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Ver:
1.1

Intel -Skylake plamform

Z170
CPU:

Skylake-S
Onboard Chip:

HD Audio Codec:ALC892
LAN:RTL 8111H
SIO:Nuvoton 6793D

System Chipset:

Z170 TOMAHAWK
B150 TOMAHAWK
Z170A G43

Flash ROM: SPI 64MB /128MB(For

H170/B150)
Main
Memory:

DDRIV (800/1066/1333/1600/2133MHz) * 4 (Dual

Channel)
ACPI:

NIKO/UPI

Expansion
Slots:

PCIl Express (X16) Slot *1
PCI Express (X4) Slot * 1
PCIl Express (X1) Slot *3
PCI Slot * 3

M2 *1

PWM:
IMVP8 -ISL95858

Other:

SATA3.0 x6 (PCH)
REAR USB2.0 *2
FRONT USB2.0 *4
FRONTUSB3.0 *4
REAR USB3.0 *2
REAR USB3.1 *2
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MS-7978 Block Diagram
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SOCKET PN N12-151A010-L06

CPUIA
8) M_MAA_A[16..0]) e
@ M_MaA Alte.0) SKYLAKE-S

ﬁ': : A‘{‘ﬁg DDRO_MA[0)/DDRO_CAB[9)/DDR0_MA0] DDRO_DQ[0]

AA A7 aab-| DDRO_MA[LJ/DDRO_CAB[B/DDRO_MA[1] DDRO_DQ[L

AA AT ail-| DDRO_MA[2J/DDRO_CAB[S/DDRO_MA2] DDRO0_DQ[2

AAAs—ari2 DDRO MA(3 DDRO_DQ[3

AA As——alle DDRO_MAL] DDRO_DQ[4

AA A6 20| DDRO_MA[S/DDRO_CAA[OJDDRO_MA[S] DDRO_DQ[5,

AA A7 ay2-| DDRO_MA[/DDRO_CAA[2J/DDRO_MAIG] DDRO_DQ[6

AA AT au2l-| DDRO_MA[7JDDRO_CAA[4JDDRO_MA(7] DDRO_DQ[7,

AA A9 ar20-| DDRO_MA[8/DDRO_CAA[3/DDRO_MAYS] DDRO_DQ[8

e T2 DDRO_MA[9]/DDRO_CAA[LDDRO_MA[S] DDRO_DQ[9

AA ALl a5 | DDRO_MA[LO/DDRO_CAB[7yDDRO_MA[10] DDRO_DQ[10]

AA AT o DDRO_MA[L1J/DDRO_CAA[7}/DDRO_MA[11] DDRO_DQ[L1]

AA AT3 —aw22-| DDRO_MA[12//DDRO_CAA[6/DDRO_MA12] DDRO_DQ[12]

AAATZ 2| DDRO_MA[L3/DDRO_CAB[OJ/DDRO_MA(13] DDRO_DQ[13]

e V140 DDRO_MA[14]/DDRO_CAB[2J/DDRO_WE# DDRO_DQ[14]

AA ALS  Zuaid| DDRO_MA[15]/DDRO_CAB[LJDDRO_CAS# DDRO_DQ[15]

DDRO_MA[L6J/DDRO_CAB[3J/DDRO_RAS#  DDRO_DQ[32J/DDRO_DQIL

DDRO_DQ[33)/DDR0_DQ[17]

M OBG A 1 DDRO_DQ[34)/DDRO_DQI18]

(8) M_BG_A_1 g;mﬁﬁc DDRO_BG[1}/DDR0_CAA[9)/DDRO_MA[14]  DDRO_DQ[35/DDR0_DQ[19]
(8) M_ACT_A N DDRO_ACT#/DDRO_CAA[B]/DDRO_MA[15]  DDR0_DQ[36)/DDRO_DQ[20]
DRO_DQ[37}/DDR0_DQ[21

M CKE A0 DDRO_DQ[38)/DDR0_DQ[22]

(8) M_CKE_ A0 >———Cie—ag—AY24 DDRO_CKE[0] DDRO_DQ[39)/DDRO_DQ[23)
(8) M_CKE AL oo———siee—ar——aW24 ppRO_CKE[1] DDRO_DQ[40}/DDR0_DQ[24]
(8) M_CKE_A2 30— —EREAs 224 DDRO_CKE[2] DDRO_DQ[41/DDRO_DQ[25]
(8) M_CKE_A3 pp—=t= 8 AV25 | hnpo CKE[3] DDRO_DQ[42)/DDRO_DQ[26]
DDRO_DQ[43)/DDRO_DQI27]

M CS# A0 DDRO_DQ44J/DDRO_DQ[28]

(8) M_CS# A0 S>——msai—aa—AWI2d ppRo_Cs#(0] DDRO_DQ[45]/DDR0_DQ[29)
(8) M_CS#_AL —— e ——adtld ppRo_Cs#(1] DDRO_DQ[46)/DDR0_DQ[30]
(8) M_CS#_A2 WAVEC DDRO_CS#[2] DDRO_DQ[47]/DDRO_DQ[31]
(8) M_Cs# A3 Sp——=2E A8 AVIOY ppRro_CS#(3] DDRI_DQ[0}/DDR0O_DQ[32
DDR1_DQ[1}/DDR0_DQ[33

M ODT AO DDR1_DQ[2J/DDRO_DQ[34

(8) M_ODT A0 S>——-Sr—e—AWLL ppRo_oDT(0] DDR1_DQ[3]/DDR0_DQ[35
(8) M_ODT_AL  oo——-Spr 2544 DDRO_ODT[1] DDR1_DQ[4]/DDRO_DQ[36]
(8) M_ODT_A2  go——msee—ae—AUL2{ ppRo_ODT[2] DDR1_DQ[5)/DDRO_DQ[37]
(8) M_ODT A3 S>—MOPL A3 AY10 | hpro 0DT(3] DDR1_DQ[6)/DDRO_DQ[38]
DDR1_DQ[7)/DDRO_DQ[39)]

MOBA A O DDR1_DQ[8]/DDRO_DQ[40

(8) M_BA_A O VoA AT DDRO_BA[0}/DDRO_CAB[4]/DDR0_BA[0] DDR1_DQ[9)/DDR0_DQ[41
(8) M_BAAL s DDRO_BA[L}/DDR0_CAB[6]/DDRO_BA[1] ~ DDRL_DQ[10J/DDRO_DQ[42]
(8) M_BG_A O DDRO_BG[0J/DDRO_CAA[5]/DDRO_BA[2] ~ DDR1_DQ[11J/DDRO_DQ[43]
DR1_DQ[12]/DDRO_DQ[44

DDR1_DQ[13J/DDRO_DQ[45)

b DDR1_DQ[14J/DDRO_DQ46]

(8) M_CK_A | g : D g AW18 | bpRo_CKP[0] DDR1_DQ[15)/DDRO_DQ[47]
(8) M_CK_A_| i ATBP /fwlg DDRO_CKN[0] DDR1_DQ[32)/DDR0_DQ[48]
(8) M_CK_A_| B 17 DDRO_CKP[1] DDR1_DQ[33J/DDRO_DQ[49)
(8) M_CK_AI KA DP? At DDRO_CKN[1] DDR1_DQ[34)/DDRO_DQ[50]
(8) M_CK_A_| KA D AW18 | hpRo_CKP[2] DDR1_DQ[35)/DDRO_DQ[51]
(8) M_CK_A_| SRADPs a8 DDRO_CKN[Z] DDR1_DQ[36)/DDR0_DQ[52]
(8) M_CK_A_| SR ABNT—Ar8 DDRO_CKP[3] DDR1_DQ[37)/DDR0_DQ[53]
(8) M_CK_A_| AU16 ] ppR_CKN(3] DDR1_DQ[38]/DDR0_DQ[54]
DDR1_DQ[39)/DDRO_DQ(55)

DDR1_DQ40J/DDRO_DQI56]

DDR1_DQ41J/DDRO_DQI57]

(8) M_PARITY_A g ale s DDRO_PAR DDR1_DQ[42)/DDRO_DQ(58)
(8) M_ALERT_A_N DDRO_ALERT# DDR1_DQ43J/DDRO_DQ[59)
DDR1_DQ[44)/DDRO_DQI60]

DDR1_DQ[45)/DDRO_DQI61]

DDR1_DQ[46)/DDRO_DQ[62)

8 M_EcC_A[7.01&K> DDR1_DQ[47]/DDRO_DQ[63
DDRO_DQSN[0]
Egg : IZL'IJ'BS DDRO_ECC[0] DDRO_DQSN[1]
ooy -AT33 bpRro_ECC(1] DDRO_DQSN[4//DDRO_DQSN[2]
oo A3 DDRO_ECC[2] DDRO_DQSN[5]/DDRO_DQSN(3]
oY AVSL bpRo_ECC3] DDR1_DQSN[0J/DDRO_DQSN[4]
Eoc A Aa| porRo_ECClA] DDR1_DQSN[1J/DDRO_DQSN[5]
Soomy Y33 bpRO_ECC[5] DDR1_DQSN[4J/DDRO_DQSN[6]
oo A1 DDRo_ECC[6] DDR1_DQSN[5)/DDRO_DQSN(7]
DDRO_ECC[7] DDRO_DQSN(8]
DDRO_DQSP[0]
DDRO_DQSP[1]
CPU_CA_VREF_A DDRO_DQSP[4)/DDR0_DQSP[2]
ey - DDRO_DQSP[5)/DDR0_DQSP[3]
DDR1_DQSP[0}/DDRO_DQSP[4]
DDR1_DQSP[1}/DDR0_DQSP[5]
DDR_VREF_CA DDR1_DQSP[4}/DDR0_DQSP[6]
TP30-CPUVREE DQ A DDRO_VREF_DQ DORI_DQSPISJDRO_DOSP 7)
CHANNEL DDRO_DQSP(8]
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M_DQS_A_DNO
M_DQS_A_DN1
M_DQS_A_DN2
M_DQS_A_DN3
M_DQS_A_DN4
M_DQS_A_DN5
M_DQS_A_DN6
M_DQS_A_DN7
M_DQS_A_DN8

M_DQS_A_DPO
M_DQS_A_DP1
M_DQS_A_DP2
M_DQS_A_DP3
M_DQS_A_DP4
M_DQS_A_DP5
M_DQS_A_DP6
M_DQS_A_DP7
M_DQS_A_DP8

TTTIIBIBI

TTTIIBIBII

(9) M_MAA_B[16..0]> ey

< M_DATA_A[63..0] (8)

©)
©)
©)

©)
©)

©)
©)
©)
©)

M_PARITY B
(9) M_PARITY B
(9) M_ALERT_B_N M_ALERT B N

9) M_Ecc_B[7.0]K>

AA BL __ Alp
AA B2 AM22
AA B3 AMD:
AA B4 apo:

IAA_B5 AL2:
IAA B6 AW26
AA_B7 AY26
AA_B8 AU26
AA_B9 AW27

IAA P18
IAA AU
AA AV27
AA AR15
AA AL1Z
IAA P16,
AA AN18,

M BG B 1
M_BG_B_1
MACT BN ; M_ACT B N

M_CKE _BO AY29

M_CKE_BO WeREBE
M_CKE B1 M_CKE_B2
MCKEB2 o0\ Gk B3 atra]
M_CKE_B3 —hl Do AUZ9 |
M_CS#_B1 Vce
B2
MCSHB2 o CSI BT pwte
M_CS# B3 Lot B9 AMISd
oo 0 00T 80
M_ODT_B1 M_AU-EL
ODT B2
M_ODT_B2 OBt o
M_ODT B3 go— 00153 AL1S |

M_BA B0 M BA B O
M BAB 1

M_BA B 1 BB

M_BG_B_0

c DPO_ AM20
c DNO_AM21.
C DP1_ Ap2:
P21
Cl DP2__AN2Q
Cl DN2_AN21.
(¢ DP3_AP19
Cl DN3__Ap20

ECC B0 aRos

ECC BL __ ARos
ECC B2 AM26
ECC B3 aM25

ECC B5 __apos
ECC B6 __Al25

ECC B/ ___Al%6

CPU_DQ_VREF_B
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cPU1B
SKYLAKE-S
DDR1_MA[O}/DDR1_CAB[9}/DDR1_MA[0] DDRO_DQ[16] Anad L0 7 < M_DATA_B[63.0] (9)
DDR1_MA[L}/DDR1_CAB[8)/DDR1_MA[1] DDRO_DQ17 AD3S 75—\
DDR1_MA[2)/DDR1_CAB[5)/DDR1_MA[2] DDRO_DQ[18 AGs FRERN
DDR1_MA[3] DDRO_DQ[19 Atz o
DDR1_MA[4] DDRO_DQ[20] AL3S A5\
DDR1_MA[5)/DDR1_CAA[OJDDR1_MA5] DDRO_DQ[21 AL A Be N
DDR1_MA[6)/DDR1_CAA[2J/DDR1_MA6] DDRO_DQ Acsd ENCTAN
DDR1_MA[7)/DDR1_CAA[4J/DDR1_MA[7] DDRO_DQ Atizd Ao
DDR1_MA[8)/DDR1_CAA[3J/DDR1_MA[8] DDRO_DQ[24 Ak e
DDR1_MA[9)/DDR1_CAA[1/DDR1_MA[9] DDR0_DQ) ALSS 7
DDR1_MA[10/DDRI_CAB[7J/DDRI_MA[10] DDRO_DQI26] Ak 7
DDR1_MA[L1/DDR1_CAA(7//DDR1_MA[11] DDRO_DQ[27] ALz -
DDR1_MA[12)/DDR1_CAA[6/DDR1_MA[12] DDRO_DQI28] Ak -
DDR1_MA[13)/DDR1_CAB[0J/DDR1_MA[13] DDRO_DQ[29] AL >
DDR1_MA[L4)/DDR1_CAB[2J/DDRI_WE# ~ DDRO_DQ[30] Akl >
DDR1_MA[15]/DDR1_CAB[LJ/DDR1_CAS# ~ DDRO_DQ[31 ALSL 7
DDR1_MA[16]/DDR1_CAB[3/DDR1_RAS# ~ DDRO_DQ48] R3S o
DDRO_DQ[49 ANz U
DDRO_DQ[50 ANz2 T
DDR1_BG[1J/DDR1_CAA[9J/DDR1_MA[14] ~ DDRO_DQI51] AR32 S~
DDR1_ACT#DDRL_CAA[B/DDR1_MA[15]  DDR0_DQ[52 e ot
DORO DOlB4 ANZL Abz
DDR1_CKE[0] DDRO_DQ)| 2{23 o
DDR1_CKE[1] DDRO_DQ[56] AL2 e
DDR1_CKE[2] DDRO_DQ[57] A2 5
DDR1_CKE(3] DDRO_DQ AB29 IR
DDRO_DQ[59 AR At
DDRO_DQ[60 A e
DDR1_CS#[0] DDRO_DQ[61] AL2S >
DDR1_CS#[1] DDRO_DQ[62 7
DDR1_CS#[2] DDRO_DQ)| AP28 =
DDR1_CS#[3] DDR1_DQ[16] ﬁgg 7
DDR1_DQ[17 ARLZ >
DDR1_DQ[18 AL >
DDR1_ODT[0] DDR1_DQ[19 ALLS 7
DDR1_0DT[1] DDR1_DQ[20 ARLS o
DDR1_0DT[2] DDR1_DQ[21 ARLE e
DDR1_0DT[3] DDR1DQ) A2 e
DDR1_DQ[23 ALL2 >
DDR1_DQ[24 AP10 7
DDR1_BA[O}/DDR1_CAB[4)/DDR1_BA[0] ~ DDRL_DQ25] ARL o
DDR1_BA[L}/DDR1_CAB[6/DDR1_BA[1]  DDRL_DQ[26] ART -
DDR1_BG[OJ/DDRI_CAA[SJ/DDRI_BA[2]  DDR1_DQ[27 BT .
DDR1_DQ[28 ARS >
DDR1_DQ[29 APg 7
DDR1_DQ[30 ARG o
DDR1_CKP[0] DDR1_DQ[31 VD e
DDR1_CKN[0] AMAG e
DDR1_CKP[1] ALLC A
DDR1_CKN[1] Al T
DDR1_CKP[2] ALL s
DDR1_CKN[2] Al s
DDR1_CKP[3] AL o
DDR1_CKN[3] AME S~
AJ6 A_B56
A7 A B57
DDR1_PAR 2§$ 2 Egg
DDRI_ALERT# AFL e
'AH6 A B6L
AE7 A B62
AFG A _B63
DDRO_DQSN([2}/DDR1_DQSNI[0] ﬁi ‘; M_DQS_B_DNO (9
DDR1_ECC[0] DDRO_DQSN([3)/DDR1_DQSN[L M_DQS_B_DN1 (9
DDR1_ECC[1] DDRO_DQSNIG/DDR1_DQSNI2] [-ANEE M_DQS_B_DN2 (9
DDR1_ECC[2] DDRO_DQSNI7/DDR1_DQSN[3] [-AN22 M_DQS_B_DN3 (9
DDR1_ECC[3] DDR1_DQSN[2J/DDR1_DQSN[4] [-AML 2 M_DQS_B_DN4 (9
DDR1_ECC[4] DDRI_DQSN[3DDR1_DQSNIS] (424 2 M_DQS_B_DN5 (9
DDR1_ECC5] DDR1_DQSN[6] (-4ME 2 M_DQS_B_DN6 (9
DDR1_ECCI6] DDRI_DQSN[7] (488 N M_DQS_B_DN7 (9
DDR1_ECCI[7] DDR1_DQSN(8] M_DQS_B_DN8 (9
DDRO_DQSP[2J/DDR1_DQSP[0] ﬁf g M_DQS_B_DPO (9
DDRO_DQSP[3)/DDR1_DQSP[1 M_DQS_B DP1 (9
DDRO_DQSP[6)/DDR1_DQSP[2] [FAB33 M_DQS_B_DP2 (9
DDR0_DQSP[7)/DDR1_DQSP(3] [FAN28 M_DQS_B_DP3 (9
DDR1_DQSP[2}/DDR1_DQSP(4] ﬁg‘;z M_DQS_B_DP4 (9
DDR1_DQSP[3J/DDR1_DQSP(s] [-ARE M_DQS_B_DP5 (9
DDR1_DQSP[6 M_DQS_B_DP6 (9
DDR1_VREF_DQ DDR1_DQsP[7] [FAGL M_DQS_B_DP7 (9
CHANNEL B DDR1_DQsP(g] [FAN25 M_DQS_B_DP8 (9
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(17) CPU_L12_P
(17) CPU_K12_N

CPU_L12 P

%L

R942

X_OR/4 RSVD_CPU_L12

CPU1F

Bk

112

VSS-372
RSVD-2
RSVD-3
RSVD-4
RSVD-5
RSVD-6
RSVD-7

CPU_K12 N

R943

X_OR/4__RSVD_CPU K12

K12,

RSVD-8

TP37 O TP_CPU Ji11 J11

FEEEEEEL

RSVD-9

RSVD-10
RSVD-11
RSVD-12
RSVD-13
RSVD-14
RSVD-15
RSVD-16
RSVD-17
RSVD-18
RSVD-19

LGAL151

DMI Signals reference VCCI

VvccClo
Q

= C473
(CO.1u10X4

= C472 = C474 = C508
C0.1u10X4 | CO.1u10X4 | CO.1u10X4

cpulC
SKYLAKE-S
(20) EXP_A_RXP_0 »—————— BB | ppG Rxp[g] PEG_TXP[0] |FAS——————————> EXP_A_TXP_0 (20)
(20) EXP_ARRXN O Sy B7 { ppG RXN[0] PEG_TXN[0] [FA8————————————3% EXP_A_TXN_0 (20)
(200 EXPARXP L S CTf pecRypp] PEG_TXP[1] [-B4———————————3 EXP_A_TXP_1 (20)
(20) EXPARXN 1 S CB f peepyn] PEG_TXN[1] [-BS——————————55 EXP_A_TXN_1 (20)
(20) EXP_ARXP 2 S5 DB { pegRyp[p PEG_TXP[2] [[E3—————————— 5% EXP_A_TXP_2 (20)
(20) EXP_A_RXN_2 9% DS | pEGTRXN[2] PEG_TXN[2] [F-C4—————————5> EXP_A_TXN_2 (20)
(20) EXP_ARXP 3 S ES | ppG RXP[3] PEG_TXP[3] FR2—————————5% EXP_A_TXP_3 (20)
(20) EXP ARXN S S F4lprapyn] PEG_TXN[3] [-23————————5> EXP_A_TXN_3 (20)
(20) EXP_ARXP 4 S5 FB8 { peGRyplg PEG_TXP[4] [EL————————— 5% EXP_A_TXP_4 (20)
(20) EXP_ARXN 4 S F5 { peG R[] PEG_TXN[4] [FEZ—————————3> EXP_A_TXN_4 (20)
(20) EXP_A_RXP 5 9% GS | pEG RXP[5] PEG_TXP[5] |FE2Z———————————5 EXP_A_TXP_5 (20)
(20) EXP_ARXN 5 S G4 | pr g RyN[s5) PEG_TXN[5] |FE3————————————>> EXP_A_TXN_5 (20)
(20) EXPARXP 6 S H6 | orcpypig) PEG_TXP[6] [-E1—————————————3 EXP_A_TXP_6 (20)
(20) EXPARXN 6 S HA { pecRyNg) PEG_TXN[6] [-G2——————————5> EXP_A_TXN_6 (20)
(20) EXP_ARXP_7 S8 | pEGTRXP[7] PEG_TXP[7] [FHZ———————————— 5% EXP_A_TXP_7 (20)
(20) EXP_A_RXN_7 9y J4 | pe G RXN[7] PEG_TXN[7] [P —————————3> EXP_A_TXN_7 (20)
(20) EXP_ARXP 8 o> KB ] ppgRyp) PEG_TXP[8] |-l——————————5% EXP_A_TXP_8 (20)
(20) EXP ARXN S S K& | prapyne] PEG_TXN[8] [R2——————————5> EXP_A_TXN_8 (20)
(20) EXPARXP 9 S 18 | bEGRYpg] PEG_TXP[9] [K2—————————————3 EXP_A_TXP_9 (20)
(20) EXP_ARXN_9 S5 Ld f peamRyn[o] PEG_TXN[9] [H&——————————5 EXP_A_TXN_9 (20)
(20) EXP_A_RXP_10 55— M6 { pe g Ryp[10] PEG_TXP[10] [-l———————5% EXP_A_TXP_10 (20)
(20) EXP_A_RXN_10 $%—— M5 f pe g RyN[10] PEG_TXN[10] [F-2———————5% EXP_A_TXN_10 (20)
(20) EXP_ARXP 1L S N& fppcRypiin) PEG_TXP[11] |- M2 3% EXP_A_TXP_11 (20)
(20) EXP_ATRXN 11 S N& f opcpyn) PEG_TXN[11] M3 3% EXP_A_TXN_11 (20)
(20) EXP_ARXP_12 55— PB | peGRyp[12] PEG_TXP[12] FM————————— % EXP_A_TXP_12 (20)
(20) EXP_A_RXN_12 95— PS { peg RYN[12] PEG_TXN[12] [FN2————————— 5% EXP_A_TXN_12 (20)
(20) EXP_A_RXP_18 55— RS { pr g RYp[13] PEG_TXP[13] [FB2——————————% EXP_A_TXP_13 (20)
(20) EXP_ARXN 13§ R4 pecpyn13) PEG_TXN[13] [FB3——————————3% EXP_A_TXN_13 (20)
(20) EXP_ARXP_14 55— T8 1 peGRp[14] PEG_TXP[14] [FBZ———————— % EXP_A_TXP_14 (20)
(20) EXP_A_RXN_14 S5 T8 § ppG RXN[14] PEG_TXN[14] [FRA—————————— 3% EXP_A_TXN_14 (20)
(20) EXP_A_RXP_15 55— US { pe G RXP[15] PEG_TXP[15] [FT2—————————% EXP_A_TXP_15 (20)
(20) EXP_ARXN_15 S U4 | peG RXN[15] PEG_TXN[15] F-3—————————— 5> EXP_A_TXN_15 (20)
RXP! P
(12) DMI_RXPO B g :4 DMI_RXP[0] DMI_TXP[0] Agi 5 ; g DMI_TXPO (12)
(12) DMI_RXNO RS DMI_RXN[0] DMI_TXN[O) BMITTP DMI_TXNO (12)
(12) DMI_RXP1 DMLR AAL ] DvITRXP(1] DMI_TXP[1] |FAR3—2 DMI_TXPL (12)
DMI_R AAS _RXPLL] XL I Aps — DMITX
(12) DMI_RXN1 RXPZ—aAS DMI_RXN1] DMIZTXN[1] [FAD2—FF-20 DMI_TXN1 (12)
(12) DMI_RXP2 Do AR DMIRXPL2] DMI_TXP[2] [FAE2Z—FH= DMI_TXP2 (12)
(12) DMI_RXN2 BT DMI_RXN[2] DMI_TXN[2] BT DMI_TXN2 (12)
(12) DMI_RXP3 B ACA pMITRXP[3] DMI_TXP[3] [FAEZ—F =5 DMI_TXP3 (12)
(12) DMI_RXN3 = ACS | DMI_RXN[3] DMI_TXN([3] [FAE2 DMI_TXN3 (12)
R4 24.9R1%4 __PEG_COMP
veeioo VW T<=0.4" WI2/515 | PEG_RCOMP
Note:R4 inside CPU cavity
LGA1151
ZIF-SOCKETI151-HF
L<=0.4 inch
CcPU1D
SKYLAKE-S HOMI DDPB TX2 P
*E10 1 Epp TXP[0] DDIL_TXP[0] Sﬁ BV BB TX HDMI_DDPB_TX2_P (38)
%101 EppTTXN[0] oI TXN[o] B2l — PSR HDMI_DDPB_TX2_N (38)
D2 Epp TXP(] DI TXP[1] [FB2—FE-SrEe HDMI_DDPB_TX1_P (38)
»—C8 EppTTXN[1] DDIL_TXN(1] [E22—Fs-SesE 56 p HDMI_DDPB_TX1 N (38)
G104 EppTTXP[2] DDI_TXP2] A2 — S-S5 HDMI_DDPB_TX0_P (38)
>HI0 EppTTXN[2) DDI1TXN[2] (A2 — P ST HDMI_DDPB_TX0_N (38)
*—E2 EppTXP[3] DoI_TXP3] 23— Eeecrik HDMI_DDPB_CLK_P (38)
%G9 EpP_TXN[3] DDI1_TXN[3 HDMI_DDPB_CLK_N (38)
DDIL_AUXP [FB13<
%12 Epp Auxp DDIT_AUXN [FE13x
%E12 1 EppTAUXN
DDI2_TXP[0] iig DVI_DDPC_TXP2 (37)
DDI2TXN[0] [-AT8 DVI_DDPC_TXN2 (37)
%14 Epp pisp_uTIL DDI2_TXP(1] 218 DVI_DDPC_TXP1 (37)
DDI2_TXN[L DVI_DDPC_TXN1 (37)
VCCIoO: k3 2RI rsaMe ] EDP_RcOMP oIz TXP[2] [FE12 DVI_DDPC_TXPO (37)
Note:R3 inside CPU cavi DDI2_TXN[2 DVI_DDPC_TXNO (37)
0te:R3 inside CPU cavity DDIZ_TXP[3] ggg DVI_DDPC_CLK_P  (37)
DDI2_TXN[3 DVI_DDPC_CLK_N (37)
DDI2_AUXP FA12¢
DDI2_AUXN |FB12-x
DDI3_TXP[0 ii: Bg K:g DP_TXPO (36)
DDI3_TXN[o] [-Al4 S TPT DP_TXNO (36)
DDIS_TXP(1] [£15 BB TXNT DP_TXP1 (36)
MECL | ecy DD Txplz] [ Bl propa 9
MEC2 | vieco DDI3_TXN[2] [FA16-x
MEC3 | vEec3 DDI3_TXP[3] [FE11x
mggg MEC4 DDI3_TXN(3] [BL1ZX
MEC5
MEC6 | viEce DpDI3_AUXP [BLL gg 23;: DP_AUXP (36)
MEC? [ Mec7 DDI3_AUXN [FC1L DP_AUXN (36)
LGA1151
ZIF-SOCKET1151-HF
CPU Socket MEC5 Hole top layer add Soldermask,bot layer not add Soldermask.
1.MEC5 connect to GND.
2.Add CPU1L.
B.Footprint change to ZIF_SOCK1151_TEST_7978.

SKYLAKE-S
RSVD-20

VSS-373
VSS-374
RSVD-23

RSVD_TP-10

ZIF-SOCKET1151-HF

| acaz.
i rm—

K13___TP CPU K13 R2 X 560RM4 ;. CRB
18 P_CPU J8 TPS

a7 P_CPU J7 :_,)Tps

18 PCPULS  grp7

K8 P CPUKE ___5TPo

AV1 TP CPUAVI grpyg

AW, P CPU AW2 _Grp11

H11 P CPU HIL _Stpoy

Hi2 TP CPU HI2 1oy

AW3R_TP_CPU AWSE Orpog

A3 TP CPU AVES rpos
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CPULE

IThe CFG signals

have a default value of "1" if not terminated
on the board. Refer to the appropriate
platform design guide for pull-down
recommendations when a logic low is

desired.

