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MS'78O7 Ver: 1.1

CPU:
INTEL IVY BRIDGE (BGA 1023)

System Chipset:
INTEL-HM76 (PANTHER POINT)

OnBoard Chipset:
Audio Codec - REALTEK/ALC272

Audio AMPLIFIER - REALTEK/ALC113
SIO - NUVOTON/NPCE885LCE
Scaler - REALTEK/RTD2486HD
Flash ROM: 64 Mb SPI (CHIP)
Main Memory:
DDRIII * 2 (Dual Channel)
Expansion Slots:

Mini PCl-e (X1) * 1

MSATA * 1

SATA*1

Mini PCl-e (X1) * 1 for HYBRID CARD

PWM:
Controller: Intersil /ISL95837 1+1 phase

Other:
USB3.0 *2 (SIDE)
USB2.0 (Pin header for Device)
HDMI in*1
LVDS*1
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o
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usA
14 DMLTXNO DMI_RX#(0]
14 DMTXNT DMIZRX#[1]
14 DMTXN2 DMI_RX#(2]
14 DMITXN3, DMIZRX#(3]
14 DMTXPO, DMI_RX[0]
14 DMICTXPT DMIRX{1]
14 DMITXP2 DMI“RX[2)
14 DMLITXPS DMIZRX[3]
14 DMIRXNO (¢————KL{ pyi_Txigoy
14 DMIRXNT Q————MB{ pyiTcart]
14 DMIRXN2 &——Na | pyiTrxuga)
14 DMIRXN3 K———R2 | pMITTX#(3]
14 DMIRxPO C—— K3 pyi_Tx(0]
14 DMIRXP1 ————MI{ piTrx()
1 R
14 DMIRXP2 {——————P41 puITTX(2)
4 DMIRXP3 QT3 DMTX(3]
14 FDIOT iz Foio_TxH0)
14 FDIOTXIN AL Fpio_T(1]
14 FDI0_TxeNSS——————— i FDI0 Tx#2]
14 FDIO_TX3N FDIO_TX#(3]
 we|
14 FDITXON 81 FoI1_TX#(0]
4 FDICTXIN FDIT_TXH[1]
14 FDIT 2| FDIT_TX#2] -
14 FDICTX FDICTX#(3] 5
it
14 FDIOT s Foi0_Tx101 0|
14 FDIOTXIP 01 Fpio_T1) H
14 FDIOTX2P FDI0_TX(2] -
14 FDI0_TX3P——BATL FpigTX(3] B
Y,
14 FDI_TXOP W1 Fpi1TX(0] 9
14 FDICTXIP 4 FOICTX)]
14 FDIT FDI1_TX(2] rf
14 FDICTX FDICTX(3] &
14 FDIO_FSYNG FDIO_FSYNC 1
14 FDI1FSYNG FDIT_FSYNG
14 FDI_INT )>———————U11 £py INT
14 FDIO_LSYNG ggﬁ FDIO_LSYNC
14 FDI_LSYNG FDIT_LSYNG
+CPUVTT o—RI114,,.24.9R1%0402 eDP_COMPIO
= eDP_ICOMPO
4CPU_VTT o@—A@L oDP_HPD#
XAG4 opp AUXi
. . XAE4 oDP_AUX
This signal can be left as no connect d
if entire eDP interface is disabled *AC3 | oop Txep0) o
{ﬁ SDP_TXH(1]
. eDPTX2]
Intel Comments: o752 sl ]
eDP COMP signals are required
if integrated gfx is enabled even A8 e0p_TX(0]
if eDP interface is disabled. o Raanil
eDP_TX[2]
*AEB | opp TX[3]

GRAPHICS

PCI EXPRESS

PEG_ICOMPI
PEG_ICOMPO
PEG_RCOMPO

PEG_RX#|
PEG_RXH|
PEG_RX#|
PEG_RX#|
PEG_RXH|
PEG_RXH|
PEG_RX|
PEG_RX#|
PEG_RXH|
PEG_RX|

PEG_RX#[

PEG_RX#[1

PEG_RX#[1

PEG_RX#[1

PEG_RX#[1

PEG_RX#[1

GEORioEBNEEEUNES

PEG_RX|
PEG_RX|
PEG_RX]
PEG_RX|
PEG_RX]
PEG_RX]
PEG_RX|

PEG_TXH|
PEG_TX*|
PEG_TX]
PEG_TXH|
PEG_TX|
PEG_TX]
PEG_TXH|
PEG_TXH|

PEG_TX#[1

PEG_TX
PEG_TX
PEG_TX
PEG_TX
PEG_TX
PEG_TX
PEG_TX
PEG_TX
PEG_TX
PEG_TX

PEG_TX[

PEG_TX[11

PEG_TX[12)

PEG_TX[13]

PEG_TX[14

PEG_TX[15]

kS
CEENSEEORAE AEON_OEENOUEENED fEsNoiSEeENBaEBNAS

a:

PEG COMP

IVYBRIDGE PROCESSOR (DMI,DP,PEG,FDI)

PEG_ICOMPO Width:12 mils Spacing:15 mils
PEG_RCOMPO Width:4 mils Spacing:15 mils
PEG_ICOMPI Width:4 mils Spacing:15 mils

R109, , ,24.9R1%0402

EXP_A_RXN_15 40

EXP_A_RXP_0 40

XN

€139, C0.1u10X0402
) C_C139,,C01u10X0402
CI37{CO0.110X0407

XN

96 |{/C0.1u10X0402
[1CO.1uT0X0402
C89 |1 C0.1u10X0402

C143,C0.1u10X0402

C138]1 C0.1u10X0402

3|
B S S N

Cor {ICo.
€97 }[COAUTOX0402 <
C95 |1 C0.1u10X0402

+CPU_VTT

EXP_A_TXN_0 40
EXP_A_TXN_1 40
EXP_A_TXN_2 40
EXP_A_TXN_3 40
EXP_A_TXN_4 40
EXP_A_TXN_5 40
EXP_A_TXN_6 40
EXP_A_TXN_7 40
EXP_A_TXN_8 40
EXP_A_TXN_9 40
EXP_A_TXN_10 40
EXP_A_TXN_11 40
EXP_A_TXN_12 40
EXP_A_TXN_13 40
EXP_A_TXN_14 40
EXP_A_TXN_15 40

