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1=eDP enabl e / 0=eDP di sab

le
PEG Train imredi ately fol | owi ng RESET

WRB80, 24.9/4/1 PEG_RCOMP

LGAL151E SKT_H4 0=PEG Wit for BIOS
LGA1151 "
(10] N_CPUCLK g% BOLKP NOA N[0 | H15 o CFJ 13]: 1=VCCSA Fi xed Mode / 0=SVI D Mbde
[10] N_-CPUCLK BCLKN NOA_N[1] FELS-X
NOA N[2] HE2E-x
N_CPUPCIBCLK -
[10] N_CPUPCIBCLK 3@31? PCI_BCLKP NOATNI3] 18X BrTurcation ConTT g, SrgnaTs Tanes
[10] N_-CPUPCIBCLK PCI_BCLKN NOA_N[4] FELEX oFq 6] OFG 5] OFd 2]
VCCST_VCCPLL N_24MCLK NoA Nis] ~E28x
- [10] N_24MCLK R TIT CLK24p NOA_N(6] (~G21x
[10] N_-24MCLK CLK24N NOA_N[7] FH2x et % % %
NOA N[g] FE26 1x16 Reversed 1 1 0
NOA N[9] FEL6¢ 2x8 1 0 1
WR4 WR2 WR25 E17 5 X
56.2/4/1 100/4/1 from mgﬁ—“{ﬁ HI7 L 2x8 Rever sed 1 0 0
- 1x8+2x4 0 0 1
NOA_N[12] 820
220/4/1 A _-PVIDALRT R _E39, . 1x8+2x4 Reversed 0 0 0
[29] -PVIDALRT A~ SHTIK | A PUIDSLEK R | VIDALERT NOA_N[13] FE29-¢
[29] PVIDSLCK =)_O/4/sm/wx A PVIDSOUT K oan-| VIDSCK NOA N[14] FE2L-X
[29] PVIDSOUT - TIMIX | A PHOT £40-1 vibsout NOA N[15] FHIEX
[16,37] A_-PROCHOT, - PROCHOT#
NOA_sTBP[0] FEL4-x
[33] DDR_VTT_CTL ACS61 DDR_VTT CNTL NOA STBN[0] 524X
10] A_-SKTOCC U SKTOCC# NOA_STBP[1] X VCCST VCCPLL
[12,16] N_PCH_VRMPWRGD o VCCST_PWRGD NOA_STBN[1] [-E18X -
VeeSTVECPLL  soakML | Wep#[0] PRLB
2.8K/4/1 mggﬁg Ba1al
WR112 WR30
WR70 MBP#(3] PHAX TR mRse  TDO PULL HIGH {?
1K/471 =
s CPU_JTAG_TDO gig [12]
[12,54] N_CPUPWROK £7.| PROCPWRGD CPU_JTAG_TDI -7 o
[13] N_-CPURST A PMSYNG £gC| RESET# CPU_JTAG_TMS 77 [12]
[153]A Ap,’\:‘gnos\‘l/vr\’lvc WREZ, 334 APMDOWN R g m_[s)gﬁ\‘ CPU_JTAG_TCK [12]
[13.16] A_PECI &5 TrRwiTRiP 5L pEC) CPU_ITAG_TRsT# DEI2 A_-TRST [13]
B A_-HPRE( 13]
[16] A_-THRMTRIP THERMTRIP# Ppgig(ﬁ A10 >A}HPRD$ [[13]]
wTP1e—AB3 | 5 kB 7 CFLE2#
*P130 caTERRY NOA Rcomp ML LFG RCOMP
WBC123 %< WBC47
NM4IXTRISOVIK IN/4IXTRISOVIK 50F12 WR112 ¢ WRe WRs4
CPU-SK/1151/S/GF SUALS ¢ SuaiL 40.9/41
LGA1151D SKT_H4
LGALISL vceio
[41] VGA_TXPO DDI1_TXP[0] EDP_TXP[0] B8
DP-VGA 41 veatxno DDIL_TXN[O EDP_TXN[0] 20
[41] VGA_TXP1 DDI1_TXP(1] EDP_TXP[1] 22
[41] VGA_TXN1 DDILTXN[] EDP_TXN[1] FS2—X
*B23 pp1 7xp[) EDP_TXP[2] [~C10X [11] A_DMI_ORXP
%A23 b1 "TXN[Z] EDP_TXN[2] FHA0X [11] A_DMI_ORXN
%C28 | pp1~TXP[3 EDP_TXP[3] [E2—X
P23 ppi X3 EDP_TXN[3] B2 [11] A _DMI_IRXP
[11] A_DMI_1RXN
[41] VGA,AUX@:E& DDIL_AUXP EDP_AUXP 212
[41] VGA_AUX- DDI1I_AUXN EDP_AUXN FE12X [11] A_DMI_2RXP
[11] A_DMI_2RXN
40] DVI_TX2 DDI2_TXP[O
DVI (40 pvitxe- DDI2_TXN[O] [11] A_DMI_3RXP
40] DVI_TX1 DDI2_TXP[1] EDP_DISP_UTIL P34 [11] A_DMI_3RXN
0] DV TX1- DDI2_TXN[L
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40] DVI_TXO- DDI2_TXN[2 DP_comp [-M2EDP_RCOMP_ WR23 206 \eeio
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40] DVI_TXC- DDI2_TXN[3]
*AL2 pppp_AuxP
%B12 1 ppa_AUXN
39] HDMI_TX2 DDI3_TXP[0]
HDMI [0 HomiiTxa- DDIZ_TXN[O
39] HDMI_TX1 DDI3_TXP[L
39] HDMI_TX1- DDI3_TXNI[1]
39] HDMI_TX0 DDI3_TXP[2]
39] HDMI_TX0- DDI3_TXN[2]
39] HDMI_TXC DDI3_TXP[3]
39] HDMI_TXC- DDI3_TXN[3]
PROC_AUDIO_CLK g N_AZCPU_SCLK  [12]
*BLL ppi3_auxe PROC_AUDIO_SDI N_AZCPU_SDOUT  [12]
! ! = A AZ CPU SDI R WRSS, 33/4
%11 ppiz”AUXN PROC_AUDIO_SDO AZAZ_CPU_SDI [12]
4BF 12
cPU-sKi115USIGE .- - Py sE | s R
/9~ _FCODECHI EEHY HTAE - 5 THEICLK and SDOfHIEELH
G 15u (CPU- SK/'1151/ S/'15)
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GFL : (CPU- SK/ 1151/ S/ GF)
10SC1- F01151- 21R / 10SCl- FO1151- 22R

A _DMI_ORXP.

E A _DMI_ORXN ij
A DMI_1RXP

E A_DMI_1RXN 2?2
A _DMI_2RXP

E A _DMI_2RXN Sgg
A _DMI_3RXP

E A _DMI_3RXN iﬁg

PA_EXP_RXPO B8
PA_EXP_RXNO B7

PA_EXP_RXP1 C7
PA_EXP_RXN1 Cc6

PA EXP_RXP2 D6
PA EXP_RXN2 D5

PA_EXP_RXP3 E5
PA_EXP_RXN3 E4

PA EXP_RXP4 =
PA_EXP_RXN4 E5

PA_EXP_RXP5 G5
PA_EXP_RXN5 G4

PA_EXP_RXP6 H6
PA_EXP_RXN6 H5

PA EXP_RXP7 J5
PA EXP_RXN7 14

PA_EXP_RXP8 K6
PA_EXP_RXN8 K5

PA_EXP_RXP9 5
PA_EXP_RXN9 4

PA_EXP_RXP10 M6
PA_EXP_RXN10 M5

PA_EXP_RXP11 N5
PA_EXP_RXN11 N4

PA EXP_RXP12 P6
PA EXP_RXN12 P5

PA_EXP_RXP13 RS
PA_EXP_RXN13 R4

PA EXP_RXP14 T6
PA_EXP_RXN14 15

PA_EXP_RXP15 5
PA_EXP_RXN15 4

LGA1151C SKT_H4
LGA1151
A5 PA_EXP_TXPO
PEG_RXP[0] PEG_TXP[0] A2 BAEXPTXNO
PEG_RXN[0] PEG_TXN[0]
B4 PA _EXP_TXP1
PEG_RXP[1] PEG_TXPl1) 54 BAEXE TN
PEG_RXN[1] PEG_TXN[1]
c3 PA_EXP_TXP2
PEG_RXP[2] PEG_TXP[2] -2 BAEXPT
PEG_RXN[2] PEG_TXN[2]
D2 PA _EXP_TXP3
PEG_RXP[3] PEG_TXP[3) 22 BAEXE XS
PEG_RXN[3] PEG_TXN[3]
= PA_EXP_TXP4
PEG_RXP[4] PEG_TXP[4] BAEXP TN
PEG_RXN[4] PEG_TXN[4] [E2
E2 PA_EXP_TXP5
PEG_RXP[5] PEG_TXP[5] [E2 A kTS
PEG_RXN[5] PEG_TXN[5]
Gl PA_EXP_TXP6
PEG_RXP[6] PEG_TXPl6] S BAEXE TG
PEG_RXN6] PEG_TXN[6]
H2 PA_EXP_TXP7.
PEG_RXP[7] PEG_TXP[7] BAEXPTNT
PEG_RXN[7] PEG_TXN[7] 52
J1 PA _EXP_TXP8
PEG_RXP[8] PEG_TXP[8] 1L BATEXE XS
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PEG_RXP[9] PEG_TXP[9] K2 BAEXPTXNG
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PA_EXP_TXP10
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PEG_RXN[10] PEG_TXN[10]
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PEG_RXN[11] PEG_TXN[11]
PA_EXP_TXP12
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PEG_RXP[13] PEG_TXP[13] gg SAEXP TXNIS
PEG_RXN[13] PEG_TXN[13]
R2 PA_EXP_TXP14
PEG_RXP[14] PEG_TXP[14] BAEXP TN
PEG_RXN[14] PEG_TXN[14] FRL
PA_EXP_TXP15
PEG_RXP[15] PEG_TXP[15] 12 A EXE T
PEG_RXN[15] PEG_TXN[15]
PEG_COMP
A DMI_OTXP
omRxPl) g YT I g SRS
DMI_RXN[0] DMI_TXN[O] A_DMI_OTXN
A_DMI_1TXP
DMI_RXPL] L o B— T T G g
DMI_RXN[1] DMI_TXN[1] A_DMI_ITXN
A DMI_2TXP
omRxPL) L = — YA Gy gAY
DMI_RXN[2] DMI_TXN[2] A_DMI_2TXN
A DMI_3TXP
oML RXPL) L = S Y g g g
DMI_RXN[3] DMTXN[3] A_DMIZ3TXN
30F12