CFG Strap

CFG Table
HIGH LOW DESCRIPTION
No Lock Tock PCU_PLL_Tock
VD
NORM REVERSE PEG_LANE_REVERSAL
D
DISABLE ENABLI eDP
DISABLE ENABL mioi
DISABLE ENABLI PEGOCFGSEL|
RESET# BIOS REQ PEG_DEFER_T G
8 RSVD
9 D
D
VD
D
D
RSVD
RSVD

2015.04.23 Remove

1 | X16 X0

ATX_5VSB
R924
4TKRI4 Q101
NN-2N7002D
G D2 H PROCHOT#
o %

(48) VR_HOT#Y>— G1 |

L

SKYLAKE-S
(9 recou soucon % PHCAUBICEE el ooy e
(19) PCH_CPU_BCLK_DN W4 1 i kN vss_SeNsE [-R38 VCORE VSS SENSE €6 yCORE_VSS_SENSE (48)
PCH_CPU_PCIE DP wi
VCCSTPLL (13) PCH_CPU_PCIE_DP g PCI_BCLKP
o (13) PCH_CPU_PCIE_DN PCH CPU PCIE DN W2 { pCI BCLKN VCCGT_SENSE %;i xgl,\\;gg,ggxgg ((j;)
[Fas  VGT VSSSENSE <
VSSGT_SENSE vss_ R
(13) PCH_CPU_NSSC_CLK_DP >—FEh-EEs-NeSE-EHBR—Ka ] o1 kaap - Update CPU LIB:
(13) PCH_CPU_NSSC_CLK_DN CLK24N = 57
RS X_100R1%4 _H_VIDSCLK H_VIDSCLK VCCGTX_SENSE [-E3Z—VCTX VCC SENSE_____51p3s Pin Numbef Pin Name
RoT T00RI0M - — I VIDSOUT (48) H_VIDSCLK 2 I IbSO0T Sg VIDSCK VSSGTX_SENSE |-E36 1 AKOT RSVD-24
R216 56.2R1%4___H VIDALERTZ (8 HVibacears S R100 Z220R14 CPU VIDALERTE VIDALERTS S
R15 75R1%4 H_PROCHOT# - H PROCHOT# R7 . 100R1%4 H PROCHOT# R €391 ppochoTs VCCSA_SENSE |-ARS xgg%\ SSEE’\V‘VSSEE xgg%tssé\,‘\?g ((5513)) AJ24 ESVD-25
VCCIO_SENSE X
p R52 TOKR/4" CPU CATERR N E}‘% Sgggﬁ%wgw >< SzgSPTWPR\AC;SGD 55 PROCPWRGD VSS_SAIO_SENSE [AE4 V5SS VCCSA SENSE <6 yss VCCSA_SENSE (51,53) AK22 RSVD-26
RI44 TRRIZ P 5 CPURST# RI35_OR/A4_CPURSTE R g7 /CCST_PWRGD
(15) CPURST# & 35N RESETH
V OPC SENSE
VCCOPC_SENSE TP34
vceio (15,40) CPU_PECI o TR G pec VCCEOPIO_SENSE J;ﬁ‘z%—ow%
5 ﬁg; CPU_PM_SYNC ; ORGP oM DOWR R Pu_svne VSSOPC_EOPIO_SENSE 1 veesTeLL
(15) PCH_THERMTRIP DI THERMTRIP# =
(55) DDR_VTT_CTRL > C36 1 ppR_VTT_CNTL 1
R72 X IKRIA CPUCNLN _ So cpy onLN (51) CPU CNL N AB36 | pROG SELECT# PROC_TpO [-H13—XDF 10O > XDP_TDO (15) Remove XDP. JOE B he e
sip  (1440) CPU_SKTOCCH & SPUCATERR N B35 skrocc PROC_TDI [-812—SEE— o $ XDP_TDI (15) A0 oL R2zh . X SIRM
——————~="—"——D1aq caTERR# PROC_TMs [-EL&—PETHRs XDP_TMS (15) £ — X -
CPU PM DOWN R < 200 mil PROC_TCK XDP_TCKO (15) Reserve for DCI. I
—H151 crepo) Close CPU <1100 mil
*E15 crofy BPM#(0] [FR1E -
Te1s | Sreh) S o1z % 1000 mil < CPU_XDP_MBPO~1 < 6000 mil
b015.07.03 R »H16{ Crgpa) sema] FE14x  Remove XDP.
.07. emove "_E18 ] ceqpy BPMe3] [
we21 | SF3 g} VCCSTPLL
*H2{ crg7) PROC_AUDIO_CLK [-3 Eg: EEH f\ﬂg ggéK PCH_CPU_AUD_SCLK  (13)
-G8 { crglg] PROC_AUDIO_SDI (M2 — /-5 —Sprm RBB L 20R1%A & Lo -ChU-AUD_SDO. (19)
Remove XDP. —E16] crgpo] PROC_AUDIO_sDO [ 86 , \A20R1%4 S pCH_CPU_AUD_SDI
—ELZ1 crG[10]
< HIZ | Crcp) PROC_TRST# | E12— XDP TRST { XDP_TRST (15) XDP_TRST R4l X 51R/4 "
G20 : PROC PREGH | B CPUPREQ CPU PREQ  (15) CPU_PREQ __R61 X 51R/4
»-E201 CrGli3] PROC_PRDY# |[-B10—CPU PROY 3 CPU_PRDY (15)
»E2L crgjig)
SeH19 | Crcis; PROC_TRIGIN CPU_INPUT TRIGGER CPU_INPUT_TRIGGER (15)
] PROCiTiRlGOUT CPU_OUTPUT_TRIGGER R _R15: 20R1%4 gg CPU_OUTPUT_TRIGGER (15)
*E141 cra7)
*E141 crglie] Zvm#
Remove XDP. *E18 { crglig) zvmg PAGIB SR oTPS3
%Gl8{ crg1g)
R108, 49.9R1%4 __ CFG COMP CFG_RCOMP
LGA1151
ZIF-SOCKETI151HF
NOTE: This CPU LIB only for MS-7978 and MS-7984,other
desginer please make sure need it
ENT sLoT2| sLoTs
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VCORE VCORE veT VGT VCCSA VCC_DDR
o o o o o [}
cPu1G CPULH cpull
SKYLAKE-S SKYLAKE-S anz SKYLAKE-S .
VCCSA-01 VDDQ-01
225 VCC-001 vce-128 5‘312 xg“ VCCGT-01 VCCGT-80 J‘Ii‘3§—< ﬁgs VCCSA-02 VDDQ-02 ﬁ'{ﬂé
426 vec-o0z vee-127 2L AR vecaT-02 veeeT-79 (A ABT vcCsA03 VDDQ-03 [-AULE
A21- vec-003 vee-126 32 ARG veeaT-03 veeeT-78 (N ABE| vCCsA-04 VDDQ-04 [-ALLS
A28 vec-00a vec-12s £33 37 veeaT-04 veeer-77 (R34 ACTH veCsA-05 VDDQ-05 [-ALS
VCC-005 VCC-124 VCCGT-05 VCCGT-76 VCCSA-06 VDDQ-06
>—§3(5L VCC-006 VCC-123 g i "Agg% VCCGT-06 VCCGT-75 J;gg—< g; VCCSA-07 VDDQ-07 2 E
£25- vec-o07 vec-122 [-G24 341 veceT-07 veeGT-74 (-£38 BZ{ veesaos VDDQ-08 L
£21- vcc-o08 vec-121 [-G25 G361 veeaT-08 veeeT-73 (B34 B2 veesa09 VDDQ-09 [-AV2L o
B291 vec-o09 vec-120 (-G G237 veeeT-00 veeeT-72 (B3 T veesa1o vbDQ-10 [-AW10
B3 veco10 vee-119 [-G21 G381 veceT-10 veeor-71 (B3 YT veesas VDDQ-11 [-AAd
VCC-011 VCC-118 VCCGT-11 VCCGT-70 VCCSA-12 VDDQ-12
234 VCC-012 VCC-117 3329 a“s VCCGT-12 VCCGT-69 g g y VCCSA-13 VDDQ-13 ﬁﬁé 130mA VeePLL_ 0C_Ro——C785 4y Clu6.3x4
B34 vcco13 vee-1e 12 H36 | vecor13 veCeGT-68 (232 Wi veesaa VoDQ-14 [-AY1E VCCPLL OC_R
B35 vec-ou vec-s (123 H38 vecar-14 veeaT-67 (240 WI- veesais vDDQ-15 AL 5
VCC-015 VCC-114 VCCGT-15 VCCGT-66 VCCSA-16 VDDQ-16
831 vecote vee-113 128 — I—Ja>-{ VCCGT-16 VCCGT-65 122 ABG yCCsA-L7 H170 or B15 use
€251 vec-o17 vee-112 [-128 182 veceT17 VCCGT-64 (138 vCePLL_oC -
€261 veco1s vee- (-2 1881 vecer-18 VCCGT-63 (138 AL
€21 vec-o19 vec-iio (128 188 vecer-19 veeeT-62 (140 veeioo K11 vecioo1
VCC-020 VCC-109 VCCGT-20 VCCGT-61 VCCI0-02 VCCOPC-01 B
$29 vec.021 vee-10g (150 36 veceT2t veceT-60 (38— 1+—AK24 vecio-0s VCCOPC-02 Update CPU LIB:
€301 vec-022 vee-107 (8L K3E vecor-22 VCeGT-59 (- 123 vecio-o4 VCCOPC-03 = b -
C32-1 vec-023 vee-106 (K18 k40| vecor-23 VCCGT-58 [T M8 vecio-0s VCCOPC-04 Pin Number Pin Name B
C321 vecoa vec-10s K18 L34 veceT-24 veeeT-s7 (-8 B8 vecio-0s VCCOPC-05 AJ30 RSVD—28
€361 vec-o2 vec-104 K20 L35 veceT-2 veeeT-s6 (- I8 vccio-o7 -
VCC-026 VCC-103 VCCGT-26 VCCGT-55 VCCI0-08
D21 vec-027 vec-102 K22 L3 vecaT-27 veeaT-54 (A3 W8 vccio-09 VCCEOPIO-01 ﬁj—oV_EOPIO AJ27 ESVD-29
VCC-028 vCe-101 VCCGT-28 VCCGT-53 VCCEOPI0-02
D31 vec-o20 vec-100 (K22 L391 veceT-29 veeeT-52 (A8 Voo fas AJ28 RSVD-30
VCC-030 VCC-099 VCCGT-30 VCCGT-51 VCCGTX-01
ggi VCC-031 VCC-098 S} mf VCCGT-31 VCCGT-50 v:304 ggg VCCGTX-02 vce_opc_1pg-01 [FAB3L OV_OPC_1P8 AJ29 RSVD-31
Da4 vecosz vec-oo7 -4 M3 veceT-32 vCCGT-49 (WA G2 veeTX-03 Ve opCipsoz [ABE |
D5 vecoas vCC-096 18 M36 veeaT-33 vecGT-48 (-Wdh Ha2 | vecaTx-0a AK27 RSVD-32
D381 vec-034 vec-ogs (18 M8 veceT-34 veeT-47 (A3 H34 vecaTx-0s AJo5 RSVD-33
£241 vec-o3s vec-o94 (-HI MAO vecaT-a5 veeaT-a6 (AEZ 133 veceTx-06 VCCST-01 [F5—————OVCCSTPLL -
£25 vec-os6 vcc-oo3 18 N2 veeor-36 VCCGT-45 (UL o vecerx-07 vCcsT-02 [F46——oveeste 6OMA 5 VD=3
£28-1 vec-o37 vec-ooz [HH2 N85 vecer-a7 VCCGT-44 (33 K321 veceTx-08 AJ RSVD-34
VCC-038 VCC-091 VCCGT-38 VCCGT-43 VCCGTX-09
£28-1 vcc-039 vcc-o00 (21 N0 vecGT-39 VCCGT-42 (Y38 L vecexe1o veepLL P4———oveestrie 150mA AB37 RSVD-35 ¢
VCC-040 VCC-089 VCCGT-40 VCCGT-41 VCCGTX-11
E30{ ycc-041 vee-088 (28— M32 1 yecaTx-12 AB38 RSVD-36
E32 { ycc-042 vce-o87 [H24
E24 o5 LeAL1s1
Eag | VCC-043 VCC-086 [~ o ZIF-SOCKETII51-HF Loat1s1
o3 | VCC-044 VeC-085 7% ZIF-SOCKETI151-HF
E231 vec.as vec-oga (22
E241 vec-o46 vce-oss 28
£254 vecoa7 vcc-os2 122
VCC-048 VCC-081
E29 | VS 088 VeS8t Caaa VCCSA co74 C226.3X6
E31 M14 C687
£ vec-os0 VCC-079 Ceos
G301 vec-os1 vcc-o7s Mg
oo | VCC052 VCC-077 7150 TOP SIDE SOCKET CAVITY
H22{ vec.os3 vec-o76 20 1 e
H23 vec-osa vec-o7s (22
VCC-055 VCC-074
t—H2r- vec-os6 vec-073 (26— VCC_DDR
H29{ vec.os7 vec-072 M8
-Hal vcc-os8 vec-o71 [0
VCC-059 VCC-070
ALL3 vcc.060 VCC-069 [-Ad14
ATIS AllS TOP SIDE SOCKET EDGE
VCC-061 VCC-068
ALLT ycc.062 vce-067 [FAL8
AlL9 ] ycc.063 VCC-066 (4420
Al21 A122
VCC-064 VCC-065
LGA1151
ZIF-SOCKET1151-HF veeioo v ope
R4S X_ORIE 8
e — - — - —/ V_EOPIO =
T T ST T T T T TS T TS T T T T T ‘ I : TOP SIDE SOCKET CAVITY = R4S X_OR/6
! ‘VGT C143, C22u6.3X8
‘ ‘ ‘ Ci53 ‘ V_OPC_1P8 L
€149
C22u6.3X6 | I ! ! C151 | R45! X_OR/6
C22u6.3X6 ‘ ‘ ! |
| | | |
| I
| 1 | = |
I ‘ TOP SIDE SOCKET CAVITY BOTTOM SIDE SOCKET CAVITY ! H
‘ = - - -
| | \
! |
| L ‘
o0 |
‘ | | VGTX €550 X_C226.3X6
| | | \
! |
| L ‘
| |
‘ I I
| | | \
| -
! |
= TOP SIDE SOCKET EDGE | A
_ ~ TOP SIDE SOCKET EDGE
C226.3X6 !
C2206.3X6 X_C22u6.3X6
C226.3X6 | VCCSTRLL 686 C1u6.3X4
C22u6.3X6 X_C22u6.3%6 © 1 0
=== X C22u6.3%6 TOP SIDE SOCKET CAVITY == MICRO-STARINT'L CO.LTD
= X C22u6.3%6
X_C22u6.3%6 veesTPLIG— G675y C22u6.3X8 MS-7970
-~ | = Size ‘Document Description Rev
‘ BOTTOM SIDE SOCKET EDGE Custom CPU-Power 1
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CPU1J)

R24.
6
0
AT29
4
6
5.
9
0

R

2’
9
8
6.
5
3
1;
1
il
5

AR30.
AR31
R
AR34
AR35.
AR36.
AT40
AT39
AT38
AT37
AT
AT34
AT.
AT31
T.
AT28
AT27
AT26
AT25.
AT24
AT1T
AT14
AT
A
AT11
ATI10
A4
L
AU
A
A
AV3
A
A
AV2
AW32
AW30
AW
W
W
W
WS
AY27
AY:
AYS
AYZ
AY9
0
AK36
AK37.
AK4Q

AT
AT
AT
AT
AT:
A
A
A\
A\

VSS-001
VSS-002
VSS-003
VSS-004
VSS-005
VSS-006
VSS-007
VSS-008
VSS-009
VSS-010
VSS-011
VSS-012
VSS-013
VSS-014
VSS-015
VSS-016
VSS-017
VSS-018
VSS-019
VSS-020
VSS-021
VSS-022
VSS-023
VSS-024
VSS-025
VSS-026
VSS-027
VSS-028
VSS-029
VSS-030
VSS-031
VSS-032
VSS-033
VSS-034
VSS-035
VSS-036
VSS-037
VSS-038
VSS-039
VSS-040
VSS-041
VSS-042
VSS-043
VSS-044
VSS-045
VSS-046
VSS-047
VSS-048
VSS-049
VSS-050
VSS-051
VSS-052
VSS-053
VSS-054
VSS-055
VSS-056
VSS-057
VSS-058
VSS-059
VSS-060
VSS-061
VSS-062
VSS-063
VSS-064

LGA1151

VSS-268
VSS-267
VSS-266
VSS-265
VSS-264
VSS-263
VSS-262
VSS-261
VSS-260
VSS-259
VSS-258
VSS-257
VSS-256
VSS-255
VSS-254
VSS-253
VSS-252
VSS-251
VSS-250
VSS-249
VSS-248
VSS-247
VSS-246
VSS-245
VSS-244
VSS-243
VSS-242
VSS-241
VSS-240
VSS-239
VSS-238
VSS-237
VSS-236
VSS-235
VSS-234
VSS-233
VSS-232
VSS-230
VSS-229
VSS-228
VSS-227
VSS-226
VSS-225
VSS-224
VSS-223

VSS-222
VSS-221
VSS-220
VSS-219
VSS-218
VSS-217
VSS-216
VSS-215
VSS-214
VSS-213
VSS-212
VSS-211
VSS-210
VSS-209
VSS-208
VSS-207
VSS-206
VSS-205
VSS-204
VSS-203
VSS-202
VSS-201
VSS-200
VSS-199

O vss-231

%)
A
2
>
A
m

VSS-82
VSS-83
VSS-84
VSS-85
VSS-86
VSS-87
VSS-88
VSS-89
VSS-90
VSS-91
VSS-92
VSS-93
VSS-94
VSS-95
VSS-96
VSS-97
VSS-98
VSS-99
VSS-100
VSS-101
VSS-102
VSS-103
VSS-104
VSS-105
VSS-106
VSS-107
VSS-108
VSS-109
VSS-110
VSS-111
VSS-112
VSS-113
VSS-114
VSS-115
VSS-116
VSS-117
VSS-118
VSS-119
VSS-120
VSS-121
VSS-122
VSS-123

4
6.
8
0
6.
4
8
8
0
4
1
5.
0
2
6
8
Q.
3
2
6
1
4
9
2.
4
6.
8
0
3.
5.
0
2.

B2:
B2
B2
B
B
C1:
C1.
C1
C1s
C2(
C2:
C2:
C3:
Ca:
C3!
A
1
21
21
)2
J
NKY
J34
J
K
K1
K15
K1
K2
K2
K2t
K2
K3
K3
K3
K3
AR21
R2f
R

AK28
Al

CPULK
SKYLAKE-S
VS5-269 vss-329 |-E18
VS8-270 vss-330 [ EIZ
VS8-271 VSS-331
vss-272 vss-332 [FE2L
Vss-273 vss-333 |-E243
VSS-274 vss-334 [-E3-
VS8-275 VSS-335
VSs-336 [-E33——
Vss-277 vss-337 B35
Vss-278 vss-338 [E2
VSs-279 vss-339 | -EB
VS5-280 vss-340 [-E2
VSS-281 VSS-341
VSS-282 vss-342 [-E10
VSS-283 vss-343 |22
VSS-284 vss-3a4 | -E26
VS5-285 VSS-345
VSS-286 VSs-346 [-E30——
VSS-287 vss-347 |-E4
VSS-288 vss-348 |-E40
VS5-289 vss-349 |-EL
VS5-290 vss-3s0 |-G
VS5-201 VSS-351
VSS-292 vss-352 [-815
VSS-293 vss-353 [-GL
VS5-294 vss-354 |-G12
VSS-295 Vss-355 522
VS5-296 VSS-356
VSS-297 GND vss-357 [FG3L
VSS-298 vss-3ss |-G32
VS5-299 vss-3s9 GO
VS5-300 vss-360 [HL-
VS5-301 VSS-361
VSS-302 vss-362 [H24
VS5-303 vss-363 [H28
VS5-304 vss-3e4 28
VS5-305 VSS-365
VSS-306 VSs-366 |35 —
VS5-307 vss-367 [H3:
VSS-308 vss-368 |32
VS5-309 vss-369 [-H4
VS8:310 vss-370 [T
VS8:311 VSS-371
VS8:312
VS8-313
VSS-314
VS8:315
VSS-316 Vss-AT15 [FATLS
VS8:317
VSs-318 Vss-AR23 [FAR2
VSS-319 Vss-AR22 [FAR2
VS8-320
VS8-321
VS8-322
VS8-323
VSS-324
VSS-325 VSS_NCTF-1 240
VS5-326 VSS_NCTF-2
VSS-327 VSS_NCTF-3 5\‘318
VS5-328 VSS_NCTF-4

LGA1151

ZIF-SOCKET1151-HF =

MICRO-STARINT'L CO.LTD

MS-7970
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VCC_DDR
Q DIMM1A VCS—DDR
> MDATAA63.0] (3) DIMM2A
51 DATA_AS7
DQS17P DQ-63 (280 51
o oGz st — SR A pa fE S s R Ry — -
. DQ-62
AL A0 B1 BO 132 | posaee pQ-61 472 DATA AS6 e 2 DATA A6L |
=133 | p3sien gQ'GD g DATA_AGO 1321 posiep DO-60 |28 DATA AS6 |
Q-59 |22 DATA-AGS w133 | pdsien oo.es 28 DATA_A60 56-63
121 | posisp ooty 2 DATA A58 121 DO-58 3L DATA_A62 ‘
$ DATA_A58 I
R s i e e
110 | posiap DQ-55 1708 DATA_A53 BSZE? 269 ATA_ASS __
DQ-54 16 DATA A4S o—110{ posiap DO-54 |24 DATA_AB3 !
»1111 pQsian DQ-53 BATA 450 111 Q-54 8 DATA_A48 |
29 1 hosiap 38,52 111 EAn DQS14N gggg 262 ey ‘ .
-51 29 - b ~
R s s = e SRS
- DQ-50 D
2| vosize B3 s [ia oA " Qs [ —MEAR |
i B el e mapE o
20 DQ-46 DQ-a7 177" ATA A — 7
a0 p3STiN 0Q-4s (22 BATA A 28 { posiip Do [251 ATA AZ [
DQS1IN DQ-44 DQ-45 -
18 D8743 260 e »—30- ps1in DG-44 108 DaTA & | 40-47
DQS10P DQ-42 18 DQ-43 DATA A !
*—19 pQsion DQ-41 (253 DA 19 B30 Do-42 e DATA A4 |
g o B e — e wh R —
%—8-1 pQsen DO-38 |0 3: : 2 7 DQsoP DQ-39 %7 :2 : : -
g 40 *—8- DQsoN DQ-38 o)
S DO A DRE DoseP 503 |25 ATA K M_DOS A DPS o3 240 NDATA A | L
[OR DQSEN DO-35 [242 DAl M DOS A DNS Tag | DOS8P 0Q-36 [ ot | 9239
> [10a 4 DQS8N DO-35
@™ m B g 2 gw DQS7P ngg 4; DATA A M_DQS A DP7 278 DQ-34 104 DRIL o3 !
@M o DQSTN Q32 2 DATA A TMDOSADNT 77 p3ST 033 |22 BATA A |
31 |88 DQS7N DO-32 —
() M gﬁm g S ﬁ Bzg DQS6P Bg_ié 4. ATA ASO M _DQS A DP6 Dg%l iﬂs )2 2 ﬁ i -
@M DQS6N DQ-29 |81 DATA A2 M_DOS_A_DN6 nggz DQ-30 [H — |
M_DQS A DP5 DQ-28 - DQ-29 DAL
@ M DOSSP 5o |10 DATA_A; Q 256 DQ-28 |36 - o |
@M - DS 856 [as S M DOS A DRE 50| passe DO.27 1o PALS | 2
g 18 4 DQS5N DQ-26
@M 1_DQs A Dpa DQsaP ggéi a8 DATA A i oS A P DS'ZS 18 ATA A24 |
@ M A DN4 177 DATA A DQS4P Sy DATA A _
DQS4N DQ-23 [—F BATA R M _DQS A DN4 2647] p3can DQ-24 =5 DATA A.
- DQ-23 _
S N Bos A D DQS3P 085s [z DATA_A! M DOS A DP3 035 |3 DATA A I
@ M N DQS3N Q20 |25 DATA A MDQSADNS a5 pSoo Do-21 |28 bATA A21 | ¢
M_DOS A DP2 DQ-19 72 DAIA ALS DQs3N DQ-20 DATA_A18 ! 1623
(@) M D 34 DATA_A22 DQ-19 [H72 1
M DQS_A DN2 Q528 DQ-18 _MDQSADP2 175 Q DATA |
@M DQS2N po-17 [& DATA_A16 M DOS A DN2 174 DQS2P DQ-18 (34 DA |
DATA_AL7 DQS2N DO-17
M _DQS A DP1 DQ-16 Q DATA A
@M postP 16 Mes ATA_AL5 bo16 |2 .
G M M_DQS A DNL QS1l DQ-15 =7 DATA_ALL M _DQS A DP1 164 og1p DQ' Te8 ATA A -
DQSIN DQ-14 DATA A M _DQS A DNL 163 Q-15 [ 7 DATA A |
@M M_DQS A DPO bosoP DQ-13 (158 DATAA DQsIN D 1s [1se DATA_A: |
- __MDQS ADPO 153 | $
@ M ; M_DQS A DNO oS DQ12 M6g DATA AlZ D DR DQSOP Bt [ DATA A |
QSON DQ-11 T M DQS A DNO 152| pdson Dg 216 DATA A14 8-15
DQ-10 - ATA A10 !
01761 DATA_A13 DQ-10 |2 =
(3) M CK A DP1 CK1P 88,2 16 DATA_A12 M_CK_A DP3 Q-9 (6L T ‘
@ M_CK_A DN g Tos DATA A (3) M_CK_A DP3gs—M-SK A D83 cKp o8 |16 DATA_AL2 _
BQ'; 10 DATA_A3 (3) M_CK_A_DN3 CKIN Q-7 |155 DATA A _
® M _CK A DPO Ko Q-6 48 DATA A4 DO.6 |10 DATA A3 | 2
M _CK_A DNO KoP DQ5 CK A Q6 48 ATA A4
3) CKON poa |3 DATA AL CK A CKOP DQ-5 !
Q-4 Me7 DATA A2 CKON i DATA A ‘
DQ-8 75 DATA_A( DO-3 |57 DATA_A 0-7
DQ-2 Q-3 7, DATA A I
DQ-1 (150 DALA AQ bQ-2 DATA_A |
By 3 DATA A 001 150 ATA A !
DQ-0 - -
%2351 cp
2371 &5 N ot MBG A1 2351 c2
K BG-1 M BG_A 1 (3) Loar 207 __MBGA1
%931 5N co BG-0 MEBCAO § M BG_A DO (3) JomrE P Boilsa WBGAO
S Cm—r L 81 WA A M BAA N
— - _BAAL (3) 4 MBA A1
3) M_CS#_A0 M BA A O § (3) M_CS#_A3 S1N o l2oa mBAAL
(3) M_Cs#_ SO_N BA-0 M_BA_A O (3) (3) M_CS#_A2 SON Sﬁ,é gL MBAAO
(3) M_CKE_AL CKEL -
(3) M_CKE_AO M_MAA A[16.0 (3) M_CKE_A3 CKEL
) = CKEO ALT 23 iaa a K» M _MAA ALG.0] (3) (@) M_CKE A2 23, .
A16_RAS_N [-52 CKEO AL7 an A
(3) M_ODT_AL ODT-1 ALS_CAS N |86 AR A A16_RAS_N [-82 Iy
(3) M_ODT_A0 ODT-0 28 AAA (3) M_ODT_A3 ODT-1 Al5_C 86 A
_ODT_ - A2 WE_N _CAS N
WEN AAA (3) M_ODT_A2 ODT-0 AT weN |-228 AA A
(3) M_ECC_A[7..01K ) — 199 1 cg.7 65 AA A ECC A7 = A3 2 aa
ECC_A6 54 AL2 55 AT 199 | (5, 65 AR A
ECC_AQ 192 | 58 AL e AA_AL0 ggg ﬁg 541 Cpg ﬁﬁ 210 AA_ALL
ECC_A. 47 & Al10 19 225 AA_A10
o CB-4 66 AA_A ECC A CB-5 A10
ECC A o Ag -8 P 47 cnoa 66 AA A
ECC_A: =5 | €83 A8 DT AAA ECC_A4 201 | Cpy A9 a8 AA A
. y - A8
ECC A o ce-2 A7 oot ECC A 56 o8 AR A
¢ b 69 cB-2 A7
ECC A a9 | &0 e [o1a AA Al VCC_DDR e o ke A6 |52 —
14 AA A CB-0
i Pt e
DIMM_RESET# RESET N A3 [ wy o RESETH A AA A
| A2 __DIMM R 58 H
ML EvenT = AA AL DIMM1_EVENT RIS 240R1%4 RESET_N A2 |28 A A
28 | event N T AA_AO DIMM2_EVENT R18: 240R1%4 DIMM2_EVENT 78 AL AA_AQ
M _ALERT A N EVENTN Ao (12
(3) MALERT AN Y—-AERL AN 2081 5 1erT N M ALERT A N 208
M ACT AN ALERTN
() MACT AN P——==2——62 et N M ACT AN a2
M_PARITY A . soL [ ML oML Lok Dl ACTN SMB_CLK_DIM! VCC3_SPD
3) MPARITY. A —MPARITY A 277 | 285 __SMB_DATA DIMM | 141 SMB CLK DIMM _ _
@) M A D) PAR SDA __M PARITY A 222 | bar St (285 __SMB DATA DIV
>-230 spvE_N_NC
VCC_DDR T SA2 < save_NNe 238
|40 " SA-2 i
rvo SAL Ji Saifuo — '
# L ReU- A0 -
205 RFy.1 s ><_ZDL>(_ML RFU-0 SA |39
R1621 =221 RFU-2 o7 SEB; N
470RI4 - ’ DIMM2 (CHANNEL-A
DDRIV-288P_BLACK-RH-10 1M1 (CHANNEL-A) AD é = 0: >
ADDRESS = 0:0 [SA1:SA0] DDRIV-288P_BLACK-RH-10 DRESS = 0:1
OR/4 __ DIMM_RESET# [SAl : SAO]
(15) DRAM_RESET# 3 >> DIMM_RESET# (9) MICRO-STARINT'L CO.LTD
- N
c103 SMBCLK VCC__R78 OR/4___SMB
(15,19,48) SMBCLK_VCC g LIV CLK_DIMM
X_C0.1u10X4 = SMBDATA_VCC__R80 OR/4___SMB_DATA DIMM gg SMB_CLK_DIMM (9) MS-797
I (15,19,48) SMBDATA_VCC EUPVN SMB_DATA DIMM (9) S-7970
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VCC_DDR VCC_DDR
o

