24 oo iz A MD21 A _MA: N2 | 2% s [z A_MD36 A MA N2 | 24 o A_MD52
A_MA Vil [ 2di fe A_MD6 A_MA: v7a [ 08 fFez A_MD22 A_MA: Iv7al I+ ot |G A_MD35 A_MA: Y72l | D01 fez A_MD50
A MAL wa |22 586 frea A MD7 A MA. Mz |22 oo fres A MD23 A MAL IVEN vy 586 frsa A MD34 A MAL ma | 22 sty He A_MD51
A_MAQ Y s A_MA Y7 [ A_MAQ IV IS A MAO I I
A9 9 9 A9
CLK_SDRAM-0 kg |— vbDQ "y O+1_8VDIMM CLK_SDRAM-0 kg | = vDDQ Iy O+1_8VDIMM CLK_SDRAM-1 kg |— vbDQ Fm ) O+1_8VDIMM CLK_SDRAM-1 — vDbDQ ey O+1_8VDIMM
5,9 CLK_SDRAM-0 éé LK SDRAMD CcK VDDQ |- CLK SDRAMO CK vDDQ [-<2 59 CLK_SDRAM-1 éé LK SDRAML CTK vDDQ |- —H SDRAML CK voDQ &+
59 CLK_SDRAM0 K—EKSDRAVMD _J8 § oy voog |-&2 —CLK SDRAMO_J8 3 e vog -5 59 CLK_SDRAM1 {K—==SRRANL 8 § oy vopQ |52 — LR SORAMLJ8 f ek voDQ |5
CKEL K2 VOO Iy CKEL K2 VODQ Iy CKEL K2 VoDQ Iy CKEL K2 VODQ Iy
511 CKEL LK CKE vbbQ -2 CKE NEER] CKE NEES] CKE vboQ -2
vopQ f-£2 vong fE2 vobQ f-£2 vooQ f-£2
vobQ -8 voo |81 vobQ |-& vooQ (61
VDDQ VDDQ VDDQ VDDQ
. _ . _ . . . _
511 smcsi—SMEsl 18 Es vooQ (-G7 —SMCSl 1adcs vooQ |52 —SMcsl s dcs NEEE] —SMCSL  lsldcg vooQ (62
SA WE- vbbQ SA WE- voDbQ SA WE- vbbQ SA WE- vbDbQ
6911  SA WE- K—A=—K3HWwg —AAe K wE —A e K wE —h e K wE
- SA _RAS- i vbD éi SA_RAS- i vbD é} SA RAS- i vbD 2} SA_RAS- i vbD éi
6911 SA RAS- ((—ARAS—— KIRas voo |51 —ARA  KIHRas voo |5 —ARA  KIRas voo |51 —ARAS KT Ras voo |51
SA_CAS- — VDD e SA _CAS- — VDD e SA_CAS- — Netd BT SA _CAS- R VDD e
6911 SA CAS- K——A>——LI1CAs voD |2 e [ voD |-H3 e [ voD | —AEAS s vop (-2
msaomo  ez) o VoD msaom  ezf oo VoD msaoms  ezf oo vbD msaoms ez f oo VoD
P ubM vooL L -———= P UDM vooL i -——x P UM vooL -1 e UbM vooL -
VSSDL ! | VSSDL ! | VSSDL VSSDL
1L s L 4L
SM_0DTL Ka = c305 | SM_0DTL Ka = c46 | SM_ODT1 Ka = C304 SM _0DTL Ka = 309
511 SMODT1K ooT I'T 1o0pieNa | oDbT 1T espsona | oDT 0.1u10X4 obT 1u6.3Y4
L4 —_ 1 L4 _ .
__M SA DQSO__ g7 | __M SA DQS2_ 7| __M SADQS4 g7 | __M SA DQS6 g7 |
wpgen oo ol 2 popew oo sl L poper oo sl pops olo ol
LDQs vssQ I8 LDQs vssQ [-52 LDQS vssQ [-52 LDQs vssQ B2
vssq -2 vssQ [-B8 vssq -2 vssq B8
vssq |22 vssQ [-22 vssq |22 vssq 22
M SA DQS1 g7 VSSQ I Eo M SA DQS3 g7 VSSQ I E- M SA DQS5 g7 VSSQ 4 M SA DQS7 g7 VSSQ e
N SA DOS-T g §UD9s VSSQ g M SA DQS-3__ag{ URQS s = N_SA DQS-5 gy UD9S vsso e M SA DQS-7__pag{ UBQS VSSQ e,
SMDDR_VREF ubQRs VSSQ e ubQs VSSQ I e ubQs VSSQ Ire UDQS VSSQ I+
- vssq IH vssQ [ vssq |H vssQ I
VSSQ VSSQ VSSQ VSsQ
SMDDR_VREF VREF veso s SMDOR VREE jp |\ oo veeo frua SMDDR VREE o |\ oo o] i SMDDR VREE o |\ oo veso s
can cas *—A2 4 Newaz vss & A2 Newaz vss |4 *—A2 4 Newaz vss |4 *—A21 Newaz vss |42
2206376 odgtoxa 2 ncuE2 vss 54 *—E24 ncie2 vss - <—E24 nere2 vss -4 *—E24 newe2 vss 54
2uo- - *—B3 4 Newra vss (-2 B34 newr3 vss (I x—B3J Ne#ra vss (-1 B34 newra vss -2
1 1 *—BIY NC#R7 vss (-1 *—BIY NCur7 = *—BIY Ne#r? vss (-1 *—BIY NCR7 vss (A
xRN vss *—B8 N vss xRN vss BB N vss
Trace : 10 mi
T RATIGIcAQQ-HCES = T R4TIGIGAQQ-HCEG = T R4TIGIcAQQ-HCES = T RATIGIGAQQ-HCES =
CLK_SDRAM-1
Rs7 +3VSUS M12-5PS1G25-H23 M12-1GE4C05-M20
200R/4 SPD EEPROM [}
Tl —
CLK_SDRAM1
G C478 T T C4BL I Ca7o ) 5020 5020
N us2 X_2.2u6.3Y6| X_0.1u10X4| X_0.1u10%4 Hynix
RN RA402, X 1K/ 1 8
\\\\\\\\ RAOLVX IKA 5 2‘; Vv‘flg |
6
A2 scL SUS_SMBCLK 14,23 TSI
CLK_SDRAM-1 CLK_SDRAM-1 = a2, Sols ;; SUS SMBDATA 1423 CLFP “GEEE
= CAT24C02B-TH-T
ca7 R59 J902
3p50N4 200R/4
CLK_SDRAM1 CLK_SDRAM1 ADDRESS: OOO
Hyniix 5010
0xA0
+1.8vDMM EMI EMI EMI EMI ~TIVEPSIGIG31CLFP
N e N A [ [
: [ | | | | T :
| Fca = C316 i = c49 I == c337 ' cas I = co6 &= caaq | = C330 MICRO-STAR INT'L CO.,LTD
| 100p16N4 100p16N4 | | 68pSONA4 | 0.1u10x4 | | 68p50N4 | 1u6.3Y4 | | 68p5ON4 | 1u6.3X8
(] | | I | [ MS-NO11
[ (R I ) L — 1 L — 1
Size Document Description
Custom DDR2 64*16 BGA B
|Date: Monday, April 14, 2008 [Sheet 10 of 39




SA _MAJO..13] :<>>
SA BS-[0..2 :<
SB_MAJ0..13] <>
SB_BS-[0..2 :<

SA_MA[0..13] 6,9,10
SA_BS-0..2] 6,9,10
SB_MA[0..13] 6,8

SB_BS-[0.2] 6,8

SMDDR_VTERM
]

Layout note: Place one cap close to every 2 pullup resistors terminated to +0.9V.