CPU-SK/1151/S/IGF

w} PA_EXP_TXP[0..15] [21]
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LGA1151

LI

BP_CR/115X/NORMAL NI

10F12

LGAL151A SKT_Ha
LGA1151
gi A28 bDRO_DQIO] DDRO_CKP0] AL %CCLLK,SSO M_DCLKAO [8]
DAs AESTH pDpRO_DQIL] DDRO_CKN[0] FAIE S M_-DCLKAO (8]
o AG38 1 pDRO_DQ2] DDRO_CKPI1] -4kt Do M_DCLKAL [8]
DA ‘AE39 | PPRO_DQ[3] DDRO_CKNI[1] M_-DCLKAL [8]
BAe AE39 pDRO_DQI4] DDRO_CKP[2
A AE401 pDRO_DQIS] DDRO_CKN[2
o AG391 bbRO_DQIE] DDRO_CKP[3
A "G40 DDRO_DQI7] DDRO_CKN[3
DDRO_DQIE] AY24 CKEAD
gﬁ ALT bpR0_DQ[O] DDRO_CKE0] [-AX24 EREAL KEAO (8]
o AL bORO_DQIIO) DDRO_CKE[1] KEAL [8]
DA AL3T) ppRo_DQ[11 DDRO_CKE[2] jﬁ%ﬁ
o AMO ppRO_DQ[12 DDRO_CKE[3
DA AL3g | DPRO_DQIL3 M_-CSAQ
DA AL331 pDRO_DQ14 DDRO_CS#[0) ﬁm@ M_-CSAO [8]
BAT A0 bpRo_DQ[I! DDRO_CS#]L M_-CSAL [8]
DALT AN3E DDRO_DQI16/DDRO_DQI32 DDRO_CS#[2) gﬁ
SATE B3] DDRO_DQIL7J/DDRO_DQI33] DDRO_CS#(3
BATo AR38 1 bDRO_DQ[18/DDRO_DQI34 MODT A0
A0 ARST bDRO_DQ[19J/DDRO_DQI35 DDR0_ODT(0] FAWLL —VELLAD —
Aot AN39 bDRO_DQ[20J/DDRO_DQIZ6 DDRO_ODT[1) (-AUl4— MODT AL
DAss ANST DDRO_DQI21J/DDRO_DQI37 DDRO_ODT2) jﬁi
Ao AR39 bpRO_DQ[22J/DDRO_DQI38 DDR0_ODT(3
AT -LR40 DDRO_DQI23/DDRO_DQI39 ™ SBARD
BAse A3 bDRO_DQI24J/DDRO_DQI40 DDRO_BA[0}/DDRO_CAB[4JDDR0_BA[0] 412 Shs SBAAO (8]
BAoe AUSE ) pDRO_DQI25)/DDRO_DQ[4L DDRO_BA[LJ/DDRO_CAB[6J/DDRO_BA[L] A\ SEA SBAAL [g]
Ao ~AV33-| DDRO_DQI26/DDRO_DQ[42 DDRO_BA[2J/DDRO_CAA[5/DDRO_BG[0] BG_AO [8]
35 |
BAos AW35 1 DDRO_DQI27J/DDRO_DQI43 VARALS
DAsY A DDRO_DQ[28]/DDR0O_DQ[44) DDRO_RAS#DDRO_CAB[3/DDRO_MA[16] DAL —HAPes
BAso A¥3T-| DDR0_DQ[29]/DDR0_DQI45 DDRO_WE#DDRO_CAB[2J/DDRO_MA[14] A4 —APned
Dot AL35 bpRO_DQ30J/DDRO_DQI46 DDRO_CAS#/DDRO_CAB[1J/DDRO_MA[15] PAYIL— MAMILS
DAs U381 DDRO_DQ[31}/DDRO_DQIA7] awis A
BAsT -AXE DDR0_DQ[32)/DDR1_DQI0] DDRO_MA[OJDDRO_CAB[SJ/DDRO_MA[0] AL -
DAsT AW DDRO_DQI33/DDR1_DQI1] DDRO_MA[LJDDRO_CAB[BJ/DDRO_MAI1] ArL IS
BAse AVE DDRO_DQ[34J/DDR1_DQI2] DDRO_MA[2J/DDRO_CAB[5/DDRO_MA[2] ~AtLZ e
BAs AUS | pDRO_DQI35/DDR1_DQI3] RO_MA[3] —A¥12 e
DAY AUB DDRO_DQI36/DDR1_DQ[] DDRO_MA[4] AT e
BA%s -AY8 DDRO_DQ[37)/DDR1_DQ[S] DDRO_MA[5J/DDRO_CAA[OJ/DDRO_MA5] [—at2 e
DA% W6+ DDR0_DQ[38]/DDR1_DQIE] DDRO_MA[6J/DDRO_CAA[2J/DDRO_MA6] (a2l IS
BAd AY8+ DDRO_DQ[39)/DDR1_DQI7] DDRO_MA[7J/DDRO_CAA[4J/DDRO_MA[7] —442L —
A AY4 DDRO_DQ[40)/DDR1_DQIE] DDRO_MA[BJ/DDRO_CAA[3J/DDRO_MA[8] ~4122 e
DAl A4+ DDR0_DQ[41]/DDR1_DQ9] DDRO_MA[9}/DDRO_CAA[1J/DDRO_MA[9] [~aT22 AAALD
A AL bDRO_DQ[42J/DDR1_DQI10 DDRO_MA[10}/DDRO_CAB[7J/DDRO_MA[10] 414 T
DAl AIZ- DDRO_DQI43J/DDR1_DQLL DDRO_MA[L1/DDRO_CAA[7/DDRO_MA[L1] 4122 AAALS
BAd -A¥2+ DDR0_DQI44J/DDR1_DQI12 DDRO_MA[12]/DDRO_CAA[6/DDRO_MA[12] 422 e
A W4 bDRO_DQ[45)DDR1_DQI13 DDRO_MA[L3]/DDRO_CAB[OJDDRO_MA[13] 412 e
DAl A4+ DDRO_DQ6]/DDR1_DQ[14] DDRO_MA[14)/DDRO_CAA[9)/DDRO_BGI[1 BG_AL 8]
DA A2+ DDRO_DQ[47)/DDR1_DQ[15] DDRO_MA[15]/DDR0_CAA[8J/DDRO_ACT# PAUZA — {1 .ACT A [g]
DAl B2 DDRO_DQI48JDDR1_DQ[32 avis
BAc AM4—| DDRO_DQI49)/DDR1_DQ33 DDRO_PAR | DDR_PARA (8]
DAeT AB3 DDRO_DQ[50]/DDR1_DQ[34] DDRO_ALERT# PAIZE— X[l -ALERT A [g]
DA AM3| DDRO_DQI51J/DDR1_DQ[35
A AP4 DDRO_DQ[52)/DDR1_DQI36] . DOSA
DA AM2 | DDRO_DQI53/DDR1_DQ[37 DDR0_DQSN[0] ~AE32 oA
BAce AL DDRO_DQI54)DDR1_DQ[38 DDRO_DQSN[1] ~aK32 “53eAs
A AM1 pDR0_DQ[55]/DDR1_DQI39) DDRO_DQSN[2J/DDRO_DQSN[4] 4232 5ok
DAy A3 DDRO_DQI56/DDR1_DQJ40 DDR0_DQSN[3/DDRO_DQSN(5] [-at: oA
BAs 4811 ppRO_DQ[57)/DDR1_DQIA1] DDRO_DQSN[4J/DDR1_DQSNI0] 4% oA
DAY A4 DDRO_DQI58/DDR1_DQJ42 DDR0_DQSN[5J/DDR1_DQSN1] 44 “Docac
BAco A2 bpRO_DQ[59)DDR1_DQI43 DDRO_DQSN[6//DDR1_DQSN[4] -4 SocA
BACT AH4 DDRO_DQ[60}/DDR1_DQ[44) DDRO_DQSN[7J/DDR1_DQSN[5
DA A%2— DDRO_DQI61JDDR1_DQI45 P DOSA
AT 483 DDRO_DQ[62)/DDR1_DQIA6) DDRO_DQSP(0] 4E3E Do
DDRO_DQ[63]/DDR1_DQ[47] DDR0_DQSP[1] —4k38 Doh
DDRO_DQSP[2J/DDRO_DQSP[4] (AE38 BoSA
YAU33 | hnro_Eccio! DDRO_DQSP[3/DDRO_DQSP[5] [Aa ook
ﬁ% DDRO_ECCIL DDR0_DQSP4/DDR1_DQSP[0] (Al DooA
DDRO_ECC[2 DDRO_DQSP[5J/DDR1_DQSP[1] a2 Boh
% DDRO_ECC3 DDR0_DQSP[SJ/DDR1_DOSP4] 41 Dooh
DDRO_ECC4] DDRO_DQSP[7}/DDR1_DQSPI5]
DDRO_ECC[5
% DDRO_ECCI6 DDRO_DQSP[8] ﬁz
DDRO_ECC[7 DDRO_DQSN[8]
DDR CHANNEL A

e

Need check the new CPU ME

CPU-SK/1151/S/GF

CPU-SK/1151/SIGF

LGA1151B

SKT_H4

LGA1151

[8] MODT_A[0..1]