DIMM3A M DATA B30l iy 4 paTA B(63.0] (3) DIMM4A
51 80 DATA _BS58 51 280 DATA _BS58
DQS17P DQ-63 DQS17P DQ-63 -
%—52{ pos17n DQ-62 [L35 )ﬁ 2 Egi %521 pQs17N DQ-62 ; 5 ): 2 ggi :
DQ-61 DATA B57 DQ-61 ATA B57
1357 Dos1eP po-60 528 DATA_B62 1357| DQsieR DQ-60 [23 DATA_B62 ! 56-63
>33 posien DQ-59 282 BATA EES =133 posien DQ-59 37 DATA_B59 !
DQ-58 DQ-58 -
121 { hosisp Q57 [2 g )ﬁ 2 Egg 1211 posisp DQ-57 i7g ': 2 ggg :
%1221 posisn gggg 130 DATA BE0 %1221 posisn Bg—gg g ATA 520 - -
1101 pos14p DQ-54 124 gﬁ ﬁ gig 1101 posiap DQ-54 ;24 :2 ﬁ gig !
%111 pos1an DQ-53 262 BATA 5o %111 posian DQ-53 [262 BATA o) : 5
DQ-52 ATA B51 DQ-52 DATA BS5L 48-55
29 { posi3p DpQ-51 221 DATA Bc 291 posisp DQ-51 izé ATABSE |
»100 posian DQ-50 [28 DATA 545 »200 posian DQ-50 [522 DATA BAS |
DQ-49 DQ-49 -
401 posizp DQ-48 1;3 gﬁ ﬁ 553 401 pos1op DQ-48 ;ég :2 ﬁ Esg -
%—41{ posian DQ-47 TR %—41] posian DQ-47 BATA e -
DQ-46 |-LL DQ-46 (1L
2 sooe e Ao Mem—me—
»—30{ pos1in DQ-44 (8 DATA »—30- ps1in DQ-44 [—08 DATA I
18 DQ-43 1 7¢ DATA 18 DQ-43 e DATA. !
DQS10P Q42 (1L TATBAT DQS10P DQ-42 (L A |
19 pQsion DQ-41 258 BATA BAE »—19 pgsioN DQ-41 (258 ATA DA ‘
7 DQ40 1747 DATA B34 z DQ40 1547 DATA B34 -
DQSOP Q-39 (24 SATA ST DQS9P Q-39 (24 SATE |
*—8-{ pQson ngg 40 DATA B37 %—=8 pQson gggg 202 BATA ‘ L
M_DQS B DP8 37 o5 ATA M_DQS B DP8 107 37 oe ATA 32-39
(3 M_DQs_B_Dps »—-BIS5 D% Dosep 0036 25 ATA 1 D0S 5 BNe | beser D93 [ag ATA |
(3) M_DQS_B_DN8 DQS8N DQ-35 [42% DATA DQS8N DQ-35 [/ DATA. !
DQ-34 DQ-34
M_DQS_B_DP7 4 DATA M _DQS B DP7 278 24, DATA |
[©) M,DQS,B,DW% oo Y DQS7P 0Q-33 |2 BATA T BOS B N7 DQS7P DQ-33 24 BATA o
(3) M_DQS_B_DN7 DQS7N Q32 ML e —MDQSBDNI___ 277 | posyn Q32 L A
DQ-31 DQ-31 -
(3) M_DQS_B_DP6 §§j:§f“ g S E B,Zg DQS6P DQ-30 ‘Im gﬁ 2 55 —Q——M ggg E gzg DQS6P DQ-30 131 .ﬁ ﬁ 55 :
(3) M_DQS_B_DN6 DQS6N DQ-29 [~ DATA B25 DQséN DQ-29 I DATA B25 |
DQ-28 = DQ-28 5 -
M_DQS B DP5 DATA_B30 M_DQS B DP5 256 DATA B30 24-31
(3 M_DQS_B_DPS % M Dgs B DN5 §§§ DQSsP DQ-27 120 DATA_B27 M _DQS B _DN5 55 | DRSSP bQ-27 i?" DATA_B27 !
(3) M_DQS_B_DN5 DQS5N DQ-26 [ DATA DQSSN DQ-26 |75 ATA B28 |
DQ-25 DQ-25
M DQS B DP4 38 DATA B24 M DQS B DP4 245 38 DATA B24 _
@ MfDQSfoDP"g M_DOS_B_DNA DQs4aP DQ-24 1707 DATA M _DOS B DN 244 | DQS4P DQ-24 1707 DATA B18
(3) M_DQS_B_DN4 DQSAN 0Q-23 |- BATA DQS4N Q23 [ BATA 2> -
DQ-22 DQ-22
M_DQS B DP3 170 DATA M_DQS B DP3 186 170 DATA_B20 | c
(3) M_DQS_B_DP3 M DOS B DN3 DQS3P DQ-21 [— DATA M _DOS B DN3 DQS3P DQ-21 (=0 ATA B17
(3) M_DQs_B_DN3 DQS3N DQ-20 [152 DATA B19 A DQS3N DQ-20 5 DATA B19 ! 16-23
DQ-19 > DQ-19 |
M DQS B DP2 34 DATA B23 /] M DQS B DP2 175 34 DATA B23
@ MfDQSfoDpzi M _DQS_B_DN2 bos2p DQ-18 [ DATA B21 /| M _DQS_B_DN2 174 | DQS2P DQ-18 =, DATA_B21 |
(3) M_DQS_B_DN2 DQS2N DQ-17 T DQS2N Q17 [+ ATA D10 ‘
DQ-16 DQ-16 - -
M _DQS B DP1 166 ATA B15 M DQS B DP1 164 166 ATA B15 -z
S MfDQSfoD”; M _DOS_B_DNL DQS1P DQ-15 =7 DATA B10 M _DOS B DNL 163 | DRSIP DQ-15 [ DATA B0 |
(3) M_DQS_B_DN1 DQSIN DQ-14 1o DATA B8 DQSIN DQ-14 e DATA B8 |
DQ-13 DQ-13
M_DQS B DPO 14 DATA B12 M_DQS B DPO 153 14 DATA _B12
@ MfDQSfoDm; M_DQS_B_DNO DQsoP DQ-12 = ATA BIL M DQS_B_DNO 15, | DQSOP DQ-12 = e A BLL I g-15
(3) M_DQS_B_DNO DQSON DQ-11 [ DATA BLA DQSON DQ-11 175 A B14 !
D[?él_g 161 DATA_BY Dgél_g 161 DATA B9 |
16) M,CK,B,DP% m gE S B:i CK1P DQ-8 igs gﬁ ﬁ 5%3 @3 CK1P DQ-8 igs :: : g%z -
(3) M_CK_B_DN1; CKIN DQ-7 ATA DS (©)] CKIN DQ-7 DATA B6 -7 3
CK. DQ-6 ﬁg ATA_B5 DQ-6 iﬁg ATA_B5 |
K cKop DQ-5 [ DATA BO 3 cKop DQ5 [ DATA BO |
CKON Q4 [P DATA B3 CKON Q4 = DATA B3 07
gQg 1 DATA B2 gQg DATA B2 !
DQ'l 150 ATA B1 DQV1 150 ATA BL |
Dg:o S DATA B4 Dg:o ATA B4 _
%2351 cp %2351 cp
%2311 53 N_c1 BG-1 e é M_BG_B_1 (3) %2 s3 n_c1 BG-1 M
%931 557N "co BG-0 M_BG_B_0 (3) %921 557N _co BG-o |[83—MBC B0
(3) M_Cs#_B1 S1N BA-1 m Sﬁ E é M_BA B_1 (3) (3) M_cs# B3 SLN BA-L m g:\ g é
(3) M_CS#_BO SON BA-0 M_BA B O (3) (3) M_Cs#_B2 SO_N pAQ [BL—M SRS 5
(3) M_CKE_B1 CKEL (3) M_CKE_B3 CKE1 B
(3) M_CKE_BO CKEO A7 234 AL LA B> MLMAAB(16.0] (3) (3) M_CKE_B2 CKEO AL7 234 A
A16_RAS_N [-82 I A16_RAS_N [-82 Iy
@) M,ODT,51§§:l§J£ oDT-1 A15_CAs N (85 vy (3) M_ODT_B3 ig:glji oprl A15 CAS N -850 AA
(3) M_ODT_BO ODT-0 Al4_WE_N AA (3) M_ODT_B2 ODT-0 AL4_WE N - AA
Al3 Al3
ECC B4 199 65 AA ECC B4 109 65 AA
(3) M_EcC_B[7.0] & oo 291 ce7 AL2 55 AABIL ECC BL 54 | CB7 AL2 500 AA
ECC_B6 19 gg’g 21{1) 25 AA B10 ECC_B6 19 gg‘g ﬁ}é 225 AA B1
ECC B/ a7 | 50 e [Ces AA B9 ECC B/ 47| &5 o [Ces AA B9
ECC_BO 01 | S5 e Iea AA B8 ECC_BO 201 &5 e Iea AA B8
ECC_B5 =5 | €83 811 AA_BY ECC_B5 =5 | B2 8 511 AA B7
ECC B3 704 | CB2 A7 Iea AA_B6 ECC B3 704 | €B2 A7 6o AA_B6
ECC B2 29 | CB1 A6 13 AA_BS ECC B2 29 | €B1 AB T, AA_BS
cB0 As 213 AT CB-0 As 213 AT
:g 7 AA B3 22 1 AA_B3
__ DIMM RESET# 58 | I
(8) DIMM_RESET# Yp—————————— 58 | peger N A2 | 218 x Si DIMM RESETH RESET_N A2 | 218 2//: i
AL AL
DIMM3_EVENT 78 EVENT N A0 79 IAA_BO vee_DoR DIMM4_EVENT 78 EVENT N A0 9 AA_BO
(3) M_ALERT_B_N Y)—MALERTB N ALERT_N P ALERT_N
> M ACT B | 62 _MACTBN 6
@ MACT BN H—MACTEN ACTN scL SMB_CLK DIMM_¢ s i pivm () gmi ggm 233 MACLEN ACT_N sci |141 SMB CLK DiMm vecs spo
(3) M_PARITY & S>—M PARITY B 222 | o ok 7a5 oMb DATA DIMMgé SMEDATA, DIMM 19) M_PARITY B 222 | ppr ot (285 __SMB DATA DIVIM L
VCC3_SPD
%2301 saAvE_N_NC = %2301 sAVE_N_NC
sa-2 [238 i sa-2 [238 Ji
140 ! a1 |40 !
SAL -
%144 ] peyo sa-0 [H132 i %144 | ey sa-0 [H132
%205 RFU-1 52051 Rey.1 A
%221 RFU-2 %221 RFU-2
DIMM3(CHANNEL-B) D IMM4 (CHANNEL-B)
DDRIV-288P_BLACK-RH-10 ADDRESS = 1:0 [SA1:SA0] DDRIV-288P_BLACK-RH-10 ADDRESS = 1:1 [SA1:SAQ]
MICRO-STARINT'L CO.LTD
MS-7970
Size Document Description Rev
Custom DDR4 SLOT-DIMM3/DIMM4 1
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F7

vecso—L-f\g-2—ovees spp

VDD-5 |-223 —¢

%’9"09905 + 103
k'Q"OQSGé + 203

-OSH

H-OS!

or POS-Cap By SPEC

F-SMD1812P110TF-RH DIMM1C
VDD-0

%—11 12v3 NC_1 VDD-1

%1451 153" NC 145  VDD-2

VDD-3

VCC3_SPD O————284{ \ppsPD VDD-4
VDD-6

VPP25 O 142 1 ypp.y. VDD-7
143 1 ypp.p VDD-8

2861 ypp.3 VDD-9

2871 \pp.4 VDD-10

2881 ypp.s VDD-11

VDD-12

VDD-13

VITOOR oty ol
VIT-2 VDD-15

VDD-16

VDD-17

DIMM_CA_VREF_AQ—————————146 1 \pepca VDD-18
VDD-19

VDD-20

VDD-21

MECS3 | viecs VDD-22

MEC2 | \ieco VDD-23

MECL | vECy VDD-24

VDD-25

DDRIV-288P_BLACK:

CRB

C906, C2.2u6.3X4
VCes_spD C722= C0.1u10X4 i

alalolalalalololo

VCC_DDRO-
C724y  C2.2u63X4
DIMM_CA_VREF_AO—¢ 0723= €0.1u10X4 "
VIT DDR CRB cras,, cauions
-PPR 01 c7zs= C0.1u10X4 "
€727, CO.1u10X4
VPPZ5 0—¢p c7zs= C0.1u10X4 "
DIMM1B
2 vss-03 vss-a6 14
4| vss-92 Vss-45 (142
VSs-91 VSS-44
21 vss-90 vss-43 |54
I vss-89 vss-42 (156
23 vss-88 vss-41 |58
15 vss-7 vss-40 |16
VSS-86 VSS-39
0 vss-85 vss-38 -85
2 vSS-84 vss-a7 (162
4 vss-es vss-36 152
VSs-82 VSS-35
VSS-81 vss-34 |13
31 vss-80 vss-33 |8
3 vss-79 vss-32 18
5| vss-78 vss-31 18
2 vss-77 vss-3o (182
VSS-76 VSS-29
421 yss-75 vss-28 [H8L
441 vss-7a vss-27 (182
48{vss3 vss-26 [
481 vss-72 vss-2s (192
VSS-71 vss-24
531 vss.70 vss-23 |28
551 vss-69 vss-22 200
57 vss-68 vss-21 (202
%1 vss-67 vss-20 (232
VSS-66 VSS-19
9B ysS-65 vss-18 |24
1011 yss.64 vss-17 246
1031 y55.63 Vss-16 [248
2105 vss62 vss-15 20—t
107 25
VSS-61 vSs-14
1091 yss-60 vss-13 |24
12 vss 59 vss-12 23
14| vss-s8 vss-11 |24
16 vss-57 vss-10 |28
VSS-56 VSS9
1201 yss-55 vss-g (265
128 vss 54 vss-7 (268
125 vss 53 vss-6 (2
121 vss 52 vss-s [212
VSS-51 VSS-4
1311 vss-50 vss-3 (216
134 vss-a9 vss-2 212
T30 vss-48 vss-1 281
VSs-47 VS50
DDRIV-288P_BLACK-RH-10

DIMM SLOT PN BY SPEC

€908, C2.2u6.3X4
VCC3_SPD 0876= C0.1u10X4 I
C707, C2.2u6.3X4
DIMM_CA_VREF_A C708= C0.1u10X4 I
C711, C4.7U10X6
VIT_DDR C710= C0.1u10X4 I
C712, C0.1u10X4
VPP Ot ool —connnal