EXP_A_TXP_0 40
EXP_A_TXP_1 40
EXP_A_TXP_2 40
EXP_A_TXP_3 40
EXP_A_TXP_4 40
EXP_A_TXP_5 40
EXP_A_TXP_6 40
EXP_A_TXP_7 40
EXP_A_TXP_8 40
EXP_A_TXP_9 40
EXP_A_TXP_10 40
EXP_A_TXP_11 40
EXP_A_TXP_12 40
EXP_A_TXP_13 40
EXP_A_TXP_14 40
EXP_A_TXP_15 40
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IVYBRIDGE PROCESSOR (CLK,MISC,JTAG)
i
Intel Comments: B
CATERR# doesn't not require an external on board pull-up resistor CPU CLKP NGO, X 0402 EMI
s [ CPUCLKN NGO 1 Do Xoa0z S0, 13
=zl w BCLK# CLKCEXPH 13 CLK EXP_c153
CLKEXP C183_y
S '
17 Hsne ey & PROC_SELECT# H LM) L REF OLK R116 ez |, CLK_EXP# C152
sKTOCCH Q DPLL_REF_CLK# RIS TKRE%0402 +CPU_VTT
5 oK CS7q proc_DETECT# (@] Q
e ropegTT e = BoLk T [-NS2 TRINGITING ) TRuNG2
© BeLK_py (N8 TPINCEINC o] 1pynG1 I motherboard onl ' hi
TS X SIR1%0402 CATERRY motherboard only supports external graphics
+CPU_VTT CATERR# or integrated graphic but without eDP I
505 3
74LVC1GOT: X_C0.1u10X040% R720 =
pin 1 is NC o2R0402 1722 HPECI AR gy = SM_DRAMRsT# PAT30CPUDRAVRST
ust
X_SNTALVC1GO7 < 4 291, CE80p5ONO402-HE. SM_RCOMPI0] SM_RCOMPOING _RBD oRikoi2 |, SM_RCOMP[O] Width:20mil Spacing:20mil
4 RI28 ., 56R040; H_PAbCHOTH R 1 ca . SM_RCOMPTING _RBT 25.5R1%0402 —
23 H_prOGHOTE S>3 ‘ PROCHOT U Sreu e b SH_RCOMP[1] Width:20mil Spacing:20mil
= RT27. , X 6BR0402 %1 X -
+CPU_VTT
- = g SM_RCOMP[2] Width:15mil Spacing:20mil
. e
"
17,22 H_THRMTRIP# < THERMTRIP# SM_RCOMP[1][2]1[3] Length max: 500mil
If CPU PROCHOT# not used [—— 5
Nsa_ XOP PROYE ;
R751 0R0402 Unstuff R13, R12. stuff R7 pRoYE Nﬁ%ﬁiigg provs 2
[1se xopTOC ;
TcK — XOP_TCLK 52
Tvs (188 JOE TS Sioptvs 52
g s TRsT# S8 XOPTRSTE _____ CSnprrete 52
14 H_PM_SYNG (p—INC18 xLane — PM_SYNG bS] g oI %ﬁ xoPTOl 52
Too (L8 XOPTOO  Sioproo 52
I VCCPWRGOOD 0 R pag
752 H.cPuPWRGD T O S | I s e o
2 [0} fel
HODPRRGOCO R BE45 | 5\ DRAMPWROK i3 < BPM#(0] PE: XDP_CPU_BPM_NO 52
] IS BPwi(1] DESS XOP_CPUTBPM N1 52
=1 BPM#[2] XDP_CPU_BPM_N2 52
.997V =2 ) spwit3] D38 XDP_CPUZBPM NG 52
BP#(4] XOP_CPUTBPM N4 52
16 BUF_PTL_RST# R0, \W1.5KR1%0402, PLTRSEER Dadq pesers = BPhi#s] PHA XOP_CPUBPM N5 52
= BPifs] PS8 XDP_CPUZBPM NG 52
FATX_3VSB +CPU_VTT R744 5 BP#(7] XOPZCPUZBPMNT 52
649R1%0408
o504
74LVC1GOT Xcotvioxmez g f2s - Change R414 value F 2
pin 1 is NC - to lvy Bridge
o >4 RI26, , X 43R5%0402 PLT RST &
+vCC_DDR
<Ts0 -
X_74LVC1GO7DCK
Re28
Q80
X_1KR6%0402
- N-BSS136LT1G_SOT233-RH
v g v 1011 DORS. DRAVIRSTH ((—REMANORD0Z DDRS DRAMRST# D _p __ CPUDRAVRST# Ll
o712y x. 63
+VCC_DDR +3VSB. A o ,CWDSUNMU’IA R821
9,13 DRAMRST_CNTRLPCH 3 G20 490KR1%0402
o535
CO.1u10X0402
R785 1.5v
R778 10KR0402
10KR0402 4 VDDPWRGOOD,R
a 4,
. R74_1.5KR1%0402 o84
T35-02G1400-T07_S 74FIC1G08GW_TSSOPS-HF R73 C10p50N0402
7 1.27KR1%0402
N-SST3004_SOT23 s
R779 o531
20KR1%0402 | C1u6.3Y0402 5> +1_SVRUNPWGD 33 I
45VSB level for 1.SVRUN gate
If you use OD output AND Gate, JTTSFi MICRO-STARINT'L CO.LTD.
so follow DG. ffitie
PROCESSOR (CLK.,MISCJTAG)
fSize | Dooument Number
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10 M_A_DQ[63:0]

IVYBRIDGE PROCESSOR (DDR3)

([

10

10

10

e A N NN ENAas

([

usc

SA_DQ[O]

SA_DQ[1] SA_CKI0] Aﬂ:ﬁ—% A_CLK_DDRO 10
SA_DQ[2] SA_CKio] [FA38 5% WA CLK DDR#0 10
SA_DQ[3] SACKE[0] FAY28———————— 55 WA CKED 1
SA_DQ[4]

SA_DQJ5]

SA_DQJ6]

SA_DQ[7]

SA_DQJE]

_DQ[9] SACKH FATA — >\ A CLK_DDR1 10
SA_DQ[10 SA_CK#1] [FALM 55 1"A CLK DDR#1 10
SA_DQ[11 SA_CKE[1] FBB28 S5 M A TCkET 1
SA_DQ[12
SADQ[13
SATDQ[14
SA_DQ15
SA D16
SA_DQ[17 SA_Cs#0] M—gi MACSH0 10
SA_DQ[18 s Csn PR ————SSacser 10
SA_DQ19
SA_DQJ20
SA_DQ[21
SA_DQ[22
SA_DQ[23
SA_DQ[24] SA_0DT(0] M—gi M_AODTO 10
SA_DQ[25 sa_opT(n] BAL—— S maTooTt 10
SA_DQ[26
SA_DQ[27