[9] MODT_B[0..1] E ; MODT BIO..1]

[8] MDA[0..63]

MDA[0..63)

[9] MDBI0..63] Hﬂw—

S DO D]
[8] M_DQSA[0..7]
(6] M_-DQSA(D. 7§t 2201

[8] MAAA[0..16]

[9] MAABI0..16]

MAAAO..16]

MAABJO..16]

[9] M_DQSBI0..7] ku
[9] M_-DQSB[0..7] Hﬂu

s —A2] DDR1_DQIOYDDRO_DQL16) DDR1_CKP(0] [-AM20 DCLKB0 <M DCLKBO [9]
MDB2 AGa5 | PPR1_DQIIVDDRO_DQ[17] DDR1_CKNI0] [—;n25 DCLKBL M_-DCLKBO [9]
MDB3 Anas | DPR1_DQ[2J/DDRO_DQI18] DDR1_CKP[1] =o€ LKL M_DCLKB1 [9]
DB4 aE35 | DPR1_DQI3J/DDRO_DQI19] DDR1_CKN[L M_-DCLKB1 [9]
—MDB5 —aras | DDR1_DQMJ/DDRO_DQ[20] DDR1_CKP[2
—MDB6 aGaa | DDR1_DQISJDDRO_DQI21] DDR1_CKN[2
—MDB7 DDR1_DQ[6]/DDRO_DQ[22] DDR1_CKP[3]
—M )—AW—AHM— DDR1_DQ[7}/DDRO_DQ[23] DDR1_CKN[3
T WDBY a1 an | PDRI_DQISJDDRO DQ[24] P
~— VDB “AK35 | DDR1_DQ[9}/DDRO_DQ[25] DDR1_CKE[0) ﬁﬂgcmo 9]
MDB. ‘Al 3o | DDR1_DQ[10)/DDRO_DQ[26] DDR1_CKE([1] CKEB1 [9]
Db “ias | DDR1_DQ[11}/DDRO_DQI27] DDR1_CKE[2] jﬁ
DB a2 DDR1_DQ[12J/DDRO_DQ[28 DDR1_CKE[3
DB a1 | DDR1_DQ[13]/DDRO_DQI29] v -CSEO
MDB. AL37 | DDR1_DQ[14}/DDRO_DQ[30 DDR1_CS#(0] ﬁmgmgcsso 0]
MDB 1 apas | PPR1_DQ[15/DDRO_DQI[31] DDR1_CS#[1 M_-CSB1 [9]
DB17 DDR1_DQ[16)/DDRO_DQ[48 DDR1_CS#[2) %
—geie—2MNa8 ppR1_DQ[17)/DDRO_DQ[4Y DDR1_CS#[3
—ibeie 42 ppR1_DQ[18/DDRO_DQ[50 MODT B0
—— 530432 pDR1_DQ[19)/DDRO_DQ(51 DDR1_0DT[0] FAMIG o2
—M )—AM—ANM— DDR1_DQ[20}/DDRO_DQ[52 DDR1_ODT[1] -ALLE MODT BL
—NDB22 DDR1_DQ[21]/DDRO_DQ[53 DDR1_ODT[2 ﬁ
—oeer—————aNaly fiBai—| DDR1_DQ[22]/DDRO_DQ(54] DDR1_ODT[3
—MDB24 DDR1_DQ[23)/DDRO_DQ[55 VAABIS
— A2 23" DDR1_DQI24J/DDRO_DQI56 DDR1_RAS#DDR1_CAB[3/DDR1_MA[16] PAME —FAPer —
MDB26 Ap2g | DDR1_DQ[25)/DDRO_DQ[57] DDR1_WE#DDR1_CAB[2J/DDR1_MA[14] oALlJ—M AAD LS
—\vDBS: DDR1_DQ[26)/DDR0_DQ[58 DDR1_CAS#/DDR1_CAB[1)/DDR1_MA[15] PABLE—MAABLS
— OB A aaa— DDR1_DQ[27)/DDRO_DQ(59] SBABO
—MDB29 DDR1_DQ[28)/DDRO_DQ[60 DDR1_BA[0J/DDR1_CAB[4)/DDR1_BA[0] SEABL SBABO [9]
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[4] A_DMI_2RXP A DM 3TXN 55| DML_TXP_2 USB2P_6 N_+USBP6 [44]
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AC44
RTL8111G [43] LA_ML_IP PCIE_5_LAN_OB_RXP GPP_F_16_USB2_OCB_5
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PCHD N_SMBCLK NRS3 i Q
N_SMBDATA __NRSS K411
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[16] N_PCH_DPWROK N_PCH DPWROK bW PWROK GPD—&SP";EEQS gz§§ E(":‘L‘PS@SRBJS'XV [212?] N_GPP D6 NR208 8.2K/4 NRN11 o
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BGo | HSON1O CND ™60 PA EXP_RXP10 270WFP/D/16V/BC/AILOM
GND HSIP10
B61 | SND oo [Ca61 PA_EXP_RXN10
PA EXP_TXP11l C B62. HSOP11 GND AB2.
A
EE— T Hoon A o PA EXP_RXP11
B65 GND HSINIL ABS PA _EXP_RXN11
PA EXP_TXP12 C B66 { |1sop12 GND 486
PA EXP_TXN12 C B67. A6
peg | HSON12 CND ["agg PA EXP_RXP12
B69 g“g :g:ﬁg 69 PA_EXP_RXN12
PA EXP TXP13 C B70 | 5i0p13 GND [FAZY
PA_EXP TXN13 C B71 71
B72 HSON13 GND A72 PA EXP_RXP13
GND HSIP13
aza | SND HSIPLS a7 PA EXP_RXN13
PA EXP TXP14 C 778 I N [Faza
PA EXP_TXN14 C B75 A7S5
5 gngu HS?PNE 76 PA EXP_RXP14
B77. AT PA _EXP_RXN14
GND HSINL4
PCIEX16:16/5/5/5/16 A X TaieC B8 sopis o [-AZ8
B80 gf‘gle HS|GP'\;.5 A80 PA _EXP_RXP15
PCI-E REV:1.1--> 2.5GHZ L B81d pronror HSINLS [-ABL PA EXP RXNIS
»B82 psvp GND
PCE-E X1( EE[&) BANDWITH=2.5GHz*(8b/10b)=2Gh/s=250MB/s
PCE-E X1( #&[&) BANDWITH=2.5GHz*(8b/10b)X2=4Gb/s=500MB/s L e L

PCE-E X16( E&[&) BANDWITH=2.5GHz*(8b/10b)X16=32Gb/s=4GB/s
PCE-E X16( #£[) BANDWITH=2.5GHz*(8b/10b)X16X2=64Gb/s=8GB/s

PCI-E REV:2.0--> 5GHZ

PCI-E/16X-164P/GY/LONG DOUBLE/HK*:

JRESLOT
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PCIESLOT-64P-1

[8.9,12,21,23,26,29,41]
[8,9,12,21,23,26,29,41]

N_SMBCLK

[12,16,21,23,53] N_-PCIE_WAKE

+12V
o

PPC2  0.22WAlX5RIB3VIK PP PCIE
[[1133]] Ff'g{'gg;}gﬁgfg PPC3 :o.zzwﬂxsm.svm PP _PCIE