DIMM2B
VvSs-93 vss-46 |4
4 149
4 vss-92 vss-45 149
VvSS-91 VSS-44
9 vss-90 Vss-43 (154
1 vss-80 vss-a2 (156
1o vss-88 vss-41 158
15 vss-87 vss-40 (160
VSS-86 VSS-39
0 vss-85 vss-3g (165
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3vse >AL38 | Gpp D18/DMIC_DATAL GPP_F19/EDP_VDDEN (1425
° 24M CLOCK BUFFER VModule no 0.1uF A2 | Gpp D17/DMIC_CLK1 GPP_I4/EDP_HPD EDP_HPD RI76  \AOOKR1%4 J,
40F 10
CLK_BUFFER = 8 S — SPTH
RBIS. X 10KRA 3| CLK N CLKS 71
OE cke FH
AKI,SS) CLK_SIO_24M <<:|7 eeh DIPLR 210 CLKO voo st ggg igg;ﬁ pvsp
GND CLK1 BAXREY D5 rom_cLk (44,58)
X_5V30014PGGIE_TSSPH
PCHIC
SPT-H_PCH
4!|.58) cLk_sio_pci <& II RSSO \A22RI4_CLK PCH LPCO__BCIZ | Gpp ag/CLKOUT LPCO/ESPI_CLK - CLKOUT_CPUBCLK P [-32 e lamees gg PCH_IDT_BCLK_DP  (19)
TPM _CLK R52! OR/6__CLK BUFFER R735, , 22R/4 CIK PCH LPC1 AV19 CLKOUT_CPUBCLK_N PCH_IDT_BCLK DN (19)
LN SN GPP_A10/CLKOUT_LPC1 PCH CPU NSSC CLK DP
g1 PCH CPU_NSSC CLK DP »
CLKOUT_CPUNSSC_P PCH_CPU_NSSC_CLK_DP  (5)
201 So-Tay cireoTt 1o be Srple P30 O- CLKOUT 48M ARL7 | Gpp_A16/CLKOUT 48 CLKOUT_CPUNSSC_N (—EL PCH_CPY NSSC CLK DN gg PCH_CPU_NSSC_CLK_DN  (5)
(58) CLK_BUFFER K €581 4 C0Lul0xd CLKOUT_CPUPCIBCLK_P ﬁ Eg: ggg Eg:g g: ;; PCH_CPU_PCIE_DP (5)
CLKOUT_CPUPCIBCLK_N PCH_CPU_PCIE DN (5)
PCH_CLKS_1P0 R346 27KR1%4  XCLK BIASREF E1| yoik_piasrer
- CLKOUT_ITPXDP_P H-2—X
XCLK_BIASREF < 500 mil ST i g HEw
_CLKREQ#  Rcoda | L
CLKREQ#O GPP_BS5/SRCCLKREQU# CLKOUT_SRC_PO (B Sbh fEl LD CLK_PE2_DP (20)
CLKOUT_SRC_NO ¥ CLK_PE2 DN (20)
(23) ASM1083_CLKREQ#1 ((—ASM1083 CLKREQ#L GPP_B6/SRCCLKREQ1# CLKOUT_SRC_P1 (L5 Lol CLK_ASM1083_DP (23)
CLKOUT_SRC_N1 i CLK_ASM1083 DN (23)
(35) LAN_CLKREQ#2 (—LAN CLKREQ#H AT24 | Gpp_B7/SRCCLKREQ2# CLKOUT_SRC_P2 gé g JA BP CLK_LAN_DP (35)
CLKREO3 CLKOUT_SRC_N2 D2 CKPELOP CLK_LAN DN (35)
—CLKREQ®S  BD2S | Gpp gg/SRCCLKREQ3# CLKOUT_SRC_P3 -G CIKPEL D CLK_PE1 DP (22)
CLKOUT_SRC_N3 X CLK_PE1 DN (22)
(33) ASM1142_CLKREQ#s <(—ASM1142 CLKREQ#4 BB24 | Gpp_B9/SRCCLKREQ4# CI k CLKOUT_SRC_P4 Sﬁ g’ ﬁsm 3 gz CLK_ASM1142_DP (33)
WIFI CLKREO#S oC CLKOUT_SRC_N4 [ R VIR BT P CLK_ASM1142 DN (33)
avss (26) WIFI_CLKREQ#s ~ ((—UIFLCLKREQ#S  BE2S | pp g1o/sRCCLKREQSH CLKOUT_SRC_P5 (D2 CWIE CK_WIFI_BT_P_ (26)
° CLKREOHG CLKOUT_SRC_N5 CK_WIFBT_N (26)
—CLKREQ# __ AT33 | Gpp Ho/SRCCLKREQSH# CLKOUT_SRC_P6 [HB1—x
o CLKOUT_SRC_N6 [-B8—
1 R/4 # _SRC_I
ggﬁ R/4 ﬁfmlgEiRCEu;%EQm ELKRLY B3 GPP_H1/SRCCLKREQ7# CLKOUT_SRC_p7 [-UZ—x PDG #543611 Page542
AT L CLKOUT_SRC_N7 48—
RI4 B “SRC_!
;—;/\/ggi R~ QZM&;%%:;EQ A —CLKREQ® _ BDB2 | Gpp H2ISRCCLKREQSH CLKOUT_SRC_pg (L
R3L R/4_| _WIFI_CLKREQ#5 M2_CLKREQ#9 BCa2 CLKOUT_SRC N8 |- >"X CLK M2 DP
LA (25) M2_CLKREQ#9<K- GPP_H3/SRCCLKREQ9# CLKOUT_SRC_P9 -1 VD CLK_M2_DP (25)
CLKREQ#10 BB31 CLKOUT_SRC_N9 |3 K PE3 DF CLK_M2_DN_(25)
3vsB GPP_H4/SRCCLKREQ10# CLKOUT_SRC_P10 £2 CCKPET D CLK_PE3 DP (22)
° CLKREO#IL CLKOUT_SRC_N10 (B3 TR PEI TP CLK_PE3 DN (22)
—CLKREQAL __ BC33 | Gpp_ Hs/SRCCLKREQLL# CLKOUT_SRC_P11 (24 TP CLK_PE4 DP (22)
CLKOUT_SRC_N11 CLK_PE4 DN (22)
) 4] = - - |
T T ELERLGYIZ BA33 | GPP_HE/SRCCLKREQ12# CLKOUT_SRC_P12
405, 2015.04.23 Remove Clock for X8 slot]
R420.7V10KR/A | CLKREQ#10 CLKREQ#13 AW33 CLKOUT_SRC_N12 I~ 2 TR PEC. DP
NS = GPP_H7/SRCCLKREQ13# CLKOUT_SRC_P13 CLK_PE6_DP (21)
R422,710KR/4_| _CLKREQFLL W CLK_PE6 DN
LNV CLKREQ#14 - CLKOUT_SRC_N13 CLK_PE6 DN (21)
GPP_H8/SRCCLKREQ14# CLKOUT_SRC_P14 [FB2—x
CLKREQ#15 BD33 CLKOUT_SRC_N14 21—
GPP_H9/SRCCLKREQ15# CLKOUT_SRC_P15 FRILx
CLKOUT_SRC_N15 -R13x
3vsB
o
XTAL 24M PCHIN a6 |
XTAL 24M_PCH_OUT XTAL 24M PCH_IN STAL2IN
XTAL_24M_PCH_IN XTAL_24M_PCH_OUT A5 30F10
R38L, . 1OKR/4 _ CLKREQ#6 XTAL24_OUT
R385 ALOKR/4____CLKREQ#7
R39L,ALOKR/4____CLKREQ#S SPTH
RA45, , IMR1%6
3vsB
o =
R395, , 1OKR/4 __ CLKREQ#12 v
R394,7, " T0KR/4 CLKREQ#13 N |
RA00NALOKR/4____CLKREQ#14 ) 1 HOHT
R396ALOKR/4___CLKREQ#15 g
24MHZ20p_S
L L MICRO-STARINT'L CO.LTD
+ c28s + c284
C22p50N6 C22p50N6
MS-7970
1 . Size Document Description Rev
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3vse
BA31.
2 3vse _ BCaalQ AD41 |9 AJa1 |9
8 ~ 8 & &
B - B & 2
3 — PCH1F 106mA _ _ - - . 3 3
I m. — = 0 I I
[e] SPT-H_PCH [e] Q (2]
S VCCPGPPA - VCCPGPPCD_BCa4 [-BC44 03VSB s s 1
3 VCCPGPPCD_BA45 E E &
5 ISH For U,Y only use  BC19 | pp ai7isy cpr GROUP CD PWR yccpeppcp_BCas E R 5 S g
g GPP_A18/ISH_GPO VCCPGPPCD_BB45 SMI Pin,default GPI. IS b3 =
L GPP_AL9/ISH_GP1 »
= GPP_A20/ISH_GP2 GPIO A GPP_D4/ISH_I2C2_SDA/12C3_SDA [-AM44_GPP D4 | RS63, )\ \10K/4 L L L
GPP_A21/ISH_GP3 GPP_D9
>§LC2L>5ML GPP_A22/ISH_GP4 GPp_D10 [-ALS IDT_DFS* (19)
svss 273mA GPP_A23/ISH_GP5 GPPDU MaTan Vs N (59)) GPP F22  R467__ X 10K/4 oavsE
GPP_D13/ISH_UARTO_RXD [-AK45¢
3VSBO- BCA42 GPIO Deee | i TTND |-AKAd: 2015.07.02 Remove Oohm
BC42 t VCCPGPPBCH_BC42 GPP_D14/ISH_UARTO_TXD
a CRB BD40_| yccpeppecH_spdo GROUP BCH PWR GPP_D15/ISH_UARTO_RTS# [FAL43¢ CRB
B PP B3 —_— GPP_D16/ISH_UARTO_CTS# ﬁz
s vecso R299, . ,8.2KR1%4 TP GPP B4 R4 gsg,gzgg&ggé GPP_D23/ISH_I2C2_SCL / 12C3_SCL 141mA
|: TP48 O—— CGPP BIL AN24 | coppiy” ot CPU_SKTOCC# _R430, ,, 10K/4 03VSB
S YAR24 | GppTR15/GSPI0_CS# VCCPGPPEF_AJ41 08VSB
£ AW2T_ GppTB16/GSPI0_CLK GROUP EF PWR  yccpepper aL41 [FAL4L T R332, WX 8.2KR1%4 VSB
5 SBD21 Gpp~B17/GSPIO_MISO —
z (18) NO_REBOOT <K NO REBOOT BD28 cpp_pigicspiomosi  GPIO B GPP_E3/CPU_GPO N EET NI R319, \(BARI4  ovecs  CRB
ik oo PP 820 »BC27{ Gpp B19/GSPI1_CS# GPIO E GPP_E7ICPU_GPL 50, ALK 03vsB
GPP_B20/GSPI1_CLK — - :
BOOT BioS SEL _anas| GPP_B2L/GSPIL_MISO GPP_F10 =~ - - SWI Pin,default GPI. XMP_LED _R310, 10K
(18) BOOT_BIOS_SEL <& AT29 | Gpp_B22/GSPI1_MOSI GPP_F10/SCLOCK BCH RSVD TP63 AN {i
[ABas PCHRSVD
GPP_F11/SLOAD
GPIOF o Srhaisinions A0S/ moyee— T
(26) WIFI_BT_EN éé WessT oerr | BA4L | Gpp_c8/UARTO_RXD GPP_F13/SDATAOUTO 8844 _r o me el — — it RN ——O3VSB
WIFI Detect [ (26) WF+BT_DET# AVA4 | Gop”Co/UARTO_TXD GPP_F14 “;l“a“g Crp ;;ggg,ggo(;:lc)ﬁ (5,40) VSB
MR Gpp”C10/UARTO_RTS# GPP_F22 i
2015.07.02 Modi WIFI GP1O >8U44 | Gpp™C11/UARTO_CTS# GPP_F23 V44
YAUL3 L pp ¢12/UART1_RXD/ISH_UART1_RXD 132mA
UART/GPIO no use can no connect SATA2 | Gpp~C13/UARTL_TXD/SH UARTL TXD veepgppG —ADAL 03vsB BIOS Select USE
;ﬁlﬁt GPP_C14/UARTL_RTS#ISH_UARTL RTS# 2015.07.02 R ooh elec
GPP_C15/UART1_CTS#/ISH_UART1_CTS# GPP_GO/FAN_TACH_0 [—143 -07. emove Oohm
GPP_GL/FAN_TACH_1 [-142-¢
YAT42 | Gpp_C16/12C0_SDA GPIOC GPP_G2/FAN_TACH 2 (41 XMP_LED (44) RISBAALOKIA PP C21  RIGLAX0KA o3vsB
Jamad | GRP CL7I2C0_SCL N TACH 2 T3 e ser 5 ) X1 petect RB570 < 10K/4_GPP 23 R794 A X 10K/4
3vsB SAR44 | Gpp™C1g/12C1 SDA GPP_G4/FAN_TACH_4 PCH_X4_SEL (21) — 1
YARAL, Gpp~C19/12C1_SCL GPP_G5/FAN_TACH 5 [~244-<
- - 3 GPP_G6/FAN_TACH_6 143
SMI Pin,default GPI. SAR4S | Gpp C20/UART2_RXD GPIOG GPP_G7/FAN_TACH_7 [—L44-x
GPP_C21/UART2_TXD GPP_GB/FAN_PWM_0 (B4 -
A T GPP_C22/UART2_RTS# GPP_GO/FAN_PWM_1 [B435 2015.05.21 Modify GO/G1 G21 622 | G23 X
(33) GPP_C23_UsB3_sMi1 - GPP_C23/UART2_CTS# GPP_G10/FAN_PWM_2 432
GPP_GL1/FAN_PWM_3 —N425¢
Br SXDOUT |-R39— GPP G12 R748 OR 3 TBCIO_PLUG_EVENT (21) Z170 0 0 0
GPP_G12/GSXDOUT _PLUG_
SBD34 1 pp p10/SML2CLK GPP_G13/GSXSLOAD R385
AWES S GppTH11/SML2DATA GPP_G14/GSXDIN 242~
(18) GPP_H12 §§ D35 GPP_HI2ISML2ALERT# GPP_GIS/GSXSRESETH [BALX (o 516 ey oRIG 5 FRC PUR 1 B150 1 0 0
PCH_SATA_S SATAGM.2 Detect [~ () CFFLIS SBAZS ] Cbi oo 3DATA GPP_GLTIADR COMPLETE [Nl P e e e Z170
= S h L BB36 - GPIOH - - TEST SETUP_MENU 0 1 0 0
0= Switch SATAO/SATALl to SATAe, (25) GPP_H15 & T—CPF I | Loaa| GPP_HIS/SMLIALERT# GPP_G20 e (2.0)
1= Switch SATAO/SATAL to M2. Board 1D | GPP HiT | prag | SOP-MIOSMLACLK G N4 _cPr o HI70
|_GPP HI8 | Rcag = - 43 GPP G23 0 0 1 0
Core ” CPP IS e GPP_HIB/SMLAALERT# GPP_G23 BA24 (2.0)
RIS\ 2004_GPP 16 VGT mmmsrrarmo—s SEEHZ0 TBC3 | oo tiaoisn 1hco oL [y,
oS TrT—S = | _12C0_
RE14 . 10KIA GPP Hi7 (44) GPP_H21 SreHal L BE39 | Gopiip1/iSH 12C1_SDA VCCDSW_3P3_BA24 [-BA24 03VDSW
SVSBO—t—agin ™ 10k/a—GPE Tiis (44) GPP_H22 5 BO38 Gpp_H22/ISH_12C1_SCL GPIO DSW CRB Pull high 3VSB
RB56, \~L0KI4_GPP _H18 Debug LED | G4y cpph23 <X CPP 23 L BD36 | Gppps GPD7/RSVD GPD7 TP103 u 19 T RILIB. X 10K/4
TEST SETUP MENU [TRECEO Ak OOVS\(’:%'Z
6OF 10
3vse SPT-H PCH_RSVD Eé(lxs)“ o To;ﬁam Py
= X206, )\ 510K ovees
RAS6, . J0K/4 _ GPP H19 2015.05.14 Add H19 for Core, H20 for VGT|
R429"710K/4___GPP_H20 RE77, X 10K/4 avse
129~ GEX_CRB DETECT _ | R208 X_10K/4 vees
R 10K/ "
CRB Pull high 3VSB. _R1L X_20K/4 vsE
SV_ADVANCE R20: 20K/4 Vees
avse PCH1E I 2015.04.30 Remove SV Detect Pull down |
7 SPT-H_PCH >» DEVSLPO (25)
R LAN_USB1
R o JUSB2 (32) oc#0 % o D439 opp_E9iusB2_0C0# GPP_E4/DEVSLPO %ﬂz" [ %vse o in.default G ip—Rase ZIKBOIY ot
R ocH (30) OC#1 < D220 GPP_E10/USB2_OC1# GPP_ES/DEVSLPL —ASM—E5—8 ok —|——03vs8 MI Pin,default GPI.
2 o Juse1 Cis—42380 Gpp_E11/USB2 OC2# UsSB SATA GPP_EGIDEVSLP2 [-AE4S—EEEE2 =l ——03VSE
R oC PS2_USBL (29) oC#3 oc 490 GPP_E12/USB2_OC3# oc# DEVSLP GPP_FS/DEVSLP3 [-AB4L 2052 -0 TP108
= OGS HOMT_USBL (31) oc#4 5c Y430 GPP_F15/USB2_ OCA# GPP_F6/DEVSLP4 4842 20— -0
(34) OC#5 oG wasl GPP_F16/USB2_OCS# GPP_F7/DEVSLP5S -O TP105
(30) OC#6 e GPP_F17 / USB2_OC6# GPP_F8/DEVSLP6 [-AB38<
L GPP_F18/USB2_OCT7# GPP_FO/DEVSLP7 [FAB3
RI45%,_ 10K/4 OCHT
PE
GPP_EO/SATAXPCIEO/SATAGPO [-AG38BEEF AT Pt
GPP_E1/SATAXPCIE1/SATAGP1 P E
*BV2 o cLk GPP_E2/SATAXPCIE2/SATAGP? [-AG38 CPP E R35 L0K/4 03VSB
AD35__GPP_FO___ R35QALOK/A
SATA  GPr_FOISATAXPCIESISATAGPS [-AR38—2E T — PRI ——oavse sampled Value=0 PCIE
PGD P577. CL_pATA CLINK Strap AT ACPY "apag PP F2 _ RGIQVORA 1 K SATA_PCIE DET45 (25) ganpled value=1 SATA default
XAW2 | o rsT# GPP_F3/SATAXPCIEG/SATAGP6 —AS43
GPP_F4/SATAXPCIE7/SATAGP7 —AB44<
50F 10
SPTH
MICRO-STARINT'L CO.LTD
MS-7970
Size Document Description Rev
Custom PCH-GPIO/USBOC#/SATASTRAP 1
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R382, , \10K/4 PIROA# L _______
avs PCHIG I |
I PCH LANPHY PWR. |
emove pu P SPT-H_PCH | Pull Down PCH PHY into low power state. |
N H
o —— r— (40,44) LPC_ADO Eggg Lo Ano B AT22{ GPP_AL/LADOESPI_IOO GPP_AL2/BMBUSY#/ISH_GP6/SX_EXIT_HOLDOFF# [-BB1T- e | For No Use intel Lan |
VCC3o—RIMBAAMOKA  KBRSTE (40,44) LPC_ADL Rees PCADI R A22 GPP_A2ILADL/ESPI_I01 GPP_AB/CLKRUN# I | |
(40,44) LPC_AD2 s ThCADTR LT3 GPP_AS/LADZ/ESPI_IO2 | LAN DISABLE# __ R611, . J10K/4 N |
RA45! X_10K/4 (40,44) LPC_AD3 R561 LPC FRAMEZ R GPP_A4/LAD3/ESPI_IO3 J
3vs T BE16 LP Pl b e e e
(40,44) LPC_FRAME# SERTR GPP_AS/LFRAME#/ESPI_CS# e
40,44) SERIR Q BAT | aris v Disaptes  [——"P015.04.23 Remove
Ivccso RI418, A0KIA | SERIRO I (40,44) Q PIRQAR awiz | GPP- GPD11/LANPHYPC
40) KBRSTH KBRSTZ aTi7d S A7jP'RQ§/”/ESP‘ ALERTG# y SLP_WLAN# P16 SB_WAKE# R366, . 1K/4 VDSW
y é RAGE ORI ESPI RESETF GPP_AO/RCIN#/ESPI_ALERTL# GPDO/SLP_WLAN# FAVAS =222 o TANPHY WAKEE Raseaika T —°
R38: 3K1%4. PWRBTN# (40) LPC_DRQ#0 A SRR SS TESR T BCIB L Gpp_A14/SUS_STATH/ESPI_RESET# SB WAKE#
3VDSW LANPHY WAKE# § LG B82H9225205339)
GPD2/LAN_WAKE# éﬁsp:,,Y AKEL emove
GPDE/SLP_A# PBCIS S 2t 5 tR117
vees RS54, 22K FP_RST# (40) PWRBTN# > PWRBTNG AT130 GPDI/PWRBTNH SLP LAN# PAVIS SLPLANE 6 1piog
(40.57) RSMRST# > SSXVGSQESET# s RSMRST# SLP_suUs# DEBH——AMS géPH SS"LJJSS#CLK i;LF' SUS# (40) SUSACKE CP__RAG3, \ X 10KI4 __3vsp
(8) DRAM_RESET# < FF RST# 140 DRAM_RESET# GPD8/SUSCLK SUSACK O CH_SUSCLK  (26) PP AL2 R14
S > LA 19, 10K/4 VB
(1944) FPRSTH CPURSTH SYS_RESET# GPP_AL5/SUSACK# SUSWARNE CP RA0Z _ OR/A 03
}g) SE’%QSSTZ éé ROAL 30R1%4 PLIRSTE R JKLBB PLTRST_CPU# GPP_A13/SUSWARN#/SUSPWRDNACK PCH CLKRUNZ _R142),, 10K/4 vees
R634 ., 4.7K/4, RSMRST# “0) GPP_B13/PLTRST# SLP_S0# 9
3vs 3 GPP_B12/SLP_S0# DE%&W—O TP118
SCH DPWROK GPD4/SLP_S3# SR SLP_S3# (19,21,28,40,45,47,52,55)
(45,57) PCH_DPWROK BCH PWROR :wﬁ DSW_PWROK GPDS/SLP_S4# DER'EWSS#— SLP_S4# (21,28,40,45,52,54,55)
R1421 47) PCH_PWROK CHIP PWGD PCH_PWROK GPD10/SLP_S5# SLP_S5# (21)
100K/4 (19.40.57) CHIP_PWGD R4 30RIIA CPUPWRGD R ana | S/5 PWROK GPP_B1
(5) CPU_PWRGD - M3 PROCPWRGD GPP_B1 GPF B0 TP119 BATLOW# R375, , \10K/4
GPP_BO TP120 ACPRESENT R376, ALOK/4 ] osvbsw
PCH_SPI MOSI___Rppg
= g;; PCHSPIMISO % beH_ShLwso SPOMISO GPDO/BATLOW# BATLOWS
(57) PCH_SPI_CLK PCH _SPI CLK BC31 | Spig cLK GPD1/ACPRESENT |-BB15ACPRESENT bCH PECI 1%5‘ X leMSDN‘* .
LV
i
(57) PCH_SPICS0# <K PCH SPI CSO% 831 | ooy cson ) pEC) |-ALa__PCH PECI R38BT, \n X ORI Cpu_pECI (5,40) N
PECI Pull-down follow CRB BD23_ VRALERT# VRALERT# R377, , 10K/4
TP1210—— AWl | opg cs1# GPP_B2/VRALERT# PCH_THERMTRIP_R _R650, 560R/4 osvse
(57 Po_SPLI02 TP1220— e opr 5, Aot SPI0_Cs2# Thermalthip THERMTRIPy DAL=t TR T FOSAA2RR_(L PCH_THERMTRIP (5)
oo SPI0_lO2 PDG 600 ohm, CRB 5600h
(57) PCH_SPI_I03 éé PCH_SPI 103 BD30_{ $pio"|03 SPI ohm ohm INTRUDER# DBE1L INTRUDER#
ANag | GPP-D3 SB_PME#  SB_PME# (40) SB_PME# RA52, , JJOK/4 s
- GPP_D2 GPP_AlLPMER PRDI e A {(SB | =
2015.07.02 Remove PY resistors. AN36 | cppp; GPP Gio/swi | M4s  SMIE__ SMI# R524,7 7 10K/4 VSB
- - N4z __NMIZ NMI#Z RA406,7\LOK/4
GPP_G18/NMI#
Anaz | GPP_DO Remove XDP.
AGAZ = AT4 __PCH_XDP_PHDY CPU PRDY (5
GPP_D21 PRDY# 22— BCH XDP_PHEQ écpu’PREQ (5)
PREQ# - ® CPU_PM_DOWN_R1545 X_51R/4
. e R < .
2;5@ BCO | prexa HOS_FOOVMI < SYNC_R < 600 mil PM_SYNC Al SYNC R CPU_PM_SYNC (5) 1
__RTCX2__ @pig | =
RTCX2 PM_DOWN
et RTC VY X ST e st
SRTCRST# PCH_TRIGOUT AL e 1
PCH_TRIGIN [FAKL CPU,OU'T?PUTJMGGERX@P =
SMBCLK VSB SMBCLK VSB__ Awaa | oop coismaciLi emove - S
SMEDATA VSB 15 Ve TLS on %ﬁm GPP_C1/SMBDATA GPP_B14/SPKR [-BD28 D> SPKR  (18,44) °
LANPAY USE By SPEC ~ | (18) ME_TLS_( K——MEIS 0N BBA1G Gpp C2/SMBALERT# SMBUS
- ITP_PMODE —O TP129 PCH
AIOR/1%/4_SMLINKO CLK }2015.04.24 Not link to LAN. — &Pp carsLocLK JTAGX ; XDP_TCKO (5) el Lo
ATA JTAG_TMS 7 XDP_TMS (5) PCH JTAG TDO
(%‘%) Ié?ACL ‘ﬁiiﬂcs&L —— SR G240 GPP_C5/SMLOALERT# JTAG JTAG_TDO 7 iB.’?IB.O _,()5) PCH JTAG TDI __RA97," X SIR/A
(40) ‘AMLSMUNM DATA GPP_C6/SML1CLK JTAG_TDI _TDI (5) PCH JTAG TCK  Ra%e"" X 51R/4
(40) SMLINK1_DATAC——3 S e v irTAT ERTT 45 GPP_C7/SMLIDATA JTAG_TCK ans
— =R SMLALERE AT27G GPP_B23/SMLLALERT#/PCHHOT# 1
Remove XDP.
SHEGATA" Ves R e
_VSB_| SPT-H
SMBUS ESD 2015.07.02 No stuff, only reserve. SMBUS (PCH PULL HIGH 3VSB) PCIE SLOT
S3/S5 SMBCLK_VSB/SMBDATA_VSB 3VSB CPU PWM IC/DDR
ATX_5VSB 3vosw SMBCLK_VCC/SMBDATA_VCC VCC3
2015.07.02 Use dual-MOS
czas C0.1u16X4
st 12v ( SMBUS )
j e Y PCH_DPWROK
vee
| 6 ) SMBCLK_VSB (19,20,21,22,46) vss Ra34
. JLok/a SMBCLK VSBwoMBCLK VSB (19,20,21,226)
3 1 S SMBDATA_VSB (19,20,21,22,46) R4T4 C525 X_STMI06IN34WX6F_SOT23 3vss Q119 - e
'SD?Alozasoz - X_2.43KR1 X_C1u6.3X =
ESD-/ G2
R443
= = R433 |SMBDATA VSB py X_OR/4
1 By Placement Hodule 1o L o
Qu8 SMBCLK VC
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PREQ#0 s GNS GGNT# YT DOPGNT#0 (23)
REQ# ND
D31 522 ssv(iope1o PME# DATS POLPMEE %5 pei_PME# (23)
AD55 B201 D31 AD30 [-A20
B211 AD29 +33v [-A2 D28
AD27 B %‘; :ggg A2 AD26
abe 5241 AD25 GND [-A24— AD24
+33V AD24
¢ gews s2sdf Croeis ibseL [a28 D1__R355,_, QR4 ADI6
B27 Ap23 +3.3 [A2L AD22
AD21 Rog | GND AD22 750 AD20
AD1o 529 Ap21 AD20 422
B30 Ap19 GND [-A30 D18
o1 B3 433y AD18 [-A ADic
e 8221 Ap17 AD16 [-A
B33 cieere +3.3v A58 ERAMES
ROY# B341 enD FRANE# DA { FRAME# (23)
B35 Rov# GND |45 TROY# .
DEVER = B E)%\%EL# TRL‘E)I\TS A37 {TRDY# (23)
LocKs 5381 6ND sTOP# pA3d STOPE (¢ stop# (23)
BERRA B399 Lock# +3.3V
[ag0 o
B40C) PERRY SMBCLK
SeRRe B4 .33y SMBDAT |41
B420) serre GND |44 PR onn )
" +33V PAR
Lle Bead cleEwL AD15 [-Add bl
5451 Ap14 3.3V A4l D13
AD12 a7 | SND ADI3 747 ADIL
ABis B471 pp12 AD11 [-AdZ
BaB ap10 GND [-AdB ADO
) AD9 [-4%
X1 X2
"
ot B521 pg crBE#0 DAY CRED
a2 Ap7 +3.3v A58 ADG
DS B4 433y ADG [-A54 o
AD3 B56 | ADo Aoe [Cass
B561 AD3 GND [RS8 D2
ADL GND AD2 ADO
B58 A58
{B59 | ASD\}(\/O)#BSQ 5v(|/o)#/2\[;g
- +! +! "
ACKHEA ggg ACK64# REQ64# 222 REQ#64 1
+5v +5V
B62 | 5y +5v [-AB:
SLOT-PCI_BLACK-L27PITCH-RH =
IDSEL = AD16
MASTER = PREQ#0
PIRQ#A
—tRBLO S AD[L.0] (23)
4
——EEHO > C BE#3.0) (23)
vees vees 3vse
l o o
.
EC23 = C437 = C459 =+ C323 =+ C399 = C381
Issoue.aso CO.1ul0X4 | CO1ul0X4 | CO.1lul0X4 C0.1u10X4 | CO.1u10X4

2015.04.23 Add for slot2

T PCI2
-12v TRST# PAL-x
% TCK +12v
GND TMs A3
B4 100 TDI [-ad—x
vees o me | 13y N pAE ] PIROE
PRQ#D
E:;g’;ﬁ BZd inTex INTC# PAL— PIRQAD
INTD# +5V ovees
*—B3g prsNTH RESERVED [FA%x | \ccq
vees | | X BX RESERVED#B10 +5V(1/0) 1)
S | | Bl PrsNT#2 RESERVED#A11 [FA11x¢
B12 1 5\p GND [FAL2
B13{ GnD GND [-AL
»Bld ] pesERVED#B14 3.3VAUX [-Al4 O 3VSB
BlS 1 g RST# PALS {PCIRST#_PCH (23)
(23) CK_PCI1 ) gi? LK +5V(I/0)#AL6 ’\Aiﬁ
PREQ#1 BI8, GNS N1 Pata DPPGNT#1 (23)
EQH ND
D31 F»AglaL +5V(1/0)#B19 PME# “"“13 Zg‘mPME”
AD35 8201 Apat AD30 [-420
AD29 +3.3V
B2 A22 AD28
AD27 B3 | SND AD28 705 AD26
AD27 AD26
AD25 24 o~
Bo5 | AD2 GND %6 1] AD24
C BE#3 Rog ] 133V AD24 7 o8 D2__R370_, OR/4 _ AD17
AD23 8289 cisews DSEL [-A2
AD23 +3.3
B28 | orp ADss | A28 AD22
AD2L B29 | ooy AD20 |-429 AD20
AD19 B30 20
AD19 GND
B3l 133v AD18 [-A3L AD18
ADLT B32 | o A32 AD16
C BE#: AD17 AD16
haad CBE2 +3.3v 33 FRAME#
IRDY# B35, D FRAME# D oo K FRAME# (23)
Bag | RO COND Pazs TROY#
DEVSEL# +3.3V TRDY# KTRDY# (23)
B37{ pevseLs GND A%
B3s 38 STOP#
LOCK# Rrag | GNP sTop: Prad < STOP# (23)
PERRE B9 ock# 133V
ha: " PERR# SMBCLK [-A405¢
SERR# +3.3V SMBDAT |41
B42d Serr# GND [A42
B4 4 PAR_ (coan  (3)
AD14 B45 45
AD14 +3.3V
B4G | GND D15 | Ads AD13
AD12 BA7 | D12 AD11 A4 ADIL
AD10 AR .
AD10 GND DO
B49{ 5D ADY [-449
X1 X2
X1 X2
oH B521 Aps ClBEs0 PAS2 ChEn
AD7 +33V D6
B54 1 133v ADG [-AS4
ADS RES. 55 AD4
AD5 AD4
AD3 BS56. A6
AD3 GND
B57 | ano s |45 AD2
ADL B58 | o ADO |-A58 ADO
|_&s59 |
ACK#64 T han] +5V(/0)#B59 +5V(I/0)#A59 Aggﬂ REQ#64 2
ACK64# REQ64#
BOL ] iy 5y [A6L
B6 AG2
+5V +5V
SLOT-PCI_BLACK-L.27PITCH-RH =

PCI PULL-UP / DOWN RESISTORS

2015.04.23 Add for slot2

(23)
(23)
(23)
(23)

vces
o}

DEVSEL# RA470, 8.2KR1%4

?5535“’ TRDY# R597.”7,°,8.2KR1%4
IRDY# IRDY# R62: 8.2KR1%4
FRAME# FRAME# __R655_,8.2KR1%4
SERR#

PERR#

LOCK#

STOPH STOP#

ACK#64 RA43:

2KR1%4

(23) PREQ#2]
ggi iéﬁ?ﬁi PGNT#1__R669, ", ,8.2KR1%4
(23 ponTASS—PONTFZ _R670.. 78 OKR1%4

(23) PIRQHB =
(23) PIRGHA SS—_PIRQFA  RG83

(23) PIRGHC SS_PIRQFC  R684.7°28 IKR1%4
(53) PiRcLD SSPIRQID R685 %8 KR1%4

(23) PREQ#0),
(23) PGNT#O),

PCI slot (X3)

+3.3Vaux (wake) - 1125mA
+3.3Vaux (no wake) - 60mA
+3.3V - 7.6A
+5V - 15A
+12V - 1.5A
MICRO-STARINT'L CO.LTD
MS-7970
Size Document Description Rev
Custom PCI SLOT 1
|Date: _Thursday, July 23, 2015 [Sheet 24 __of 63




I f‘/fﬁ F015.07.02 Change power source

C278 1 C0.1u10X4 M2_vces
HF )
(S
P EELEERE = 1 6N g e
PE20 M2 RXé e 3.3Vaux-2
88888888 PE18 M.2 TX (12) PE20_M.2_RXit ég PE20_M.2 RX 7| PERnS ne-2 15
SS555585  acar F— i (12) PE20_M.2_RX PERp3 NG-3 |8
26 # 10 M.2 DAS R243, 10K/4
AOa- PE20 M.2 TX# _C820,) C0.22u6.3X4PE20_M.2 TXN GND-3 DASIDSS# (10)
4 7 - - e 11 12
PE18 M.2_RX (12) PE20_M ij"g PE20 M2 TX __G819! C0.22B.3XAPE20_M.2 TXP 13 | PETn3 33vaux-3
B e A= & Boas 23— CEIE M2 RX, PCIE/SATA () PEROMETX P 15 P Iovavcd
(12) PE18_ASM_TXj Al- BOa- 32— =28 V.2 RX PE18 M.2 RX# GND-4 3.3Vaux-5
(12) PE19_M.2_RX# BEIC M RY 17 PERn2 3.3vaux-6 M.2_DAS °
(12) PElS,ASMJngi Bl+ AOb+ Ji; SATA_TXS5 (27) (12) PE19_M.2_RX 19 peRp2 NC-4 (29 SOM.2_DAS (44)
e«
(12) PE18 ASM_RX BI- AOb- SATA_TXH5 (27) B PE19_M.2 TX# _CB22,) C0.22uB.3X4PEL9_M.2 TXN 5 | GND-5 NC-5 2%
(12) PEL9_M.2 TX# %> —BE1o 5 Tx G821l C0.22u6.3XAPETO M 2 TXP PETn2 NC-6
BOb+ Jiigsmmxs (27 (12) PE19_M.2_TX 821 C0.2206. 5 PETp2 Ne7 |28
e :
M2 SATA SEL a0 | o BOb- SATARXS (1) £ELS M2 RX# o | P NG [0
LOW HIGH GND 28 PEL7 M2 TX PEL8 M.2 RX 7 32
Coar PEL7 M2 TX# PERp1 Ne-10 52
2z PEI7 M2 TX# 1
M2 SATA Coa- PE18 M2 TXé CB16) C022u6.3X4PELS M2 TXN a5 ggTDZ mgg 36
(12) PEL7_ASM_TX o boas |24 PEL7 M2 RX PELE_M.2 TX csg'co.zzus.axwas M.2_ TXP 7| bET oeverd [aa DEVSLPO R | Re6s ORI4__DEVSLPO (¢ pevsipo (14)
=R e— D0a e PEIT M2 Xt PCIE/SATA  — = ¥ o PETPL =vsie 156 A
" PELT M5 R 41| PERnOISATAB+ NC-14 42
a2 Egg,ﬁgm,gig 2o COb+ %ﬁgsm&jm (27) 43| PERpOISATA-B- Ne-15 [-44
12 ASM DI- COb- SATA_TX#4 (27) PEL7 M2 TX# <::31s1 €0.22u6.3X4PE17_M.2_TXN a7 | SN NC-16 g L
DOb+ 457; SATA_RX4 (27) PEL7 M2 TX _ CB173C0O22u6.3X4PEL7 M.2 TXP 49 | bETH0/SATA-A+ PERST# (0)(0/3.3V) or N/C [-32 PLTF;%GBU“ ’6%/4 PLTRST_BU3# M2 (41)
2222222222 pob- FH———73SATA RX# (27) 21 GNp-10 CLKREQ# (10)(0/3.3V) or NIC |52 Roes OR/4 M2_CLKREQ#S (13)
G066660000 (13) CLK_M2_DN REFCLKN PEWaket# (10)(0/3.3V) or NIC Sl SB_WAKE# (15,20,21,22,26,33,35)
+ERTA80 (13) CLK_M2_DP 55{ REFCLKP NC-18 [-96
EEBREEEERE 57 GND-11 NC-19 |58
3vsB
Low SATA D14 ESD-SFI0402 KEY M M2_vces
- NC PCIE il
e M2 DET o SUSCLK(32kH2) (0)(0/3.3V) [-S—————————————0 P124
2015.07.02 660 TOR/E 9 PEDET (NC-PCIe/GND-SATA) 3.3vaux-7
-Uf- avsBo R, 10KE ] T onp12 3.3Vaux-8 ﬁj
Remove PU to M2_VCC3 M.2 CARD DET T2 GND-13 3.3Vaux-9
GND-14 .
M.2_CARD_DET: D15  ESD-SFI0402
O:Have M.2 | ]
1:No M.2 ~ o
N
~ SLOT-NGFFCARD67P_BLACK-HF-4
o
4 =
2015.07.08 ADD 2 - 5A \Bi
3vse
3vsB
M2_vces
o
R715 3vsB
10K/4 R716
10K/4
(14) GPP_H15 720 veeao R250, , OR/8
(14) GPP_H15 )
10K/4 R251, , ORI8
M.2 DET_SW M.2 DET
M.2_SATA_SEL M.2_CARD_DET
Ry s R247, . X_OR/8
Q49 E’O—:::
2N7002 R252 , , X_OR/8 8
R263, ,X_OR0402
Mvaccs
3vse
3vsB
3vse
H:SATA(Default) c4a95 c210 c490 ca89 cass ca96 cas7 c221
SIO_3VA R985 L:PCIE
R986 10k/4 10u6.3X6 (C10u6.3X6 | CO.1u10X4 CO.1u10X4 CO.1ul0X4 CO.1ul0X4 CO.Lul0X# CO.1ul0X4
R637 10K/4 Q112 H
10K/4 = = = = = = = =
R734 Q83 I—C‘L—L' >> SATA_PCIE_DET45 (14)
10K/4 D M2 DET sw | D1
I—l M.2 SATA SEL a1y
- 2N7002D A NO CARD HL H2 Ha
(14) GPP_H13 ) H M.2_CARD_DET: SATA_CARD PCIE CARD | | [
| 2N70020 L:M.2_PCIE 0 T
2! - = = 0 1 SCREW1
H:SATA5_6 (Default) 20er
I - - SCRE!
B10S_MODE .2_CARD_DET 0O 0 E2B-7924010-RH E28-7924010-RH E2B-7924010-RH N
FATA475GP SCREW
M2 2 GPP5 M2 2 GPP7 Mode b sata NODE N o 1 1 Footprint: H_R240D173_BR189_PT
b_PCIE MoDE -
0 0 M2-SATA
SATAAGP/SATASGP 0
for chipset that main pover,if pull up to VS8 naybe will leakage pover MICRO-STARINT'L CO.LTD
1 0 M2-PCIE If sanpled value = 1, select SATA; if sampled value = 0, select PCle
MS-7970
GP1 1 AUTO Size Document Description Rev
Custom M.2Card SLOT 1
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C0.1u10X4 I