A_DQ[26)
SA_DQ[29
SA_DQ[30] i A paste_=K>M A DasH70l 10
SA_DQ[31 sA_Das#o] [AEL] SDaSH
SA_DQ[32 sA_Das#1] [-4B8 S Daoeis
SA_DQ[33 sADasH?] [AY] S Dos:
SA_DQ[34] SA_DasH(3] [ATE S Daset
A-DaL3s < Sh-BasHa) [Auas A DOSH
SA_DQ[36 SA_DQSH(5] S Dosr
SA_DQI37 > SA_DQSH#6] A SDase?
SA_DQ[38 14 SA_Das#(7] [FAKSS.
SA_DQ[39 o
SA_DQJ40 =
SA_DQ[41 =1
SA_DQJ42 1S
SAba K>M_A_DQs[7:0] 10
SADQI44 —OM AL
SA_DQ45 = SA_pasio] (AL —
SA_DQJ46 = sADas1] FARID A DaST
SATDal47 & SA DS 2.Das7
SA_DQ[48 %] SA_Das(3] AUt ADaSt
SA_DQJ49 > SA_DQS(4 S-D0eE
SA_DQ50 0 sA_Dass] [AYSL S Dose
SA_DQ[51 sA_Dasie] [-ATSE DasT
SA_DQI52 x SA_DQS(7]
SA_DQI53 o
SA_DQ[54] A
SA_DQ55
SA_DQI56
SA_DQI57
A_DQ[58)
SA_DQ59
SA_DQ60 - A A KPM_AAS0] 10
SA_DQ[61 SA_MA(0] AA
SA_DQI62 SATmAr) 2834 i
SA_DQI63 sATMAL2) [BEX AA
sa_mag3) (B3 AA
SA_MA4) [-AT -
SA_MA[5] (-AU34 e
SA_MAfe] [-BB32 AA
SA_BS[0] SA_MA[7] [-ATX: .
SABS[1] SA_MA[g] [-AY32 e
SABS[2] SA_MA[S] A2 AA
SA_MA[10] AR
SA_MA[11) [-BAI0 i
SATWA[12] FBC30 AR
SA_CAS# SA_MA13] AV AR
SA_RASH SAZMA[14] A28 o
SAWER SA_MA[15]

1 M_B_DQ[63:0] Y

ALa

ALL

AR4

Kd

%

AN

AR1

RE

e

aua

SB_DQ[0]

$B_DQ[62]

{

%M B_CLK_DDR1 11

BE4L
gg M_BCS#O 11
BEZ _— Swecse 1

|Atas 000000
gg M_B_ODTO 11

MBODT1 11

> M_B_DQS#7:0] 11

aso —>M_B_Dasro] 11

B
Isl
&

DDR SYSTEM MEMORY B

BE3: 0

(> M_B_Al150] 11

SB_DQ63]

s8_BS[0)
SB_BS[1]
SB_BS[2]

SB_CAS#
SB_RAS#
SB_WEH#

B

AU30

BD30

BB

BD43 A10

&

BD4G A3

e

msi

ER(.).‘E:EnSSOR (DDR3)
MS-7807

5|
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UsE
6.5 A cruyT
+Veg_CORE ) -9 bt
veciofr] (-AE42 T 1
17 A L — 1 )
Veciols 4 q cnt csas cs43 cter cez7 ctes o7
T — (5080¢
8 veern vaciofs) -G8 (5080 (5080: I
2 vecia) veciols] [
A3 vecia) VECIof] = = = =
¢ AM yecyy veciojs) 422
——— A VCCI5] veeiof9) 7
L ————— | vees] veeio[1o] ! +CPU_VTT
A9 vecr) NS v —
D ——— R ] e e e— . .
G2 lycep) VCCIO[13]
———————— G2y VCC[10] VCCIO[14]
e — e R veeiolis] cis8 csot o105 o157 cro8
o veenizl Veciolie] C2206.3X50805 | C22u6.3X50805 |  C22u6.3X0805 | C2206.3X0805 | C22u.3X50805
— veC[13] VCCIo[17]
G391 ycohg) VCeIo[18]
D — e e VCC[15] VCCIo[19]
D —— T VCC[16] VCCIO[20] 6 T
— Dz VCC[17] veciof21] 2 t
D vec(18) vceiof22] r
DA fyCepg) NP vy e—
D VCC([20] vecio[24] 7
D —— e VCCi21] VCCIO[25] r
| — N veciotzs v —
P S T ’
[ —
e e PU—
———————— £ VCC(25] VeCio[29] T
'45& VCC[26] .
t veeq27] o \/CC\é}ORE
— f2 vee[28) o
¢ F26 1 ycepg) FJ x
—E2B ycepg) 2
D — o NS EN] ®
e § 2| ol dow  dow  doe Loy Lo
s licc = < veciopa1] [AAL 080:
—————E24icop | © veciofs2]
—————824icop w veciofss) [-AB2
| — L U] o veciod) e
b2 VCC(38] VCCIO[35] D
 S— VeSO Aoz cses cotn cost
S 25 VeGio] [AE™ corr core f L
e —t v e s pamora 3 Bl eesT Ll oo crmo e
 e— 3 VeSiolo [AEtE
¢ HIT fyCcjay veciojst] [AELR
——H38 1 vcug) veciolz] [
40 g veciols) ST
veear) VCCIo[44] [Cagiz
vecqas) VCCIO[45] [Ca !
vecias) e e —
vagsn VECiote) al14 _ _ wvee, gore
veegs2] o VCCiofag] AL
vecisa) o o ‘
VeCisd) L
VCC(s5] ; +CPU_VTT +CPU_VTT +CPU_VTT
= N ‘ | o dow  tam low  dow
o7 ¥ 5 C226.3X50805
 —a N o vecioso 12 G22u6.3X5080: ]
L =
B R340 o veees o ‘ R705
| — N 75R1%0402 ‘ 54.9R1%0402 |
L ——— | vees2]
D — s |
— ) vR_Svig ALERTS 36|
| —7 ] ! >< 3 VR_SVID_CLK 36 c79 = C99 c81
b 125 Vecin veooss er oz o Causaxsomos aveaxsonos Cozue xsonos
v
veces) |
13 vecirol +CPUVTT
veepr1] 0 |
| — N ] ] |
D —————r RV 1) -
| Vel R
N iicem & VOCPQELD] r78 ‘ Ress
veerrel = 130R1%0402 ‘ 130R1%0402 |
w
3 VR SVID_DATA R S, S - 1 ; > VR_SVID_DATA 36 ‘ *gpuvTT
—— — —Close to-CPU-
VIDALERT#
VIDSCLK
VIDSOUT -~ -~ _
beoo T T T T
! Res 5 O SENSI JCC.
100R1%0402 Place a 100 ohm catcl s r on VCCIO_SENSE to VCCIO.
| PEDG note to include 100chm catch resistors on all sense lines
@ | veo sense [E& - vecsense 6 |
u VSS_SENSE -S4 VSSSENSE 36
- IS re
w 100R1%0402
(%] AN16. CPU VTT SENSE o SENSE 3
T W A— iy Close to CPU -
g - ! FTTSF MICRO-STARINT'L CO..LTD.
o
FCBGATOZHF T oo er v
S-7807
Tuesday, September 75,207
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IVYBRIDGE PROCESSOR (GRAPHICS POWER)