RNT8 RNT4
-0 1 o2 1 5-ci2  SB MAI3
59 SM.Cs0 AL3 AN 3 "oan 4 SM ODT2 SM ODT2 58
A2 5 b 5 b SMCS2 SM.Cs2 58
W 7o 7 s SM Cs3 oMge2 28
SMDDR_VTERM oS Y5 . :
RNT? ) RNT5 8PAR-56R/4 8PAR-56R/4
A BS-1 16oca 16-ca2 SBBSO
__SA BS-0 3 ! ‘g 3! ‘4 SB_MA10 RNT12 RNT11
C5-1 ERNAAI 5 G SB MAO SA MA8 7 risag 8 rzsa2 7 SA MAG
510 SM CS1 ODT0 EENAA 7 s 5B MA2 CKEO FRAAT 6 U 5 SA MAL
59 SM_ODTO % A 59 CKEO el M
iy iy 34 4 N3 SARAS: (¢ sARAS- 6910
8P4R-56R/4 8P4R-56R/4 SA MATD ) o 2 N1 SA MAD - 9,
NAAY YN
RNT9 RNT3 8P4R-56R/4 8P4R-56R/4
A MA4 1ecao 15--22 SB MAG
A MAO FENAA 3 4 SB MA3 RNT1 RNT2
A MA3 NN 5 g SB MA4 SBMAS 2 p-caq 16-ci2 SBBSI
A_MAS 7" '8 7 ‘8 SB_MA1 SB_MAS 4 " '3 3" ‘4 SB_WE-
DOV A SB VA7 6 onr 5 5 S SB RAS % gg’g\ﬁ— g,g
8P4R-56R/4 8P4R-56R/4 SBE MAIL g v 7 s SB CAs- ! b
s o SB_CAS- 68
RNT10 RNT6 8P4R-56R/4 8P4R-56R/4
SAMAIL 7 rzzag 16-ci2 SBBS2
6910 SA WE- SAWE 5 Vo s 3 4 SB MALZ
0910 oA tns. ; SA CAS- FRAANT 5 g SB MAQ 510 S ODT1 3y SM ODTL  RT2,  S6RI4 RT1, . 56R/4 CKE2 C crez 58
- SA BS-2 [RANT RN CKE3 < ckes . =
YN oY : RT3, . 56R/4 RT5, . 56R/4 SM_0oDT3
8P4R-56R/4 8P4R-56R/4 510 CKEL 3  smopTs 58
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For EMI pod
”__:AA& SATAZRXN o DD6
| SATAZRXP w DD7
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23 PCIE_MINLRXNL ) ! H26 | bepno DMIZRXN DMI_RXNL 5 PME# has internal pull +3VSUS
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. =
13VSUS RN52 8P4R-10K/4 SMBALERT# B23. GPIO11/SMBALERT# o PWROK AA4L CHIP_PWRGD <CH|P7PWRGD 517,19
e)
16 PM_STPPCI# gg Em ggggff# ’:\;7? GPIO18/STPPCI# = Gpio16/DPRSLPVR [-AC22 DPRSLPVR R184, ORI4__ % b\ DPRSLPVR 5,30
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ICH VRMPG AD22 MB_ID1 Power
VRMPWRGD o GPI025 220~ —®T29 GPI10 | Plane | Default]
L GPIO35/STATCLKREQ# [FADZL———— 3% SATA CLKREQ# 16
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17 kesmi <K GPIO8 810 | R
PARTC ~ esume | GPI
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PM_SYS RESET 16 VR_PG_CLKEN CP35 X_COPPE| ICH VRMPG
© - Kwroe# 1o R405 , X OR/4
17,30 IMVP_PWRGD