3vsB
L27
5 1 4 CM MB USB 11D- D2: o
(12) MB_USB_11D- ) W 4 CM MB USB 11D- 3 ! C477,, Clu6.3X I
(12) MB_USB 110+ 2| CM_MB_USB 11D+ g Ar
_USB_ 3 CM MB USB 11D+ 2 2 ) 483, C1006.3X5HE |,
CMC-L12-9008080-HF i N1 < 1
[ESD-ESD5VEUSULC-HF - Q aavt
CM_MB USB 11D+ Use_b+ < i
. 33v-2
CM_MB_USB_11D: 5 USB_D-
- ] LED1# FE—x
———enp11
PCM_CLK /125 SCK [-8—x
>—=2- spio cLk
PCM_SYNC /125 Ws [F0—x
ffffffffffffff - 3vsB »—1{ spio cmMp
| | PCM_IN /128 SD_IN |F12—X
| avss 13- spIo DATAO
| ! PCM_OUT /128 SD_OUT |H4—x
| R302 »—15- spIo DATAL
! | aTia LED2# [F6—x
: | *—17{ spio DATA2 D2 WE+BT_DET}
| 265 ! >—19- 5pIo DATAS
X_1006.3X6 ! WE+BT DET# UART WAKE# x D20
| —10uo. | (14) WF+BT_DET# ) ¢ %—21{ spio WAKE#
| . in2 UART RXD |-22—x¢ ESD-SFI0402
| 1 close to pin | >—23- SpIO RESET#
|
|
| =
|
ATX_5VSB
3vse
?;5;/4 I——33 6np-10 UART TXD |F32—x
w203 s (12) PEL0WIFIBT TXP 3 0.1u10X4 ,/C222 PE10 WIFI BT TXC 35 | perpo UART CTS |34
75K4 €38 X COLu16Na D2 BT DISABLE L# (12) PEL0.WIFIBT TXN 3 0.1u10X4 0227 PE10 WIFI BT TXHC a7 | oo UART RTS |36
% m— R K] VENDOR DEFINED-1 [-38—x
(14) WIFLBT_EN >4 G1 1_23 (12) PE10_WIFI_BT_RXP ) 41 pERPO VENDOR DEFINED-2 [-40—x
NN-ZN7002D (12) PEL0_WIFI_BT_RXN ) 43 PERNO VENDOR DEFINED-3 [-42—x
——25{onD8 COEX3 [H44—x
= = (13) CK_WIFI_BT_P > 471 REFCLKPO COEX2 [H46—x
ATX_5VSB (13) CK_WIFIBT_N > 49 REFCLKNO coexi [48—x
———51{ enp7 SUSCLK R308, ORI K PCH_SUSCLK (15)
as3 (13) WIF| CLKREGHS ) R30S, R/ WIFI CLKREQ M2 53 | o\ \eoos pERSTOS | 52 PLTRST BUS# C WIFI_R647 L00RIA ¢ pLTRST BUSH WIFI (41
47KI4 (15,20,21,22,25,33,35) SB_WAKE# ) 55 | PEWAKEO# W_DISABLE2# |54 BT DISABLE L# _ R760, 3.3K 03VSB
Qg6 56 WIFI DISABLE L# RS, \ 3.3K
/€260 X co.1u16fa D2 WIFI DISABLE L# L GND-6 W_DISABLEL#
L% %—59 { RESERVED / PETp1 12C DATA [-38—x
(19 WIFLBT EN o 1&3 »—61 RESERVED / PETNL 12 cLK [H80—x
NN2N7002D I———%3 onps ALERT# [-62—x
%—85 { RESERVED / PERp1 RESERVED [-84—x
L 1 »—87 RESERVED / PERNL UIM_SWP / PERST1# |-88—x
———5 Gnpa UIM_POWER_SNK / CLKREQ1# |F88—x
1 RESERVED / REFCLKP1 UIM_POWER_SRC/GPIO1 / PEWAKEL# [F0—x
13- RESERVED / REFCLKNL 33v-3 2 03VSB
m— N ] - 33v-4 J—“—}
o
&
=
2 SLOT-NGFFCARD67P_BLACK-HF-6
i
s
Clear CMOS Button
| RTCRST# D __SSRTCRST#.D (40,57) RAMEL
E ‘ 1 e 11 GND-1 o) oND-9 (-2
GND-10 GND-2 GND-10
L ;312 sona ! 3 e o 31 eNp-3 o SCREW2
| 10p: | = GND-12 [ = GND-4 J I_ GND-12 [—2
| > GND-13 (12 >{onos = GND-13 13 -
I = 8 GND-14 [ £ onp-6 GND-14 |14 CRE MICRO-STARINT'L CO.LTD
| ! & GND-15 [— S GND-7 5§y g oNpasR 2
777777 - GND-16 GND-8 GND-16
MECL | Mec? [MECX I MS-7970
[r—
X_GRF1529-RH X_WIFI X_SCREW Size Document Description Rev
£ - 4 L £ Custom | Board LED 1
[Date:_Thursday, July 23, 2015 Sheet % of 63

3 I




2015.05.12 Remove SE Re-Driver

2015.07.02 Remove SE connector

2015.07.02 Modify SPEC

SATAl1 2

GND GND

C519,,C0.01u16X4 ST TX0
12) SATA_TXO0
ilgg SATA_TX#0 i; cszo{lh‘n 0Lul6Xd ST TX#0

S3HT+1 S3HT+2

K

C516,,C0.01ul6X4 ST RX#0
(12) SATA_RX#0 g =l
14 .01ul6X4 ST _RX0
C5: Q‘ C0.01u16;

(12) SATA_RXO

S3HT-1 S3HT-2

GND GND
S3HR-1 S3HR-2

S3HR+1S3HR+2

<
Fhb s b

GND GND
X:

X1 2
MEC1 MEC2

ST _TX1 0523|FCO.01u16X4

ST _TX#L Cszallfn 01u16X4

ST _RX#1 C521| C0.01u16X4
ST_RX1 _C522y C0.01u16X4 Eé

SATA14PM_BLACI

SATA3 4

S

GND GND

C468,,C0.01u16X4

(12) SATA_TX2 ;2—1-;
= C471;,C0.01ul6X4

(12) SATA_TX#2 LK

S3HT+1 S3HT+2
S3HT-1 S3HT-2

(12) SATA_RX2 Cars)

B kn s

C0.01u16X4

GND GND
S3HR-1 S3HR-2

(12) SATA_RX#2 ;< cars, tm 01u16X4

S3HR+1S3HR+2

GND GND

I
IF

X1 X2
MEC1 MEC2

2224

ST _TX3 _ C501,, C0.01ul6X4
ST TX#3 05071| C0.01ul6X4 Eé

SATA14PM_BLACI

ST_RX#3 _C500,, C0.01u16X4
ST_RX3 C499| C0.01ul16X4 é

SATA_TX1 (12)
SATA_TX#1 (12)

SATA_RX#1 (12)
SATA_RX1 (12)

SATA_TX3 (12)
SATA_TX#3 (12)

SATA_RX#3 (12)
SATA_RX3 (12)

2015.05.13 Change to 90 degree

SATAS_6

GND GND

€481, C0.01u16X4
(25) SATA_TX4 K
(25) SATA TX#4 C492)C0.01u16X4

S3HT+1 S3HT+2
S3HT-1 S3HT-2

€479,/ C0.01u16X4
25) SATA_RX#4
izsg SATA:RX: i; c4so1.|h‘n 01uibxd

Bk s

GND GND
S3HR-1 S3HR-2

K

S3HR+1S3HR+2

GND GND

X1 X2
MEC1 MEC2

ST _TXS5 C@‘l C0.01u16X4
ST _TX#5 C494| C0.01u16X4 E

ST_RX#5 C497, FCU.01u16X4
[ ST RX5 s Co01uToxa

SATA14PM_BLACI

CA9ty)

SATA_TX5 (25)
SATA_TX#5 (25)

SATA_RX#5 (25)
SATA_RX5 (25)

MICRO-STARINT'L CO.LTD

MS-7970

Document Description

SATA ExpresySATA Connector

[Date:_Thursday, July 23, 2015 [Sheet 27 _ of
T




5

2015.04.27 Remove USB power MP1495

R581 510R/4

R214 10R/4

VCC5 O——wW

(40,44.45) ATX_PWR_OK 3 R213, , 10K/1%4 5VUSBSW 5V

U57

1

AARE_ AT 5vSB
5VUSBSW 5VSE74 4,CO1u16X4

(15,19,21,40,45,47,52,55) SLP_S3# S3#
(15,21,40,45,52,54,55) SLP_S4# S5#

(40) USB_MODE Y)————————4{ MODE

5VSB_DRV SVSBDRVZ __ ss5ysBDRV2 (45)

5vCC
5VSB

5VCC_DRV

uP7501

H:SUPPORT S0/S3/S5
L:SUPPORT S0/S3

I——23- enD

5VDRV2, 5VSBDRV2 width 12mil,
Do NOT route near the edge of a board.

ATX_5VSB

5V_RUSB

Q33
P-POSPO3LCGA_SOT89-3-HF

5V_RUSB

5V_RUSB T

SVSBDRV2 . G 4

l =

79 = coa 9

I X_CO.1ul6X4 | X_C0.018Y16X4

- “ o35
5VDRV2 _ 4

2015.07.02 Remove 0Ohm C104
I X_C0.1u16X4
= N-PK632BA_PDFN8-HF
VCC5
need confirm C780 value

2015.07.02 Remove 0Ohm

5VSBDRVZA

ATX_5VSB

5VDRV2

c778 =
X_C0.1u16X4

crs0 9

X_C0.018Y16X4

Q79
P-PO6PO3LCGA_SOT89-3-HF
5V_FUSB

5V_FUSB T

——

s

C779
X_C0.1u16X4

——t

VCC5

‘1 o8

1

N-PK632BA_PDFN8-HF

4 _6A

1.0
F-SPR-P260T-HF
F13
1.0
F-SPR-P260T-HF
1.8A

F-SPR-P260T-HF

Fo PS2_USBL
| 104 osv RusB2 1
F-SPR-P26T-HF
F10 LAN_USBL
| 184 osv RUsB3_1
F-SPR-P26T-HF
F11 HDMI_USBL
| 184 sv RUsB32
F-SPR-P26(T-HF
5V_FUSB 4_6A
F12 JUsBL

|—os5v_FusB2_1

JusB2
|—os5v_FusB3_1

Juse3
|—os5v_FusB3_2

P-MOS
D03-06P0319-N03

N-MOS

D03-510BA0OC-NO3
D03-3056M00-U47
D03-4C05N03-005
D03-3830D09-N47
D03-632BA0C-NO3

D08-2000300-P16 (Itrip=3.5A; 0.0030hm)
D08-0300700-P16 (Itrip=2.6A; 0.0150hm)

MICRO-STARINT'L CO.LTD

MS-7970

Size
Custom

Document Description

USB POWER-M P1495/UP7501

Rev
11
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EMI Cap near Connector.

5V_FUSB2_1

C345
€0.1u10X:

I

FRONT USB PORT 7,8

5
(12) MB_USB_7D+ 1] o [4CMMB USB 7D+
(12) MB_USB_7D- 2| A~ CM _MB USB 7D-
CNIC-L12:9008080-HF
TS
(12) MB_USB_8D+ 1] o [4EMMB USB 8D+
(12) M8_USB_8D- 3 2| A~ |s_cv mB uss sp-

CMC-L12-9008080-HF

CM_MB USB 8D- g
CM MB USB 8D+ 1

5V_FUSB2_1

CM_MB_USB_7D+

ESD-ESD5V5USULC-HF

NEAR CONNECTOR

1.0A

5V_FUSB2_1
o

CM_MB _USB_8D- 3 DC o4 Cli
CM_MB _USB 8D+ 5 6 Cli

| @ 030

HIXS[OIM_BLACK-RH-3|

MB_USB_7D-

MB_USB 7D+

5V_FUSB2_1

I b—L) }—J—O
I" H-OSE£'9n0.vad +9203

5V_FUSB2_1

R674
10K/19%/4
(14) oc#3 <<

R675
15K/1%/4
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L19
(12) MB_USB_3D+ 1 4 CM_MB_USB 3D+
(12) MB_USB_3D- ) 2l ~ |2 CM_MB_USB 3D-
CMC-L12-9008080-HF
120
(12) MB_USB_4D+ ) 1 4 CM MB USB 4D+
(12) MB_USB_4D- ) 2| ~~ |3 CM_MB_USB_4D-
CMC-L12-9008080-HF
123
(12) ssTxap S 212 CO.II0X4 _ SSTXS+ 3 4 CM SSTX3+
(12) ssTRaN 3 C213,Cout0x4  SSTX3: 5 | A~ |a CM_SSTX3-
CMC-L12-9008080-HF
124
(12) SSRX3P ) SSRXSP 1 4 CM_SSRX3P
(12) SSRX3N ) SSRXIN 2| ~~ |s CM_SSRX3N
CMC-L12-9008080-HF
125
(12) ssTxap S 219, CO.IIOX4 _ SSTX4+ 3 4 CM SSTX4+
(12) ssTXAN D 220, C0ut0X4  SSTXa- 5 | R~ |a CM_SSTXé-
CMC-L12-9008080-HF
126
(12) SSRX4P ) SSRX4P. 1 4 CM_SSRX4P
(12) SSRX4N ) SSRXAN 2| ~~ |= CM_SSRX4N
CMC-L12-9008080-HF
117
(12) MB_USB_13pP)yME USB 13D+ 1 4 CM MB USB 13D+
(12) MB_USB_13Dp)MB USB 13D- 2| A~ |.a_cm mB usB 13D-
CMC-L12-9008080-HF
L18
(12) MB_USB_14p)yMB USB 14D+ 1 4 CM MB USB 14D+
(12) MB_USB_14pp)MB USB 14D- 2| A~ |a__cm vB uss 14D
CMC-L12-9008080-HF
131
(12) SSTXEN S C263,CO1uI0X4  SSTXS: 3 4 CM_SSTX5-
(12) SSTX5P ) €266, CO.u0X4 _ SSTXS+ 2 | A~ |3 CM_SSTX5+
CMC-L12-9008080-HF
133
(12) SSRX5P ) SSRXSP 1 4 CM_SSRXEP
(12) SSRX5N ) SSRX5N 2| A~ |=a CM_SSRX5N
CMC-L12-9008080-HF
134
(12) sSTXEN S C439,/CO1uI0X4  SSTXG- 3 4 CM_SSTX6-
(12) ssTxeP B Ca21, CO.MIOXG  SSTX6+ o | A~ | a CM SSTX6+
CMC-L12-9008080-HF
L35
(12) SSRX6P ) SSRXGP 1 4 CM_SSRX6P
(12) SSRXBN ) SSRX6N 2| A~ |=a CM_SSRX6N

CMC-L12-9008080-HF

5V_FUSB3_1

C336 C0.1u10X4 i
U2
CM_MB_USB_4D- 6 4 CM_MB_USB_3D-
CM_MB _USB_4D+ 1 3 CM _MB USB_ 3D+

ESD-ESD5V5USULC-HF

u26

AOZ8808DI-05
CM_SSTX4- [ T T CM_SSTX4-
CM_SSTX4+ 2 da CM_SSTXa+
CM_SSTX3- a3 4z CM_SSTX3-
CM_SSTX3+ 5| 111N s CM_SSTX3+

T

u27

AOZ8808DI-05
CM_SSRX4N [ T T CM_SSRX4N
CM_SSRX4P 2 d o CM_SSRX4P.
CM_SSRX3N 4| 2 dz CM_SSRX3N
CM_SSRX3P 5 LT 6 CM_SSRX3P.

CM_MB USB_14D-

USB3.0 (ESD)
DOG-06A050C-A68 (M)
DOG-05A0300- 114

5V_FUSB3_2

C0.1u10X4 I

6 CM_MB _USB _13D-

CM_MB USB 14D+

1 CM _MB USB 13D+

ESD-ESD5V5USULC-HF

us3
AOZ8808DI-05

CM_SSTX6+ [ pp—: ) CM_SSTX6+
CM_SSTX6- 2 do CM_SSTX6-
CM_SSTX5+ 4 | 4 CM_SSTX5+
CM_SSTX5- s TI s CM_SSTX5-

usl
AOZ8808DI-05

CM_SSRX6N [ " 1) CM_SSRX6N
CM_SSRX6P 2 do CM_SSRX6P
CM_SSRXEN 4| 4 CM_SSRXEN
CM_SSRX5P s TIIT e CM_SSRX5P

USB3.0 (ESD)
DOG-06A050C-A68 (M)
DOG-05A0300- 114

CM_MB USB 3D+ 11
CM_MB USB 3D- 12

JusB2
D2+

D2-
CM_SSTX3+ 14| 1y0r
CM_SSTX3- 15 | 1.
CM_SSRX3P 17| aon
CM_SSRX3N 18 | gy
5V_FUSB3_1 O 19 1 vBus2
It 16{ GnD
It 131 GND
oM MB USB 4D+ g [~
oM MB USB 4D- g |-
CM_SSTX4+ 6] s
CM_SSTX4- 3 .
CM_SSRx4P 3 .
CM_SSRX4N 2| o
p—————————{onDp
5V_FUSB3_1 O 1 vBus1
It 4 GND
It 10-{ Ne

[px10_cONNECTOR
BH2X1020]-2.0P1TCH_BLZ

FRONT USB PORT 13,14

use3
CM MB USB 13D+ 11 o
M MB USB 13D 12 |
CM _SSTX5+ 14| 1o,
CM_SSTXS- 15 | 1.
CM_SSRXSP. 17| s
CM_SSRXSN 18 | .
5V_FUSB3 2 O 19 1 vBus2
It 161 GnD
It 131 6nD
CM Mg USE 14D+ g [
oM MB USB 14D- g |-
CM_SSTX6+ I3
CM sSTX6- 3
CM_SSRX6P. 3 .
CM_SSRX6N P2 .
It GND
5V_FUSB3_2 O 1 vBUs1
It 4 GND
I 10-{ Ne

[2X10_CONNECTOR

BH2X10[20]#-2.0PI

5V_FUSB3_1
o
EMI Cap near Connector.
3
B
1¢
5V_FUSB3_1 ;4;-?)
g
s
5
S
g
o
w
@
Q
E]
C344 =
I C€0.1u10X:
= 5V_FUSB3_1
o
R234
10K/1%/4
(14) oc# <<4
R238
15K/1%/4
CK-RH =
5V_FUSB3_2
5V_FUSB3_2
o
R737 m
10K/1%/4 N
1F
.y
—~
(14) oce <K Na
3
g
R738 8
3
15K/1%/4 g
EMI Cap near Connector.
5V_FUSB3_2
C346
C0.1u10X:
CH_BLACK-RH
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PS2 KEYBOARD & MOUSE CONNECTOR

PS2 Power

USB MODE

C339 C0.1u10X4 I

D4
CM_MB_USB_9D- 6 4

CM_MB_USB_10D-

CM_MB _USB 9D+ 1 CM _MB USB_10D+

SD-ESDSVSUSULC-HF

I

s5
VCC50 [OATX_5VSB
l s USe 4_C6 4 Cl0u63x6
J-ops2_uss o lf ps2 USB 5VDRV2 EN
u2 |
N T a I ) 5VDRV2 EN N [y 0.5A
3 28 23 22 X T Cotutoxa s oct ga vout
co
> > > > —L —_
el ol R £ = C0.01u16X4 g vouT L o (28.45) 5VORV2  Sy—RIZ AN 200K/1%4
2121212 (40) PS2_MODE Y———41 EN 5} uo-
u3 = UP7550PMA8_SOT23-8-H
KBDAT R31 _, . 33R/ KB DT KB DT 6 4 MS DT = R11
333 MEDAT MEbAT R30 7.7 /33R/ MS DT 56K/19/4
(40) KBOLK KBCLK R35 L\ 33R/ KB CK KB _CK 1 MS CK
(40) MSGLK MSCLK R22 77 33R), MS_CK =
For EMI solution 2008-12-03 c7 | [ | c12] ci ESD-A0Z8902
o ToToTo
2 21 212
& 5| 8| & =
8 8| 8] 8
ks sl 8| s
) 2| 2%
g g| & 8
z z z z
H £ %] %
.
REAR USB PORT 2,3 (W/ PS2) 1.0A
PS2_USB1B
4 1
5V_RUSB2_1 O e USR5 vees GND-1
CM_MB_USB_9D+ 2 Usgz; 15 |1
16 16
T
1 4 CM_MB_USB 9D+ 8
(12) MB_USB 9D+ T 5V_RUSB2_1  O——=175 0S8 105 vee.2 ooz bs
~ CM_MB_USB 9D- CM_MB_USB_10D+ - .
(12) MB_USB 9D- ) 2 AN 5V_RUSB2_1 5V_RUSB2_1 6 Use1+ 17 L
CNCL12:9008080-HE 18
MINIDIN_USBXZ-RF-
EMI Cap near Connector.
2 m L
1 4 CM_MB_USB_10D+ @ R682
(12) MB_USB_10D+ V) P 10K/196/4
(12) MB_USB_10D- ) ~ CM_MB _USB_100- SVRUse2. 1
15 - o)
CMC-112:9008080-HF g 9) oca <&
5
]
& R702
8 15K/1%/4
Q
I c347
5V_RUSB2_1 = C0.1u10X
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e

(12)

(12)
(12)

USB3.0 (ESD)
DOG-06A050C-A68 (M)
DOG-05A0300- 114

5V_RUSB3_1
o
4 csa1 ycoiuioxa I

u21
AOZ8808DI-05

4 CM_MB_USB_1D-
3 CM_MB_USB_1D+
ESD-ESD5V5USULC-HF

L9
MB_USB_2D- > 4 CM_MB_USB_2D-
MB_USB_2D+ ), ~ CM MB USB 2D+
CMC-L12-9008080-HF
L10
MB_USB_1D- 4 CM MB USB 1D-
MB_USB_1D+ ) ~~ | .3 CM MB USB 1D+
CMC-L12-9008080-HF
11
(12) sSTXN  SH——C199) COLUIONA SSTX2: CM_SSTX2-
(12) sSTxoP Sy C200,,COLuI0Xa SSTX2¢ 5 | RS CM SSTX2+
CMC-112:9008080-HF
12
(12) ssrRx2N <& 4 CM SSRX2N
(12) ssrxz2p <& ~~ |3 CM ssrx2p
CMC.LI2: 0-HE
13
(12) SSTXIN SH——C197) COLUIONA SSTXI. CM_SSTX1-
(12) ssTxap Sy Cl98 COlul0Xa SSTX1xp | RS CM SSTX1+
CMC.112:9008080-HF
13
(12) SSRXIN <& LU |4 CM SSRXIN
(12) ssrx1p <& ~~ |3 CcM ssrxip

CMC-112-0008080-HE

CcM SSRXIN 1 [ \d.10 CM_SSRXIN
CM _SSRXIP 3 do CM_SSRXIP
CM SSRX2N 4 [ 2 CM_SSRX2N
CM SSsRx2P_5 | ‘T4 Iy CM_SSRX2P

u22

AOZ8808DI-05
cMsstxer 1 [ \duo CM_SSTX2+
CM _SSTX2-__5 d o CM_SSTX2-
CM_SSTX1+ 4 [ 4 dz CM_SSTX1+
CM SSTX1-_5 | ‘T4 6 CM_SSTXL-

5V_RUSB3_1

+ €103

I
T-4H-0SE'9N0LrQ:

EMI

Cap near Connector.

5V_RUSB3_1
o
5V_RUSB3_1
i 2015.04.27 Modify link with PCH
©503 C502
C2200p5gX4C2200p50X4 LAN_USB1A
c349 10 12| CM_MB USB 20+
5V_RUSB3_10- VBUS-D1 D1+
Co.1u10x: . oL ] CM_MB_USB 20-
GND-D1
13 GNp-01 ssTxi+ (18 Sl
1 3| GND-02 SSTX1-
GND-03
1 L Z GND-04 SSRX1+ ﬁ gm 222?%;
= GND-05 SSRX1-
5V_RUSB3_10 1 vBUs-DO Do+ |3 —
DO-
7
GND-DO
2 onp-og SsTXO0+ |2 S ssIxLe
31 oNp-o7 SSTXO0-
Gno-08 D! CM_SSRX1P
9 { GND-09 ssrxo+ |8
0 5 CM_SSRXIN
401 GND-10 SSRX0-
RI45_USBX2_LEDX2_TX-RH-98
3vse -
o3
Pl
2
3
floK OC#0 PCH Side pull high.
Q115
0C#0 HOCH  (14)
D1
5v_RUSB3_10—RI58 \ J1OK/1%4 a1l |

i NN-2N7002D

From ASM1142.

From ASM1142.
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3

Minimun gap should be greater of

>15mil with other signal.

USB HS (900hm-Diff)

Chip to Connector 1.5 inch.
VIA Hole 2

UU1A
CLK Rule (Follow SB PDG) ASM1142
(13) CLK_ASM1142 DP 3% 4804 pE_CLKP U20P_A 23—
(13) CLK_ASM1142_DN 490 PE_CLKN U2DM_A |F22—<
42 ASM_SSTXAP
USTXP_A ASM_SSTXAP (34)
CUA43, C0.22u6.3X4PE9_ASM1142 RXPO_C - 43 A SSTXAN -
Sg Egg—ﬁgmgjg—mgé CUA% C0.22U6.3X4PEY_ASM1142 RXNO C pTXOP USTXN A 745 ASM_SSRXAP ASM_SSTXAN (34)
. | PTXON U3RXP_A [H45——2i 23N ASM_SSRXAP (34)
(12) PE9_ASM1142 TXPO CUA1,) C0.22u6.3X4PE9_ASM1142 TXPO C pRXOP USRXN_A USB SS (800hm-Diff ASM_SSRXAN (34)
(12) PE9_ASM1142_TXNO § €0.22u6.3X4PE9 ASM1142 TXNO C PRXON USB HS (900hm-Diff
PCIE Rule (Follow SB PDG) u20p_B [H9—x
»—80d prx1p U2DM_B HE—x
»—81d pTXIN 29 ASM_SSTXBP
usTxp_g (38— SRS ASM_SSTXBP (34)
%—B3d prx1P usTXN B (28 M SSRXEP ASM_SSTXBN (34)
%—84d pRXIN U3RXP_8 |3 RSN eSRXEN ASM_SSRXBP (34)
R USRXN_B ["TSB S5 (800hm-Diff) ASM_SSRXBN (34)
PLIRST BUL# ASMI142 0
(41) PLTRST_BUL#_ASM1142 Dy bLEST DLt o] peRsT
(13) ASM1142_CLKREQ#4 RU25 .\ OR 3| PE_CLKREQ# PPON_A 55 Eggmé O TPU4
PPON_B PPON_X Tnternal Pull-up £8°vcea
- ASM ST 2| G\ o oon
- ocI_A# -0 TPUG
-7 oci By [22—0CB -0 TPV,
-7 3vsB uu PONRST# 9| ,opor, - OCI_X Tnternal pulT-up €6YSus
-7 ASM1142 RUL7=80K. USB SPISCK 5 51 Xi
cu9 USB SPICSB 7 gf’}fg;’; ;8 50 X0
SMI' connect to GPI which ClulGXGI USB SPISL__ 8 f gppy
support smi function. = USBSPISO 6 ]gpipo UART RX A0 TPU2
. o 11 DY
SB side need pull high 10K ohm to 3VSB. UART_TX TPU3
(Intel 8X & 9X series use GP1057) RX/TX Internal Pull-up
RU20 47K a1 | oor ey RExT | 59__ASM1l42 REXT  Ruzl 12.1K/1%
- ASMIT42AE -
RU4§ , 47K 5 3yss

(15,20,21,22,25,26,35) SB_WAKE# ASM1142 WAKE#

QU4  2N7002

Remove Cut Power.

(14) GPP_C23_USB3_sMi1 ((—RUZBAO0R ___ ASM SMIL__

3VSB Total Current:246mA+635mA

X0/XI (95hm-Diff,Spacing 30mil )
UREXT,PEUREX (W/Sg: 10/7
OCIA,OCIB,PPONA,PPONB(WIS) : 5/8
3vsB -
X0
RU4Z . 47K
cuzs f31vu
C12p50N4 5= = | 20MHz18p_S
USB_SPISCK RU4§ . X_4.7K | ) -
pd

ASM1042 1.05 VSB Power

ATX_5VSB

RU22 _10R/4 ASN1142 VCC CU27 1 C1u6.3X4 I

<
uue 635 mA
o e L )
S vour |8 o O USB3_1P2_VSB
3VSBO ? 21 En I
I 1 = cu29 RU29
C0.015u16X4¢ 10K/1%
cu30 5 2 o et gg'jleaxs
u6.
Icmue,axa TTNe_o o
= I o] GS713350-R_PSOPS-HF RU32
19.6KR1%4|

IF
I
T

ASM1142 :RU32 change to 19.6K.(R11-3162T12-W08)

u1B
ASM1142
TPU3 O——13 vee N vee-1 ﬁz—o 3vsB
vee2
—L4 exTL veep- (58 O 3VsB
VCCP-2
TPUll(F—lﬁ* VCCSUS_IN a8
VCCU-1
TPU120——17 ycesus_ o vecu-2 44—
3vss O—j VCCSUS-1 voD-1 (L O USB3_1P2_VSB
VCCSUS-2 vop-2 |12
VDD-3
USB3_1P2_VSB o—j VDDSUS-1
VDDSUS-2  VDDP-1 2
VDDP-2
35
ﬁ&i GND VDDU-1
VDDU-2 [-47——
1 TtPUsBO——15-{ paND VDDU-3
ASMI142AE
2015.05.25 Remove co-lay power.
USB3_1P2_VSB
Close to UU1.58
CU47_, C10u6.3X6
[ 1 1P2_VSB USB3_1P2_VSB

USB3_1P2_VSB
Close to UU1.41

Cu48 , C10u6.3X6 I

3vsB

Q@ Close to UU1.4/32
CU10, C0.1u6.3X4

3vsB
o)
Close to UU1.20/24
CU22 ,CO0.1u6.3X4
C0.1u6.3X4

UsB3_:
Q

Close to UU1.35/47/52
CUL

C2.2u10X4

Close to UU1.21/34
CU21,, C0.1u6.3X4
[__cu23 ICO.1u6.3X4

3vsB USB3_1P2_VSB
O Close to UU1.38/44/55/62 o Close to UU1.1/12/33
CULl , C22u10X4 CU17, C0.1u6.3X4
CU12 1C2.2u10X:
CUL4 |/C2.2u10%4 |
CUL5 1 C2.2u10X:
ASM1142 change to 2.2uF.