[13] PQ_PCIEX4_OP22 ';';ggg
[13] PQ_PCIEX4 ON22

[13) PQ_PCIEX4_OP23 Y-ECHE
[13] PQ_PCIEX4_ON23

[13] PQ_PCIEX4_OP24

PPC17
E PPC18

[13] PQ_PCIEX4_ON24

[10] -PCIEX4_PR

i A1Bl 06 DETECTED DEVI CE

*
v PCIEX4 330 *4
* B 12v PRSNT1+ PAL
—E 12v
-\ E—
PPRL oaishTvey | RSVP 12V ["ha PPRZ aISHTIM PPR3
ppRd! [ X GND GND ' 0/4/SHTIMIX
| PPRS S STMX —ha| SMCLK ITAG2 43— vocs
N_SMBDATA e B8 SmpaT JTAGS [FA8—
veey, BI{ onD JTAGS [FAL— 1
33V JTAGS [FAB—x
291 JTAG1 33V
Riid 3:3vaux 33y [4L0 ]
WAKE® KEY PWRGD O_-PCIE_RST [16,21,23,25,53]
prcT Y FazpamPonsiv
RSVD GND [A12
3T c ora{ GND REFCLK+ [-412 PQ_PCIE_CLK [10]
Thor ¢ e HSOPO REFCLK- [-a14 PQ_-PCIE_CLK [10]
HSONO GNI
A B16 | GnD HSIPO A}G PQ_PCIEX4_IP21 [13]
—g{lo PRSNT2* HsINO [-A1Z PQ_PCIEX4_IN21 [13]
GND GNI
P22 [c
S ok Hsop1 RSVD [HALEx
HSON1 GND
B2l 6o Hsip1 [-A2L PQ_PCIEX4_IP22 [13]
75522 GND HSINT PQ_PCIEX4_IN22 [13]
23JC_poa | HSOP2 GND 154
HSON2 GND
525 | Gup Hsip2 [-423 PQ_PCIEX4_IP23 [13]
0.220/4X5R/6.3VIK 24 Ro7 Sg‘gm ngs e PQ_PCIEX4_IN23 [13]
0.22uAJX5RI6.3VIK__PP_PCIE Thza [ R | HSORS ong [aza
B29 1 5D HsIp3 [-A22 PQ_PCIEX4_IP24 [13]
B30 rsvp HSING [-A30 PQ_PCIEX4_IN24 [13]
-—E%o PRSNT2* GND
D RSVD [A32x
3VDUAL +12v
PPC16 I PPC19
4 maad pronrar Immxsma,awwa 0.1U/4/XTRI16VIKIX
vees
PPCA PPC5 PPC6 J‘ PPC7
F.luIAI)ORIlBV/K P.lu/AlX7R116VIK P.lu/AlX7R116VIK T 0.1U4/XTRI6VIK
L—B8ld prsnT2r

PCI-E/4X-66P/GY/LONG DOUBLE/HK*2

xe

Gigabyte Technology
PCIE X4
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[PCIEXTSLOT |

[PCERL T

ey poexi1 3G O X1
o}
B1 PIR1 O/4{SHTIX
12v PRSNT1*
|PIBCL | 0.1WAIXTRIL6VIK 82|15y Y 1oV
= RSVD 12v
i I4ISHTIX RSV a2V I aaPIR2 U4fSHTIX
(8.9,12,21,22,26,29,.41] N_SMBCLK o —— BS ¥ sMcLk JTAG2 RS
[89.12,21,22,26,29,41] N_SMBDATA B6 ¥ smpAT JTAG3 |AE—
gg GND JTAGA AL
vces o 33V JYAGS ﬁg—x
JTAGL 3.3V ovees
3YDUAL O B10 4 3 3vaux 3.3v AL
[12,16,21,22,53] N_-PCIE_WAKE B11d waKE* PWRGD A1 O_-PCIE_RST [16,21,22,25,53]
KEY l PIC1
AL2
RVSD GND
PIC2 , 40.22uaixsRIB.3VIK P| PCIEXL OFC o1a] GNP REFCLK+ [-A12 SPLPCIE CLK [10] IZZPWNPO/SOWJ/X
[L1] PLPCIEXT OP 5o b 2R e 3VIK Pl PCIEXT NG are | HSOPO REFCLK- [-A12 PI-PCIE_CLK [10]
[11] PI_PCIEX1_ON 142 : B151 Hsono oND [A13 -
peiexs Pk Bl o HsiPo |-A18 PI_PCIEX1_IP [11]
[10] -PCIEX1_PR1 B4 prNT2- HsiNo |41 PI_PCIEX1_IN [11]
GND GND
PCFENIX-6PIBRIOL
ey pcext2 3G OX1
e}
B1 PJR1 O/4{SHTIX
12v PRSNT1*
| PIBCL | (O.LUAIXTRILEVIK 82|15 ey 1oV
e /4ISHT/ EZ\SD Glﬁg 24 PIR? oy, OIA{SHTIX
[8.0,12,21,22,2620.41] N_SMBCLK y—N—2V ECLK SMCLK JTAG2 |AS—
(8,9,12,21,22,26,29,41] = N_SMBDATA B6 ¥ SMDAT JTAG3 |A6—
BT enp JTAG4 AL
vces O 3.3V JYAGS JRS—X
JTAGL 3.3V ovees
3{DUAL O B10 4 3 3vaux 3.3v AL
[12,16,21,22,53] N_-PCIE_WAKE B11q wAKE* PWRGD AL O_-PCIE_RST [16,21,22,25,53]
KEY l pPJC1
AL2
RVSD GND
FYEN [ rera® Ia1a PI_PCIE_CLK [10] 22p/4INPO/S0V/IIX
PJC2 , 20.22u/4/X5R/6.3V/IK P§ PCIEX1 C R14 Al4d
[11] PJ_PCIEX1_OP 1H HSOPO REFCLK- PJ_-PCIE_CLK [10]
PJC3_| ¥0.220/4/X5R/6.3VIK_P)_PCIEXT_ONC B15 AlS
[11] PJ_PCIEX1_ON ¥ HSONO GND b3 PCIEXL 1P
B16 Al6
-PCiEXL Ph2 Bis{eno Hsipo [-A16 ST PCIETN PJ_PCIEX1_IP [11]
[10] -PCIEX1_PR2 PRSNT2* HSINO PJ_PCIEX1_IN [11]
B18 1 GND GND 218
PCI-E/IX-36PTBRIOL
vces

PIBC3
0.1u/4/X7RI16V/K

PJBC3
0.1u/4/X7RI16VIKIX

Gigabyte Technology
[Title
PCIE X4
[size Document Number Rev
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SATA3 0/1

[13] N_SATAOTXP

BLACK CONNECTOR

[13] N_SATAOTXN

[13] N_SATAORXN
[13] N_SATAORXP

SATA3_0
SATA2/7/BK/H/OP/VA/D/L/B

SATA3 2/3

[13] N_SATA2TXP

[13] N_SATA2TXN

[13] N_SATA2RXN

[13] N_SATA2RXP

SATA3_2
SATA2/7/BK/H/OP/VA/D/1/B

SATA3 4/5

[13] N_SATA4TXP

[13] N_SATA4TXN

[13] N_SATA4RXN

[13] N_SATA4RXP

1 1
GND GND
N_SATAOTXP. 2 N_SATALTXP. 2
{ N_SATAOTXN 3 P Hg% H—gﬂﬁﬂir\" { N_SATALTXN 3 P
4 GND - 41 GnD
N_SATAORXN 51g [13] N_SATAIRXN N_SATA1RXN 51R
> N_SATAORXP 6|~y [13] N_SATALRXP > N_SATAIRXP [
7 GND Z{ GND
SATA3_1
SATA2/7/BK/H/OP/VA/D/1/B =
N_SATA2TXP % GND N_SATA3TXP ; GND
T+ [13] N_SATA3TXP T+
{_N_SATA2TXN j T [13] N_SATA3TXN {_N_SATA3TXN Z T
GND GND
N_SATA2RXN 5 N_SATA3RXN 5
R- [13] N_SATA3RXN R-
> N SATA2RXP g R [13] N SATA3RXP > N SATA3RXP ? R+
GND GND
SATA3_3
SATA2/7/BK/H/OP/VA/D/1/B =
1 eND 1 enp
N_SATA4TXP. 2 N_SATASTXP. 2
T+ [13] N_SATASTXP T+
N _SATA4TXN 2 T [13] N_SATASTXN {_N_SATA5TXN 2 T
N_SATA4RXN 5 SN ° [13] N_SATASRXN &N SATASRXN 5 (R;N b
> N_SATA4RXP s N [13] N_SATASRXP > N_SATASRXP g N
GND GND

SATA3_4
SATA2/7/BK/H/OP/VAID/1/B

SATA3_5
SATA2/7/BK/H/OP/NVAID/1/B

Gigabyte Technology
[Title
SATA
Size Document Number Rev
ICust
B365M HD3 1.0
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M2A_32G

vees

vees

4 M2AC5, . 0.01u/4/X7RI25VIK

b MZACH. 0.01u/4/X7R/25VIK

M2AC11, 0.1u/4/X7R/16VIK

M2AC14 10u/6/X5R/6.3VIM
I
1

M.2F1E

80A

*

M.2 PCB RIVET FOR 4.2H/[11KRH-020001-01R]