N-MMBT3904_NL_SOT23

+3VRUN
Q34
1023 SUS_SMBCLK SUS SMBELK D RUN_SMBCLK 8,16
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+ 5\/ S U S => l O m A D28 S-RBS51v-30_SOD323 2‘223 Veel 5_B[2) w Vel 05[8] ’F‘,"llf 1 gli VSS[15] VSS[113] Eg
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- G2 Veel_5_B[19 VeeSus3_3/VeclLAN3_3[4] v ) VSS[33] VSS[130] W6
522 veer 5 Bl20 us o 14 mA oo vss[as] vss[1a] [
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CLK Gen ICS9LPRS113 |
| CLOCK GEN STRAPING
|
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U9 RN45 ‘
R107 10K/4 CK_RLATCH 16 ™ —].sa_ CLK CPU BCLK R 1 socr2
VR_PG_CLKEN 23 CPUC_LO K MCH_BCLK 4 I 1=> Pin21/22 96MHz
14 VR_PG_CLKEN <& VTT_PG/WOL_STOP# CPUT Lipw |86 CLK MCH BCLK R 8 CKMGH BOLKE 4 | 0 => Pin21/22 100MHz
814 RUN_SMBCLK Yl B SPUG Lt [ 55 CLK MCH BCLKE R avP;R-s:aR/A ‘
814 RUN_SMBDATA e 82| SHATA |
17 EC_FSBOCL DOC_1* DOTO6T_LR/PCleT_LRQ |-2h——————35CLK DOT% 5
17 EC_FSBOCO EC FSBOCO 51 poc o DOT96C LRIPCIeC LRO F22———SSCLK DOTO6# 5 : GSEL RI02 . ATKI4 3VRUN
24 R116 ., X_4.7K/4
R109, . X 1K/A %L 25MHz_OF_2x/PECLKREQO#/Freerun* PCleT_LR1 ;;CLK,GFX,REFCLKP 5 | |
14 SATA_CLKREQ# 19"V'55R/: 25MHz_1F/PECLKREQA#/SEL_STOP** PCleC_LR1 25— SSCLK_GFX_REFCLKN 5 |
14 CLK_USB48 R%ég W—gggg Egé 181 FSLA/USB_48MHZ e e il [
14 CLK_14M_ICH AT 71 FSLC/IREFO_2x PCleT_LR2/PECLKREQ4# F28—X |
 — 2 LAN CLK EN# R111, . 1K/4 (LAN_CLKREQ# 18 |
R121 . . 33R/4 TIP EN 19 PCleC_LR2/PECLKREQ6# T\ o |
22 CLK_CARD48M LS A ITP_EN/24_48MHz* 29 Bcl sToP#1id. — _ RLiE ORI4 v StercE 14 L:PCICLK4
*PCI_STOP#/PCleT_LR3 o) CPU_STOP#113 R112 OR/4. ggg - | H:RESET*
remove R96 when MP. »—I PCICLKO “CPU_STOP#/PCleC_LR3 M_STPCPU# 14 | 10 be WDT rest=> HI
8 peiciki
17 LPC,EC,CLKéé Egg gg;’: LPC FESCBCLK 19 FSD/PCICLK2_3x** PCleT_LR4 |-31—x :
17 LPC_DEBUG YT " FSLB/PCICLK3_2x PCleC_LR4 |-32— RESET# R103 4.7K/4
14,17 WTDGH# ) ;ﬂ? ggsz EFESETA 1‘5’ SELRSET/RESET#/PCICLK4** 24 PCIE 3GPLL CLK EN# RI113 1K/4 | AAS -O*+3VRUN
13 CLK_PCLICH <K NS GSEL/PCICLK5** PCleT_LRS/PECLKREQ7# MCH_CLKREQ#
35 MINI_PCIE1 CLK EN# R114 1K/4 MINI PCIE CLKREQ# 23 |
PCleC_LR5/PECLKREQ8# I_PCIE_ Q
+3VRUNG FB3 X 80L3A/sl 1 1 1 i/ccs CLK1 10 | yoopel |
11 3 SCLK_PCIE_LAN 18 T e
t;:j VDDPCI PCleT_LR6 _PCIE |
C101 == c87 c90 C96 c85 csl 41 - 36 ;;CLK PCIE_LAN# 18
X_0.1u16Y: cP7 T X 10u10Y8] 0.1ul6Y4] 0.1ul6Y4] 0.1u6Y4] 0.1ul6Y4 51 xggﬁguzx PCleC_LR6 R : s o
lage
- X_COPPER 27 VDDI/O PCleT_LR7 gg‘:LKfC‘E}GPLL 5 | TIP_EN=0 => PCIEX9 TIP_EN=0 => 48MHz
[ | . | :
VbDCPU PCleC_LR7 CLKPCIE_SGPLLE 5 ‘ TIP_EN=1=> CPU_ITP TIP_EN=1 => 24MHz
+3VRUNO- FB4 8QL3A/8 VCC3 CLK2 17 { \yppag PCleT LR8 J37§ECLK,M|NLPC|E1 23 |
Rg 42—«
L o ci0s * cio7 PCleC LRS CLK_MINI_PCIEL# 23 ‘
T X o.1ueva cpo 01ulev4 | 01uieva VDDREF TIP_EN R108 . 4.7K/4 I
= X COPPER - - VDDSATA CPUCLKT_ITP/PCleT_LR9 [43—x ! A 1l
: 1 VDD25MHz CPUCLKC_ITP/PCleC_LR9 [44—x |
= |
= 54
VDDA PCleT_LR10 [F48—x
PCleC_LR10 [F41—X !
53 | Gnpa I
51 aNDPCI PCleT_LR11 jﬂi;;CLK,PmEJCH 13 I
12| GNDPC PCleC_LR11 48— 55CLK_PCIE_ICH# 13 |
GND
28 185 SSCLK SATA 12 !
GND SATACLKT_LR .
+3VRUNO 0L3A/8 VCC3 CLK3 32 o SATACTKE LR |6 §§CLK§ATA# b | FREERUN R85 . \ 4.7K/4 SVRUN
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) v TL |
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PAD x2 I_T 14.31818MHZ20A o ______________
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£L L
= C67 cr7 c80 = i
X_0.1u16Y4 T X 1outove] o:uteva i ! .
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= X_COPPER 22p50N4 \ 1 = PCI_STOP#/CPU_STOP#
1 | 0 =PCIEX CLK output
LPC EC CLK R :
| SEL_STOP
vIT |
VIT o |
R307 R78
10K/4 10K/4 +3VRUN :
= = R131 R125
R128 R133 1K/4 K14 EMI
K4 QS 1Ki4
EC BSELO 17
CPU_BSELO R105 . , 10K/4 ESA - CLK_PCI ICH EMC18,, X 10p25N4
217 CPU BSELO; ggc BSEL1 17 el
X CPU BSELL, R127 10K/ FSB - LPC_DEBUG EMCI5 ! 10p25N4
2,17 CPU_BSEL1 AN LPC EC CIK EMClS}; 10p25N4
CLK_USB48 EMC19,, X 22p50N4
CLK_14M_ICH EMCL1]; X 10p25N4
R118 .\ X 10K/i4 _EC BSELO R130,, \ X_1K/4 i
R101/ /X 10K/4___EC BSELL ROO /X _1K/A CLK CARDABM___EMCO6,. X 10p25N4
R129 . 1K/4 7 -
29 KL MCH_BSELO 5 |
RI20, AKIA ;; MCHBSELL 5 | I
|
|
read !
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‘ 10K/4 |
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|
! 1
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|
|
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L L H 133MHZ L L H 133MHZ |
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+3VALW
ui4 VAW o
SIRQ a 9 L6
14 SIRQ SERIR vee
12 LPC_FRAME# % LPC FRAME# 4 LFRAM%# Vo ;2; . For SW Debug
16 LPC_EC_CLK —_— 12
+5VSUS —EC PCICLK vee -150- ort 80
o RN48 14 P CLKRON? e 38 GPIOIDICLKRUNY Ve vec s 80L700mA-150-RH p
1 omca VDIMM_OV1 12 LADL LAD1 8 tﬁgg LPC zgg 125 = C131 = C130 = C120
N4 VIt OV2 o a2 LAD2 Lot 1/F 01ul6Y4 |  1u6.3Y4 10u10v8
5 ot 6 VIT OVL o UAD3 LAD3 o2 avee |62 cP10 LPC FRAME# | 3 [
Ly VOIUM OV2 13 LPC_RST# LPC RST# 13 GPIOOS/PCIRST# [CAvCe7AaD (NG 62 1 pgq? ’233 210 :
= L °
X_8P4R-100K/4 LaVALW 12 KBRST# e GPIOO1/KBRST# GND L X_COPPER e 440
 H A2GATE 1| 4 ¥ 5
12 H_A20GATE KEsc GPIO00/GA20 o0 GND [2E T ToROGE 5o
_ KBSCE 20|
R140, 10Ki4 14 KBSCH EoReTT 20 GpiooE/sCl# oo |22 12 LIDROO: 5o,
+3VRUN Do ECRST# N a3 16 LPC_DEBUG D>—gpa 8|S
o
RNSS > —KBING 551 GPI030/KSIOESL TX(ISP— L LPC RST# 210 |
] 1 2 KBSMI# BINL 56 | Opioaukal +5VRUN O 101 o
N KBRST# S-BAS40WS_SOD323-RH BIN2 57 | hosaat +3VRUN O 1ntg!
5 Anb H_AZ0GATE T o —Xal S GE:OC&S/ES:S GPIag/aDo [(83—EBSELO___ (124 o !
I8 KBSCl 1u6.3v4 — 59 GpI034/KSI4 aoc  GPi3o/AD1 (G4 —EBSELL Blol
o — 60 [65  orm24
L GPIO35/KSI5 i GPI3AIAD2 o
- < Key Matrix
BPAR-10K14 —rB 61 GPIOZGIKSIS  sean GPI3B/AD3 |-86——————@T39
— GPIO7/KSI7 g IDPL
8” ig GPIO20/KSOO/TP_TEST PIOOF/PWMO [-2L Eg,ﬁgj{sgg ;i n
[2a
GPIO21/KSOL/TP_PLL GPIO10/PWML _ADJ |
RN49 IMVP PWRGD o 41 Gpiozaiksoz M GPIo1UPWM2 [ — o sRas———20 BRAD-ADI 21 e i X_BHIX14HS-1.25PITCH_WHITE-RH
P U 34
AR R GPIO23/KSO3/TP_ISP AN GPIO19/PWM3 CHIP_PWRGD 5,14,19 |
NV o o 4| GPIO24/KSO4 | KBOUTO 1 I ‘
5 6 U 6 1 2
AN GPI025/KSO5 GPIOL: 1 >> CPUFANL 24 |
T gg ig GPI026/KSO6 GPIO13/FANPWM2 [-21—x ¢ cPuRAN TACHL 24 : Egggg g g CNL |
L g GPI027/KSO7 GPIO14/FANFB1 [-28— I
8PAR-100K/4 o 42 GPI028IKSOB GPIOIS/FANFB2 [22—x | — L e P !
U GPIO29/KS09 | - ! KB CONN
S 491 GpI02AKSO10 GPO3C [FBB————————————» EC_FSBOCO 16 | KBOUTA 1 i |
S 201 GPIo2BIKSO1L 6po GPO3D [FL————————————3 EC_FSBOCL 16 ‘ BOUTE 2 2—4 N2 | EPCL
U = —
R186, . L4.7K/4 SPI_SEL# oU 52 | GPI02C/KSO12 GPO3E VIT_OV1 29 ‘ KBOUT6 & 6 | FPC26P-B-1PITCH_BLACK-RH
50 5 SPiozDiKSOL3 GPO3F [ VIT OV2 29 KEOUTT o - ‘
L |
= H/W Strap for ENE 3310 U 54 { CpI02F/KSO5/ESL RX(ISP)| — GPxioaoo |FL—SPLSELE | - |
%811 GpI04sKSO16 GPXIOAOL 28— % PM_PWRBTN# 14 KBOUTS 1 i | 26
*—82-1 GPI049/KSO1 7 GPXIOA02 [ CAMERA ON# 23 ! KBOUTS 2—9 ona | outts X2
XI0AGPXIOAQ3 100 — %% BT PWR ON 22 | KBOUTS 4 outis 7
\GPXI0A0s [0 ————$§ WIAN_PWRON 23 ‘ 5 6 | a2
GPxIoaos |02 VRON <6 VR ON 30 KBOUTLL 7 8 P | OUTL3 >
LVALW 24 LED_NUM# et GPIOLA/NUMLED GPXIOA6 [H03———————5 ENCHG 2P 26 ! - | B L
) 24 LED_CAP# CEoScRi 2L GPIOS: r:::LTMRl/CAPLEDEEE GPXIOAQ7 [H04 5 ENCHG 2526 ! KBOUT12 1 - | ST 0
24 LED_SCR# 92 GPIOS5/E51_INTO/SCRLED GPXIOA08 [-H08 5 LED_BLUETOOTH# 24 I BOUT 24 cna ‘ ST m
- 106 <
R1S9,  4.7KI4__BATCLK M GPXION M0z Lo 254 I KBOUT14 5 & ‘ oU 1
— L8 S LED_BATLOW# 24 ! KBOUTI1S 8 P! oU 16
28 VDIMM_ovi {{————————— 831 Gpi0aa/PSCLK1/PBO_CLK GPXIOALL | |
R163, \a37KI4 _BATDATA M jm - 28- VDHIM_OV2 & 841 GPI04B/IPSDAT1/P80_DAT | - L | o m
s
24 LED_ECO# ; GPIOAC/PSCLK2 ps2 ! F EMI ouT4
| 24 LED_TURBO¥ Qe ——86.{ GpioaD/PSDAT2 \/F GPXIODO [0 % SusoN 27 | or ! T 3
b - - - 24 — FPCEK— 5 BATA 87{ GPIO4E/PSCLK3 GPxiop1 A0 ——————— 3 RUNON 27 oo — E BOUT 12
24 TP_DATA 88 1 GpIO4F/PSDAT3 GPXIOD2 12— RSMRST# 14 KBIN i
X1op GPXIOD3 [H4—————————— 5 PRE CHG 26 KBIN '
GPxIoDe SPRIOES THERMAL_INT# 2 eI s
25 BATCLK M 1 opioaasscL GPXIOD [—LLZ—CPXIODE T L
25 BATDATA MK GPIO45/SDAL gy Bus GPxiop7 [E———————— 3% DIMM_ON 28 TGN
2 SMB_CPU_CLK {18 Gpiode/scL2 oI 5
2 SMB_CPU_DATA GPIO47/SDAZ ———— | - KBOUT! 2
EC _RD# KBIN. 2
SPIDI/RD# |
+3VRUN 24 PWR_SW_KEY# PWR SW_KEY# 6| apioos T oo EC WR# Roo . same Ec‘: e R195 KBIN 1
1416~ WTDG# (————————14{ GpIO0T/GPWU SPICLK/GPIOS8 126 —2EIC FEL A X_10M/6
14 PM_SLP_S4# S»————————151 Gpioog SPICSH/SELMEM |128—EC CS% | For gt ! 32.768KHZ12.5P_S-RH-2
14 PM_SLP_S3# py———————181 GpiooaiGPWU |
R155 16 £cBselo ——— 171 GpiooB/ESE CLK [ 32KX0 C€189; 18p50N4 L
10K/4 16 ECBSELL — 18 | GPIOOC/ESB_DAT 10 L
T lao o =
GPIOOD GPIO16/E51_TX
P10 -
27 SUSPWROK  SH———— 32 { Gpjo18 ot GPIO17/E51 RX [31—x FFC KB
CP13 5 o 4 1 X COPPER . ALLSYSPG 3
28 +1_8VDIMM_PG ) >< GPIO40 127 VRM_PGD _IN N5A-26F0340-A81
CcP12 X COPPER 14,30 IMVP_PWRGD 74 1 Gpio4L GPIO59/TEST_CLK >> VRM_PGD_IN 30
20 VIT_PWRGD D 2 gt 4 2526 ACINE SS——— 751 cpy, Top
25 BATINE S T61cpy3 i
29 +1_5VRUN_PG ) CP1L X COPPER 14 Kkesmir G—— 89 | Cpioeo/sELIOH e e 2 VRM_PGD_IN rise after VR_ON 650us
XCLKO [H2— 3020
« 24 LED ACP: §49‘L GPIOS2/E51_CS#
7 N
16 ALLSYSPG X GPIOB4/E51_TMRO
25 AC_CTL SPIOET 951 GpIO56/ESL_INTL V18R |-124 €438, 10u6.3X8
GPIOST 171 _— L
GPIOS7/XCLK32K L +3VSUS
KB3310_LQFP128 GPXIODS
for on-board DDR SPD ROM select
+3VRUN check if can remove =
vIT GPIOS GPIO6 GPIO57 DDR cfg-
777777777777777777777777777777777777777777777777777777 +3VSUS
| Samsung 1G
! ! GPXIOD6 0 0 (o] Hynix IG FS/IFH
Bl OS JsPIL !
RN4G | +3VALW |
8P4R-4.7KI4 I 9 I = 0 1 0 Mira 512M FM
| +3VALW ‘
| i 1
Q27 {pSALy, | ! +3VSUs X X X RESERVED n/a
N-MMBT3904_NL_SOT23 ! L | |
| st 0.1u10%4 3 | GPIOS?
E Eggﬁ E CPU_BSELO 2,16 | R — R389 o | X X X RESERVED n/a
= CPU_BSELL 216 ! EC RDZ s vecl B SPI_HOLD# 4TKI4 | |
[z SpiHODE =
| 3| DO HOLD EC SPICLK | |
N-MMBT3904_NL_SOT23 | WP CLK EC WRA SPI HOLD# |
Q26 ‘ L—L GND  DIO [P — | S | !
| = W25X80VSSIG-RH - ! | -
| H | MICRO-STAR INT'L CO.,LTD
! =& |
| :\ | MS-NO11
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+3VRUN
u18
R256 PCIE LAN TXP__ 3 29 _PCIE LAN RXP_C__C286,00.1u10X4
1K/a g Eg:g—tﬁ“#i: §§ PCIE_LAN TXN 24 :2:; :ggﬁ 30__PCIE_LAN RXN C 0283=0A1u10x4 gé sg,'g{mg;ﬁ S
| 10 PCIE WAKE#
AN 150 13 LAN_RST# >>M§% PERSTB LANWACKB PCIE WAKE# _>spCIE WAKE# 14,23
ISOLATEB
16 CLK_PCIE_LAN ((—CLK PCIE LAN _ 26 b e v p
R255 Sl L §§ CLK_PCIE_LANZ .
16 CLK_PCIE_LAN# —==RPElE LANE 274
‘% oK €295, 27p50N4 - rerenet TR DO
la  TRDO+
MDIPO
L4 TR DO-
1 — 80 crxTALL MDINO —
va = CLK_LANO 61 s TR D1+
25MHZ20p_S 3 CKXTAL2 mg:m lz TR DI
C3061 ' 27p50N4 JI—R2T0, \ 249K1%4  RSET g4 | oo e ke
= NC 110 5
VDD1P20 : : 83 VCTRLI2DIVCTRL1S NC [H2—x HIYSUS
l l VDD1P20- VCTRL12A/ VCTRL18 NC B
c297 16
€301 c323 37| /PD33 R36
10u6.3Y12 X_0.1u10X4 = = c308 26 xgggg cesk |48 3.6K/4
5 X_0.1u10X4 53 | ypD3s s [aa S
S 47 LAN_EEDI
L 2 5 EEDI/AUX
L1z +3VSUSO- AVDD33 EEDO [45—x
8 +3VSUSO . ’ .
oo rE 1 | ! I I
15 T
eoirzo—p g pipizoos =
az| DYoo oNbo1s LED2 €100u6.3pSO E[ Iwumm Imumm Imumm Imumm
291 bvbp12/vDD1S L L L L L
AVDD12/VDD15
8 MAPINONC [H—x
VDD1P20- 7 EVDD12/EVDD18 MAPINL/NC HE—x
l TESTOINC [34—x
co01 *—22- NC/EVDD18 TESTUNC [-55—x
u1oxe »—5- NC/AVDD18 TEST2INC [32—x
-Lu »—B- NC/AVDD18 TEST3INC [-20—x
1 TEST4INC [F44—x VDD1P2
»— ne TESTSINC [42—x -
[OEEVE Ferd Place near pinl5,21,43,49,58
*—321 ne . . i
e Low Llow Low dew 4
59 mg spine 150 c276 c282 c292 €300 €313
62 | NS g IoA1u10x4 IX_O.IulOXj-[ X_0.1u10X4| 0 1u10x4 | 0.1ul0X4
oo
— — — — —
16 LAN CLKREQ# ((—————33{ cLkrReQBING 222
ouwuw
RTLB102E
LAN MAGNETICS —
g
g =
TRDO+ a
n ‘m TRDO- 7|
TR DO+ 1 [ 7x 16 TRDO+ oo Ra ora TRD1+ 6 ==
e 2 15 =1
POWER vooipzo l l _TRD0 4] IV =
TRDIr g 11____TRDIit =7
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|
SPK_OUT R+
PVDD ROUT+ (18— 3ER GuL RE_SSspk_oUT R+ 20
R66 X_10K/4___CODEC HDA SDINO : e RO SPK_OUT R- ggSprUT?R, %
I VDD ADDS5V
B L2 ! LouT+ [FA——SPK QUL LY »5spk ouT L+ 20
e o INT_LINE2 L 5 ) SPK_OUT L- oo %o
xQ ag 36 FRONT OUT R ! INT_LINE2 R 17 | LN Lout- OUT_L-
#—41 sPIEAPD GO SQ FRONTR FRONT OUT L | RIN- R301
83 2% FRONT-L [R5 — O ool b Ne H2—x o
* SPO Q ! E— T MUTE_INTSPKR X_100Ki4
3 ! SHUTDOWN ; ;
o C366 0.47u10X6 RIN+ 7
12 CODEC_HDA_SDOUT 3> SDATAO SURRR |41 | 1 RIN+ l l
12 CODEC HDA SDIND  (K—R>anOR/4_AZ SDIND 73| SDATAIN SURR-L [-32—x | 871 jj 0.47ul0X6 — 2 LN+ caso car0
LERIRER S i e ‘ ST T Sloaoe
RESET# P | C372 X 0.47ul0X6 BYPASS 10| gypass oD |t =
12 CODEC_HDA BITCLK 6| soik LFE 44— | w &ND [ R71
A C368 4 10ul0Y8 GAINO GANO Rl T 1K/4 =
: —CGANL 3 fcam GND 20
SQE)ESS‘[‘JRRF;'_RL T | AGND APAZ031IRI-TRL_TSSOP20-LF
x—2- Gpioo | Internal Speaker Amp asho
%—3- Gpio1 | < CHIP_PWRGD 514,17
LINEL-R [F24—x m
20 MIC_ID R30Z_4 20K1%4 SENSE A LINE1-L 23— !
*—34 SENSE B !
20 FRONT.JD Ra89 K14 |
E LNE2R |18 caaLy 1638 INTLNEZR b
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R241
10K/4