3vsB 3vsB
uu3
e HOLD
USB_SPICSE il L cu49
C0.1u6.3X4
USB_SPISO 5
X 47K __USB SPISI 2:3
USB_SPISCK 6 SCK GND
PM25LD512C2-SCE
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3

TOT
(12) MB_USB_5D+ 1
(12) MB_USB_5D- ) ~

SSD5+

SSD5-

CMC-L12-9008080-HF

(12) MB_USB_6D+ ) 1
(12) MB_USB_6D- )

4

SSD6+

3

3

SSD6-

CMC-L12-9008080-HF

(33)

(33)

(33)

(33)

(33)
(33)

(33)
(33)

ASM_SSTXAP 3> cu2 1 C0.22u6.3X4 SSTXA+

CU3 ;,C0.22u6.3X4 SSTXA-
aly

ASM_SSTXAN )

ASM_SSRXAP

ASM_SSRXAP ),
ASM_SSRXAN

ASM_SSRXAN )

ASM_SSTXBP $y—————CUB 4, C0.22u6.3X4 SSTXB+
.. .. SSTXB-
ClLl C0.22u6.3X4

ASM_SSTXBN )

ASM_SSRXBP ASM_SSRXBP
ASM_SSRXBN ) ASM_SSRXBN
USB2.0
D0G-0200529-A68 Main
D0G-0100619-105 AVL
5V_RUSB3_2
o
¢—C343 jcoduioxd
uf]
SSD5- 6 T 4 SSD6-
A
SSD5+ 1 SSD6+
(&

SD-ESD5V5USULC-HF

ESD Protection

NEAR CONNECTOR
DU2
AOZ8808DI-05
Asm ssrxBP 1 [F —— \d g ASM_SSRXBP
ASM_SSRXBN o %I ASM_SSRXBN
ASM_SSRXAP 4 [ 3 ASM_SSRXAP
ASM SSRXAN 5 | ‘TEE M s ASM_SSRXAN
lTi
bus
AOZ8808DI-05
ssxa+ 1 [ \doo SSTXA+
SSTXA—__ > d_a SSTXA-
SSTXB+ 4 | 4 A 7 SSTXB+
sstxe- 5 | TTT TN e SSTXB-
11—1
USB3.0

DOG-06A050C-A68 Main
DOG-05A0300-114 AVL

5V_RUSB3_2

RU33
10K

Rear USB3 CONN

Important~~
If USB3.0 signal conect to front pin header,
please must less than 1.5 inch,short trace

has better eye diagram with some bad fly cable by SI customer.

min 80mil.
3vsB 1.8 A
5V_RUSB3_2
RU34
10K
QU1
G D2 Soc#s @)
D1 3
= s
T+
2N7002D P

OC# signal connect to
SB OC pin.

o4

' CD470u6.3

I

EM

Cap near Connector.

5V_RUSB3_2

€350
C0.1u10X:

I

1.8A

5V_RUSB3_2
o
SSTXA+ 19
11
SSTXA- 18

SSD5- 12

14

1

SSD5+
ASM_SSRXAP 16

17

ASM_SSRXAN 15

2015.04.30 Modify link with ASM1142

USBAX2M_RED-RH-4

5V_RUSB3_2
o
SSTXB+ 9
21
SSTXB- 28
SSD6- 2
4
SSD6+
ASM_SSRXBP 2
ASM_SSRXBN
[USBAX2M_RED-RH-4
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VCC3

(12) PE11_LAN_TX
(12) PE11_LAN_TX#

ISOLATEB

3VSB O

(13) CLK

(13) CLK_|

é§ PE11 LAN TX

2015.04.23 Change from Intel LAN

RTL8111G/RTL8111H Giga LAN

8111H:B06-08111CC-R09
8111G:B06-081116C-R09

UL3

CLqu';O.lulOXA PE11 LAN TX C 71
PETI LAN TX7 _CLI7,{0.1ul0X4 PE11 LAN TX% C1g :2};

Lan.De CHAN DNl pREFOLC P
LAN_DN 16CH REFCLK_N
—SOLATEB 20 |
S‘EOV\L//ZTKEEB“ ISOLATEB
(15,20,21,22,25,26,33) SB_WAKE# <<—"2L LANWACKEB

i RLS 2.49K1%4 RSET 31 RSET

<]

VDD33; VDDREG

”””””” 1 vDD33
11 32 VDD33 width>40mi AVDD33-1
AVDD33-2

VDD10 width>60mil

8111G:MAX: 244mA
8111H:MAX:177.57mA

11
I

Q
Q
|
Y

2 24

For surge improvement

_L cua_l_ CL8

&

I—A
axe'on,
—
oxe'on,

w
o

——A——e—o
o
R
'.iA
o
e
L
5

2l
|

e

CL21 CL23

Lo

e}
o]
©

I———

a
Q
=
Iy

VDD100- 4

REGOUT

DVDD10

AVDD10-1
AVDD10-2
| AVDD10-3

|
|
|
|
! 2
|
|
|

T&L GND

PCIE interface

aamod ® Ja03epnbay

18

PE11 LAN RX C _ CL19,,0.1u10X4
Hsop PETL TAN RXZ C_CL20]10.1u10X4 §

HSON
] e a—— e
CLKREQB >

f2 TR DO
MDINO

4 TR D1+
Transceiver MDIP1 [~ TR D1-
Interface MDINL

DIP2 TR D2+
[z —  TRD2
MDIN2 b

.
MDINg [HO—— 22—

PLTRST_BUL# LAN (41)

EEPROM Leno |22 LEDO
LEDL/GPO LEDL
LeD2 LED2
ook CKXTALL |28 CLK_LANI CL18,,27p50N4
YL1
3 25MHZ18P
CKxTAL2 [29—CLK LAND T

m
CL16' 27p50N4

TL8111H-CG-RH

Pin33: 4 via from top layer to GND layer
and make the via at the center of IC.

;I 2 I = UUMXAI 2 I eTe
gl L% 1g Llglg
8111G POWER Consumption 8111H POWER Consumption

3.3V @ mA mW 3.3V @ mA mwW
10 M Tdle/TxRx 17.15/116.7 56.6/385.1 10 M Idle/TxRx 9.9/84.69 32.67/279.48
100 M Idle/TxRx 71.45/129.5 235.8/427.4 100 M Idle/TxRx 48.11/92.44 158.76/305.05
Giga Idle/TxRx 179.1/243.9 591/804.9 Giga Idle/TxRx 124.5/177.57 410.85/585.98
ALDPS 6.41 21.15 ALDPS 5.50 18.15

PE11_LAN_RX# (12)

LAN Connector

ESD-AOZ8902CIL-HF

ESD-AOZ8902CIL-HF

DOG-0200529-A68
DOG-0100619-105

VDD33
PE11_LAN_RX (12) T - _ _FOrem. __ _ _ _ _ _ 5
: RL1, , J00R/4 CLL X 0.1ul0Key,
,,,,,,,,,,,,,, 3
LAN_USB1B
LVDD33 9 e
LED2 RL2, . 220R/4 [ED2 ACT 30 i'égf
7 oo 12 Power
r— - Tl- R DO- o1 TD1+
D0G-1020510-105! bl CL EDL- o2+
D0G-8010510-S10, ! 0-1u10><4I e 3 T2-
L _ Jkso = R D2 5 | 103
R DS+ 261 1pa+
For EMI= R D3- 7 | 1pg.
It 8| GND-11 e
LEDL RL3, . .220R/4 LINKI000% 1| S oLen.
GLED;OLED+$
r--— -7 - RJ45_USBX2_LEDX2_TX-RH-98
LEDO | RL4 220R/4_LEDO_LINK100#
7777777 T
For EMI 2015.04.27 Modify Tink with ASM1142
Update moduale 2015.05.25
For EMI —~ ~~~~ "~~~ 7 j‘
: LED2 ACT Cl2 4 X 100pS5ON4 |
| |
| LINK1000# CL5 _;} 100p50N4 :
|
|
: LEDO LINKIOO# CL6 ;, 100pSON4 |
|
|
= |
|
L ___ |
\77777777777777777777777777777777777777777\
| ESD Protect |
| UL2&UL3 close to connector |
| |
| _ R |
| VDg33 CL12 close pin5 vugaa CL19 close pin5
| |
! | Cla y0luioxa ) CL3 jj01ul0xa |
| |
| ue u |
| TRDO-___ g 4 TR DL TRD2-___ g 4 TR D3- !
| |
| TR_DO+ 1 3 TR_D1+ TR D2+ 1 3 TR D3+ |
| |
| |
| |
| |
| |
| |
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Note:

Document Description
VGA Connector

T
|
|
|
If connect to eDP port,must confirm whether it :
support hot plug detection HPD and re-auxtraining
uvi |
. DP_TXPO_CV1 X_C0.1u10X4 DP_C TXPO 2 RED |
4) DP_TXPO K e RED
: 54; D TXNO §< DP_TXNO_CV2 X CO.1ul0X4 D C TXNO 2 E;gf\" IoRP e | Remove
- B o | & GREEN |
| e, 5 " o el P |
Jp%-Co.1u 125
: E:)) BE'K:B DP_TXNI CV4 X CO.1ul0X4 _DF C TXNL 25 | RXTT 108P I
‘ - h RseT [3—RVT X 200RTM y RV7 close to PIN3 |
|
| (4) DP_AUXP: DP AUXP CV5 | X CO.1ul0X4 DP C AUXP 19 | oo |
| @ DP_AUXNéé DPTAUXN CV6{}X"C0.1ul0X4 _DP C AUXN 15 | RXA1XT Hsyne |2 Cgmg |
L VSVNC
| VSYNC |
-0 VGA DDI3_HPD 3
(13) VGA_DDIB_HPD <& T HPD 1 VGADDCCLK _RVA, X ORBDC SCL :
RV \‘,’22.5’585.;2 16 VGADDCSDA _RV5 2 X_ORPDC_SDA |
X_4.7K/4 15
vees I DCAUXP | IVDDO_1P8V IVDD_1P8Vv
Oo———4 pcauxn TPV2 ‘ 104mA
1o 5 i
1 NC-1 ‘ RV2 X _OR/4 m .
= RV2, X _2.2K/4 TPV3
:Hw OSSR PCSCL NC-2 [F4—0 |
vces - PCSDA
| cvzs cvzs
2 o |
VGADDCCLK 12 | oo IVDDO VDDO_1P8v ‘ Ix_c4.7u1oxe I X_C0.1u10X4
VGADDCSDA 13 | |SPocR | 1 1
:xggé 'VDD_1P8V | IVDDO_1P8V - DAC_VDDC
TPV: -
vees b——24{ yroBG IVDD-3 | Lve 66mA T
IVDD-4 | ;
| X_60L500mA/6 l cv26 l
PWD =
AvCC-1 \VCC_1P8V ! cvaz2
AVCC-2 - | I X_CA4.7U10X6 I X_C0.1u10X4
ca00 22 vDD33-L | L L
X_C10u6.3X6 vees o IVDD33-2 I
= ASPVCC |
L 22 ovbp-1 ! AVCC_1P8V
= vees  o- 401 5vpp-2 VDDA |-5—————0DAC_VDDC | VDDO_1P8V —
close to PIN 29 | Lve 38mA
ag o I6——op !
vees o MCUVDDH 2 vDDC AC_VDDC | X_60L500mA/6
© | c393 cvss
_X_IT6515FN-BX-0050-RH X_C106.3X6
S | X_C0.1u10X4
| -+
| =
L | Close to PIN32
DVI_VGA_PWR_5V DVI_VGA_PWR_5V |
[ o) |
RVI3 X ORM4 | CVIgX COIIOX4 |, RVIZ X ORI | CVIgX COIIOX4 |, |
|
uv. uv. |
| —RV14 \ X OR/4 1N | —RVA8 X OR/4 1ol :
__dSYNC 2 | 4 RV1§ . X 33R/4 5V HSYNC VSYNC 2 |4 RVIQ, X 33RM4__ 5V VSYNC |
o o ‘
1 ‘
= = |
X_AHCT1G125DBVR_SOT23-5-RH X_AHCT1G125DBVR_SOT23-5-RH |
|
RV1§ , X_33R/4 RV2Q , X_33R/4 |
S
RED _ LV1 /) X_10L1A-50/4, VGA RED vgca DVI_VGA_PWR_5V
RV8 I_ I_
X_75RT/4 cvi V8
X_C3.3p50N4 X_C3.3p50N4 VGA_DVIL
6 RV21 $ Rv22 Rv23 RV24
= = = 1 o1 I - X_4.TKg4 X_4.TKI4 X_2.2 X_2.2Kld
7 M
GREEN . LV2/) X_10L1A-50/4, VGA GREEN 1 5VDDC SDA | RV1y , X 100R/4 __5VDDCSDA 9
v 8 ! |
RVO l I_ 13 5V_HSYNC | | DDC_SCL 1 5VDDCSCL
X_75RT/4 cvo cv10 9 )
- | |
. : 4 5V_VSYNC
I X_C3.3p50N4 I X_C3.3p50N. o 14 ‘ | v
= = = 5 15 5VDDC SCL___| RV13 , X 100R/4 __ 5VDDCSCL si NN-2N7002D
|
BLUE . LV3,/) X_10L1A-50/4 VGA BLUE o[22 |2 L ! DDC_SDA 5VDDCSDA
& _VGA_DV|-RH-§ s 510 ¢
o =& £
X_75RT/4 Ccvii Ccvi2 Ix |>< Ix ‘x .
IX_C3-3P50N4 IX_C3-3P5UN4 e Lla 1o |e Vendor suggest 22ohm for better 12C quality
= s B 18 |8
= = = 2 2 |2 |&
g 18 |18 |8
4 4 Z z
95— —%
pvi Fsvi - DVI_VGA_PWR_5V DVI_VGA_PWR_5V
vecs 2 DVI VGA PWR 5V [o)
CV20),X_CO.1u10X4 |, |_cvaiyx codutoxa y,
S-1INS817 F-MICROSMD110
= cvas 4
C0.1u10X4 DVv2 DV3
4 VGA BLUE 5VDDC SDA g 4 5VDDC_SCL
4 —b T
T VGARED 3 a__ VGA GREEN 5V_VSYNC 1 3 5V_HSYNC MICRO-STARINT'L CO.LTD
X_CM1293A-04S0 X_Cl A-04SO MS-7970
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VGA: resolution of 2048x1536 pixels with 32-bit color at 75 Hz (4:3 QXGA) Check MSI PN
N58-39F0231-K06 VoA DVILE
1] shell-1
DVI C DATA2 N o1 | 5xr
DVI_DDPC CLK N _C53 ;3 C0.1u DVI C CLK N R118 , . 470R/4 DVI C_DATAZ P D
((:)) EEJ)\\//I\%B':%%LLKK% DVI_DDPC_CLK_P_C54 11C0.1ul0X4 DVI C_CLK_P R120"V470R/A ]  DVI DATA CLK D D:TEALle
(&) DVIDDPCTXNG DV DDPC TXND Cd5 11C0.1u VI C_DATAQ R84 70R/4 Da_| SHIELD-
@ DV DDPC_TXPO DVI_DDPC _TXPO___C46 {1C0.1ul0X4 DVI C_DATA RO7 70R/4 ] DVI DATAO D | DATA4
(4)) DVI DDPCTXNL DVI_DDPC_TXN1 _C47 3C0.1ul0X4 DVI C DATA R98 70R/4 DVI_ DDC CLK R D6 SSEACALK
(4) DV DDPC TxP1  {QDVI DDPC TXP1—C49 3{C0 1ufOX4 DVI C DATA RILI\/V470RA ] DVI DATAL DVI_DDC DATA R 7| OSSR o
) DVIDDPCTXNZ DVI_DDPC_TXN2 __C50 1§C0.1ul0X4_DVI C_DATA RILO\/470R/A pa | R
) OV DDRE DVI_DDPC TXP2___C52 11C0.1u VI C_DATA RILT\ATORA ] DVI DATA2 DVI C DATAL N pa | NS
(4) DVI_DDPC_TXP2 vees VI C DATAT P DATAL
D10
o D101 paTAL
SHIELD-2
0 D12 { BATAZ
@0 D13 pataz
G2 D2__DVI DATA CLK DVIVGA_PWR_5V oDV VGA PWR 5V bi | Vocs
DVI_DATA2 D1 % DVI_HOT DET D16 SQEST
U26 AVL:DOG-05A050C-005 e D17 HaTAD
G1 DVI_C_DATA0 P D18 | pATAY
DOG-06A050C-A68 SN70020 D194 sHiELD-3
E,L D20 { BATAS
us L 1 B2 paTAS L
AOZ8808DI-05 DVI C CLK P D2 S'L‘LELD"‘
DVI C DATA2 N 1 — 1o DVI C DATA2 N DVI C CLK N D2a | &K
DVI C DATA2 P 2 da DVI C_DATA2 P vces CIK
Q X2
DVI_C_CLK N 4 17 DVI_C_CLK_N Shell-2
DVI C_CLK P 5 gy DVI C_CLK P Qa8
G2 D2__DVI DATAL = GA_DVI-RH-22
DVI_DATAQ D1 %
<Ly
izmozn For EMI
L = = DVI_C_DATAO N
[
% R96
- - _ X_243R/19%/4
U27 AVL:DOG-05A050C-005 DV VGA_PWR 5V DVI C DATAO P
DOG-06A050C-A68
EMI
u7 DVI C DATAL N
AOZ8808DI-05 V39
DVI_C_DATAO N . —d 10 DVI_C_DATAO N DVI_VGA_PWR 5V  VCC3 DVI_VGA_PWR_5V C0.1u10%4 R110
DVI_C_DATAO P da DVI_C_DATAO P o X_243RI%/4
= DVI C DATAL P
DVI C DATAL N 4 J7 DVI C DATAL N
DVI C DATAL P 5 PG DVI C DATAL P
R128 R123 DVI C CLK N
2.2K/4 2.2K/4 e
R119
Q21 X_243R/19%/4
a2 DVI_DDC DATA R DVI C CLK P
DVI DDC CLK R DL %
1 aly 1 S2 <« DVI_DDPC_CTRLDATA (13) DVI C DATA2 N
R116
2N7002D X_243R/1%/4
DVI C DATA2 P
(13) DVI_DDPC_CTRLCLK )
DVI_VGA_PWR_5V °
ce0 EMI
DVI_VGA_PWR_5V
€0.1u10%4 | VGA PWR
I HPD [} DVI_HOT DET
vees
DVI DDC CLK R
D R124
DVI DDC CLK R s 4 DVI_DDC DATA R 10K/4
DVI_DDC DATA R
DVI_HOT DET 1 a R125 M
10K/4
ESD-A0Z8902
Q20 = c56 = c6l = C55
13) DVILDDPC_HPD <K . X_C10p50N4 | X_C10p50Ni X_CLOpSON4
1 5 DVI HOT DET R R122 . 10K/4 _ DVI HOT DET
- cs7 NN-CMKT3804_SOT363-6-RH =
X_C0.01u16X4 R121
100K/19%/4
= = = N
0
MICRO-STARINT'L CO.LTD
MS-7970
Size Document Description Rev
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- vces
HDMI level shifter i
R165, , R4 __ycea
§RIBT, \ X 47Kl
4998 899§
U1l
ol - G S SR .
888888288
€99 ;1 C0.1u10X4 HDMI_C_CLK N 23 HDMI_DATA_CLK DN
(4) HDMI_DDPB_CLK_N é*ﬂ»———————aL IN_D1- > > 5 55 5> > > outon-
(4) HOMI DDPBCLK P €98 3}C0.1u10X4_HOMI C_CLK P 39 | N D Sut o |2 HDMI_DATA CLK DP
€90 ,,C0.1u10X4 HDMI C DATAL N 4 20 HDMI_DATAL DN
(4) HDMI_DDPB_TX1_N gé 1k IN_D2- OUT_D2-
{4 HDMIDDPE_TXI P €89 4{C01u10X4 HDMI_C_ DATAL P 42| INDor SUT Dar |2 HDMI_DATAL DP
C84 3 C0.1u10X4 HDMI C DATA2 P 44 1 HDMI_DATA2 DP.
(4) HDMI_DDPB_TX2_P % 1k IN_D3- OUT_D3-
' DM DDPETGN 83 3{C0.1u10X4_HDMI C DATAZ N 45| INDar SUT Dar |18 HDMI_DATA2 DN
C77 43 C0.1u10X4 HDMI_C_DATAQ P 47 14 HDMI_DATAO_DP.
(4) HDMI_DDPB_TX0_P IN_D4- OUT_D4-
{9 HDMIDDPB-TXON éé C76 3{C0.1u10X4_HDMI C DATAQ N a8 | N D oUT Dar [ HDMI_DATAO_DN
(13) HDMI_DDPB_CTRLDATA 81 5pa SDA SINK |22 HDMI_DDC_DATA R
(13) HDMLDDPELCTRLCLK% 9l3c SoL-SINK |28 HDMI_DDC_CLK_R
(13) HDMI_DDPB_HPD ¥ 71 hpp HPD_SINK |30 HDMI_HOT DET
OC 0_HDMI a 25 HDMI_OE#
OC_1_HDMI 2] G690 OF_#25 HDMI_DDC_EN
ce1 DDC_EN =0 HDMI_RT_EN#
EQ 0 HDMI oo ce2
EQ_L_HDMI =y o gextls HDMI_REXT
9y 9 ¥y w0 oo @ 9 o oo
o o o [a) o o o o [a) o o
z z z z z z z z z z z V1.0
D © & 56 6 506 0605 06 0560
1993934 98§ 9 3
HDMI_PWR_5V =
[}
R160, . .2.2K/4 _HDMI_DDC CLK R
R161, . .2.2K/4___HDMI DDC DATA R 9.09K 480P Fail.
So need change to 9.31K.
vces
o -
NXP :-9.09K vees
RI163 , , 4.7K/4 HDMI_DDC_EN ASMEDIA: 3K
R143, X 4.7K/4 _OC 0 HDMI R132 X_4.7K/4
R142 , X 4.7K/4__OC 1 HDMI R131 4.7K/4
RI156 , \ X_4.7K/4 __EQ 1 HDMI R157 X_4.7K/4
gh/Low Detect
R164 , \ X_4.7K/4__EQ 0 HDMI R166 X_4.7K/4
4 asmedia pull down 20K
S 4
"o e note
DDC_EN DDC level shifter disable | DDC level shifter enable internal pull-up at
RT EN# Input 50 ohm termination the input termination ; - 500 o Ih m. L d ENLI 500K h
i i i i interna u - own t ot ohm.
_ resistor enable resistors are set to high impedances p 5l DATA BLE DN
OE# enable the chip is power down and
input termination resistors will internal pull-down
be at high impedance.
HPD_SINK | disable enable internal pull-down at ~2 K ohm;
HDMI_DATAL DN
5V tolerant.
L i _ R149
DDCBUF ENf For DDC |l evel shifitng configurationerpla¢apal |l -down at ~500Kx 8k
HDMI_DATAL DP.
refer to Table.
REXT analog current
; HDMI_DATA2 DN
generation.
i i i note R148
[DDC_EN, DDCBUF_EN, OE#] pPDC Passive Switch| DDC Active Buffer PC1, PCO X_100K/1%/4
HDMI_DATA2 DP.
1, 0, X on Off 00 8 dB internal
HDMI_DATAO DN
pull -down]at
1, 1,0 Off on 4 dB ~ R147
01 500K ohm X_100K/1%/4
HDMI_DATAO_DP.
1, 1,1 Off Off 10 12 dB
0, X, X off off 11 0 dB

Tahle B-] MCH PCT Express TafRX - HODMT Signs Magpangs
NS D il s gl . T = Py : 5
i}
ot [ITE N TP P H Egisl di=ipilen laksilse & Peid
Eaei B THISE_TWTAZ DOOR._0%
THIFIS_DaTaZ I oorp_Gr
THISE_CWETALE DR 1%
[CSP_B_Tl De THIEZE_ DATAL OOFE_LE
COoS=_B_THI_Dh DCee_Th
CCEF B Thl [
|| —
CoER B _Tal_Gi
- - =
POEF_ B Tel [
[== i pi dete ined e SR S B
S _CTELCE HO™ | T v bed Pl
"
SO0 CTRLCATH
HDMIL
xa
HDMI_DATA2 DP 1 SHELL-1
2
HDMI_DATA2 DN 3
HDMI DATAL DP 4-{Tps Datat+ SHELL-4-—X4
TMDS Datal Shield
HDMI_DATAL DN 6] _
HOMI_DATAQ DP Tioe pavat
81TMDS Data0 Shield
HDMI_DATAO_DN ad _ MEC1
HDMI_DATA CLK DP 10 TMES g?:ik+
11 i
HDMI_DATA CLK DN obmie Sjock shie
CEC
HDMI_DDC_CLK R X utitity
HDMI_DDC DATA R 16 [ oon
17 1DDC/CEC Ground  SHELL-3[-X3
HDMI_PWR_5vo—HOMI PWR 5V 18 | +5v Power
HDMI_HOT_DET 19 | Hot Plug Delect
SHELL-2| X2
HDMIT9PM_BLACK-HF-3
12V oR130,,  4.7KI4
Fs4
vees,
Q23 F-MICROSMD110
N-P8503BMG
,HDMI PWR 5V
-!- c64 == cgs I 66
Icom 6X4_CO. u1ox4]:c10us.3xs
EMI cap.-

HDMI_DDC_CLK R

€96,y X_C10pSON4
¥

HDMI DDC DATA R C1071.=7X C10p50N4

HDMI_HOT DET

€108, X_C10p50N4
108X C100

A elox)

HDMI_PWR 5V

u6.3X4 u6.3X4

= C68 ==C88 ==
1 c1

= Co
cu

7 =C82 ==C8l =
cu cu

= C71 == C8 -
u6.3X4 Clu.3X4 Club.3X4 CO.1u10X4 C1u6.3X4 C1ub.3X4

= C72 == C69
[t €0.1u10X4
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3vsB

4
CA24 close to PIN25

2
LIN_OUT

G

SURR

T B- CA25, CA32 close to PIN38 AUDIO1EPORT2 AUDIO1BPORTS
ype - Closed p|N Closed p|N9 Ve LOUT L RA2 75R LOUT_LA 2 SROUT L RA33 , 75R SROUT_LA 52
VOUT, 3 § : 53 § :
ALCSQZ/W FRONT_JD 4 SURR_JD 54
LOUT R RA4, , J5R LOUT RA 5 SROUT R RAS3 , 75R SROUT RA 55
2015.04.24 Modify from T CASLE CAZ CA39 cas = CA32 I CA24 = CAZS
ALC1150 to ALC892 S g S 0.1ul0xa] 220638 | 10u63X6  SMD CAP: Fail to test THD+N 11
_5- E E E EL/SOLID cap: Test THD+N will Pass UDIOJACKXS CA10 T CAlL UDIOJACKXS
=g =& =c =3 q4 DA2 DAL 100p50N 100p50N
& S UAL & = 10uF ESD-SFI0402 ESD-SFI0402
EAPD a7 2 82 EE ALOUT R _ECA2 3+ CD100u10EL5S LOUT R
ox u. F v F
EPADISPDIFIN 22 33 FRONT-R 22 A LOUT L_ECAL iﬁlg 3 CDI00uIOEL5  [OUT L
SPDIFOL 48 | sppiout Z oo )
=3 2 A_SROUT R__|_CA35,10u6.3X6 SROUT R ~F LININ CEN/EAS
6.
G mse >< RAZ3 224 SDIND SDATA-OUT surrR RSO CaaaHoue oo SROUT_L AUDIOID _PORT3 AUDIOIAPORT4
(13) AZ_SYNC 10 Son N SURR-L LINE IN L RA1Q . JK/4 LINE IN_LA 3; CEN_ouT RAS4 . J75R CEN_OUTA 42
(13) AZ_RST# ; 11 ReSET# 32 42
ENTER |4 A_CEN OUT _,_CAA4Q10u6.3X6 CEN_OUT LINEL JD 24 CEN_JD 44
(13.58) AZ_BITCLK Yy RAZ& A ORI4_HDA BITCLK R g f oo\ c o8 [aa——ABASS CAA]1| 106.3X6 BASS LINE_IN R RA1§ , IK/4 LINE N RA a5 BASS RA5Z , 5R BASSA 45
' - 41
AZ_SDINO SIDER |46 CAl2:=  FCA9 UBIOIACKX5 CA6 T T CA7 UDIOIACKXS
e |45 100p50N 100p50N 100p50N 100p50N
cAze REGREF %—2- GPIOO/DMIC-CLK/SPDIF-OUT2
X_10P50N4. REGREF UNeLR |24 ALINE IN R CALGy 47u6.3X8 LINE IN R <k - v
SENSE A 13 ] gon NEy [F2a A TNE T caigy 47u63>(8 LINE_IN L .
= CA30 _SENSEB 34 | 2%™€ - 2.2k for better recording quality
10u6.3X6 Sense B
A LINE2 R_ECA3 1+ )¢ 5 CDI00ulOELS LINE2 R MIC1 V LRA24 , 2.2K/4 _MIC1 LA
_MCIVR 3| LINE2R AINEZ L ECA4 1¥] ¥, CDIOUIOELS LINE2 L
= M\CZ VREFO MICL-VREFO-R LINE2-L MIC1 V R RA2§ , 2.2Ki4__MIC1 RA MIC1
MIC2-VREFO
Y (o VAT 28 | A VRER AUDIO1CPORT6
IC1- oL 2 A MIC1 R CA18;,4.7u6.3X8 MIC1 R AUDIO1FPORTL
45.8mA  Lpovop o 29 EI'J’\gRVREFO MM'I%F: 1 AMICIL CA19[4.7u6.3X8 MICI L MICL L RALG 1K/ | MIC1 LA 2 SPDIFO1 ___RA6, . \1OR0402 SPDIFOL 1
UNEZ VREFO . : 3
—VREE AUDID o] L'ggg'VREFO < MIC1 JD A g ; I:
3 e 17 AMIC2R A0y 4.7u6.3X8 MIC2 R MIC1 R RALT, , IK/4 MICL RA 5
JDREF Sense C 3 M'I%ZZ'R 16 A MIC2 L CAZ1}{4.7u6.3X8 MIC2 L 1 cas
JDREF %) MmiczL 100pSON 01u10X4 AUDIOJACKXS
H 20 o Tor rear 170 6port: AUDIOJACKX5
Jome oo RAZS S, A% coono X 887VD/892: 1k L I 1 1 1
0-1u u6- Y12 | geep 2o 49 cp-L [H8—x P P = = =
Closed Codec LA << for rear 1/0 3port:
ALC892-CG-RH 887VD/892:75R ~F
7 G
CA26.CA28 close to Pin27
= F
CEN OUTA __RA4(
| 7ET\/|7| T T T T T SENSE_A RA22 , \5.1K1%4 FRONT_JD LOUT LA RA3 22K
| | BASSA LOUT RA RAS 22K
| | RA1Q , 1OK/1%/4 LINEL JD
‘ CA13, X_C0.1u16X6 CPA3 o X COPPER -
| CA42}X_C1000p16: ! »< RA2Q_, .20K/1%/4 MIC1 JD a
|
| | CPA4 o X COPPEI RA21, , ,39.2K/1%4 SURR JD OR for cost down
| |
| | < Closed Codec LAl OR/8
T | - ATX_5VSB O 72 O LDOVDD
SENSE B RA27, , 1OK/1%/4 CEN _JD
A22 [CA23
DA4 [=} =
SENSE B X_TVS < 3 S-BAT54A_SOT23
- £ 5 Das MIC2 R __RA4§ R_F MC2R
15 @ y__RA7 47KR/4_F_LINE2 R MIC2 L__RA4Q R__F MIC2 L
- & LINE2 VREFO LINEZ L__RA5Q R__F LINEZ2 L
DNO10 = X__RA8 ATKR/4 F LINE2 L LINE2 R RA5], R__FLINEZ R
3
H _ H H CA close to LA E MIC2 L FLINE2 L RAS§ , 22K
F Rear Line OUT De-POP circuit WIC? VREFO Bl o
- - - 1
(reserve de-pop circuit for Rear Line out & Front Headphone out) SBATSAASOT2S |t i
3vsB
All components are mounted by PM request - JAUDL
e mIC GND ﬁ
.l. CA36 — MICPWR PRESENCE# 4
I 0.1u10X4 FLINE2 R 5 FLINE OUTR  LINE NEXT R |-6—MIC2.J0
om = SENSE B RASQ TR 7 7 |\ oo 8
P-MMBT3906 F LINE2 L 9 | CNEOUTL  LINE NEXTL LINE2 JD
f_l_ﬁ H2X5[8]M_BLACK-RH U
1 ¢e7 27 21 |7 | cass RA3L RA29
MUTE o Q o o | 1000p16X4 N31-2051411-H06 - 20K/1%/4
P-MMBT3906 226.3X8 [ I R
8 M8 M8 M8 [
EAPD _RA3! QAS 3 2 3 2 L
P-MMBT3906 = Tz ||
@ Q@ @ Q@ 7
a a a a F
" 0 " 0
0] | o Ll Close to Front panel
ARV VAV
| - For HDA/AC97 front cable.
QAL Varister --> cap for cost down
MUTE RA43 1K/4 6 FLNE2R DOG-2950500-S10
] 0
RAL0 s N L D0G-3010510-105 MICRO-STARINT'L CO.LTD
Yo Close to Jack
L__J MS-7970
NN-HBN25T5S6R