+1SVRUN

should have 2

nds sm mil trace width & 20mil spacing

R797
1KR1%0402

XG[3] I
XGl4] SM_VReF [-AYE T REE

cset R7%8
XG[7] COMuT0X0402 § TKR1%0402

5 i

8
1.5V RAILS

csez csez c o573 csm2 Ecs
COIUT0XD402 | COIuTOXD402 | C1OUG3X50805 | G0uB.3X50805] C10UBIXS0805 .| Ca30u25KO

POWER

DDR3

2
SOIHAVY9

—
—
=1
=
=
=
=
=
=
=
e
e
e
—
=
=
=1
=
=
e
—
—
—
—
—
 S— ]
—
—
—a
—
—
—
—
—
—
—
—a
—a
e
=
—
—=
—
e
e
e
e
e
=
i
—

VGG _DDR

vecoan) jﬁﬁ

vecoalz]

f D —ca
RTNG 'VSSAXG_SENSE

sanI
3sNas
QUIET RAILS

veepL
veepLLR]
veePLL]

+VCg_DDR

e —
V§s_SENSE VDDQ jm—AL

o
b

TIvd A8°T

veesal

svee_sa VCCSAlS]

6 A VOS]

on Low low Lo
xeomumoofe crowaoome] ciow ] ciow 60005

5
2
SENSE LINES

uio

VCCSA_SENSE VCCUSA_SENSE 38

ALERS

VCCSA SELD 38

veesa viDio)
VCCSASELT 38

VCCSAVIDIT]

55585855
333333

VCCSA[1E]

R784 R788
10KR0402 S 10KRO402

RIS1 10-K pull-down resistor should be pla:
This will ensure the VID is 00 prior to VC

F¥1SFi MICRO-STARINTL CO.LTD.

<
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IVYBRIDGE PROCESSOR (GND)

13

e

120

122

o6

120

14

8

1>

ssi1]

Vss{oo]

VSS

sl

lasa
vssie1]
Vssioz] [-AM4
Vssie3) [-AM4Z 3 — R
Vssiod) [-AM4S 4 —BS2L} ysspie:
Vssios] [-AM4E $—BS24 Vs
Vssioe) [-AMSE $—BS28 | Vs
vssior] [-ANT_—4 $—BSI | ysspia:
e — $—BSAL Vs
Vssios) [-ANZE—3 BG4 Vs
vss{ioo] [-ANZR  — N
vssfion] [-ANI2  — R
e v — ——B8 Vs
S T r— 52 vssio
vss{104] [-ANAL g ——C35 Vsspia:
S v — ——S401 Vsspio:
vss{106] [-ANSD— D101 Vsspra:
vssfior) [-ANSs g ——D14} ysspio:

[ —

[apss 1

T —

[ TE—

[ Ta—

| r—

VSS

=

vss[143) [-AX1E— VsS[231]
vssiia4) A8 A yss[232)
vssii4s] [AYH0 4 49 yssio33)
e a— $——I521 vsspae)
vssii47) A4 p——KI1 vsspoas)
v  —m ]
S 7 — t——X51 vsspar)
e
vss[1s2] [-AYEE— VSS[240]
vss[is3) [-AX8— Vss[241] e
VaShea e Vst
E i = 5
vssiisr 82— VsSiais] O
vssiise) [BAZ s VSS[246] =
vss[iso) [BAZ g ss[247]
vssiieo] [BAE 4 ss[248]
vssiie1] [BAST ¢ ss[248]
vssiiez] B34 ss[250]

vssi2s1)

vss{a01]

VSS NCTF 1

VSS_NCTF_14

SRR

VeSiiea
VESiies etz =

vesien

veies x

vss{180]

MICRO-STAR INT'L CO.,LTD.

msi
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X_1KR0402

X_1KR0402

BREEBEEEbraiz e

IVYBRIDGE PROCESSOR (RESERVED)

PROCESSOR DRIVEN Vref PATH WAS STUFFED BY DEFAULT:

Mos unstuff

5> M_VREF_DQ_DIMMA 10
N-BSS136LT1G_SOT23-3-RH

N-BSS136LT1G_SOT23-3-RH
5> M_VREF_DQ_DIMMB 11

"X_OR0603

VERF: 20mil trace width & 20mil spacing

M1 Implementation: 0 ohm stuff,
DDR_WR_VREFO1 R107,,  X_1KR1%0402
gigﬁ Aovoas [BG DDR_WR_VREF02 R4 "X 1KR1%0402
ere Connect with Cha, ChB.
e . DDR_WR_VREFO1
CFGl5] RSVD31 42
CFGI6] RsvD32 |45
CFG[7] RSVD33 41X
CFoi8] 4,13 DRAMRST_CNTRL_PCH
CFG9]
CFG[10] RSVD34 M35
CFG[11] RSVD35 [HM145
CFG[12] RsvD36 [H4x DDR WR VREF02
CFG[13] RSVD37 [Fdx
CFG[14] RsvD38 |F-B13x
CFG[15]
gEgH?} RevD30 |-AT4S CFG3 - PCI-Express Staic Lane Reversal
A RSVD40 1 :Normal Operation
Vo VAL sensE 1A CFG2 0 :Lane Numbers Reversed
VSSVALSENSE > RSVD41 jﬁ 15->0,14->1,
~ RSVD42
55| RSvD4S jﬁé CFG4 - Display Port Presence
VAXG_VAL SENSE _ o RSVD44 = Disp)
VSSAXG_VAL_SENSE 3 1:Disabled; No Physical Display Port
Y RevDas |50 res attached to Embedded Display Port
VCC_DIE_SENSE 0:Enabled; An external Display Port
device is connected to the Embedded
RSVDS Display Port
RSVD7
DC_TEST_A4 [FA4—x
RsvDs DCTEST. ¢ e PCIExpress C Select
Sg&gfo DDCC?TE?TR[;; ASE CFGI5:6] 11:Default X16-device 1 functions 1 and 2 disabled
e DeTEaT Ao [asa 10: X8 X-device 1 functions 1 enable, function2 disabled
Qg&gg g%;g?ig? X 01:Reserved—(device 1 functions 1disabled function2 enable
RSV DCTESTAST [car s 00: XB X4 Xd-device 1 functions 1 and 2 enable
RSVD15 DC_TEST D61 [F281¢
RSVD16 DC_TEST_BD61
RSVD17 DC_TEST_BE61
RSVD18 DC_TEST_BE59
RSVD19 DC_TEST BG61
RSVD20 DC_TEST _BG59
RSVD21 DC_TEST _BG58
RSVD22 DC_TEST BG4 [-BG4x
RSVD23 DC_TEST_BG3 [-BE3x
RSVD24 DC_TEST BE3 [[BE3X
RSVD25 DC_TEST BG1 [-BG61x
RSVD26 DC_TEST BE1 [BELX PEG DEFER TRAINING
Rsvb27 DC_TEST_BD1 % 1 :(DefaultPEG train immediately following xRESETB de assertion
CcFG7 0:PEG wait for BIOS for training
_FCBGAT023-HF