(GREEN) HDD LED
22

R234 , . 150R1%4 _HD LED# LED10
O—— SN0
+3VRUN LED04-G-30mA2.1V_1608-RH KSATAHD_LED# 12
(GREEN)
\ED11 Suspend Status LED Power on: ON
22 <LED_ACPI# 17 S3 state: Blinking
LED04-G-30mA2.1V_1608-RH - :
- S4/S5 state: OFF
LED7 o (GREEN) Cap Lock LED
+ovsus N LED04-G-30mA2.1V_1608-RH <K LED.CAPE 17
GREEN)  Num Lock LED [
+5VRUN Y LEDS o ( D C LEDNUMH 17 | SATAHD_LED# EMC89 ,, 1000p50X4
8P4R-470R/6 LED04-G-30mA2.1V_1608-RH - |
LED SCR# ___EMCS0,, 1000p50X4
(GREEN) SCR Lock LED
LED9 P ( LED SCRé 17 | LED NUM# __EMC1,,1000p50X4
LED04-G-30mA2.1V_1608-RH - |
| LED CAP# ___EMCO2,,1000p50X4
! LED BATLOW# EMC93 ;, 1000p50X4
(BLUE) BT LED LED_BLUETOOTH# | —‘Iﬂ
+5VRUN R239, , 15KI6 LED4 2 CLED_BLUETOOTHY 17 | LED_CHARGE# EMC94 ;) 1000p50X4
LED04-B-20mA2.8V_1608-RH : LED ACPI# __EMCS5 ) 1000p50X4
R240, , 470R/6 LEDS (CREEN) WLAN LED HERILA ‘ For EMlI
22 | _ ______=
N LED04-G-30mA2.1V_1606.RA <KLED WLAN# 17
If there's no Bluetooth module, the LED of BT will be always off.
T T
038 4T0RMG | \ED5 (GREEN)  Charging LED Battery Low (5%): RED
+EVALW ﬂL—y—«LED,CHARGEu 17 attery Low (5%):
1 LED0A-G-30mAZ IV_T608RA | Error: RED Blinking
| | Charging: GREEN
: (AMBER) Battery Status LED Battery Full/ Discharge: OFF
RA04, , 820R/6 ! LED12 ’ 2 ‘ CLED_ BATLOWH 17

ECO LED
DDC function & LED disable.