Size
Custom
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i C609, lX CIOTSONA

SIO_3VA

69 DSW_EN

R538 4.7K/4

ALL_LED OFF#

DSW_EN R639, X_ORY/: S>USE_MODE (28)
AMDPWR_EN _R630, OR/4

>

(15) PLTRST#Y) 5 LRESET# (DSW_EN)GP70
(1358 CLKSIO 24;/}358) CLK_SIO_PCI >>M}5L PCICLK GP10 SOUTB_80/GP7LDUAL_BIOS m% 57%/
: _SIO_ = 10CLK GP72/CLR_CMOS#
i LPC_DRQ#0 T 2015.05.27 Remove BAT
10CLK Internal CLK. () 4FCa2RQ% LoRQY. LPC Interface e s i o POWER ON STRAPPING PIN FOR NCT6792
(15,44) LPC_FRAME# — LFRAME# MLEDIGP27 RHDPWR E 2> PCH.LED (58) Strap
(15,44) LPC_ADO LADO (AMDPWR_EN)IRTX1/GP25 |26 SHBEWR EN . -
(15.44) LPC_AD1 LADL |RRX1/GP24/ICIRRX [F35——MEDISE 5 e pis# (18) PIN 6792 NAME Circuit NAME 0 1 Point
15,44) LPC_AD2 R
(Goih) thehns Loz Printer mode 2015-04.24 Add
o e Lo sucriopas |28 Bsier RSLCT (41 DISABLE ENABLE
7777777777777777 ACK#/GP43/DGL_0# [~A1——EEes RACK# (41) 9 UARTA_P80_EN RTSB# UARTASO UARTAS0 LRESET
Portso ERR#/GP36/DGL_1# [Ba—f—1rs RERR# (41)
*—23{ GP50/SUSWARN#RSTOUT3# AFDH#/GP35/DGH_1# [-22 S AFD# (41)
SI0 SVDUAL X—S‘L GP53/SUSWARN_5VDUAL/AUXFANOUT3 LED STB#GP34 [-33 N STB# (41) DISABLE ENABLE
GPSUSVDUALIAUXFANING o |1ee e Control INIT#/GP41/SCLIMSCL S INIT# (41) 10 | UARTB_P80O_EN DTRB# UARTBSO UARTBSO LRESET
R614 . ORI SLP SUSH S5t GP52/SUSACK#/RSTOUTA# ntertace SLIN#/GP4 DAIMSDA [-2—t—==0 SLIN# (41)
50
(15) SLP_sus# > R64: ORI VSB OFF GP54/SLP_SUS# PDO/GPGO/LED_A [~ PPRND: PPRNDO  (41)
(45,56,57) ‘SIO_SLPSUS §W GP55/SLP_SUS_FET GP10 PDL/GP6L/LED B 42 PPRND PPRNDL (41) DISABLE ENABLE
(45) SIO_DPWROK DPWROK# PD2/GP62/LED_C ) SPRND. PPRND2 (41) 12 TESTlMODE_EN TEST1MODE TEST1MODE TEST1MODE LRESET
P IR e 0 PAD_CAP PD3/GP63/LED D [ BPR z;smgi 22};
| u OK/ATXPGDO PD4/GPGA/LED_E .
»—12- DEEP_S5_1/CASEOPEN1# PD5/GPeS/LED_F [44—|—EERND PPRNDS  (41) 1/0 ADDRESS| 1/0 ADDRESS
PD6/GPG6/LED G 43 PPRNDG (41) 31 2E_4E_SEL RTSA# 2F 4E LRESET
”””””””” 42 PPRND7 PPRND7 -
PD7/GP67/DGH_0# (41)
(15) SMLINKL_CLK ; ;gsﬁ 209K GP32/SCLIMSCL V/GP44/GRN_LED |40 By § RBUSY (41) 24M CLOCK 48M CLOCK | INTERNAL
(15) SMLINK1_DATA GP31/SDAMSDA PE/GPA45/YLW_LED RPE (41) 32 24 48 SEL DTRA# SOURCE SOURCE PWROK
(15,44) PWR_FAULT# R544 43R/ PECTIO TSIC/GP26/PWR_FAULT#
(5,15) CPU_PECI VTE TSIDPECT  mmm e m — — — = — ENABLE ENABLE
03
SIO_TRI# - RIA#/GPg7 [-36—fRIAL 34 P80_EN SOUTA LRESET
SMI#IOVT# 7 RIA#  (41)
(5,14) CPU_SKTOCC# gﬂ&,\xw%? SKTOCCH DCDAA/GPES gi g(c)B/Txx DCOAH (41) ! Non_PORT80 PORTS80
ATX_5vSB  (15) SB_PME# PME# (PBO_EN)SOUTA/GPBS/SOUTA_Po |34 ——<ir SOUTA (41) DISABLE ENABLE INTERNAL
S DB_ SINA  (41)
——————————————— (TESTMODE2_EN)DTRA#/GP83 |-32—|—P1oA DTRA# (41) 62 | TESTMODE_EN SLP_S5_LCH# TESTMODE TESTMODE RSMRST
« o 10 (2E_4€_SELRTSA#IGPS2 [-S1 1 e SRTSA# EM%
3 (44) WDT# SLPS5_LCH/GP40/(TESTMODE_EN) DB_SCE#/DSRA#/GP81 o SDSRA# (41
sg:k ;gi’;%z o e Ra 115 ATX_SUSBIAUXTIN3NVINT UART SIR DB_SCKICTSA#GP80 |22 — CTSA# (41) 69 DSW EN DSW EN DISABLE ENABLE INTERNAL
= AUXTIN2/VING RIB#/GP10 -
1163 13 CLULOXA 223 xmi x 3 ﬁ‘l‘ AUXTINLVING DB#/GP11 FESTIVODE %LEDJ/SB (a4) - - INTEL DSW INTEL DSW | RSMRST
4 1o TESTIMODE
p— 1109 ypeullndl AUXTINO/VINA (TESTMODE1_EN)IRTX0/SOUTB/GP12
I m; Vo — 107 4 N3/ VDIMM IRR \B/GP13 [L1—YREEEN 5> VREF_EN (11) 96 AMDPWR EN AMDPWR EN DISABLE ENABLE INTERNAL|
2 06| 10 DrRBE
VIN2/VLDT - (UARTB_P80_EN)DTRB#/GP14 | |
(41) VINL gmé ig‘s1 VINT Harddware Monitor (UARTA P8O ENJRTSBH/GP15 ﬁ% AMD PWR SEQ AMD PWR SEQ RSMRST
@) vino$ S INO DSRB#/GP16 e e -
(41) CPUVCORE 109 { cpyvcorE CTSB#/GP17 ~——> ALL_LED_OFF# (58)l Note:
@ sysTN —SIN_ 13l e 2015.05.05 Add GP17 If PIN34 strapping low,BIOS must programming LPT or GPIO
——————2{ cputin
(DDR4_EN)GA20M
(43) SYs1 FaNTAC ————————— 3| AUXFANINOIGPO4 KBRsT# [28—[GR T KersTe (19 SO Pin Strap
G 56 MSCLK <
| AUXFANINL/GPO5 - AUXFANOUT3/GP23/MCLK -
@3) sysaFanTac S 8 | XFANINZIGROG KBC Function AUXFANIN3/GP22IMDAT [-81—MSDAT €5 MSDAT (31) (PINSL)RTSA# 1=4E
(43) SI0_SYS1_FAN — 1211 AUXFANOUTO/GPOO FAN Control CIRRX/AUXFANOUT2/GP21/KCLK KEOAT KBCLK (31) (PIN32)DTRA# 1=48MHz
(43) SIO_SYS2_FAN {&— 122 { 5 )X FANOUTL/GPOL ontro AUXFANIN2/GP20/KDAT |FB2—F2PA1 85 KBDAT (31) (PIN34)SOUTA 0=Port80 Enable 1=PRT Enable
(43) SI0_SYS3 FAN {(———————— 1281 AUXFANOUT2/GPO2 (PIN69)DSW_EN 0=Disable 1=Enable
(42) CPU_FANITAC Do 124 cpypaNne mmmm—m— ——— — — = — — — (PIN9) )(RTSB#)ORT80_EN 0=Disable 1=Enable
(42) SIO_CPU FANL {——— 105 ]
(( 42)) PR 126 | SPUPANOUT (PIN96)AMDPWR_EN 0=Disable 1=Enable
@3] Si0_CPU, FAND 127 | SYSEANIN (PIN62)(SLP_S5_LCH#)TEST_MODE_EN 0=Disable 1=Enable
GP33/3VSBSW#/5VCCDRV# [FEA—X si0_vees
R617,  \LK/1%/4 o
7777777777777777 GP77/5VSBDRV# [-4—X WSVSB
C464,, C0.1u16X4 |
15,57) RSMRST#{({———————————— 101 { poyRsT# PCHVSB [ it I
B S ———— N ) vrr (1 " oveesTpLL — RO SE0RN Sio_ava
e 60| RO13, \ BBO0R/A___|
(15.19,21,28,45.47 5?% P 64 ;fg‘gsi c ASEOP‘S\]’;‘L RE32_,LAMA___Ovont RTSA% R532, " X_680R/4 1K/ DSW_EN
(15.2128.45.52 54,55 SLP_S4# 8| S5 ACPI Function Ca63_{X C100550 DTRA# R531/ 680R/4 R629 X 1K/&___AMDPWR EN _R6163680R/4
(44,52) PS_ON# — 63 ] bSONH/AMD_PSON# 3vA-1 [F48 0SIO_3VA SOUTA R530, 7. 680R/4 TESTIMODE _R535,
(28,44,45) ATX_PWR_OK D80 | sTypgp N 3va-2 (-85 |l SR
(15,1957) CHIP_PWGD (¢ R626\ ORI S0 PWROK 82 821 PWROK2/AMD_PWROK2 Power Pin avee (1o 4——OSI0VEC3 461 - coautexa < A 1 DORT EN RIS KA
@) WS LED ST LED 23| RESETCONI#GP30/OVT#/SMI#/CIRRX LPc_voD |22~ o= Ly S0 i IS
| CC_LED/GP47 AvsB
PLTRST BUI# R 79 |
41) PLTRST BU1# R
1) PinoT s R PLTRST BUZ/ R 78| RSTOoUTOMGR 74 VREF HM_VREF 3V Analog Power
(41) PLTRST_BU3# R PLIRel DUSI R 7| RSTOUT2#/GP76 VSs-1 éﬁ WDT# R527 100KR
Vss-2
*—B1 PWROKL/AMD_PWROK1 CPUD-/AGND [t o e axe 3vsB R1434,, X ORI PAD CAP
(55) SIO_VPP_EN VPP_EN/VLDT_EN/GP57/AUXFANIN2 4 ©0,2.048v) R709. . OR/4 AVCC3 —
(5455) VPP_VR_PG —5-] VPP PGIGPOTINFOBTN# = -2 si0_3vA 0—RT0% OAVCC3
(54) SIO_VDDQ_El 7 VDDQ_ENNVCORE_EN/GPS6/AUXFANOUT2 E4 1 R710 . X OR/A
= 0—RHAQAAZORA o
sio.ycea  sio_ava NCT67335-3 71 ONDHIG(—GNDHM vees =
C440 7= % C432 gzgzss LCH# pull down gzgsss LCH# pull down and
ovT# R539, . X_4.7K/4, 2015.05.19 Stuff SP1 C0.1ul6X4 | C10U6.3X6 e =20
SIO_TRIP# R550, X _4.7K/4, R707 X_COPPER }{ VINg pull down stuff 4.7uf
LPC_FRAMEZ R510.7 X 4.7K/4 10K/4 " AVCC3 = VCC3 VIN8 pull down
LPC_DRQ#0 R511 X _4.7K/4] ce27 SIO VPP EN __ R747, , JA.7KR/4 I AVCC3 = SI10_3VA
PLTRST BULZ R __R6250 < A820R/4 PWRBTIN _COjuioxa =
FP_RST# | R628."4.7K/4 SI0_VDDQ _EN TKR/4
PLTRST# R509 X _4.7KI4, 10_3vA
CHIP_PWGD R627,_ L 1KI4
P015.05.27 Update Closed PIN99 Closed PIN24,108 Closed PIN46,85
R645  , 100K/4 ATX_5VSB
I eep S5 by PCH directly. VBAT sio_veces SI0_3VA
3VDSW ATX_5VSB SI0_3VA
SI0_3VA [}
) R587 U143 sio_vces 3vsB vees
USB MODE R638, X 1K/4 10K/4 Pl py—— [} c460 c3g5 c39% C430 ca62
0T5,05-25_Refioye G785 pol I down <o sirsus i, X omls €0.1u16X4 €0.1u10%4 X_C10u6.3X6 C0.1u10: C10u6.3X6
o .
PCH _LED R66. T0K/4 [ == C1159 3ley 2 3
DUAL BIOS RE59 aX_10K/4 C1u6.3X4 © < 1161 C1160 R518,  OR/6 =
Q187 STIT6S5-ADJ-R - Ca7ulovs v
X_N-SST3904_SOT2; X_CO.1u1044¢ R1512
= 10K/1%
PECI 10 R542 X _1K/4 3VA FB
397\ YX_47p50N4; R693, . 30KR/4 = 0
\ | R693, , 30KR/4 4 -
sio svouaL et IHRa ot (26,57) RTCRST#_D ) MICRO-STARINT'L CO.LTD
USE_MODE R640/ A X_10K/4 = = R1513
e REEAAL
CPUTIN RE58 " LK/4 = c1162 = ia.ogwm SKTOCCH R R603, \ X 2MI4__ AT MS-7970
M C1u6.3X4
= R605 I Size Document Description
= T Custom SIO-NTC6792D-1
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5

: 2015.04.24 Add
HW Monitor - Voltage SERIALPORT 1
IS1I0 HM Voltage voer 2V will not detect
CPUVCORE
CPUVCORE (40
vCC_DDRO-RS92 VOIMY_\s, VDIMM (40) » “o Jcomi
4 C672),0.1u16X4 |, NDCDA# 1 ch 2 NSINA
2N7002 sio_vces = L — NSOUTA L4 NDIRA
D32 S 6 NDSRAZ
RE580 ca38 ca31 Cce71 ) w12V NRTSA S8 NCTSA%
10K/1%/ vces C10u6.3X6 C106.3X6 X_0.1u16X4 < © NRIA .
X SINA u7L 1N4148W L
== X CTSAZ 5 20 1 +12V COM = H2ZXS[10JM_BLACK-RH
- < X RIAZ vees NRIA 2| vee VOD Mg RiAx e (40)
X DCDAR NCTSA# g:; S:; 18 CTSAR Lo 40)
it b ohm e Mo @ o
RA4 RY4 INA  (40)
+12 > VINO  (40) veeso-RE > VINL (40) NO USE UART PORT1 NDCDA7 g | RA% Rys |12 DCDA% CDA# (40) Netr—a 4
s cass (40) RTSA¥ (G—RTSAE 16y ovi |5-—RETA— Sl HH-E
RS589 ca46 3K/1%/4 | CO.1u10X4 (jg) gémz SOUTA 13 Bﬁ% Bzg g NSOUTA X_8P4C-470p50X4
20K/1%: C0.1u10X4 (40) 1012V _COM
GND vss N2
= = GD75232DBR_SSOP20-RH D34 NDTRA 1 £l 2
= = l NSINA 3 7
= —Ap-C—o0.12v NSOUTA 5 6
1N4148W NDCDA# 8
C663 4,0.1u16x4 I
_ p
+12VIN_SIO S>> VIN2  (40)
VCCIO 0REB4 ALK VING, s iy (40)
R601 c476 = C4a08
20K/1%!. C0.1u10X4 C10u6.3X6
— PARALLAL PORT?2015.04.24 Add
= = -_— D35 1N4148W
VCCSO—— A gy LPTVC
i C678,0.1u10X4 |
RE52, , 10K/1%/4 _VINS RN12 33R/8PAR 2.7KI8P4R CN3  X_8PA4C-470p50X4
O—REANELEAE V0 o
VOT o RESL\IOKIE  VING s i (a0) veesa P VING (40) (40) PPRNDO PPRNDO 1 &, PRNDO PRND3 57 PRND3 7 {78
© M (40) PPRNDI PPRNDL 4 PRNDL PRND2 s PRND2
(40) PPRND? PPRND2 g __PRND2 PRNDL T3 PRNDL
= C400 = Cca01 (40) PPRND3 PPRND3 7 00 PRND3 PRNDO PANED PRNDO
C10u6.3X6 C10u6.3X6 oS LaA
L L PRND4
PRND5
RN14 33RIBPAR RN15 2.7K/8P4R PRND6
PPRND4 1 noca ND4 PRND? o PRND7
ATX_5VSB ATX_5VSB Ezg; EEENB@ PPRND5 3 ' " 4  PRND5 PRND6 6 s 5 2
(o} (40) PPRNDS PPRND6 5 ot 6 PRND6 PRND5 RN 8P4C-470p50X4.
. (40) PPRND? PPRND7 7 ot PRND7 PRND4 DANET RSTB# 2
Thermal Monitor RoTe 2
RINIT# &
R681 RSLINZ a
47K14 o
2015.07.02 RN16 33R/BPAR RN18  2.7K/8P4R CN6  X_8PAC-470p50X4
h - SIO_3VA R676 (40) STBH STB# 1 852 RSTB# RSLIN# e RSLCT 7 ©i§ 8
Remove Thermistor. a7KI4 (40) AFD# AFD# AR RAFD# RINIT# PN RPE 5 6
LED6 (40) INIT# INIT# FENAAY RINIT# RAFDZ 4 o a REUSY 3 4
LED_BLUE,20mA (40) SLIN# SLIN# FENAAS RSLIN# RSTB# AN RACK# 1 2
SYSTN sy sysTiN® (0) RE57 RN19  2.7K/8P4R RERR# CET7,}X 470p50X4 |
4.7ia o Close JBAT1 (40) RSLCT . BIART
Q67 ca16 30 Raosy REUSY FRANE
P-3906 == C2200p50X4 DL L RACKFE DANET =
(40) RACK;
GNDHM s GpHM (40) (@0) NiSI LED Yy—MSLLED I G1 (40) RERRE 3 RERR# RI089, . 2.7K/4
i N7
ni = JLPTL
200mil | RSTBY 4 RAFD#
| | PRNDO Sg:‘ 4___RERRZ
R1504 R1107, 100R1%4 PLTRST BUL# ASM1142 PRNDL 5 T 6 ___RINTZ
. \\PLTRST BUL# R PLTRST BUL# [ RI109/ " 100R1%4 PLTRST BUL# LAN gﬂgg;gﬂﬁ{fmé‘g @3 PR 7 ﬁ)gj s RSLINZ
(40) PLTRST_BUL# R)) RI11Y\A100R1%4 PLTRST BUL# ASMI083 BUL PR 0
T EEEKS PLTRST_BUL#_ASM1083 (23) 91 50+10
22R1%4 [ [ - - PRNDA 11 | 5512 L
PLTRST_BU3# | R1110 100R1%4 PLTRST BU3# M2 PRND5 13 [
R1501 ‘ ‘ S> PLTRST_BU3#_M2 (25) PRNDE o go—m;‘ !
(@0) PLTRST BU3#_RyyPLIRST BUS# R [PLTRST_BU3# 015,07 .02 PRND7 17 \%)0‘: 18 4
22R1%4 ‘ ‘ Remove SATA Express reset. :;*BMJ‘-OV 21 O*JDF q
PLTRST BU3# | R1108 , .100R1%4 PLTRST BU3# TPM >> PLTRST_BU3# TPM (44) __RPE L
o RSLCT 00T
| —==-25_0e L
PLTRST BUS3# R1112  100R1%4 PLTRST BU3# WIFI o9, =
‘ o~ ‘ >» PLTRST_BU3# WIFI (26) HEXT326IM_BLACK-RH
| Q |
| | N31-2131151-H06 : 2.0mm
| ] N31-2131131-HO06 : 2.54mm
PCH Side RSVD Pull high to 3VsB., J | c1130
| u139 X_C0.1u10X4
GPP_F22 1 =
(14) GPP_F22 ) \ 4 PE RESET N RT701,,100R1%4 PLTRST BU2it PCIE2 5 p\TRST_BU2#_PCIE2 (20)
|
X_NC7SZ08MSX_SOT2315
Pellbel e _ RE35 ORI MICRO-STARINT'L CO.LTD
R700, , \100R1%4 PLTRST BU2# PCIEL "
(40) PLTRST BUzy RYYPLIRST BUZE R R1503 | J >> PLTRST_BU2#_PCIE1 (22) MS-7970
s R1135, 100R1%4 PLTRST BU2# PCIES PLTRST BU2# PCIES (21)
22R1%4 PLTRST BU2# R1105 ALOOR1%4 PLTRST BU2# PCIES PLTRST BU24 PCIES (22) Size Document Description Rev
RI105\/\100R1%4 PLTRST_BU2# PCIE4 PLTRST BU24 PCIEA (22) Custom SIO-NTC6792D-2 1
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Type G :

4 PIN CPU FAN USE S10 PWM (Reserve NCT3943S & WITHOUT CUT POWER)

/

FON#=0 ; VIN=VOUT=12V

WITHOUT CUT POWER

SI10 PWM
D
vees  vees vees
R105 RO3 Ro2
22ki4 $ 2.2Ki4 2.2K/4

(40) SIO_CPU_FANZY)

Qa4

CPUFAN1 _PWM

an
W

NN-2N7002D

IS

S10 PWM
CPUFAN 7
e ? R2L,. J00R/4 ) CPUFANL PWM
C187),C0.1u6x4
' 1 ' R602, , X 100R/4 _C _FANL PWM
€280,y X_C0.1u16, I
+12v T 2015.07.01 C280 UN-STUFF
2014.12.15 POR=3V STUEF g
RS0 D2 A R45
o ORI8 1Na148W ] 4.7K04
sio_vces i 186X C4.7u16X8 N WMOUT C_FANL PWM CPUFAN1 TO SI0O
Vout I MECL 3 o R33 . 2TKI4 >> CPU_FANITAC (40)
—_2
R90
From SI10 PWMIN X_13.3K19%4 _ 3
- BH1X4B =+ C33 R76
(40) SIO_CPU_FANIY DCIN B = 1ok/a
n €190, X_C0.1u16X4 6 R91 > H
It = sp# X 4.99K1%4 40mil L 1
CPUFANL PWR
FON# GND
X_NCT3943S_ESOP8-HF c219 = c282
SD# interl pull high 3V C22u16X8
R695 C189
X_100R/4 I X_C0.1u16X4 i 1 1 C33, (€282, C280 close to PIN connector
/= =

R704
X_100R/4
=+

/
FON#=0 ;

l

VIN=VOUT=12V

-
4

C35, C330, C465 close to PIN connector

BOM OPT R602| R21 | R105| R93 | R92 | Q44 [R697 | R85 | R106| R694| R83 | C175| R695| C186 | U6 R90 | R91 R50
S10 PWM X o [0} 0] o] ] X X X X X X X X X X X 0
e
Type G - 4 PIN CPU FAN USE SI0 PWM (Reserve NCT3943S & WITHOUT CUT POWER)
S10 PWM
CPUFAN - o
- Q R2B, IO0R/4 ) CPUFAN2 PWM
& C195l CU.lulGX% N
SI10 PWM
2014.12.15 +l2v T 015.07.01 C465 UN-STUFF vees vees vees
- - _ d
POR=3V STUFF R107 D31 A $ Ris6
uLs OR/8 1Na148W ] 47K4
SIO_VvCC3 i C192| X_C4.7u16X8 VIN PWMOUT C_FAN2 PWM CPLJFA‘NZ TO S I O 197 195 R1%0
| R200 X 10K/4 Vout 1 g MEC1 R34 27K/ >> CPU_FAN2TAC (40) 2.2K/4 2.2K/4 2.2K/4
w)»—{xhﬁ o—2
From SI0O igim J RIOGA ORI G :ﬁgzm%a - <E D Q45
BH1X4B & C35 R137 CPUFAN2 PWM
(40) SI0_CPU_FANZY—RI05 X OR/4 i Sigwg R T DCIN B = 10K14 LE‘E
(G2 X COI6XE 6 | op, iljgggm%a >40mil L 1 (4) SIO_CPU_FANZY %
- CPUFAN2 PWR i NN-2N7002D
FON# GnD 2 l 1 1
X_NCT3943S_ESOP8-HF c283 =
e SD# intert pull high 3v C22u16% C Co.1u16x4
X_C0.1u16X4 1 J

MICRO-STARINT'L CO.LTD

MS-7970
Size Document Description Rev
Custom CPU FAN 11
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Type H : 473 PIN SYS FAN

FROM NCT3943S(USE SIO CUT POWER)