Rev O 6 VCC3
. ) SKT3 1
gmg SSD PI'N QUT ggg L m2act, . 0.01wax7RI25VIK
M.2 Lane4 from PCH port18 f13) w2 pae a2 & perns e e ot
- 1 M2_PCIE_RP1: PERP3 NC
_PCIE_ a -M2A LED M2AC2, ,  0.01u/4IXTRIZ5VIK
. E ¢—Nenbeyy DDIURIATRIZOVIK &
113] M2 PCIE TN17y—O:-22UMIX5RIG.3VIK M2ACI M2_PCIE_TN12 C 11 | GND DAS/DSS' M2A_LED [52] 15 1pp LED control ci reuit
[13] M2 PCIE TP125—O-22UMIX5RI6.3VIK M2ACS M2 _PCIE TP12 C 13 | PETNS 33v vees
—PUIR 15 gﬂ;@ ggx M2AC3, \  O.IW/AIXTRIL6VIK
[13] M2_PCIE_RN11 171 peRN2 3.3V
M.2 Lane3 from PCH portl17 f13) wapte Rt 1o PERN2 3 20 M2ACST 10u61X5RIS.3VIM
2 3 n
0.22/4/X5R/6.3VIK M2AC3 M2_PCIE_TN11 C GND NG w
[13] M2_PCIE_TN11, PETN2 NC 24—
[13] M2 PCIE_TP11 0.22u/4/X5R/6.3V/K M2AC3| M2 _PCIE_TP11 C 5 PETP2 NG 26 i
T eno NC [F2B—X
[13] M2_PCIE_RN PERN1 NC 9
M.2 Lane2 from PCH port16 (i3 w2_PCIE_rPlo 1 Peres e e .
M2 PCIE TNIO 0.22/4/X5R/6.3VIK M2ACO M2 PCIE TN10 C 5 | GND NG x
[13] M2_PCIE_TN10, [ PETN1 NC 8¢
[13] M2 PCIE_TP10 M2 _PCIE_TP10 _ 0.22u/4/X5R/6.3V/IK MZAC]O. M2 _PCIE_TP10 C ; PETPL DEVSLP 38 M2ASSD_SATA DEVSLP N_DEVSLPO [11]
NC 40— i
[13] M2_PCIE_RPO 31 SERNOISATA. B+ N Fa2 mi’;%&wsm/wx To DEVSLPO for power saving
M.2 Lanel from PCH portl5 L] M2_pele_Rno 45| PERPOISATA B- N g
M2 PCIE TN 0.22/4/X5R/6.3VIK M2ACL M2 PCIE TNS C 4 NC
[13] M2_PCIE_TN9 PETNO/SATA_A- NC [F48—x E
{13 Mo pCIE Tpo SM2 PCIE TP9 0.22u/AIX5R/6 3VIK M2ACY M2 _PCIE TP9 C 20| CETN DA TA A PERSTING M2ASATAE_PERST N O FOE BT (1621222353
[10] CK_M2A_100M DN 2 eno CLKREQYINC P CLKREQ Yo
! - - REFCLKN PEWAKE*/NC
[10] CK_M2A_100M_DP 23 REFCLKP C 565 GPI_reserve for pover saving
; GND NC [F38—x
EREEHM2_-CLKREGHHFE
M2ASATAE_PERST N
= é M2AC7
> KEY M < 10p/4/NPO/SOVIIIX
¢ = L
) SATA : G\D. MZASSD IFDET 571 ne ( 32KHz ) suscLK [FE8—x vees
SATA and M.2 function PCIE: NC $i] PepeT T ——
—
vces  vees -M2A_DETEC 75 | GND 33V
GND
MR HF SyLow
M2AR! M2AR6 = M2/67/BKIRAJSIHA ZmmiM KEY SM [mg*}:
1K/4/1 1K/4/1 M2AR4 N
MASK/O/4/SHTIMIX
-M2A DETECT . .
N_GPP_GO [13) * Footprint : NGFF-M-75P-8CM-09MM-SMD
M2ASSD_IFDET N_GPP_G1 [13]
M2AR1
MASK/O/4/SHTIMIX

SDO/M3/UD5.5/BD4.0/H0.6/SN/X

42A 60A 80A

SDO/M3/UD5.5/BD4.0/H0.6/SN/X

SDO/M3/UDS.5/BD4.0/H0.6/SN/X

* Footprint : HOLE_165NP

Gigabyte Technology

M.2 X4




5

I OVER VOLTAGq

* 0X20 = 100%xV

CcC

BC23
~0:1u/4/X7R/16VIK J
NCT_POWE!

ovu1l

3VDUAL  O-RES quul)/4/SHT/M/X !

[8,9,12,21,22,23,29,41] N_SMBDATA H—ﬁ— SDA scL J—I—HN,SMBCLK [8,9,12,21,22,23,29,41]
BC22 NCT3933U/S0T23-8 BC20

* R30 8.2K/4
Il R31 8.2K/AIX

VDD VREF1 [-8———>P1V0_PCH_ADJ [35]
B_SEL VREF2 F-——————————>VPP25_ADJ [34]

|—————2{G6ND VREF3 F&—————>DDR_ADJ [33]

100pI4INPOISOVIJIXL _I_ 100p/4/NPO/50V/I/X
NCT3933 OX2A 0X20 0X22
VREF1 DDRVTT VREF_DDRA _DQ PCH Core
VREF2 |VREF_DDRA_GA N/A VCC1 5 PCH
VREF3 |VREF_DDRA _GA VREF_DDRB _DQ SMREF

0X2A = 0%xVCC

Oovu2

BC30
0.1u/4/X7R/16VIK PI
oNCT_POWE

R63 8.2K/4/X
Il R62 8.2K/4

.||—3_
N_SMBDATA &—>——4

[8,9,12,21,22,23,29,41]

VDD VREF1 %MA_VTT_REF [33]

B_SEL VREF2 F————>VCCIO_OV [32] *

GND VREF3 F&—————>vcesa ov [32)
SDA SCL F2—————<>N_SMBCLK [8,9,12,21,22,23,29,41]

0X22 = 75%xVCC

NCT3933U/SOT23-8

* fiHEE OVU3
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5VDUAL
CEC:DAR133.DAR132 _Ef4:.DAR18.DAR19.DAR23.DAR131 R 44 v 3YDUAL
VCORE_SI0 VCORE
non CEC:DAR133.DAR132 = _I-{4.DAR18.DAR19.DAR23. _{&. DARLZS pAQS NRA00
VCORE VS DAR131%short pad 8.2K/4 2NT002/SOT23/25pF /5 H 1SL95856 or | SL95858 8.2Ki4
MASKIOMISHTIMIX DAR131 short pad footprint:R0603-RH-SHORT30-MASK sorzs SYN_GPP_CI5 [1213]
V95856 LGPP_ -
sty
SHERRRIL
L:1SL95866 or |SL95868 NR401
8.2KI4IX
vee VIN_CEC
close to PCH
VCCST_VCCPLL VCCST_VCCPLL  VCC3 VIN
o VIN BARTIT VIN_CEC
R DAR7 DAR9 Q MASK/O/6/SH Q
= b E=ES 2.206X 2206 e ——
DACA40
DAR12 DAR1% DARL4| DARL? DAR18 DAR19
1u/4AIX5R/B.3VIK 100/4/1 45.3/41 2K/41L 10K/4/1 DAC2 DAC3
100/4/1)X LUB/XTRILBVIK
+ SVDUAL SVDUAL 1afsRIGVIK | DACAL  0.22uBIXTRI6VIK
I1SL95856_VIN
DAkz DAUL —
EENT P
DAR133 DARIL32 g B
2K1411/X § 10K s
= VIN_CEC
R13g 10/ 44  VIN_Q
[16] VTT_PWRGD y—LA ! T 75| VR_ENABLE VIN L5850 I DACS  0.22ul6/XTRI6VIK
[16] VR_RDY 4 | VR_READY 5 BOOTL A DAR2R , 2.2/6
{37] VR_HOT VR_HOT# BOOTL A 8 —(5irer & 146 L5
UGATEL1_A UGATEL_A [30] l
DARTZS, 49.9/4/1 PVIDSLCK R —! 6 PHASE1 A
[4] PVIDSLCK - SCLK PHASE1_A PHASEL_A [30]
[ -PVIDALRT DART? K/O/4/SHT/MIL0/X -PVIDALRT R Ry PAEI A |28 LOATELA o oo m oy
4] PVIDSOUT DAR; 10/4 PVIDSOUT R !
1l SDA a1 DACT  0.22ul6/X7RI16VIK
[8,9,12,21,22,23,26,41] N_SMBDATA : I2DATA BOOT2_A 9 EZEIEQAA
[8.9,12,21,22,2326,41]  N_SMBCLK 12CLK UGATEZ_A [FAL—BRTEE A S5 UGATE2 A [30]
A 30 PHASEZ2 A
N PHASEZ_A TEATE A PHASE2 A [30] vsumaA+
PSYS LGATEZ A [[B3—LCATEZA %% GaTE2 A [30]
DC-LL --> 2.1mohm . DAR33 . 20SKIMJUX
DAR: =
DAC10  560p/4/X7R/50V/ KIQI4/SHTIMIL0X DACB 4.70/4/XTRISOVIK 2 PWM3 A
DAR34 DARZ7, AL DAR: 1.8K/4/1 | PWM3_A PYPWMIA - (30] DAR36
8.2K/4 + 29 PWMA A 141
VCORE DACI1  47pl4INPO/SOVII NC/PWM4_A PYPWMAA (30]
aix. coump 2 17 ISENL A
¥ COMP_A ISENL A ™) ™ ISEN2 A DAC12 DAR38 CLOSE DA _DL1DC
= ISEN2_A 7)o 15ENS A 0.33U/4/X5R/6.3VIK DACI3 & sakan | SID:
DAR39 FB_CPU ISENS A 74 ISEN A 0.220/4/X7RIGVIK
Tooan FB_A NC/ISEN4_A
DAC16  2.204IXTRISOVIK DANTCL
[7] VCORE_VCC_SEN > DAC15 'ﬂ 022u/4/XTRI25VIKIX_ DARTZS, 100/4/1/X FB2 A 21 FB2_A N ' DAR42 , 1K/4/1 o ?/1 C4g“ pm 10K/1/4/S
pAcas ISUMP_A -
[7] VCORE_VSS_SEN T ssbanrasovs - 01 i a ISUMN_A |18 VSUA R DAR44 . 665/4/1 VSUMA-
I™ Veore T T DAR46 AC17 l DAC18 12 NTC A DAR4Z A 18K/4/1 -
| | 100/4/1 3 330p/4INPO/SOV/I 2.T0AIXTRISOVIK DAR139 NTC_A A DAR44- - >665 ohm DAC19
l 205K/4/1 13 IMON A_ DARAS, QOCP- - >160A 0.1u/4/X7RI16V/}
! DARI129 | = IMON_A PR N
| 0w | = = = MASKIO/AISHT/MAG/X | |
! = ! DC-LL --> 3.1mohm DAR! 63.4K/4/1X F Dac2L DARS2 " parsy DANTC2 =
| | DARL: = 330p/4INPO/S0VI) $ 84.5K/4IL 18K/4/1 470K/L/4/SIX
| closePw DACZE  ATOpIXTRISOVIK = RGSTASHTMAOK  DACZ2  4.TiAIXTRISOVIK | |
| vecaT | DAR37, ,1.78K/4/1 DARSS, 1.2K/4/1 ' \ | ‘
| | VCCGTJ: DAC24  47p/4INPO/S0VII = [
DAR ReBLAL_ fpraix comp B 45 37 BOOT1 B  DARSS ., 2266  DAC25,, 022uéIX7RIEVIK
| DAR130 | PAC28 330p/: 73] cowmpP_B BOOT1 B [~ UGATEL B 5> UGATEL S il
| 0041 | UGATELE 3¢ priaseL B il =| cLosE »
. g [[34 LGATELB
oL ‘ DARS0 DARgS, 3.48K/4/11 FB GT P P TeASEIE TGATELE o et 6 on L
777777 DAC27  0.01U4IXTRI2SVIKIX DYPHASELB [31)
[6] VCCGT_SENSE . DARGO\AL00/4/LIX FB25 47 rg2 B PWM2 B
- |40 Pwwee
i DAC39 PWM2_B SYPWM2 B [31]
[6] VSSGT_SENSE T sdpiameosovis > 481 p7N_B NC/PWM3_B [FA—x
DAR66 DAC29 l DAC30 St 51 ISEN1 B
100/4/1 5 330p/4INPO/SOVI) 4. T/AIXTRISOVIK DAR142 lsiﬁé’g ISEN2B
I jsa P NorSEzs jf% DARSE 220 oy gsass | DAR71- - >442 ohm
= = = for ISL95856 DISABLE PH3 QCP- - >74A sve
1sump_p (32
ISUMN_B |42 YSUME- R
NTC B DAR6R 18K/, DARGS
PROG NTC_B An F DAC3L 2.61K/4/1
WCORE | ISL95556 | ISLI556A VCCGT | 18195856 | ISL85866 o IMON_B [-3——VON B qugPAREO 2 2N TRISOVIK
) JEE [N
DARTO g MASKIO/4/SHT/M/1 |
DARI3? X W DARI40 X v e Il | ! DARTL L Ibacad| CLOSE DE DL1DC
z 3 DAC33 R72 DART: DANTC3 442471 0.33AIXSRIGAVIK 3 DAR74 —
DARIZE [ X DAR141 X s
© 30p/4/INPOISOVI § 69.8KI4/1  h8KI4/L 4TOKJLIAISIX 0 RIL 1kan | S|D
| DARTS
DARL3S X v DARL42 X v = b | 1K/a/1 DANTCA
! | 10K/1/41S
DACLS v X DACZ2T v X = [ — DACH4 &
= 0.022uMIXTRIZSVI
DARTO v ¥ DARSED v W 8VIA Connect GND lay VsuME-
= CLOSE ?
DAR23 v 2 DARSL ¥ S oAC3S &
0.1u/4/X7R/16VI/K|
. vees . vees
A EH 9 KEpE O