FTTSF MICRO-STARINT'L CO.LTD.
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M _VREF DQ DA 1 .

voDSPD
Net
NC2
NCTEST

EVENTH
RESET#

l c15 cro7
Co.1utox0402

M _VREF_cA D)

o533 cs28
COMUT0X0402 | C2.206.3X0603

spacing

VREF_DQ
VREF_CA

vss EC1 Y MECT
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vss MEC2:

VIt
vss Vit
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T
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vss 205
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R140
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M VREF DO DIMMET RIS R0603 (¢

REF_DQ_DIMMA S

)
1KR1%0402

- bOR Vref DQ & CA +VCg_DDR
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1KR1%0402

M_VREF_CA DIMMA 1
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AT SVSB  AUX 3V
Re09
Rot4 oR0402
o PANTHER POINT (HDA,JTAG,SATA
[ oy oo ( (HDA, , )
SBATSAC_SOTZ3
R618 -
X 2KR1%0407] RS74, . 20KROADR
caor
st e i RICXING
C1u16X0603 I
H cipsoN
Rrc_p2 g
BAT2 % RTCVCC v3 RS36
BAT-BCR2032P-RH g RTBKHZI25p_SRHS TouR1%0402,
Rt H
1KR0402 © RS564.
WR0402 ca wogs
RTe_ps i RTCX2INC useA
RS8 . 20KR0022 I
C15p50N 0| Rrext FWHO /LADO LPC_ADO 22 RS
cas7 O FWH1/LADT LPC_AD1 22
. e 14 RTCRSTH <G RTCX2 & FwieiiAD PCA2 2§y 4 pam
ot Cros ) — oo S Rl iads hchos 2 {8
A = RTCRSTH 1y
, o g
X_C0.1jtexo402 J— FUWHA T LFRANES Diecrrmen 2 | & | §
= SRTCRST# !
MEC X — x MECZ , o oRoos o — LIE (o oram 2
—_— — INTRUDER# e LDRQ1#/ GPIO23 — 2
Rs37 IKROMZ POH INTVRMEN gy seriRa
T — INTVRUEN SERIR RRQ 2
BATHOLD. 52,4
. SATAORXN SaTARXN 28
Fo0060-106 NOTOTFO2T0-L06 HOA BIT CLXCPCH R 8341 11pa BoLK @ SATAORXP samoRe 28 M SATA
2£0060-106 = ot 3 s
Gasanac-toe y ¢ po : ro S Sataoo X smome 2
D0B0I0T510.K26 HDA SYNC PCH R HDA SN Pe 30 o svuc g e samoma 2
o2z PR £ samaima SATATRXN 28
ST# e G samam SATATRXP 28
B o oo o - SRS 2 SATA
21 Az SWG RO SaTAIn® SATATTRP 28
21 Az RSTH —
21 AZ_sbout RE91, ), S3R0I0Z 21 AZ_SDINO » AZ_SDINO HODA_SDING SATAZRXN SATAZRXN 28
SATAZR) SATAZRXP 28
. Snena S Sn & HYBRID CARD
SaTazne SATAZTRP 28
U oz <S4 o _sonz <
X 3 samasro {4880
*A4 s SDING It SATA3RXP
- SATASTXN [FAE
HDA SDOUT PCH R 5 SATAITXE *
“avss HoA_SDO < .
E SATA4RXN [—XL—
SatasRxp X
s o-HOA DOCK ENING 1o DooK ek /GRIoss | 6 SATAdm: [ABIX
HDA DOCK RSTHING . saTadTXP D1
- o2 HDA_DOCK_RSTH/ GPIOTS
I Rs72 saTasRXN [
1 SATASRXP XX
ass ToCsaNG saTASTXN [-AB3%
N-2N7002LT1G_SOT23-RH P2 O—THREEREE I3 a6 Tk SATASTXP [-ABL close to the PCH e
HOA SYNC PeH{ St HOA SYNC PCH R Thos O—DINCING  m7 JTAG_TMS g SATAICOMPO 4”‘1—1
R rosa o TENCHING s ] e g STaowP [ iDL SATACOUS _RESI 57 4R 140402
TPINC32JNC H =
ecs Reo: 10KRO40; ™ JTAG_TDO 812 , SATASCOMP _ ReZS, 49.9R1%0402
= sammscons [ 21| e
1 R410 750R1%0402
sPi ik T oRoA0z, . Ras3 spi ik £ (U SATASREIAS
spi csow vig Ras0
5 Sronson TRNCABING o TokRod0z
X_C10pSONO402 o TPINGABING  Tid| ooy ooy - o aep s
a SATALED# \_LED_SB# 39
ME Disable SW sP1 oSt © 14 Ra33 ., 10KR0402
—nar o7 _SPLMOSL__ valgp yosi SaTAGGR ) GPIO21
Pl e n s g0
SPl MisO om0 xrarap /cpiono | 21885 810 | Rasg . sokmosse
a2 (I Uhused SATAXGP pins must be terminated to either VCC3_3 rail or GND using 8.2-kQ to 10kQ
N-INTO2LTIG_SOT23-RH P
o RD RS KR yoc Rasa Ras7
X_1KR0402 X_1KR0402
q
I R603 . 10KR0402 owees BBS_BIT0-BII0S BOOT STRAP BITO
2
SPI FLASH

wvegs

wegs
CLR_CMOS
Lo
e TS
o
B SPI_DEBUGT
I | BHTXIOHS-1.26PITCH WHITE-RH
Roto =13 | Nez-trooeroiiios
k0w SPI HOLDH & | FPC_GONN_12P
cLr cuos
| o o
wr oz oo | | [l | | SwrACTBI4Ps RED
X
1=
L sl
L —y )
= 2 we
aNo
X_SPIFLASH8P_BLACK-RH
e PCH_HDA/JTAG/SATA
° | Ms-7807 FN"
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PANTHER POINT (PCI-E,SMBUS,CLK)