ECO on LED

(GREEN)
P

LED ECO LED2

+5VRUN

< LED_ECO# 17
LED04-G-30mA2.1V_1608-RH

Power on LED

(BLUE) Normal: BLUE

LED POWER LED1

<LED_POWER# 17
LEDO4-B-20mA2.8V_1608-RH

ECO state: GREEN
Turbo state: ORANGE

Turbo on LED

LED TURBO el (AMBER)

DOC-0400700-L05 (OLD)-->470R
DOC-0409200-L05 (NEW)-->330R

LED3 %"——((LEDJURBO: 17

LEDO04-0-30mA2V_1608-RH
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+VBATA

+3VALW
N92-03M0131-A10
N92-03M0131-HO6 T T T T T 7 j‘
Bottom X_80L6A-30_0805-RH | R271 [S1)
80L6A-30_0805-RH 100K/4 0.1u25Y4 BATOP_BLACK-RH-1
PWR1 |
PWR-JACK3M_black-5.2pitch-NB. L1 |
© Q40 oe v+ L
| R268, ,, 100R/4
4 * t;_x . L . +DC,IN 1 17 BATCLK M <&
l s £ o l N l b % 2 R267, , 100R/4
I ERT 2% = 55 yanll) s s s s 17 BATDATA_M <K
&9 T 82 88 T 8% & ] > | oy | oun
83 | 85 83 | 85 K] K] i o] 3g 8¢
P H o I R16 €266 P-AO4413_SOIC8 23 03 23 N3 % ox
- ~ N 1u25Y8 8888837 83 g g
Os Oc o o S 3 17 BaTNg <K
= = R249 2 2
ca2 F & K
0.1u16Y4 E
150K/4 89 89
< 8 8
s = =
P-MMBT3906LT1G_SOT23-RH =
10K/4 N91-09M0011-A10
Bottom
9 D18 | 1 D16
o ACCTL D, Q6 BAT54S-7-F_SOT23-RH | i BATS45-7-F_SOT23-RH |
Ris NanToez JBAT1 Pin Definition |
100K/4 |
L 9: VBATA+ |
- +3VALW 8: VBATA+ :
|
|
5:SMBCLK |
4: SMBDATA |
3: BAT_IN# |
2: GND |
1: GND |
Q12A |
+3VALW PP-AG4805_S08 e e e e e e
SDC_IN+ T 14T L
Rag
100K/4
AC 0K
Ra7 10K/4 ! R49 . 100K/
g
Q13
NN-2N7002DW_SOT363
1726 AC_IN#  H— g
&
o
£ H
= g
Q148 Q14A
PP-AQ4805_S08 PP-AO4805_SO8
[—h [_ﬁ D17
V_CHG 1 o
e 14T e T -
_/ ES38B-13-
Tlcso o o1uzsva +VBATA Q128
it PP-A04805_SO8|
R58 [—h
RS1 . ,100K/4 5 a o
t 14T WR_SRC
10k/4
CHG BATT N
1726 ENCHG Yp— G R26
470K/4
Q15
N-2N7002
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Adapter= 40 W
Adapter input voltage set 20 Voltage 2 Amps
SDC_IN+
o
R19
DC_IN+ O : At
l 0.01R1%
EMCC1 = C278 = C18
For | 2200p50X4 | 0.1u25Y4 | 10u25X12 R259
EMI MAX8724 ACIN
s3.6K1%6 7a5K190 CELL GND=2 CELLS
= = 1 FLOAT=3 CELLS
D15 REFIN=4 CELLS
S-RB751V-40_SOD323
R22 R33
on 4.7R1%6 4.TR1%6 MAX8724_LDO
NN-2N7002DW_SOT363 o
17 ENCHG 2P $ ! { §} % R35, . 1.82K1%4 MAX8724 ICTL | e Iy
= i’:x:‘ +
17 PRE_CHG ))—GL% R23 | 287R1%4 T c2%0 o o ci L1
— o o
1u25Y8 S% 32 ,4"_—“‘
3 b= 1u16Y6 < o o v
= = N s
MAX8724_LDO MAX8724_LDO & 3 z | 3% | 8% 80L6A-30_0805-RH
& Lol oBLlodl 8L RYE
T RITRISTISTO2TO32
5.4V 9 R27 35 | 88 | 8s S S
U1 T30 22R/6 R
o r4
Q7 ? @ l
NN-2N7002DW_SOT363 & 8 CELL cz1
i R43 R41 1 oo CELLS 0.1u10X4 =
1725 ENCHG >>%rl D1 R20 100K/4 OvsvaLw  10KL%4 10K1%4 0o 02
L D2 MAX8724 ICTL . i 1
\j veTL BST — - _ " =
MAX724 REFIN 12 | oo o S-RB751V-40_SOD323 Qa1 V_CHG = 4.2v* CELLS(f V 1CTL LDO)
DLov 2
1 a CHOKE1
MAX8724 ICTL 1 C17 4 1u16Y6 1
ICTL 5 ar CHG_DH 2 CH-10u4.4A35mS CHG
DHI R272 V_CHG
6 1 )
+3VALW R44 R42 MAX8724 ACIN 10 3 CHG PHASE %
5.9K1%4 15.8K1%4 ACIN Lx 5 0.015R1% N
R263 g
R46 i CHG DL NN-SP8K10S_SOP8-RH 2.7RI8 3 2y ad b ] °B
DLO 1 La>LaX L AR Ll A% L 38
100K/4 1 MAX8724 REFIN 2 | 5o = < = 8§ = u§ = 8;3 = 8§ += u§
o 1 S (=} (=} |
1725  AC_IN# <& 11| ACOK PGND 20— g“o& © - - - x
MAX8724 ICHG g || 8
MAX8724 INP__ g | o csip |12 csip R262 1R1%6 _
18 CSIN R45 1R19%6
MAX8724 CCV CSIN
NS 3 cev 6
& - & - MAX8724 CCl 6ce BATT
S Ky S Ky 14
L= ¥ Lo -4 GND < <«
T =9, o T 09 Ny
oy L] ! o] MAX8724 CCS 5 | (oo Q g oD |22 T 5?*0; T gg
3 VMAXBTZ4ETI | b= 3
1 4.096V
3 M MAX8724_REF =
Rz L.81,¢
1K1%4 - 85 T Bg
s s
9
c8 5%
0.1u25v4 T b
T Res3
15.8K1%4
T oo
— * R252 |
ICHG (VICTL / VREFIN) 0.075/R272 ! 4.99K1%¢§ | _
I _ _[- . R252=4.99K, SET lin MAX = 1.8A (40W; 2*90%)
o *
L 1= (Vgs 7/ Ve ) * 0.075/R19
ENCHG-2P PRE_CHG ENCHG charge status charge current
0 1 1 Pre-charge 220 mA
1 0 1 3S-Fast charge 1.0 A 3S battery max charge current 1540mA, 0.7C=>1000mA MICRO-STAR INT'L CO..LTD
o
0 0 1 3S2P-Fast charge 3A MS-N011
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0.747A
ICH7M - 132mA ;
PCIE LAN: 365mA ;

***NEXT VERSION CHANGE TO TI/TPS51125 FOR COST DOWN***

PWR_SRC

+5VALW

- - R221
MINI PCIE +3VRUN: 250mA; oR1%G 14 VREF2
S-BATS4ALT1G_SOT23-RH 1. e |._¢ +SVALW
80L6A-30_0805- - §3 Ed §S{
Place these CAPs 33 33
close to FETs 243 s 3 3 3 3
2.188A pwe src svs Tosars 3% s 55 ¢ 38 885 ¢t
945GMS +3VRUN : 40mA PUR SRC,SYS 82 7 8x % Ex B 8
+ T 40MmA ; s =
? . . N N X - < < o o
ICH7M +3VRUN : 336mA ; Lax Lleg Ll,81.8 L2 z ] > % o%
TOgE Tog TE2TI3 T8 48 Lo2 Lo8 LS8 LR
ICH7M +2_5VRUN : 142mA ; 3 3 8s | 8o o] T&3 T8S T8 TO0: TOZ e
MINI PCIE +3VRUN: 1250mA; LT ¥ TR ronseL
- >
CLOCK Gen: 200mA ; 4 - = <
o
CardReader: 170mA ; R236 g2
H - - u16
Audio 888S: 50mA ; ’l TPS51120RHBR_QFN32-RH 4
CAMERA: ??mA ; g8 t at 4A for +5VSUS L
i d 5VSUS DH
3VSUS DH (s} 2
Current 1 t at 4A for +3.3V %21 Ens sKipSEL [-22—SKIPSEL +5VSUS 1.71A
Q54 c242 R222 3vSUSPK 1 s op2 Pooo5s [F20_BVSUSPK R220 c241 -
cHoKes 2 s I WG | ATe 12 enz Ena |22 ATRI%G| wasve 1 2 ICH7M V5REF_SUS: 10Qn)
1. + VBST2 VBST1 CHOKE6 [e) T
*3V$U5 3A CH-10u4.4A35MS - e ig DRVH2 DRVHL [2F 0T — 2 USB 3 ports: 1.5A
2 LL1 -
+3VSUS O 1 % = 3VSUS DL 16 prvL2 DRVL1 [-23 SVSUS DI 3 & 1 % 2 Audio ADD5V: 200mAj
3 {5 Ll o = 5 o
+ .2 2 3 S .2 CH-10u4.4A35mS s 3 + 9
R&E T 89 F 29 IN-SPBK10S_SOP8-RH o 0o Q57 + 39 549 ag
8g | 33| 32 o oo NN-SP8K10S_SOP8-RH g3 33 gs
3 s = - 3 3
R243
T I OR/4
= R197 R242 R21 R215 - Q58
X_2.7RI8 OR/4 I 10K1%4 9.31K1%4 | J] N-a04468_soICE-RH
- 1--- R378 R388
L e +3VALW - X_2.7R/8 RUND R RUND
L > > x
I X_2200P10X4 +3VALWO- wore T 23 I 8§ I gu:; M4
= 4.7R1%6, b C457 Lj 3 ;‘ 33
19 RUNDR H)—RUNDR 41 s 1L I X_2200P10X4
S—SAOAAGB_SOICS-RH 53 . = +5VRUN = =
S
- 1 e
5 ~H]
T83
= °§
+3VRUN 2 . 17A
R227 R396 - -
+3VRUN 1K/4 max voltage 5.5 2.2K/4 ICH7M V5REF: 6mA ;
17 SUS.ON Y—asn~—SUSONR 4 : SATA HDD: 1A ;
®
l. 23 R226 l RGB CRT _5V: 1000mA;
I 88 jmm I - LED 8 pcs: 160mA ;
+3VRUN L= L 1 Touch pad: 2.5mA ;
Blue Tooth: ???mA ;
R38
PWR_SRC 47K/4
R377 Q55
100K/4 NN-2N7002DW_SOT363
_ RUND
! G1 D1 R38O \JOKI4____ Gusvsus R40 e
l 2 l—u R374, 10K/4 O+3VRUN add +5VSUS and +3VSUS discharge schematic_otis 100K/4 m%’ +3VSUS
FE] P RUNONR g 25 c16
83 g3 Covmonen LI x! 0.1u16Y4 I
3 N-2N7002
s = PWR_SRC +5VSUS  +3VSUS » G R28 | R3%O |
= = x 8 100K/4 | 10K/4 |
N-2N7002 = = = [ I
= - 5VSUSPK_CP30 1 ' ' 2 _X_COPPER SUSPWROK >>SUSPWROK 17
|l __________ - ML"_MM
|
‘ +3VSUS |
|
o o ! R34 |
g g | OR/4 R24 |
X_10K/4
SUSONR g W2 3 : = ‘
Qs 3 | p——— < RUN.ONEN 29 |
N-2N7002 | !
|
= : RUN ON R G |
|
|
|
|
|
|
|
|
|
|