[10] N_GT_S

>

[10] N.CPU_S )

VSUMA+ DARL _ RE5KI/4IL

ISEN1,

DAC1
0.022u/4/XTRI25VIK

VSUME-

CSPLA  [30]

AD; QOK/4/1

o DAR3  JQOK/4/L V2N A

"

VSUMA+ DARIO , 385K/4/L

csP2A  (30]
ISEN2_A Dy oKarL
DAR20_, JQOK/4/L VIN A
DAR22 | DAR21 ,JQOK/4/L V3N A
DAC4
0.022uM4IXTRIZ5VIK DARB2 ,JQOK/4/L VAN A
00K/A/1/
VSUMg- DAR24 \JQi4 V2N A
oA DARDS S csP3 A [30]
ISEN3 A Dy QoKIarL
DAR2S_, JQOK/4/L VIN A
DAR30 | DAR29 . JQOK/4/L V2N A
DAC6 ¥
0.022uM4IXTRIZ5VIK DARB3 , JQOK/4/L VAN A
00K/A/1/
VUMY DAR32 \JQi4 V3N A
VSUMA* DARBA , 365K/4/L cspan 0]
ISEN4_A Dy QoK/a/L
DARB6_, JQOK/4/L VIN A
DAC42 T
0.022u4IXTRIZ5VIK
VSUMA-
CSNLA  [30]
CSNZA  [30]
CSN3 A [30]
CSNA A (30]
CLOSE PWM
NS DARAS G csPLB (31
ISENL B y oKarL
DAR4B_, JQOK/4/L V2N B
DARS0
DAC20
0.022uM4IXTRIZ5VIK 200K14/1/X
VSUM- DARS4 \JQi4__ VIN B
NS DARSE GG csp2B (31
ISEN2_B QoKart
DAR62_, JQOK/4/L VIN B
DARG4
DAC28
0.022uM4/XTRIZ5VIK 200K14/1/X
VSUM- DAR65 \JQi4 V2N B
e csNLE  [31
csn2 B [31]
CLOSE PWM -




REV:0.4
VCORE

[ DA_DQ1
NTMFS4C10NT1G/PPAK/970pF/7.3m/[101F9-070410-00R]
DA_DCL

DC_DC1 NTMFS4C10NT1G/PPAK/970pF/7.3m/[101F9-070410-00R]
10078/X6S/16V/KI] -3K1005-74R_10CM2-3K1005-7BR]
10u/8/X6S/16V/K/[10CM2-3K1005-74R_10C}2-3K1005-1BR] f: =
= DA DC7 DC_DC7
68p/4INPO/50V/J/ X DC_DR7 DC_DC3 68p/4INPO/50V/J/Xg
2.20 0.220/6/X7RI16VIK
VvCcC VIN BOOT3 A
28] UGATELA UGATEL ADA DRY, 2206, UG 1A L=0. 5 Dung;l Puts
L=0. 5u
DA_DR2 DCR=1.05 mohm  p, oy DC_DR8 DC_DR9 DOR-=1. 05 nohm
8.2K/4 | sat =40A 0.45uH/48A/IMD109/BP/D 16/x 16 DC_DUL DC_DR2 = DC_DL1
| dc=30A 8.2K/4 I sat =40A 0.45uH/48A/IMD109/BP/D
o) WA VI — 1 1 dc=30A
PHASEL A a0 VCORE [29) 3 \P/\(I:Vé\/\ UGATE
[29] PHASEL A 9 —0
_I,\I,,LLI LVCE3 A S4ivcc  phase (B BHS A 0 R0 +—OVCORE
oo 5 adddd
DA_DR4 ) LGATE DC_DR4
DA_DR3 2.256 DA_DRS DA_DRS DC_DCam GND 2.256
MASKIO/6/SHT/MIX | | MASKIO/ISHTINK MASKIO/4ISHTIMIX 1U/BIXTRITBVIK [SL6625ACRZIDFNS DC_DR3 DC_DRS DC_DR6
129] LGATELA LGATEL A g1 1AG DA_DC2 I MASK/O/6/SHTIMIX | | MASKIO/ISHTINK MASKIO/4ISHTIMIX
- INAIXTRISOVIK | BOTTOM PAD LG3 A g3 1AG DC_DC2 ]
o4 o DA_DQ E, __ 1 CONNECT TO G\D 06,003 INAIXTRISOVIK |
= Through 2 VI As 1T 71
1 L pofcspa «—
= = pofesna —m L L roj|cspa_a G—
= - 129] [csN3 A
1H1LJ<‘,MﬁE§f%#’6‘< .
NTMFS4COBN/N/PPAK/1400pF/4m/[10iF9-040406-10R] THLLFE F& B FL [
NTMFS4C pFI4mI[ ) DC_DQ2  NTMFS4C pF/AmI[ )
NTMFS4C pF/4mI[ ]
VIN
DB_DQL VIN
NTMFS4C10NT1G/PPAK/970pF/7.3m/[101F9-070410-00R]
DB_DCL |
1ows/xesu5v/K/[1ocmz-smoos-un_mcl 3K1005-78R]
_DC8 DD_DQ1
68p/4INPO/S0V/JIXG DD_DC1 ITMFS4C1ONT F/7.3m: ]
10CM2-3K1005-74R_10CM2-3K1005-7BR]
UGATE? ADB DRY, .22/ UGL ZAG DD_DC8
[29] UGATEZ_ A L=0. 5u DD_ D_DC3 68p/4INPO/SOV/I/Xe
2,206 0.22u/6/X7RI16VIK
DB_DR2 DCR=1. 05 nohm DB_DLL vee VN BOOT4 A N
8.2K/4 I sat =40A 0.45uH/48A/IMD109/BP/D uGa A . usgialg
1 dc=30A DD_DRI %516
PHASE2 A DD_DR8 DD_DRY L=0- Bu “
[20] PHASE2_A JJ\:LLI VCORE Te brs DD DUL DD_DR2 DCR=1. 05 mohm DD_DLL
so0T 8.2K/4 | sat =40A 0.45UH/48ANIMD109/BP/D
DB_DR4 [29] PWM4_A L L HPwm ueate L 1 dc=30A
76 vce
DB_DR3 2206 DB_DRS DB_DR6 veca A 6 8 PHA A .
MASK/O/6/SHT/MIX R J |_MASK/0/4/SHT/NX MASK/O/4/SHTIMIX 4 EYV%C PHASE JJJJJ R30 OVCORE
1281 LeATEZA LGATE2 A LGl 2AG DEDC2 1 LGATE
INAIXTRISOVIK | ) DD_DR4
DH_DQ2 oeoQ3) | _ _ _ | ! DD_DC4; GND 2.26
10/BIXTRITBVIK [SL6625ACRZIDFNS D_D D_DRS L DD_DR6
MASKIO/6/SHTIMIX | _ _ _ _§ MASKI0MISHTINGX MASKI0/4/SHTIMIX
1 1 29| csp2.a éé BOTTOM PAD LG4 A LG4 1AG lfl)riggfz/st 'IK\
- = ojfcsnza CONNECT TO GND 00_0Q3 " "
Through 2 VI As Tr1IT T 71°
NTMFSACOSNINIPPAK/lAUUpF/Am/[lOIFQ—QNlQ@ﬁJWEYTé’,ﬂé‘; -
NTMFS4COBN/N/PPAK/1400pF/4m/[101F9-040406-10R] el cspaa
= = [29] [csna_a éé
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, AHLL RS H;’]—?f?/\ié\.
DD_DQ?  NTMFSACOBN/NIPPAK/14000F/4m[101F9-040406-10R]
NTHFS4C PF/AMI[101F; ]
VIN
|
* VCORE
VOORE CAP  550uPcs ‘
DCes1 DCes2 pces3 |
22u*29PCS E E E DCCs4 o _________________|
1U/BIXTRIABVIK 1WBIXTRIAGVIK | 1u/6/XTRI6VIK
wBC1 3 wec2 o wBCa WBC4 WBCS5 1u/6/XTRI6VIK |
3ViM 3vim VM VM VM |
VCORE
| * H
" VI N CAP 270ur3pcs
T T T VIN
1 1 1 1 VCORE !
LN b LN b T |
T~ DAEC1 7T~ DAEC2 “T~ DAEC3 “T~ DAEC4 + ec ec et oeciz ‘
l l l T O.1UMIXTRIL6VIK T O.1U/AIXTRII6VIK T 0.1u/4/XTRIL6VIK S 0.1u/4/XTRI16VIK |
wec7 = WBC8 WBC9 WBC10 viz
3VIM VM VM VM | VIN
560u/FPID/6.3V/69/ATM !
560u/FP/D/6.3V/69/A/Tm | J \: 1 J \i
560u/FPID/6.3V/69/AITm VCORE DAC36 E + +
560u/FP/DI6.3V/BIIAITM ! T 1ul6/XTRIL6VIK “T° DAEC14 7T DAEC15 ‘T DAEC16
|
T T T T 1
T T T 1 ! 70u/FP/D/16V/BCIA/L0m
| 270u/FP/D/16V/BC/A/L0m
WBCL | 270u/FPID/16V/BCIAILOM
22u/8IXSRI6.3VIM it l i l |
i i l ] T |
= |
VCORE |
VCORE |
T T T T 1 |
T T T T 1 |
|
it i i l ]
i i | i ] I !
= |