U348

25 PCIE_CR_RXN B

5 _____BJ3a |
2 relon C750 - CouioXoaz  PETNT NG
3 PoEeRne S Gst {fGotufoxGao2 —perPi NG
28 PCIE_mSATA_ RXN B3
28 PCIE_MSATA_RXP

X 1 C319 C0.1u10X0402 PETN2_JNC

POIE MATA TN G318

20 PO meRTA T & Cao | Gotutowosor —prreo e

28 PCIE_MINIRXN 863 |
28 PCIE_MINIRXP

C3T 1 COTuTOX0802 _ PETNI NG
28 PCIE MINITXN QR Y}
28 POIEMINITXP 2% COTuT0X0802 PETP3 INC

PERN1
PERP1
PETN1
PETP1

PERN2
PERP2
PETN2
PETP2

PERN3
PERP3
PETN3
PETP3

PERN4
PERPA
PETN4
PETP4

PERNS
PERPS
PETN5
PETPS

PERNG
PERPG
PETNG
PETPG

PERN7
PERP7
PETN7
PETP7

PERNS
PERPE
PETNE
PETPS

SMBUS

PCI-E*

SMBALERT#/ GPIO11
SMBCLK:
SMBDATA

SMLOALERT# | GPIOGO

SMLOCLK!

SMLODATA

SMLIALERT# | PCHHOT# | GPIO74,

SML1CLK / GPIOSS!

SML1DATA/ GPIOTS

PCH_GPIO11

SMBCLK PCH__s5 S\igcLK_PoH 28
SMBDATA PCH__5, S\gDATA PCH 28

P——
iz T st onte s 40
o swnon

oo oams
'SMLINKO for PHY'

C13  PCH GPIO74
Coea X Ctopsoyodo2
E14 swuicik pon [ 1

Mi6  SMLIDATA PCH

Controller
Link

CL_CLK1

CL_DATA1

CLRSTH#

CLINK_CLK 28

CLINK DATA__ 5 c1 INK_DATA 28

CLNK RST# s ¢y 1Nk RST# 28
xlctopsonosoz | casay,

L FRTE FRER ERk PR B

25 CLK_CRN
25 CLK CRP

CLK CR OF#
25 CLK_CR_OE# Wﬂ
|&782_y X Clofsonoaoz

28 CLK_mSATA_PCIE N 22
28 CLK_mSATA_PCIE_P

|

l

PCIECLKRQ1#

28 PCIECLKRQ1# S S 103500402

|

28 CLK_MINI_PCIE_N
28 CLK_MINI_PCIE_P

|

PCIECLKRQ2#

| C1050N0402

28 PCIECLKRQ2#

%

R23 ., 10KRO402

B b B

R492 ., 10KRO402

8P4R-10K0402

L

+3vsB N ﬁﬁ
AN
FRAS
RN4
v
Sz |
113
sevaa |
Svar |
Kt
U G R381, .. X OR0402 A1 |
52 XDP_CPU_CLK N
52 XDP_CPU_CLK P R HR0e AK13 1

CLKOUT_PCIEON
CLKOUT_PCIEOP

PCIECLKRQO# | GPIO73

CLKOUT_PCIETN
CLKOUT_PCIETP

PCIECLKRQ1# | GPIO18

CLKOUT_PCIE2N
CLKOUT_PCIEZP

PCIECLKRQ2# | GPIO20

CLKOUT_PCIESN
CLKOUT_PCIESP

PCIECLKRQ3# | GPIO25

CLKOUT_PCIE4N
CLKOUT_PCIE4P

PCIECLKRQ4# | GPIO26

CLKOUT_PCIESN
CLKOUT_PCIESP

PCIECLKRQSH | GPIOA4

CLKOUT_PEG_B_N
CLKOUT_PEG_B_

PEG_B_CLKRQ#  GPIO56

CLKOUT_PCIESN
CLKOUT_PCIESP

PCIECLKRQG# | GPIO4S

CLKOUT_PCIETN
CLKOUT_PCIETP

PCIECLKRQT7# | GPIO46

CLKOUT_ITPXDP_N
CLKOUT_ITPXDP_P

CLOCKS

FLEX CLOCKS

PEG_A_CLKRQ!# / GPIOA7.

CLKOUT_PEG_A N

n10

YK A
gg CLK_PEGA_MXM_N 40

+3vse

X ctopsoyodoz RSB, OR0402
2 CLNK T‘» |—X-C1Lo050) 1434 CHIP_PWGD  >—BBB1AOR0M02 Gy

Rag0
10KRO402

R1083

CLK CR OE# Ra87, 10KR0402
PCH_GPIO74 R519,0 1KR5%0407
PCH_GPIOTT RS2 TKR5%0402

DRANRST CNTRL PCIR520 7 1KR5%0402

e R

ary

+vees

2.2KR0402

SNLO DATA
SMBCLK PCH TN

SMLO_CLK 12
SMEDATA PCH :