Q10
_N-2N700;
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+1_8VDIMM
+5VSUS
Q o7 reserved for noise experiment Current Max at 10.3A
_ -~ VDIMM_BST T L2/3) PWg_SRC
Pt
Il I - -
CMJ_ SRB7S1V-40_SOD323 : : 7 GMCH 1Channel: 1720mA ;
80L6A-30_0805-RH - -
1u10X : I Eco I E¢11 c402 | c392 | c391 DDR2 4 Rnaks/16 pcs: 3840mA;
17 DIMM_ON % 1Ki4 J- o Q49 T Q T g To To T N DDR_VTT*2 : BOOmA;
L Y N £ £ 3
= 1] S - -
ce4 PUL DIMM DH ! 5 58 8 b +1.5VRUN: 4130mA;
I 0.1u16v4 - ! < 3 = s g
T »
- ! ! = " "e~aA1 _|l1te 0 -~ - --== -
L—=1vec SC412 ox N N-A04468_soics-RH CHOKE2
12 13 R82 8.06K1%4 +1_8VDIMM
+3vsuso__R76 X_100K/4 EN ILiM
17 +1_8VDIMM_PG < : l 111 pgoop Ix 2 VDIMM_PHASE 1 % 2
c63 J_ dddod @8 +
X_0.1u16Y4 10 2 VDIMM BST C83 , 0.1ul0X4| R310 CH-1.5u10A8.1mS  C69 = c82 EC4
vout BST " (L] X_2.2R1%6 T X_0.1u10X4  220u2.5
4 DIMM DL 4 =
= C65: danms zo 2 bL \ |>I<
0.1u16Y4| FB 3833 £z & 5
Zzzz xO0 N-FDS6676AS_SOIC8-RH | C382 ° Y cpa =
= ek N X_1000p50X4 5] A X_COPPER
S 9 SC412AMLTRT_MLPQ16-RH 4
0.75v
18 VDIMM FB
18 VDIMM OUT
VD-Z.IMM OC +1_8VDIMM TT
R e DDR_VTT 0.9V
P +1.8VDIMM DDR_VTT*2: 600mA;
cs4 | €B5 7|
17 VDIMM VLS R189 . . 10K/4 VDIMMOV1 R169 LT LT
107K1%6 sl 8 [
Cc178 o =4 =
Py R175 +3VSUS 2= 8= R67
0.1ul6Y4 i D 18 VDIMM FB S £ | 1K/4
R R68 . 1K/4
= N-2N7002 390K1%6 us
Q32 R170 81 VREF2 VIN [ =
MDDR_VTERM MDDR_VTERM
17 VDIMM_OV2 ) R190,. . 10K/4 VDIMMOV2 75K1%4 7| ENaee a2 - S 3 S 3
J_ c180 1 venti VREF1 [ - T
o R173 1 BOOT_SEL  VOUT -2 : 7
0.1u16Y4 i a5 D GND C56 C57 J_ c53 J_ i+
Ls ceL = W83310DG_SOP8-RH = = EC3 c59 cs58
= N-2N7002 267K1%6 X_0.1u16Y4 e e oy 220u2.5 10u6.3Y12 | X_10u6.3Y12
@31 £ E 5
= = Q Q = g = = = =
VDIMM OverVoltage TABLE 0 3
oV1 OV2 | VDIMM OverVoltage
0 0 | 1.85v(default)
1 0 2V
0 1 2.15v
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+5VSUS
reserved for noise experiment

‘ [ L24 PWR_SRC
. Q@ ’ 7
S-RB751V-40_SOD323 ; :L I : s/ V / +1 . 05| V core
‘ 80L6A-30_0805-RH 6.674A
[ EC14 caz6 | ca17 | caig -
27 3VRUN_EN H)—CP33 X_COPPERVTT RUN _ON ddld oso ;L R : 4;.0 #Fo = R o
A ir oo B S Te TR Te Current Limit at 10A
N N
T Iﬁ_i‘fﬁm pu2 L—,M—« R l L g Current MAX at 8A
L | 1 N
N vee SC412 DH ‘ T 1N N-AO4468_SOIC8-RH CHOKES e
121 En ium —R183, \5:9K1led : ? CPU Vccp: 2000mA
17 VIT_PWRGD < l 11 pcooD Lx AT PHAS ! % 2 T i GMCH core:2940mA
51 R
c166 10| your por |2 VITBST _ci8y, ouioxa qn @ R177 CH-15u10A8.1mS  C138 * ecs  GMCH Vecp:780mA
X_0.1u16Y4:[ -!- . L VoL s X_2.2R1%6 T 2025 JCH7M core:940mA
DL
T otaedd B 3yg3 22 % o ICH7M Vcc_10:14mA
zzzz x0 N-FDS6676AS_SOIC8-RH ci72 3 }{ cP15 =
L ‘Hj 2
ke "H ﬁ SCA12AMLTRT_MLPQ16-RH I X_1000p50x4 2 X_COPPER
0.75v
105 FB
105 ouT

VTT Oc 105 our +2_BVRUN 142mA

R164 VTT OverVoltage TABLE up7707: 600mA Low Dropout Linear Requlator
17 vitovi 3 R182 . , 10K/4 VITOVL 30K1%6 — e —
10156 li R168 9 6] OverVoltage +3VRUN .
105 FB -
Io.mev " —S-~J&L-D 0 0 1.05V(default) T oUs
1 N-zmogig 200K1%4 1 0 115V Pl o Vour
R158 0 T | NA
R176 . . 10K/4 VITOV2 C420
17 VIT.ovz v 75K1%4 caza 3 ey 2 u R342 10u10Y8
c158 R160 Note: 1=> HIGH 0=> LOW 10u10Y8 o w 3.4K1%4 I
D =
IO,1U16Y4 L g I N —
N-2N7002 107K1%6 = UP7707M5-00_SOT23
= Q28
R339
1.6K1%4
Vout=0.8* (R1+R2)/R1
+5VRUN
o
[ +1.5Vcore
C146
X_1u10X u13 9 +1_8VDIMM 4.13A
17 +1 5VRUN_PG <K ’ R162, \AOR/4 1 =
SVRON l = Z vt CPU Vccp: 130mA
C145 > c133 -
I X_0.01u16X4 VIN2 I Tou10Y8 . GMCH core:1980mA
1 POK 1 5 ICH7M core:1520mA
21 WRUNEN S R166 . . X 1Ki4 ‘ 1 5VRUN ON 8 ey vout |4 ] 9 MINI PCIE :500mA
27 RUN_ON_EN >>i7«W]LIJ. vourz Ria7 +
=N c144 7.15K1%4 = C125 EC12
Iomulsm Lo 2 +1 5VRUN_FB N X_0.1u16Y4 C220u2.550-RH-1 MICRO-STAR INT'L CO.LTD
— z
© C126'"0.1u0X4 "
APL5912KAC-TRL_SOIC8-RH R151 = MS-NO11
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VRM_PGD_IN rise after VR_ON 650us