VCCGT

[29] UGATELB

UGATEL B DM DR;

I DM_DC1

10ulab(ssllvaKI[10(:M2~3K1005~74R_1OCM2£K10057BR
M_DC

68p/4/INPO/SOV/JIX

VIN

DM_DQ1
NTHMFS4CLONT

OF/7 3m/[101F9-070410-00R]

L=0.5u
DCR=1. 05 nmohm
A

560U/FP/D/6.3V/69/ATTM
'560u/FP/D/6.3V/69/AITm

DM_DR2 M_DLL
8.2Kia 1 dc=30A 0.45uH/48A/IMD109/BP/D
[29] PHASE1B ) & I T I T T veeaT
DM_DR4
DM_DR3 2206 M_DR6
MASKIO/6/SHT/MIX D : MASKIO/4/SHT/MIX
LGATEL B G118 g BM_DC2
[29] LGATELB D) | WAXTRIBOMK |
DM_DQ2 . __
L Lli [29] CsP1B (K—
- = [29] CSN1B
NTMFS4C pF/4m] ]
veeeT
T T
WBC23 = WBC24 3
22u/8/X5R/6.3VIM 22u/8IX5R/6.3VIM | |
*
VCCGT CAP Seowsrcs ;
22u*15PCS vchm
T T T T
veeeT i l | i
T T
1 1 veeeT
0 0
T DAEC9 “T> DAEC10 i . 1 .
! .
l . l

g

DN_DQL

5{74R_10CM2-3K1005-7BR]

NTMFSA4CL0NT1G/PPAKIS70pF/7.3m/[101F9-070410-00R]

DN_DR7 DN_DC3
2.2/6 0.22ul6/XTRI16VIK
veC VIN BOOT2 B ™
UGz B
DN_DRI
DN_DR8 DN_DR9 L=0- Su
16/X 16 DN_DUL DCR=1. 05 mohm DN_DL1
s00T | sat =40A 0.45UH/48A/IMD109/BP/D
[29] PWM2_8B ) Pz B 3 pwm UGATE [ 1 dc=30A
vce
LVCC2 B j Lvee PHASE [-& PH2 B VeeeT
oo s [T
LGATE
) DN_DR4
DN_DC4 GND 2206
u/6/XTRIL6VIK [S6625ACRZIDFNE DN_DR: DN_DR5 DN_DR6
= MASKIO/6ISHT/MIX L | MASKIOM/SHTIMJ MASKIO/4ISHTIMIX
BOTTOM PAD tg2 18 I~ I Bnpez I
CONNECT TO GND | ATRISONK
Through 2 VI As - I

DN_DQ2

[29] csp2B  <G—
[29] CSN2_B §§

NTMFS4C pF/4m];




2 SLEVEL

DCCii]
01W/4/X7RIZ5VIKIX I

DCR1
13.7K/4/1
DCQL
VCCSA EN 1

100/4/1

1 DGR2 NTMFS4C10NT1G/PPAK/970pF/7.3m/[10IF9-070410-

DCCL
10/4IX5RI63VIK I LMSSEDRISOBAIXTRISOV _

- CR4 VCCSA
| I i | 1.05Vv
[26] VCCSA_ OV . ! DCRS, . 499/4/1; 3
- |
l occa . _ _ _ _ _ _ _| E
O.0LUMIXTRIZSVIKIX DCECL
560u/FP/D/6{3V/69/AITM

VCCSA EN 1

so23 peQ2
< 2N7002/SOT23/25pF/5
pecs
I 0.1W/A/XTRILEVIKIX

i
' sor23

DCQ3
MMBT2222A/SOT23/600mA/40

DCQ4
MMBT2222A/SOT23/600mA/40

sar23

F- S4%P-BOM

DFR1
8.2KI4IX

DFR4

VCC1_05_PCH

5vsB

VCC1_05_PCH
VCCST_VCCPLL
DFR2
8.2K/4

DFC1
I 0.1W/4/XTRIL6VIK

DFC2
T 22usixsrieavm
sarz3 =

= DFQ2
MMBT2222A/SOT23/600mA/40

VeesT veePLL

! DFQ3
JMvBT22220/50T23/600mA40
HDERS so123

[1216,34.54] N_-S4_S5

DDQL
NTMFS4C10NT1G/PPAK/970pF/7.3m/[10IF9-070410-00R]

DDR1
16.2K/4/1
LM358DR/SO8

VCCIO_EN_1

DDCL
1U/4/XSRIB.3VIK I

DDR4 | vccio
: 10K/4/1 | l O " 9 5\/
DDRS, , 499/4/1
[26] VCCIO_OV . ) i
777777 B.2Ka
DDC4 DDEC1
I .0LUAIXTRIZSVIKIX
- S60UFPIDIE.3VIGYATTm

__VCCIO EN 1DDR8  ou/SHTMX &\ /00 £y
1 T8686

|

|

(16] |

|

Connect to |

GIGABYTE _

VCCSA_VCCIO_no 44E
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REV:0.3
| DDR4 |