ary

KRO40Z
02

Ra: 10
R590,7 10KRO4
RO8! 10KR040Z

apar-22K0402

svees

 PEG_CLKREQ# 40

SMBCLK PCH

RES7

X 0R0402
N-2N7002LT1G_SOT23-RH

SMBCLK 102252
SMBDATA PCH

RS62
X_0R0402

N-2N7002LT1G_SOT23-RH

5 sweoan toz2s2

avse

PCH SMLIDATAL pok SMLIDATA 21.22.30,39

T — Roos
CLKOUT_PEG_A P GCLK_PEGA MXM_P 40 N X oR002
g o21T16_soTzsRH
GLKOUT DML NM CLKEXPH 4 &
fauzz 00 CF ——
PMNCISNG A TPINGEE H ol p—PCH SMLICLK ¢ poyy smLicLK 21223039
CLKOUT DP_N - ]
aukour e ﬁbgmwwc TPINC23 <
Rit67
{ BF18 CLK BUF_EXP#
CLKIN_DMIN A X_0R0402
[ BE 18 CLK BUF EXP
CLKIN_DMI_P" J02LT1G_SOTZ3-RH
[sMLrolk pon
LK BUF_CPYCLKN
GLKIN_GND1_N - 5
¢ oND1_Ng-BE
SN GND1I CLK BUF_CPYCLKP
G2 CLK BUE DOTo6#
GLKIN_DOT_S6N -
| DOT_s6N¢-E2
GLiN.por. s CIK BUF DOT36
LK BUF SATA
CLKIN_SATA N : . .
AKS CLK BUF SATA GLK BUF CPYCLKN _R350, , 10KR0402
CLKIN_SATA_P |
| GLK BUF CPYCLKP _R358 ., 10KRO402
{ Kas CLK BUF REFIS
REFOLKIAN CLK BUF REF14
1 R350 10KR0402
Razs CLK_BUF_EXP#
CLKIN_PCILOOPBACK{-H48 ———(cLk peire 16 1MR1%0402 R351 " 10KR0402
CLK BUF EXP
XTALZS IN
XTAL2S | /49 XTAL25 OUT. I
XTAL25_OUT i R1109  10KRO402
CLK_BUF_DOTS6#
RAT10 " TOKRO402
oLk roowp ¥4 XCLK RCOMP__ R438. . 90.0R1%0402 +PCH_1POS CLK BUF DOTS6
RA0B  10KRO402
CLK BUF SATA
, TP CLK FLEXOINC TPINC26 Ra09 ™ TORROA0Z
CLKOUTFLEXD ! GPIOB CLK BUF SATA
CLKOUTFLEX1 / GPIO6S 18 CLK TEXLNG TPING31 R1088  10KR0402
CLKOUTFLEX2 / GPIO68Y TP _CLK FLEX2UNC TPINC18 CLK BUF REF14
TP CLK FLEXAING TPaNC2T

CLKOUTFLEX3 / GPIOST

Intel Comments
CLKREQ# control is not needed, say for a free running clock, DO NOT pull-down signal to GND.

This will increase leakage in Sx states.

PCTe devices or addin cards that do NOT support CLKREQE functionality should not route this signal to PCH
Intel recommends terminating PCTECLKRQx# pin on BCH with 10 ko $10% external pull-up resistor instead of No Connect.

Only PCIECLKRQ[2:1]# on BCH are core well powered. ALl other PCIECLKRQx# are suspend well powered.

For Intergrated Clock

Generation Mods

PCH_| PCIE/SMBUS/CLK




PANTHER

POINT (DMI,FDI1,GP10)

usac
3 DMILRXNO DMIORXN FDI_RxNo [Bd14 FDIOTXON 3
3 DMIRXNI DMITRXN FDITRXN1 [FAY14 FDIOTXIN 3
3 DMIRXN2 DMIZRXN FOI RXN2 [[BE14 FDIOTXN 3
3 DMITRXN3! DMI3RXN FDI_RXN3 [BH12 FDIOTX3N 3
FDI_RXN4 [BCL FDI1_TXON 3
3 DMIRXPO, DMIORXP FDI_RXNs 241 FDICTXIN - 3
3 DMIRXP! DMITRXP o] BT —
3 DMIRXP2! DMIZRXP FOIRXN7 [BB —— RFOICTXGN 3
3 DMIRXP3. DMI3RXP BG14
FDI_RXPO FDIOTXOP 3
3 DMITXNOG——AW2A | pygrxy FDIRXP1 [BBIA —— XFoioTxiP 3
3 DMITXNIQ——AW20] by FDRxP2 [BE4 —— RppioTxep 3
3 DMITXN2—BB18 { pyipTxy FDIRxP3 [BGIE — RroioTxaP 3
—avis | Rpy [BER %
+PCH_1P05 3 DMI_TXN3 DMI3TXN E E FDI_RXP4 [0 FDI_TXOP 3
- FDIZRXP5 FOICTXIP 3
3 omTXPo—BX24 f gt A & FDI Rxpe B0 FOITXP 3
3 DMITXPIC——AY20 ] pyiiTxp FDI_RXP7 [BHE FDITX3P 3
3 DMITXP2d—AYIR pypTyp -
360 3 DMITXPIK—AUB pyi3Txp AWIE
49.9R1%0402 FDILINT SHFOLINT 3
lavie
I—EJZL DMI_ZCOMP FDI_FSYNCO DYFDIO_FSYNC 3
lecto
DM1_COMP R BG25{ pyi_iRcoMP FDI_FSYNC1 DYFDIT_FSYNC 3
lavie
R34 "750R1%0402 DMI2RBIAS FDI_LSYNCO S>FDIO_LSYNC 3
( C10p50) BB S
[1C372_y;X_C10p50N0402 FDI_LSYNG1 DYFOILSYNG 3 RTCVCC
2234 FPRSTAY>——
a_oSWEEN Rs38 330KR0402
R518
wees Ra%0  , 10KR0402 y Qs 2
N-SST3904_SOT23 SUS A c12, RSMRST# CRsTH
2 SUS AcKE <G SUSACK# 8 DPWROK e T RSMRSTH
# Q
— K39 svs_ReseT# o wake# PBE WAKE#
o
<1 "
52 PCH_SYSPWROK e P12 svs_PWROK ©  CLKRUN#/GPiog pNI—— CURUNE 5 TRING13
o N 1 =
13,34 CHIP_PWGD
Ra73 2 TRINC32
X 10KR0402 EC delay 99ms PWROK 4 sus.STATH/ Griost e O]
=
fng
APWROK o APWROK 0o SUSCLK / GPIO62 D>PCH_SUSCLK 22
not supporting Intel AMT it can be connected to PWROK &
) o G— m3] oo SLP S5t
4 PM_DRAM_PWRGD < DRAMPWROK & SLP_S5# / GPIOB3 23 TRINC14
|} S3T6_{, X C10p50N0402 3
N 22 RSMRST# RSMRST# 3 SLP_sa# RABB .\ 39R0402 35,5 > 41 2223203334
%)
22 sUS_waRN# (—SUS WARN# K16 suswaRN#/SU: 030 SLp_s3# Raot 30402351 sat 2223243435
2252 PWRBTN# )y PWRBTNE _ E20 pyyrgng stpas PGl Sypersipar 28
' G
22 AC_PRESENT )—ACPRESENT  H20 | pcpReSENT / GPIOST SLP_sus# Ssitp_sust 22
(_PM BATLOWE _____ Et0 .
22 PM_BATLOWs (—CM BATLOWS BATLOWH GPIO72 PMSYNCH B W PM_SYNG 4
CougarPoint_Rev_1p0
_PMRE g, Kie sy
— Ri# SLP_LAN#/ GPIO29 SsieLang 28
+FATX_3VSB sLp sai O TPINCTS
+3vsB +3vsB sip so TRINCI7
APS o
ool sLp_su PCH SLP A% TPINC21
SIS 5199 & PCH SLP A# SLP sus# o TPNC22
rrcrsTs %10 SLP LANK TRINC19
Be SR TS T2
23  PsiNg FPRSIE 13 g PWRBTN O TPINC20
"X_H2X7M_BLACK-RH PM_SYSRST# O TPINCT6
- for INTEL debug test