Throttling temp.
105 degree C

+5VRUN

R223
10R/6

+3VSUS

3

C246
1u10X6

9+
als

19

41

MVP6 DPRSLPVR 1

| 17 VRM_PGD_IN 1

i 209, 147K1%6 3

40353064 srokRTH H_PROCHOT ((—RE0BA X ORI 4|
X 5

209, o.mm-/ T i 208, 15m6X4 g |
C]ose to Phase 1 Inductor 3 cPuvIDo D
3 CPU_VIDL > 20|

3 CPU_VID2 ) —

3 CPU_VID3 )

3 CPU_VID4 > 32|

CPU_VIDS >33

CPU_VID6 34|

500 ohm? VR_ON > 3]

514 PM_DPRSLPVR ) OR/4 MVP6_DPRSLPVR 6
212 H_DPRSTP# Sp—— 371

16 VR_PWRGD_CLKEN# ~(——————38

R205, , 2.21K1%4
R204 c210
4+ 11
ala
4.99K1%4 1000p50X4
10
| R T 1 C199
L m
t ‘ als
I_ _300K1%4 _ 180p50N4 9
C204  47p50N4
IR

C202
0.01u16X4

I

! |
| +3VRUN |
+3VRUN ! |
0 | |
| | ovIT R196
10K/4 ‘
! R265 |
c214 ! 10K/4 !
| R207 |
2 | 4.7KI4 61 |
5 | & IMVP_PWRGD 3> IMVP_PWRGD 1417 |
= PWM_PWRGD | R264, 10K/4 3] |
T 4 |
| R
4 o | 1 De-Glitch of IMVP_PWGD !
u1s NN-CMKT3904_SOT363-6-RH = |
s 3 ‘ )
E D _________ S
ISL6261CRZ-T g
Q52
VCORE DH 8 1 445 41 444 PWR_SRC
2 15 s 5
§ 1§ L§
| 6|l a FTEFE TR
S S S
5
R369
Ne F2— X_22Ki4 NN-SP8K10S_SOP§-RH L+ Recommend O.45uH
- f*******:*ﬁ V_CORE
R225, , JARI%6 .5 RUN : CHOKE4 | Q
co47 VCORE_PHASE . [T % 2 :
veeep — 4 ! | )i 10R/6, . R171 VCCSENSE
2.206.3X8 : CH-0.82u24A8MS-RH | ]
UGATE 22 ifff,’m% D27 | P EC6 ;‘E EC5
soor |22 R224, 2.2RI6 [ _ ! 220u2.5 220025
> ) 10R/6, . R180 VSSSENSE
= C249 C440 o !
0.22u10X6 I X_10p25N4 &
PHASE 24 L 1l & £
a
LoATE |28 VCORE DL g
vssp [22——]i \8
8
8
|
T
€200, X _1000p50X4 |
R U——
ocseT 12 |_R206 BaK1%6 |
S
vsum 11z VSUM
: | coa7 | cosa R382 R387 :
453K1%6
LT E 3.57KL%6, VDD
L S iy !
PR e T o
g 3
g | 8 rre VRON  VR_ON 10mVius
co| 7 10KRTIS (Delay ALLSYSPG 99ms) ~100us | i
2 elay ms us
i |
16 | 2mVius Vboot
vo : i
é . AH---- Panasonic Vboot=1.2V SOFT &VO '
e @ | | ERT-J1VR103J ~20us '
e e | R375| | 1
4 | 1K1%¢ | T c23 Close to Phase 1
A X_0.22u10X6 VRM_PGD_IN PGD_IN
1 (Delay VR_ON 650us)
VR_PWRGD_CLKEN# CLK_EN#
(To ICH_VRMPG & CLK Gen)
cas3 S
N 1SL6261 VO . ~Tms
330p50X4 IMVP_PWRGD IMVP-VI PGOOD
'l' C203 (=CHIP_PWRGD)
I 1000p50X4
(VCCSENSE 3
MICRO-STAR INT'L CO.,LTD
3
< MS-NO11
Document Description
Parallel CPU power_ISL6261

Date: Friday, April 11, 2008

Sheet 30 of 39

Paral




HOLES_8X8_D3MM
MHL X 8x8

. g

HOLES_8X8_D3MM
MH7 X 8x8

MH2

HOLES_8X8_|
X 8x8

D3MM HOLES_8X8_D3MM

MH3 X 8x8

HOLES_8X8_|
MH8 X _8x8

I e

1

D3MM HOLES_8X8_D3MM

MH9 X _8x8

HOLES_8X8_D3MM
X 8x8

HOLES_8X8_D3MM
MH4 X_8x8

MH5
E

HOLES236D118_P
MH6 X _HOLES236D118

. g

AGND

MH10
X_8.5x8.5

FM1

’%_F_PAD_M120

FM2

’%_F_PAD_M120

FM3

’%_F_PAD_M120

FM4

’%_F_PAD_M120

FM5

’%_F_PAD_M120

FM21
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P4 P3 P7 P17 P19 P12 P13
CLIP CLIP CLIP CLIP CLIP CLIP CLIP
I? ? I? ? E2B-1034020-RH E2B-1034020-RH
H3 H4
P11 P6 P8 P9 P10 P20 P21 — =
X _CLIP IP IP X CLIP X CLIP X _CLIP X CLIP
no PN
OPT Configure BOM Function
MS-NO111l OPT:A Diamondville CPU, 945GNS+ICH7M, 1G SAMSUNG DDR2),
A | cfg-FS 607-NO111-01S | A cg8gs, ENE3310,Relteak 5158E+RTL8102E
MS-NO111 OPT:B Diamondville CPU, 945GNS+ICH7M, 1G HYNIX DDR2),
B | cfg-FH 607-N0111-02S | A cgg8s,ENE3310,Relteak 5158E+RTL8102E
MS-NO111 OPT:C Diamondville CPU, 945GMS+ICH7M, 512M MIRA DDR2),
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Simulation

X_PIN1*2

SIP2

X_PIN1*2

SIP3
1|

X_PIN1*2

SIP4
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X_PIN1*2
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TOP Layer

VCC Layer

SIM3 Inner Layer
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’X_F_PAD_M100

FM17

’X_F_PAD_M100
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’X_F_PAD_M120
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’X_F_PAD_M100

FM20

’X_F_PAD_M120
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Power Button
O
+3VSUS o PWRsW
+5VSUS TPS51120 @ SUS ON KBC
— PM_PWRBTN#
+3VRUN 5VSUSPK o (@ suspwrok 3 5 PWRBTN#
3VSUSPK e RSMRST# Delay 10m
5VRUN
—— Al o
viT (@) PM_SLP_s4#
S scare (HRUN_ON_EN (5) PM_SLP_S3#
VTT_PWRGD
ICH7M
+1_8VDIMM (4)DIMM_ON
< sc412
@ CHIP_PWRGD
+1_8VDIMM_PG
945GMS
+1_5VRUN (5)RUN_ON_EN
APL5912
IMVP_PWRGD
+1_5VRUN_PG '(
E 99ms DELAY Delay ALLSYSPG 99ms VR ON
B VCORE
@elay VR_ON 650us PG_IN
(7)ALLSYSPG
@ TSL6261
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CPU_Vcore

1.1V,3A,3.3W

PWR_SRC
19V; 3.42A
65W
Battery
12.6V;
2200mA (2600mA)
3VALW

CPU/GMS/ICH7M Vccy
1.05V,8A,8.4W

GMS 1.5RUN 6A
MINI PCI-E O0.5A

1.5V,6.5A,9.75W

KBC3310 3VALW
3.3V,20mA, 66mW

GMS_DDR 1.8VDIMM 1.72A
DDR down x8 pcs 1.92A

SODIMMx1 1.92A
1.8V,7.56A,13.6W

Component power Targets

RUN_ON_EN

Component TDP Targets | Windows XP Avg power

3VRUN_EN

V1T

Diamondville SC 2.5W 0.6W
82945GSE 4w 12w 3.5-5.5W
82801GBM 15w 0.7W 1.0~1.9w

5VSUS

ICH7M 5VSUS

5V,10mA, 50mW
ICH7M 5VRUN
5V,6mA, 30mwW

ALC888S 5VSUS

5V,26mA, 130mW

UsSB 0,1,2

5V,1.5A,7.5W

SATA 80G

5V,1A,5W

BlueTooth

5V,?7A,??W

CRT

5V,1A,5W

+1_5VRUN

+3VRUN

ICH7M 3VSUS

3.3V,132mA,435.6m

ICH7M 3VRUN

3.3V,336mA,1.11W

ICH7M 2.5RUN
2.5V,142mA, 355mW

MINI PCIE,3VRUN/SUS
3VSUS, 250mA, 825mwW

3VRUN,1.25A,4.125W

3VSUS

3.255A

PCI-E LAN 8102E
1.2V,365mA,438mW

CLK Gen 113 3VRUN
3.3V,200mA, 600mW

Cardreader 3VRUN
3.3V,170mA,561mW

ALC888S 3VRUN
3.3V,50mA, 165mW

|
| 12ms |
|

R N

|
|

| |

! 8ms ,4m§‘ |
|

|
|
| : |
‘Gms 6ms | "17ms |
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RED:POWER
BLACK:KBC