5VDUAL MA VIN 560u*2PCS
MA_DR8 1
5VDUAL 2.2/6 1
MA_DC9 MA_DC6 b
0.1u/6/X7RI25VIK 0.1U/4/X7R/16V/1 M MAEC1
MAR2 ¢ I Close Choke 48934 1LM6/>(7R116V/K 60u/FP/D/6.3V/69/AITM
8.2K/4 MA DC10 & MA DR37 = Close MOS
1U/6IXTRILEVIK 100K/4/1 3 MA_DC25 = = =
MA EN 68p/4/NPO/S0VIJIX DQ1L
VPP_25V 5VDUAL VDDQ_GD | TMFs4cosN/N/PPAK/1400pF/4m/[10|Fg -040406-10R]
MA UGATE MA DRy 22/6MA UG | G
B | I MA_LL SUPPORT DDR4 1.2V
1uH/35A/IMD109/BP/D VDDQ .
MA_DR40 MA_DRA41 4 4 Q
8.2K/4/X 8.2K/4 MA_DR2 50 25A MAX
S O poor 8.2K/4 LT 110*10
(3] vppasy_cp SHMADR3S IASK/O/4ISHT/M/10/X DDR_EN en S S ueate |2 MA UGATE | i _
MA_PHASE MA _PHASE | L=1u
g PHASE - MA_DQ2 MA_DRS I o Ao g T T T T T T
[16,34] MA_EN o - | 2,976 | ‘ DCR=2.5 m)hm VDDO
4 .,
MA_DR39  0/4/X [ 4lig Q% Zicate |8 MA LGATE MA LGATEMA DRQ 22/6 MA LG | g | | MA DR13 | sat =35A |
= MA_DC15 | | 1K/4/1 | dc=28A !
0.1U/4/XTRIL6VIK J MAU2 ) MA_DC5 | ‘ |
1 RT8237/[10TA1.608237-01R] PI N7- - >20ni | odol 1n/4IXTRI50VIK | oo |
=S VDDQ_GD PI'NL- - >6ni | = |3 22p/4INPO/SOVIIIX : l
MA RF Pl N2- - >6ni | : I RS ‘ =
MA DR38.MA DC15 MA_DR15 MA_DRAS | a7ok/an Pl N5- - >6mmi | NTMFS4COBN/N/PRAK/1400pF/4m/[101#9-D40406-16R] n ! | |
— — 182K/4/1 MA_DR19 Pl NG- - >6ni | THLLH AR FE RS | _
470K/411/X -->bm | |
= [
VPP_25Vfg FI8120.8068A.RT8237_ B 4 E DR AD) 51 T
| vDDQ_SI0 VDO ! FS=200K S — Remote sense %%%%Emﬁ%ﬁﬁﬁﬁ%ﬁm@
| | QN- - >101 F9- 040406- 10R{ NTMFS4C06N N PPAK/ 1400pF/ 4nj (26 DDR_ADJ ROS MA_DR12
| ‘ OCP=40A VI SHAY- - >101 F9- 040012- 10R] SI RAL2DP/ PPAKSCB/ 2070pF/ 4. 3nj - 1.4K/14/1
|
| DDR_VS :
| MASK/O/4/SHTIMIX ‘
|
|
|

5VDUAL

47/4030/15A/S

DDR VIN CAP

MAUL_[=RT904505F [ {A( - 7] MASK)

CHOKEZLCAPR g ] 88

[ DDRVTT |

|
|
|
|
MACE0 |
22U/BIXSRIGIVIMIX
|
|
|

|
|
|
|
|
| voog
|
|
I NCT31035/SOP8/2A/[10GL2-203103-01R]
I 5VDUAL
|
| MAC2 MAUL
| 1u/4/X5R/6.3VIK; MARS B
: I i o B VREF2 [-B
= |z DDRVIT Ef
! * 2 eND NABLE - l
|
| 26] MA VT REF Y)—MA VLT REF 3-{ vrer| venTL |8
|
| 5 DDRVIT BC
| VOUT 2 BOOT_SEL R BouT I
| MAR4 o =
| MAC1 1K/
) ‘ 0.01U/4/XTRI25VIK 10w
For power sequence require | I ] 1.1A MAX -
| == =3
| = = =
‘ DDRVTT
|
VPP_25VfgE F§8120 BF _E 14 |
|
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S
| [ ooRTT cTL DDR VTT CTL MAR110 ASK/O/4/SHT/M/LO/X __ DDRVTT EN
R CAP 560u*4PCS 22u*2PCS vDDQ VDD?Q | DDR\/TT %P S s,u: a gHN N -SLP 53 MARII1 e IASKIO/4/SHTIMII0/X DDRVIT BOOT
VDDQ DDQ VDDQ VDDQ ! A
WBC49 ! ™
Footprint *OREE x4 ZZU/B/XSR/S-?’V/MI ! DDRVTT DDRVTT G G
|
[1ECEDBMM-RH-2 s il L . SRR X0 _
| itle
MAEC3 MAEC4 MAC4
560u/FP/DI6.3V/69/AITM| 560U/FP/DI6.3V/69/ATTM | 22UBIXER/E.3VIM RT8237_DDR4 POWER
L | L ize Document Number eV
< L = = | = = Custpm B365M HD3 10
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REV:0.1
VPP 25V

S5VDUAL

L=1u
5VDUAL DCR=3. 2 nohm
| sat =18A
| dc=15A
MA_DR24
100K/4/1/X MA_L3
MAU3 1.0uH/15A/S/6.7m
(3] VPP25V_GD VPP _PG bGOOD VPPQZSV 2.5V
Ix L VPP_PHASE SUPPORT DDR4
2
O/6ISHT/30/M/X VN VPP | oun Lx l
10 puin i l-2 MA_DR27 = MA_DC22
MA_DC20 4.02KI4/1 | 22p/4INPO/50VII
6 VPP25_ADJ
FB
10T /6/X5R/6.3VIM .
MA_DC21 & MA_DR31
1u/6/X7RIL6VIK e 2 1.27K/411
__VPP25 EN s |
| VPP25_EN N GND 411 1
S5VDUAL RT8068AZQW/WDFN-10L -
MA_DR30
8.2K/4
VPP25_EN
[26] VPP25_ADJ &—YPP25 ADJ
* Jii MA_DR32 VPP_25V VPP 25V VPP 25V VPP_25V

MA_Z
AZ2225-01L/SOD323

CHOKBELCAPRK] 5t m] 888

PWR SEQ

[12,16,32,54] N_-S4_S5

[16,33] MA EN )

MAR106 8.2K/4

MAR14

5VSB
o)

8.2K/4

MAR109
8.2K/4

MAC10
I 1u/4/X5R/6.3VIK

MASKIO/4ISHT/MIX
MAQ9 MAR114 VPP25 EN
2N7002/SOT23/25pF/5 [16] VPP25_EN_IO Dy e
SOor23

£

0.1u/4/X7R/16VIK

o

.1u/4/XTR/16VIK

VPP25 _EN :T[ MAC49 :i[ MAC50 :j[ IAC51 :I[ MAC52

MAQ7
2N7002/SOT23/25pF/5/X

Sor23

0.1u/4/X7R/16VIK

VPP CAP 22u1pcs

* REE X

VPP_25V
MA_DC23 MA_DC24
22u/8/X5R/6.3VIM 22u/8/X5R/6.3VIM

“GIGABYTE

RT8068A_VPP25 POWER
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8 7 6 5 4 3 2 1
5VDUAL
o
REV:0.5 '
NPR22 A 4 £~ B
oeix CHOKEZ CAPR}5F uJ &
NPD1 NPD2
B140/SMA/1A B140/SMA/1A
| NPL1
47/4030/15A/S
P1VQ VIN D . P1VO_VIN S %
5VDUAL NPR1 ¢ BEAD | JE RN ER
2.2/6 Close Choke _Ll
. DRV _PCH NPC2 NPC1 +
0.1u/6/X7R/25VIK 0.1u/4/X7R/16VIK NPC3 NPEC1
I_ 4 I NPC11 1u/6/XTRIL6VIK 1L00U/OS/D/16V/69/A/35m L=1u
NPC4 - NPR19 = 68p/4/INPO/50V/J/X Close MOS
1U/6/XTRIL6VIK 100K/4/1 ¢ = = DCR=3. 2 mohm
+ NPQ1L | sat =18A
PCH_1V0_GD| =
Q UGATE PCH NPR2 , 2,2/6 UG PC! NTMFS4C10NT1G/PPAK/970pF/7.3m/[10IF9-070410-00R] I dc=15A
| ’ NPL2
1uH/18A/IMDO809/BP/D VCCL 05_PCH
19 NPR4
a o 10 8.2K/4
P1VO PCH EN 3 o © BoorIJ UGATE PCH N
EN g = UGATE 7 PHASE_PCH PHASE_PCH [ |
a PHASE NPR6 ! I
2 LGATE _PCH LGATE _PCH | NPz 2206 : | NPR8 of
4 o 6 I 4
FB Oa OLGATE | | 2Kl NPEC2
d NPUL NPC7 I | 560u/FP/D/6.3V/69/A/7Tm
RT8237/[10TAL-608237-01R] 1n/4/XTRIS0VIK I |
1| NPCB | =
= PCH_1V0_GD| I 3§ 22p/4INPO/SOV/I/X
| PCH RF NTMFSAC10NT1G/PPAK/970pF/7A3m/[10IF9-07041 -00R] | . RS Remote sense FHFREREREEIRBLAL[E]
NPR12 NPR21 470K/411 = I
280K/4/19 § NPR20 | |
4T0K/411/X | ‘
[
P1VO_PCH_ADJ
FS=290K
=30A ¢« |
77777777777777777777777777777777777777777777777777777777777 [26] P1VO_PCH_ADJ ROS NPRI3
! 4.12K/4/1
! 0.704*(1+RS/RO) = Vout
| Fre-- - - - - - ------~ =
| ! VCC1_05_PCH
| |
| |
P1V0 PCH EN NPR14 OMIX e o BN [16] 5VsB P1V0 PCH EN | : I
I NPC10
| I l 22/8/X5R/6.3V/M
| |
NPRL | I =
8.2K/4/X | .
sorzs | | 8 BUE CHOKEHiARAYHE /7
e
(j NPQ4 |
P1V0_PCH EN NPR5S IASK/O/4/SHT/20 = 2N7002/SOT23/25pF/5/X |
3VDUAL | |: NPQ3 | ™
NPR16  30K/4/1 . MMBT2222A/SOT23/600mA/40/X ‘
SoT23 |
_!_ : [Title
NPR1 NPC9
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