DSWODVREN - On Die DSW VR Enable
High --- Enable internal 1.05V regulator
Low --- Disable

2

Without deep s4/s5 support tied together with RSMRSTH

RSMRST# __ RS512 100KRO402

CRB 100K to GO
+vees
o
386
x
8
CLKRUN# 2
H
g
R
+3VSB
WAKE# R4 1KR0402
SLP_LAN# R506, ,_X_10KR0402
SUS WARNY __RS4 X 10kRO402 |
PM_BATLOW# _ RS11 8.2KR1% )
PM_RIf Ro4: 10KR0402
+FATX_3VSB
AC_PRESENT __ RS3 10KR0402

[Tilie

PCH_DMI/FDI/GPIO




+veea

29 RGB_DDC_CLK

+veea

R476
22KR040;

R4TT
2.2KR0402

PANTHER POINT (LVDS,DDI)

U34D.

L_BKLTEN
LLVDD_EN

L_BKLTCTL

L_DDC_CLK
L_DDC_DATA
L_CTRL_CLK
L_CTRL_DATA

LVD_IBG
LVD_VBG

LVD_VREFH
LVD_VREFL

LVDSA_CLK#
LVDSA_CLK

LVDS

stz |
Jhas |
Bas |
T40 |
ScKar |
5T45 |
Scpag |
LVDSA DATA#0
LVDSA_DATA#1
LVDSA DATA#2
MABG) VDS DATA#3
LVDSA_DATAQ
LVDSA DATA
LVDSA DATA2
AT | [VDSA DATA3
 nea|

LVDSB_CLK#
LVDSB_CLK

LVDSB_DATA#0
LVDSB_DATA#1
LVDSB_DATA#2
LVDSB_DATA#3
LVDSB_DATAQ
LVDSB_DATA1
LVDSB_DATA2

LVDSB_DATA3

29 voAB CRT_BLUE
A8 Paa

29 VGA_ G CRT_GREEN
29 VGAR CRTRED

B
RT_DDC_CLK

29 RGB_DDC_DATA

CRT_DDC_DATA O

CRT_HSYNC

29 HSYNC 224&“—
CRT_VSYNC

29 VSYNC A 149

DAC_IREF
CRT_IRTN

R1065:
1KR1%0402

SDVO_TVCLKINN
SDVO_TVCLKINP

SDVO_STALLN
SDVO_STALLP.

SDVO_INTN
SDVO_INTP

SDVO_CTRLCLK
SDVO_CTRLDATA

DDPB_AUXN
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Table 6. DDR3 EDP-Continuous at T, = 102 "C*

Table 7. DDR3 EDP-Peak at T, = 102 C* E—— R N13P.GYZ
Power Supply Rail N13M-GS/-NS N13P-GV2 NVVDDwr iv] (:5) 5 Son
(A) ) NVVDD, - 21.78 26.66
NVVDD,p 32.10 50.46 FB_DLLAVDD 1.05 0.015 0.015
FBA_PLLAVDD 1.05 0.055 0.055
NVVDD: 27.37 38.44 PEX_IOVDD/Q 1.05 1.027 1.042
FBVDD+FBYDDQ 5.342 5.406 PEX_PLLVDD 1.05 0.130 0.130
PEXVDD 1.232 1.348 PLLVDD 1.05 0.038 0.038
SP_PLLVDD 1.05 0.017 0.017
Notes: VID_PLLVDD 1.05 0.041 0.041
1. Memory configurations are as defined in Table 2! TOTAL 1.05 1.323 1.338
2. Highest leakage GPU, power supply rails set to maximum voltage FEVDD+FBVDDQ WY 3.246 3.116
(NVVDD+2.5%, FBYDD/Q+3.0% for DDR3, PEXVDD rails + 30 mV) OTAC 3 23 oIS
3. The FBVDD and FBVDDQ data may vary.with memory suppliers other than the ones EE;:?XE?QSBEI 33 0.143 0.143
specified in this document. VDD33 33 0.056 0.056
TOTAL 3.3 0.199 0.199

Hotes:

1. Memory configurations are as defined in Table 2.

2. Highest leakage GPU, power supply rails set to maximum voltage
(MVVDD+2.5%, FBVDD/Q+3.0% for DDR3, PEXVDD rails + 30 mV)

3. The FBVDD and FBYDDQ data may vary with different memory suppliers other than the
ones specified in this document.

Table 5.  TDP at TDP Point T; = 102 °C * (DDR3)

1/0 and
170 and PLLVDD Other
GPU |Mem | NVVDD FBVDD FBVDDQ PCI Express PLLVDD (1.8V) | (1.05V) (3-3V)
Products (W) | (W) | (A) W) (&) W) [ | (W) | (ma) W) | (mA) | (W) | (mA) | (W) | (mA) | (W)
M- 16.60 [2.88 |[15.13 |13.99(0.64 [0.95 |2.14 |3.21 [921.63 [1.03 |0 0 62.70 | 0.07 |69.60 ¢ 0.23
GS/-NS
N13P-GV2 | 21.90 |2.99 |18.78 [19.25|0.67 [1.01 |2.20 |3.30 |921.60 |1.03 |0 0 62.701'0.07'| 69.60 | 0.23
Notes:
1. Memory configurations are as defined in Table 2.
2. Highest leakage GPU, power supply rails set to nominal voltage
3. Display configuration: LVDS dual-link panel in-1920 x 1200
4, FBVDDQ = FBVDDQ (GPU) + FBYDDQ (Mem)
5. GPU Power = NVVDD + 40% x FBVDDQ *+ PCl Express + 1/0 + PLLVDD + Other
6. Memory Power = FBVDD + 60% x FBYDDQ
7. Power is based on the highest generation of PCl Express available for this GPU.

* Worst case TDP is at 102 “C/T, with a high leakage GPU. Clock throttling occurs at 102°C T,.
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LDO#2: Vin =+1.32V to 1L84VMAX Vout=+L0SV +-2% lout = 1.7A (TBV) RMS MAX
PCB: 50 to 70mm sg. copper area for cooling

OCP 7A
MAX 1.3A
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