(1)PWR_SRC % /

(0)+3VALW/+EVALW [

(1)AC_OK#
(1)PWR_SW_KEY#
(0)SUS_ON
(0)+3VSUS / +5VSUS
(1)SUSPWROK
(O)RSMRST#
(0)PM_PWRBTN#
(1)PM_SLP_S4#
(O)DIMM_ON
(1)PM_SLP_S3#
(O)RUN_ON
(1)ALLSYSPG
(0)VR_ON_EC
(1) IMVP_PWRGD

(O)CHIP_PWRGD

K

Battery Mode G3 - SO - G3

SO - G3

2

|
Y (1)PWR_SRC
|

|
G3 - SO \va
|
I
|
|
I
|
|
t

7 (0)+3VALW/+5VALW

-

‘ >40ms

DA, s | 7

7 (1)AC_OK#

SUS_ON = PM_SLP_S4# Delay 1ms

77 (1)PWR_SW_KEY#
|

7 (0)sus_oN

|
l
>

L

>20ms,

>100ms ]
ms[ RSTRST# = SUS_ON & SUSPWROK

1

Il

|

|

7 (1)SUSPUROK

7] (O)RSWRST#

| KBC GEN. 200ms
Pulse Low m % N\

|
|
% 1
|

7 (0)PM_PWRBTN#

|
V7] (1)PM_SLP_S4#

| |
EZ% DIMM_ON = PM_SLP_S4# & RSMRST#

|
(0)DIMM_ON

N

% (1)PM_SLP_S3#

A

EZ% RUN_ON = PM_SLP_S3# & PM75L$754# &
RSNRST# | ‘

2,

@ (O)RUN_ON
7 (1)ALLSYSPG

R_ONEC = PV_SLF_S3% &

> <]

LLSYSPG |

17) (0IVR_ON_EC

|
(1) IMVP_PWRGD

1
|
! CHIP_PWRGD =

NNNNNNNN Q&Q@@i

PM_SLP_S3# &
PM_SLP_S4# &
IMVP_PWRGD &
ALLSYSPG

|
77 (O)CHIP_PWRGD

% (0)+3VSUS 7/ +5VSUS
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RED:POWER
BLACK:KBC

(1)PWR_SRC

(0)+3VALW/+5VALW
(1)AC_OK#
(1)PWR_SW_KEY#

(0)SUS_ON

(0)+3VSUS / +5VSUS

(1)SUSPWROK
(O)RSMRST#
(0)PM_PWRBTN#
(1)PM_SLP_S4#
(O)DIMM_ON
(1)PM_SLP_S3#
(O)RUN_ON
(1)ALLSYSPG
(0)VR_ON_EC
(1) IMVP_PWRGD

(O)CHIP_PWRGD

|

Battery Mode SO - S3 - SO

S3 - SO

SO - G3

N

N

N m——

|
2K
|
T
|
|
T
|
|
|
|
|
|
|

—

ey

>40ms

SUS_ON = PM_SLP_S4# Delay 1ms

PWR_SW_KEY# =
PPM_PWRBTIN#

PWR_SW_KEY# =
PM_PWRBTN#
| |

PWR_SW_KEY# =
PM_PWRBTN#

\

| 22

NN

RUN_ON = PM_SLP_S3# &
PM_SLP_S4# & RSVRST# %

s

R
ALLSYSPG

N

ON_EC = PM’_SLP_SB’# &

N
N

|
l I
|

NNNNNNNNNNNNN jﬁ

IMVP_PWRGD éf

N

=100ms
—

CHIP_PWRGD = PN_SLP_S3%# & PW_SLP_S4% &
ALLSYSPG

|
!
|
|
|
|
i

PM_SLP_S4# & RSMRST#

S Y  F  F O Oy S Y  F Yy Y YNSNSNNNC

(1)PWR_SRC
(0)+3VALW/+5VALW
(1)AC_OK#
(1)PWR_SW_KEY#
(0)SUS_ON
(0)+3VSUS / +5VSUS
(1)SUSPWROK
(O)RSMRST#
(0)PM_PWRBTN#
(1)PM_SLP_S4#
(O)DIMM_ON
(1)PM_SLP_S3#
(O)RUN_ON
(1)ALLSYSPG
(O)VR_ON_EC

(1) IMVP_PWRGD

(O)CHIP_PWRGD
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RED:POWER
BLACK:KBC

(1)PWR_SRC

(0)+3VALW/+5VALW

(1)AC_OK#
(1)PWR_SW_KEY#

(0)SUS_ON

(0)+3VSUS / +5VSUS

(1) SUSPWROK
(O)RSMRST#
(0)PM_PWRBTN#
(1)PM_SLP_S4#
(O)DIMM_ON
(1)PM_SLP_S3#
(O)RUN_ON
(1)ALLSYSPG
(0)VR_ON_EC
(1) IMVP_PWRGD

(O)CHIP_PWRGD

S5- S0

AC Mode G3-S5-S0-S5-G3

Lss-ss X
|

) SO - S5 % S5 - G3 ( AC TO Battery )

Q@@ﬁ

PM_PWRBTIN#
| |

=40ms,
K N
l\ 1 ’=40ms‘
|
‘ ‘ ) >40ms 1 1 >40ms 1 1 ‘
|
I R T
t t t t ‘ ‘
— ] | o
‘ P :>20ms‘ KAAAAAA% : : 1 ‘ ‘
| >100msl [ }PWFLSW EY# = ‘ | KEY# = “
i IPM_PWRBTN# ‘ I
| |
\

PV_S

LP_S4# & RSMRST#

Il
|
|
|
[
|
‘ PWR_SW
I
|
|
|
\
Il

7

|
% RUN_ON = PM_SLI

NN NN

|
!
|
|
|
| % DINM_ON =
I
|
\
T
|

P_S3# & PM_SLP_S4# & RSMR§T#

— :

| ‘ %,
| | |

| |

: | :100ms[ VR_ON_EC = PM_SLP_S3# &

T | ALLSYSPG ‘

I ]
|

NY YN INNNNNNNN

&%N

1
|
[ CHIP_PWRGD = PM_SLP_S3# &
1

PM_SLP_S4# & IMVP_PWRGD &
| ALLSYSPG

"NNYNNYNYNYTNYNYNNNNNRNNN

(1)PWR_SRC

(0)+3VALW/+5VALW

(1)AC_OK#
(1)PWR_SW_KEY#

(0)SUS_ON

(0)+3VSUS / +5VSUS

(1) SUSPWROK
(O)RSMRST#
(0)PM_PWRBTN#
(1)PM_SLP_S4#
(O)DIMM_ON
(1)PM_SLP_S3#
(O)RUN_ON
(1)ALLSYSPG
(0)VR_ON_EC
(1) IMVP_PWRGD

(O)CHIP_PWRGD
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RED:POWER
BLACK:KBC

(1)PWR_SRC
(0)+3VALW/+5VALW
(1)AC_OK#
(1)PWR_SW_KEY#
(0)SUS_ON
(0)+3VSUS / +5VSUS
(1) SUSPWROK
(O)RSMRST#
(0)PM_PWRBTN#
(1)PM_SLP_S4#
(O)DIMM_ON
(1)PM_SLP_S3#
(O)RUN_ON
(1)ALLSYSPG
(0)VR_ON_EC
(1) IMVP_PWRGD

(O)CHIP_PWRGD

AC Mode SO - S3 - SO

SO - G3

2

g

|
Y (1)PWR_SRC
|

| |
K— S0 -S3 X6 S3 - SO X6
| |
T T
| |
| |
T T
| |

(0)+3VALW/+5VALW

¥ (1)AC_OKi

|
(1)PWR_SW_KEY#
|

7 (©sus_oN

% (0)+3VSUS 7/ +5VSUS

7 (1)SUSPUROK

PWR_SW_KEY# = PWR_SW_KEY# =

PM_PWFB'ITN# PM_PWRBTN# \PM+PWRETN#
| | |

PWR_SW_KEY# =

1
7 (O)RSWRsST#

|
(0)PM_PWRBTN#

|
7 (1)PM_SLP_S4i#

% (0)DIMM_ON

e e

! %

% (1)PM_SLP_S3#

|
RUN_ON = PM_SLP_S3# &

NN _| |

7
PM_SLP_S4# & RSVRST# %
|

N

% (O)RUN_ON

) (DALLSYSPG

) (O)VR_ON_EC

|
| —
|

VR_ON_EC = PN‘_SLP_SB# & =100ms
ALLSYSPG ‘
! I :

N

L

|
7 (1) IMVP_PWRGD

CHIP_PWRGD = PN_SLP_S3%# & PW_SLP_S4% &

IMVP_PWRGD % ALLSYSPG ’:—%
T |

|
(O)CHIP_PWRGD

NNNNSYNNNNNNNN jﬁ

N
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. PAGE7: EC15 close to ICH7M cause RMA difficult to rework, change EC15 to C256 (1206) size.

. PAGE21: Remove R413 & change R412 pull down to GND for LCD backlight blinking while power on.

Swap BT & WLAN LED.

PAGE25: JBAT1 pin6,7 connector to GND.

PAGE23: Remove CP35, CP34.

PAGE24: RN47 separate to R244, R254, R257. For tune LED brightness.
PAGE23: USB add CMC for EMI request.

PAGE23: Add EMC96 for EMI request.

PAGE26: Modify R252 value to match new 40W /20V Adapter.

PAGE27,29: Modify R215=9.31KR, R216=10KR, R183=5.9KR by power team.
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