SD# interl pull high

+12v
Q R237, , X_100R/4 SYSFAN1 PWM
) 202y CO.116X4 VY
SYSF N R711, , X 100R/4 _FANL PWM
/m Cesy, e 1016X4) !
vees vees vees
2014.12.15 i
- - POR=3V D
R201 4 R230
U1 X_OR/8 D13 A 4.7K/4
sio_vces €205, C4.7u16X8 3 FAN1_PWM 1N4148W R217
L i VIN PWMOUT SYSFANL 9 R20 R228 X_2.2K/4
1 4 X_2.2Ki4 S X_2.2Ki4
||—R39 10K/4 Vout MEC1 3 R229,\N2TKIA o Sscys) FANTAC (40) Q37
R7080 X _OR/4 4 o R235 > - SYSFANL PWM
13.3K1%4 D_A_Jﬂ
—
R232,  100K1%4 BHIX4B
(40) SIO_SYSLFAN 3 C203)C0.1u16X4 DCIN e = (40) SI0_SYSI_FAN $>—bSIO SYSL FAN L
c133 ) § Re3L Sl
C207,, X_C0.1u16X4 R236 10K/4 X_NN-2N7002D
—C20 # _ &
‘ sb 4.99K1%4 >40mil
Fone onp k2 SYSFANL PW
NCT39435_ESOPS-HF_ _l_ = =
SYSFAN PWR OFF SD# interl pull high €331
| ) C206 C22u16X¢ C0.1u16X4
X_C0.1u16X4
S10 control -
Close SI10_SYS1_FAN Vout=0 7 -
FON#=0 ; VIN=VOUT=12V
+12v
[ R280, , X_100R/4 SYSFAN2 PWM c
) C209;,C0.116X4 |, VY
vces vces vces
2014.12.15 v
POR=3V dJ
R240 R249
u19 X_OR/8 D16 A 4.7K/4
slo_vces €214,/ C4.7u16X8 3 FAN2_PWM 1N4148W R241
L 1 VIN PWMOUT SYSFAN2 9 R281 R246 X_2.2K/4
1 4 X_22Ki4 $ X_2.2Ki4 ]
AN | —R239,.  10KI4 Vout MEC1 3 R248 N 2TKIA o sscush FANTAC (40) Q46
R277 R723_ X OR/4 Al [F— R278 > ~ SYSFAN2 PWM
2K14 13.3K1%4 D_A_ﬂ
—
R726, , ,OR/4 R276, , 100K1%4 BHIX4B
(40) SI0_SYS2_FAN Y>—RI26,\\ 54 pein =
\\}—CHLH—MT 275 (40) SIO_SYS2_FAN 3 SIO_SvS2 FAN H
€216, X_C0.1u16X4 R279 10K/4 X_NN-2N7002D
I S8 o 4.99K1%4 >40mil -
FonE oo |2 SYSEAN2 PW
NCT39435_ESOPS-HF_ _1_
SYSFAN PWR OFF SD# interl pull high C358 E
- 1 gzéso 1u16X4 Cazutex B
1u:
SI10 control -
Close SI10_SYS1_FAN Vout=0 , )
FON#=0 ; VIN=VOUT=12V
777777777777777777777777777777777777777777777777777777777777777777 +v ~~~~~ -~ -~ -~ -~ -"-"-"—-"-"-""""7">-"--"">"7"»">"/"""»"=-"\""-""-""-~"="°-"-="-~"-="°-"="°“"°-“="=~""“""="°”“"="°”“"=" ="~ °~ "~ -~ -~ -~ ‘-~ ‘-~ ‘-~~~ “~ “~ "~/ °“~/ "~ "~/ "~/ "~/ "~/ "7/ "”/7
Q R672, , X_100R/4 SYSFAN3 PWM
{ carycotuex
SYSF N ) R728, X 100R/4 _FAN3 PWM
==Lt ' M
vees vees vees
2014.12.15 i
- - POR=3V
R424 4 R654
u24 X_OR/8 D24 K 4.7K14
sio_vees C276,,C4.7u16X8 3 FAN3_PWM 1N4148W RA57
L i VIN PWMOUT SYSFANS 9 R673 R648 X_2.2K/4
1 4 X_2.2Ki4 S X_2.2Ki4
|| —R282,.  10K/4 Vout MEC1 3 REAQ\N2TKI o Sscvss FANTAC (40) Q47
R722, X_OR/4 4 o R665 > | SYSFAN3 PWM
13.3K1%4 H%
—
BHIX4B
(40) SIO_SYS3_FAN DCIN B 1
CO.1U16X4 = L cies s (40) SIO_SYS3_FAN ) SI0_SYS3 FAN Ly
T N
C361,, X_C0.1u16X4 R666 C0.1u16X4 10K/4 X_NN-2N7002D
(3B X COLUIBXE 5 ), _ |
‘ sb 4.99K1%4 >40mil
Fone onp L2 SYSFANS PWR,
NCT39435_ESOPS-HF _1_ =

c362 -l- c363 = v
o mmi S MICRO-STARINT'L CO.LTD
S10 control - 1 | MS-7970
C I ose S I O_SYSl_FAN VOut O / - - Size Document Description Rev
FON#=0 '/VIN:VTOUT:?ZV cusom | SYSTEM FAN !
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ATX POWER CONNECTOR JPURL
JFP2 1N4148W
PwRLg Front Panel P2 . s
& — B ——— e o)
O—2———¢—0VCCS
ATX_5VSB R492 E e N17 150R/8P4R
X_10K/4 VeC3 O CET7, X CO.1uloxa 33V §i33v I I ovees 10 [ foa
RA484, , X _ORI4 Ra447 C424,, C0.1u10X4 [ W
10ka § 12V C621,, CO.1ul6XA 12V | 33v L I H1X4M_BLACK-RH-1
Q55 I—===4F
2N7002 [—J-‘L GND | GND J-3—
PSON# 16 4
(40,52) PS_ON# <K& Vi PoON 5V 615 Cotuioxa—© VECh KR (1518
€617y X_C0.1u10X4, ) I C804 + C623 < (15.18)
I—==4 . GND | GND —¢ v T
(15.40) PWR_FAULT#CK CcCs €0.1u10 C0.1u10X: 87
’ - D27 oo | svie N-SST3904_SOT23
ESD-SFI0402 = =
R483 R469
| —
47K14 N, = 4.7KI4 vecs
POK T COTER ‘>> ATX_PWR_OK (28,40,45)
5vSB 1—_Ce20,, Co.auiox4 I OATX_SvSB
SIO_3VA +12v jﬂj:I—{—cqu HE
C616,, C0.1u16X4
iiiiiiiiiii v L I ||_C625),X_CO.110%4 FP1
I sio_ava ! GND | 3.3v vees
. 2 PWR LED
! : PWRCONNZ2P €433} X CO.1ul0Xf, HDD+ PLED
| C629,\ X C0.1u10X4 _IDE LED 4 _SUS LED
| | N L L [ mmmmmm s (3018 SLED
| T:Ls I e (40) WDTHsy—RI0EQ, X ORI4 i 5 | neser. pwsws | 6_PSINE R RT1Z, \ JOORIHA Sy pyaTin (10)
| | ATX_5VSB vces
! ‘ 4 (15.19) FP_RSTH ((—RTIAA33R4__JFP RST/ R RESET+  PWSW-
|
‘ LED7 | R448 1K 200W(huntkey)power supply . 1K n e C626 =
! LEDO4-R-30mA | 1K/4 ATX_5VSB + 2 R1091 = C628 = X_C0.1ul0%4
| ‘ K4 C0.1u10X4 FZX5[10]M_BLACK-RH
‘ 8 1 L
e I 2 = =
Close to JPWR1 e
PWR_FAULT# 5 =
= = 3
<]
PCH LED XMP LED V&
LED vces vces vces
—
R306
R1085 R765 1K
5.1K/1%/4 & X_330R
5VDIMM avsB < £
108 s Ep12 § LED23
(12) PCH_SATA_LED# yy—R1086 S1KI1%/4 6 a‘ a‘ LEDO04-R-30mA
R1081 3 DEED @ @
R1082 1K/4 X a a
330R/6 s 4 170
NN-CMKT3904_SOT363-6-RH ! < Q
Q88 2N7002
SUS LED i R10 .74 »—<< LED_VSB (40) LED OFF# (14) XMP_LED Y)>——|
! (58) LED_OFF# y————y 5
PWR_LED 3 (LED_VCC (40) b
4 X_2N7002
= NN-CMKT3904_SOT363-6-RH =
R679 M2_vce3 1
R1084 1K/4
330R/I6 LED vees vces vees
‘ R1088
5.1K/1%/4
0 | R110:
SVDIMM | R1092 R1003 1K/4
109 1K/4 1K/4
R1087 , , 5.1K/1%/4 3vsB 3vsB
(25) M.2_DAS IR ANRERENE 2 g 3VsB 3vsB (o] ]
Reserve pull high to 5VDIMM if PM 5 e 3vsB o 3vsB [}
don”t want PLED light in deep mode. He——i T
NN-CMKT3904_SOT363-6-RH R691
R699 R688 4.7KRI4 R696 o
X_4.7KR/4 R731 m 4.7KR/4 R689 o 47KI4 g
47KI4 g 47KI4 g £
S & »
z » 8
§ § 125 3
Q116 Q124 R1131. X ORM4 G
R1133, OR/4 > X ORM4 G2 >
D1
D1 D1
2 (14) GPP_H23 Y)>—4 -
(14) GPP_H21 ) 1132, X 0R/4 G1 (14) GPP_H22 %) L
TPM 3vsB Add f ESD 2N7002D
c— or | 2N7002D0 2N7002D
JTPML R690 |
(13,58) TPM_CLK PM LK 1ol vees R686 R687 | X_100KR/4.
f T (__PLTRST BU3# TPM 3 3VsB vces vces 100KR/4 X_100KR/4 -
(41) PLTRST_BU3#_TPM, ~0 04— &
(1540) LPC_ADO & et 5 ﬁ)o—o—ﬁiﬂ'w R R109Q,\ ORI (¢ SERIRQ (15,40)
(15,40) LPC_ADL oo—Fpe— ; Loo+8&———ovces L 1 1 L 1 L
Egngg LheAD2 PC_AD 1 ig. ! 50! 511 c513 —
y r PC_FRAME# .. .. ..
(15,40 (P, FrEs 13733 ©0 1010X63% CO1u10Xex: CO Lutoxs & GPP_H21 | GPP_H22 | GPP_H23 MICRO-STAR INT'L CO.LTD
H2XT[10]M-2PITCH GPI PULL HIGH| GPO PO LOW GPO PO LOW MS-7970
i 800, X C10pSON4 PLTRST BU3# TPM GPO HIGH GPO HIGH Size ‘Document Description Rev
Custom 1
GPO LOW |cdefault HIGH)|(default HIGH) ATX Power/F_Panel
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4
ATX_5vS80-REBY  1ORIA_SVDSW ONTL _Catoy clussxa 5VDUAL SVDUAL is power source of PCH_1VSB.
ATX_5VSB u46 A
o 3.330V
*+1qpPok 2
RA36, ATK/4_3VDSW EN 5 > vour 8 svbsw vees 2.75A
EN cir1 R397
VIN = C10ps0N4 31.6K1%4 Q20 5VD(%JAL
o o plzlll svoswes a0 aa 8
z z 5VDUAL_VCCDRV 2 i C294
caze * N 0D T To = casr " - 3 = 5 L o
!,';0 GS7133S0-R_PSOP8-HF R435 Q ° C0.1u10X4 svDuAL SEERG 4 5 Ico.luloxa
5 s
° Vout=0.8x(R1+R2)/R1 10K1364 5 @ INP-P5003QVG_SOIC8-RH =
5 % |3
w x
2015.05.25 Remove CUT VBAT 15 i . l C286)) X CO.018u1eX4
AVL: |3l—3730§02—N62 =
vees
3VSB cost down g
5VDIMM FOR 5VDUAL 2015.05.19 Power source change with USB. —
Q40
N-NTMFS4COSNT1G_SO8-HF
015.05.04 Change power source
vees o R106Q, . 510R/4 R1059, . 10R/4 OATX_5VSB ATX_5VSB 5VDL(J)/-\L 1
R219 10K/4 S5VDUAL 5V 5VDUAL_5VSB_C604, C0.1u10X4
(28,40,44) ATX_PWR_OK {l—ﬁ SVDUAL VCCDRV = J
= Q43 R168 10R/4 3VSB CNTL C179,, C1u6.3X4
P-P06P03 SVDIMM v ol
5VSB_DRV ya 5VDUAL_SBDRV R170 =
(28) 5vSBDRV2 3 ceoslco‘omumxﬁ 47K14
2 POk § s osvse ¢
> VouT ’
ATX_5VS| R579, A7K/4 S5 MQDE MODE 5 5VCC_DRV S5VDUAL _VCCDRV " ¢ 3VSB_EN 2|y c177 I
-
uPTSoL R1058 == C603 (28.31) SVDRV2 3> Iggéﬁuoxa SVDUALD 1 VIN T CFEoeeon SO oki%a
1K/1%/6 C0.022u16X4 = 7 3VSB _FB S5VDUAL_VCCDRV u
I —I _l_ q sl % % B8 R172"~ 620K1%4 + g l
0 Q41 = C281
(40,56557) SIO_SLPSUS D>——K 5700, = = (40.5p.97) SIO_SLPSUS >>—‘§32N7ooz @ c1e8 GS7133S0-R_PSOPS-HF R173 g Tcmue.sxs
+I2V 28 x C1006.3X6 10.2KR1%4 I
7501 Mode VCC5 N-PK616BA 8 g
H:Support S0/S3/S5 B E l
L:Support S0/S3 = — SSMODE  « s5 moDE (57) L L 5 1 L L L 4l
2
AVL: 131-3730S02-N62 2015.07.01 Add 100uF N
2015.05.25 Remove CUT VBAT to CUT_VBAT_3VSB _
~VFB=3.224V for S0->S3 3VSB voltage raise & ATX_5VSB drop.
2015.05.25 Remove CUT VBAT to 3VDSW
CUT_VBAT k=
—_ CUT 3VvDsw
R49
CRB a4 ]
Q89 : For power 700W solution (only for uP7501+uP7506 for 3VSB solution) s
|—C36pClub.3xd G (-D2SVDUALSY ' The power supply VCC3 delay 12ms after VCC5 assert.
VBAT VBAT_PCH D1 , The chip U7501 5VDRV1 work when the VCC5 ready
2015.05.25 Remove CUT VBAT to CUT_VBAT_3VSB R8O ATKRIA 5 , (When VCC5 up to 4.2V and the 5VDRV1 delay 6ms assert), but
R327 ORI VCC3 O— 22w GL | VCC3 not ready and let the 3VSB sequence fail.
CUT 3VSB Q _| NN-2N7002D |
3VDSW =
o E ! paEcf power Supply VEc3 Vecs Sequénce ~ ~ T T " T T~ T T T T - T - - - - = - ===
2]
£
Fd
4
R113 X
3K/%/4
20mil
4 veAT 2015.05.25 Remove CUT VBAT to CUT_1VSB_EN
R329 ) SI0_3VA
45.3K1%4 & CUT PCH_1VSB
I(Il
o
2 R1469
= o Clopax 4.7KR1%4
= us.
VBATL L (40) SIO_DPWROK ) R318 OR/4 >> PCH_DPWROK (15,57)
[ R1116 A
100KR1%4
R115
K/1%4 =
MICRO-STARINT'L CO.LTD
— BAT1
BAT-2P-RH-1 MS-7970
I Size Document Description Rev
= Custom ACPI UPI 11
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Remove Cut Power.

UPI VOLTAGE CONSOLE

0x26:RH=18K,RL=13K

ATX_5VSB ATX_5VSB

C791,,C0.1u10X4
R1097

18K/1% =

(15,19,20,21,22) SMBDATA_VSB

- NCT3933U_SOT23-8-HF

vce ouTL R < DDR_OV (54)

(1519,20,21,22) SMBCLK_VSB ;;j scL™  ouT2 PCH CORE OV__ (¢ pcH_CORE_ OV (56)
A

GND ouT3 VCCSFR OC OV__(( vCCSFR_OC OV (52)

UPI VOLTAGE CONSOLE
0x28:RH=9. 1K,RL=3K

ATX_5VSB ATX_5VSB

(F5.19,20,21,22) SMBDATA_VSB

X_NCT3933U_SOT23-8-HF

P015.07.02 Un-stuff

vee OUT1 [-B——————ODIMM_CA_VREF_A

(§5.19,20,21,22) SMBCLK_VSB ;;j scL™ ouT2 H————————ODIMM_DQ_VREF_B
A

GND 0ouT3 j—<VPP25 FB R < VPP25_FB_R (55)

UPI VOLTAGE CONSOLE

0x20:RH=10K,RL=0PEN

ATX_5VSB ATX_5VSB

C794,, C0.1u10X4 I
R1104

10K/1%/4
u76
vee ouT1
jR103 X 1K 2| 7SS o1
(15,19,20,21,22) SMBCLK_VSB ;;j scL ouT2
(15,19,20,21,22) SMBDATA_VSB SDA
GND  oUT3

Fe— > sa ov (53)
H—————  Dvccio_ov (51)
FHo———DvcesTpLL_ov (52)

NCT3933U_SO0T23-8-HF

ADDRESS | Ox2A| 0x28

0x26 | 0x24 | 0x22 | 0x20

RH (KOhm)| OPEN| 3.9

3 2.2 13 10

RL (KOhm)| 10 | 1.3

23 3 3.9 OPE|

BUS_SEL 0% 25%

40% | 60% | 75% | 100%

MICRO-STARINT'L CO.LTD

MS-7970

Custom

Size Document Description

OV-NCT3933/GPIO-NCT5605

Rev
11
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Irms =
D=Vout/Vin
N=Phase, number
O
w

JPWR2

lout * SQRT{D/N * (D)"2]}

+12VIN
o CHOKE13

CORE

N VGT SA

CH-O.;ZUBSAO.S m
2 o

PWRCONNB8P_BLACK-RH-2

+12VIN
o

= C696|

6X4

bl

+12VIN

EC34_EC40_[EC35
+ +

VCORE 12.47A

Ca1 VGT 7.2977A
S L VCCSA 3.33A

§ E 5] 270u16SO

s |8 N

S o 2

7 |F 2

&5 e F
L&

2015.05.12 Remove EC
+12VIN_SIO

T CcP28 X_COPPER T

Close Power Connector

Iripple=23.097A

VRM_EN Control from VCCIO_PG

R321

(51) VCCIO_PG 3}

@ +12VIN Change by layout

S>VRM_EN (48,53)

VRM_EN Vih:1.6V Vil:1Vv.

ATX_5VSB
3.3V
R272 R191
47KI4 Q39 26.1KR1%4
NN-2N7002D
G2 D2 VRM_EN
D1
OR/4 ] R288
10K/4
o
c105 !
I X_CO0.1u16X4 —
X_OR/4
ATX_5VSB
R322
28KR1%4 |56
N-2N7002D
G2 VRM_EN
(51,53) SLP_S3_CTRL ) D1 {
(15,19,21,28,40,45,52,55) SLP_S3# Yy GL 1|

-
T

PCH_PWROK Control from VCCIO_PG&VCCSA
VCCST_PWRGD Control from VRM_PGD

VCCSA&Vcore use same PWM IC, pull up VCC3
VCCSA&Vcore use different PWM IC,pull up VCCSA
VCCST_PWRGD can assert before or equal to PCH_PWROK, but must never lag it.

For VCCST_PWRGD deassertion

max:lus

3vsB
? ci1
(48) VRM_PGD yy—VRM PGD
| i R187 3.3V
e C0.1u10%4 SHPCH_PWROK  (15)
249R1%4
(53) VCCSA_PG Y)YCCSA PG
c132 R242 R353 1.01661V
x,cu.lumx{I: S>VCCST_PWRGD (5)
= 249R19%4 6.04K/%/4
VRM_EN R305
3.3V 2.8K/1%/4
= c185
X_C0.1u10%4 =
VCCIO NB681/685 PIN 3V3 VCC3,
VCCIO_PG 0.6v,
PCH_PWROK VCCIO_PG VRM_EN.
VCCST _PWRGD PCH _PWROK
Q68 Q69
SLP_S3 _CTRL q SLP_S3 CTRL q
2N7002 2N7002

2015.05.22 Prevent use same

IMON cause noise.

+12VIN
vees
U341 [)
(48) IMON_A HHRS08 +IN Vs
c167
X_Coduloxazs V-
3 4 . Q189
AN __ouTPUT ‘“‘S} X_N-P8503BMG_SOT23
1 X_LM321MFX_SOT23-5-RH
R721
R66 X_100R/4 |
X_3.01KR19%44 + Cci64
X_C0.1u10X4
c163
= I X_CO0.1u10X4
R468 X_1K/1%4 R742 X_100RM 5 /i yion (1)
ca3s
R741 €165 R743 = X_Clu16X6
i X_100R/4
ale
X_100R/4
R508 X_C0.1u10X4
I X_1K/1%4. = =
= IMON_A R62 X_1K/1%4 CLK_IMON
MICRO-STARINT'L CO.LTD
MS-7970

Size Document Description Rev
Custom +12VIN/VRM_EN& PGD 11
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ATX_5VSB  VCC5  +12VIN
The total Length of Data and Clock (from CPU to each o
VR) must be equal (0.1 inch).data & clk mismatch TDP: 95W
i RC35 RC33 $ RC14
Route the Alert signal between the Clock and the JsmBL SSare 3 oamS Do VGT Total OCP: 90A
Data si gna Is. SMBCLK VCC__1 [ E 2 SMBDATA VCC -
Constraint: 5/10/15 EHzxzmM_BLAcK.RH JVDDP o vobP 4+3 Application: VCORE+VGT
= 1 cc1o cs PWM1~PWM3| For VCORE 100A
€0-1u16x4 PWM4~PWM5| For VGT 48A
SVID Addr 00h : VCORE l 1] B
- ATX_5VSB n N 9 -
SVID Addr 01h : VGT o HCL —
SMBus Addr: XXh RC45 g 8 +12VIN
>
ATKRI4 T m
(47,53)/VRM_EN MG 28 VR ENABLE VIN 44 432 4 CO0.1ulex,
(4 VRM_PGD &—gezg OR/4 VR _HOTZ R 2| YR_READY 25 VCORE_BOOTIRCE 4« A2.2RI%B]VCORE BOOTL RCCY ,, C0.22u16X4
K VR_HOT# BOOT1_A VCORE UGL | aly
H VIDSCLK __IRC38 _ ~439R1%4 | VR VIDSCLK 5 UGATEL A o8 VCORE PHL =9G1 (49)
__H VIDSCLK__RC38 |, 49.9]
1 to VRM < 0.1" H VIDALERTZ RC44. OR/Z VR _VIDALERTZ & | SCLK PHASEL A 750 VCORE_LGL >> VCORE_PH1 (49)
close to - H VIDSOUT __RC3L 10R1%4 VR VIDSOUT ALERT# LGATE1L A 2 VCORE_LGL (49)
SDA
VCCSTPLL " RC42 OR/4 SMBDATA 95856 43 9 VCORE _BOOTZARCE R1%6]VCORE BOOT2 R CC7 ;, C0.22u16X4
o close to VRM <0.1 (6.15.19) SMBDATANSC RCA0 /" OR/4 SMBCLK_95856 4o | 2DATA BOOT2 A 7o) VCORE UG2 = I AF
— o — SR T (815,19) SMBCLK_VCC 12CLK UGATE2_A VCORE PHS =4G2 (49)
+ - >> H_VIDSCLK  (5) T PHASEZ_A |32 VCORE TG >> VCORE_PH2 (49)
| | i PSYS LGATEZ A [33—YEORELGZ %% \coRe LG2 (49)
T - RC22 change 0603 to 0402
|_Rc27 X_100R1%4 : 5> H_VIDALERT# (5)
b e e = PWM3_A jﬁ—gi PWM3_A (49)
‘H—W—R & SKRL PWM4_A |F3&——35 pwM4_A (49) VSUMA+
= cc6 VCORE y RC23 . 2KR1%4 | RC22 ., 19.1KR1%4 CC2§),C120p50X | P> VSUMA+ (49)
Clu6.3X4 3 17
RC24 . 100R1 Wiz COMP_A Egm—ﬁ 16 ggm—ﬁ E:g focas ecas cca c18 C115 RC1
= i ISEN3_A HS——> ISEN3_A (49 T T T
RC34 T2, CO0Z2uT6v4 T ORI COfe Fe2o1 | ) 0 e REEAN (C0.1u16X4  [CO.47u16X4 [CO.1u16X4
100R1%4 - & = 1KR1%4 P.61KR1%4 X_4.7MR1%4
(5) VCORE_VCC_SENSE 3 l RC116, , .5.9KR1%4 l COREFB 22| ;o B {1’4 =
T Coutexs - VSUMAN B — 7 LI OKRT1%
(5) VCORE_VSS_SENSE L, 0 RTN_A ISUMN_A 2 Cag, : : D> VSUMA- (49)
RCAL cc17 ccar 1 NTC A NTC A R
100R1%4 = - NTC_A i G ch
C330p50X4  [C0.01u10X4 IMON_A
> IMON_ [ 777 IMONA (1) | kenng 5 | 0.1u16X4
= = INON Max=7.5uA C20 | ¢ !
7.5uAX102K=0. 765V c !
0.765\|/255A=3nV(Step) = | brakries 7oKRTINA =
(C330p50X4 00KR1%64 I |
coup & ! | CLOSE Q2 VCORE
RC36 | ce2g c1souésox4 RC1g . 2KR1%4 RI1064 reiox:o N T T T T T T T T T T T T T T T T T T T TS T T TS T
100R1964 L 45 cowe B s00T1 B 132 vGT Boonmcu ZoRI%0 VGT BOOTL R CCB ;,C0.22u16%4
CC22, CI20050X__RC2§ . 100R1%4 CC13,CoBp1ON4 - UeATEL R 3: zgl ggll 1 et o) VGT
PHASEL B > VGT_PHL (50)
(5) VGT_VCC_SENSE S #EMEE”K T2 IO0RT% 47 1 rp2 B LGATEL B [-34 VSTRASH > VGT_LG1 (50)
= gcggl 16xa RCA7 5.36KR1%4 VGT FB 46 o g veums
| -+
L0 PWM2_B Aniig PWM2_B (50) S>> VSUMB+ (50)
o
PWM3_B PWM3_B (50)
. 48 -
(5) VGT_VSS_SENSE ) .l- RTN_B c1s eia ceas co RC70
RC39 cc1 ccis 51 = = =
100R1%4 == C330p50X4 == C0.01u10X4 P § ISENLB Eggg qQ Ix Q
| | : = -
I ISEN3 B [F———>> ISEN3_B (50) S |s I3 1KR1%4 (-4 TMR1%4
L N 2
- - - X |8 5] -
isump_g |32 =g 3
- CC1,,C2200p16X4 RC1S , L1KR1%4 3 =
49 VSUMBN VSUMB-
ISUMN_B >>  VSUMB- (50)
+12VIN 2015.05.14 Add for intersil to disable LL 2.85K PROG NTC B 2 NTC B LCS RT6 CLOSE TO CHOKE5 or CHOKE6 PIN2
o [~ mon g |3 MO RT3: 0.1u16X4
R374 g c
100K  87KR1%4] o = I
105 2 C330p50X4 b70KRT3%4 =
| CL50;, CO.1u16X4 G D2 CORE_FB = o |
v SLO5856HRZ-T_QFN52-HF | CLOSE Q10
D1 -
R651, . B.98KR1% __ VCORE VCC SENSE =
(14) GPP_H19 YH—G11
E_tzm 02D 2015.07.07 Update =
L ATX_5VSB
+12VIN i i i
2015.05.14 Add for intersil to disable LL ATX_5VSB
R446 20.5K/1%4 COMP_B
100K RC46
106 n 4TKRI4 RC13 . \100K1%4 _COMP B
jfC1sy cotuexal o D2 VGT FB
o—_2_JVBOOT q
D1 (=] ZCM R '
E s> R658 . 6.98KR1% _ VGT VCC SENSE o 7 os3 VBOOT g1 HERO-STARINT'L CO.LTD
H1X2M_BLACK-RH m
(14) GPP_H20 Y>—G11 L ig 8 SR7002D MS-7970
2N7002D o _ i
3 Size Document Description Rev
= 1 8 = = Custom | |MVP8 - PWM-| SL95858 VGT+VCORE 1
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2015.04.29 Add 1 low side MOS per phase for Vcore.

(48) VCORE_UG1 > VCORE UGL

12VIN

T

RC67 OR/6 _VCORE UGL R

(48) VCORE_PH1

VCORE UG1 R 4

—a—t

CC36 l CC37
C1ul6X6 I C10u16X8

(48) VCORE_LG1

(48) ISEN1_A ) ISENL A

RCQ\( 100KR1%4

4
3] 3]
[>] [>]
(1] [ 1]
CHOKEL
NIKOTPKG16BA NIKOTPKG16BA 0.22u65A0.52m
> VCORE _PH1 2 VCORE
“1 Q85 RC69
3 VCORE LGL VCORE_LG1 2.2RI8
cpPct cpPc2
CC38 X_COPPER X_COPPER
C3300p50%4
NIKOIPKE328A (48) VSUMAs SyVSUMASRCIS0 . (L82KR1%4 RCISI, , L82KR1%4 VIAP RCBS A WLOOKRINA (¢ 15enr 4 as)

(48) VSUMA- YyYSUMA-

V4AN

) RC129, ,100KR1%4 << ISEN3_A (48)

MICRO-STARINT'L CO.LTD

RCBG \WLO00KR1%A ¢ |sEn3 A (48)
ccr2 ) RC74,\ JIOOKR1%4
€0.022016X455 RC62 KISEN4_ A (48)
12(‘;"“ X_200KR1%4
(48) VUM, HyYSUMA- T RC149 2.2R/8 VIAN
+12VIN
o Y qus
PWM3 A VCORE_UG2 4 VCORE UG2 R 4 ccag cc4o
u (48) PWM3_A Yp——— (48) VCORE_UG2 ) CIU16X6 Cl0u16X8
3 [ 2 | [ 2|
& ke 2.2R1%6|VCORE BOOT3 RCC71 4 C0.22ul6X6 __ VCORE PH3 T T = =
i CHOKE2
I Uc2 NIKO/PKG16BA NIKO/PKG16BA CH-0,22u65A0.52m
2 g@%@EABOOT BOOT  UGATE [ YCORE UGS (48) VCORE_PH2 ~ Y)YCORE PH2 1 2 VCORE
SMEA 3 pwm
[ PHASE VCORE_PH3 d s acr2
S Lvee 3 VCORE _LG3 VCORE LG2 VCORE LG2 2
cca GND & LGATE [ (48) VCORE_LG2 ) 22R18 cpc3 cPca
= C22u16X8 o] ISL6625ACRZ_DFN8-HF
cca1 X_COPPER | X_COPPER
L > C3300p50X4
NIKO/PKE32BA (48) VSUMA+ SyVSUMATRCIAS | 1 B2KR1%4 RC146, . 1.B82KR1%4 V2AP RC142, JIOOKRI%A (¢ iy p (ag)
= = g 1sEN2 A YISENZ A RC63, , J100KR1%64 RC147, JOOKRI%E (¢ 5ens 4 (as)
ccro ) RC7) \LL0OKR1%4
€0.022016X455 RC64 KISEN4_ A (48)
1IN X_200KR1%4
+12VIN .
(48) VSUMA. SpYSUMA T RC144 2.2R/8 V2AN
@8) PN A PWMAA . .
2 Lew 1
2 ‘1 Qs3 cce6 cce?
S Rer 22R19%6}VCORE BOOT4 ROC60 ;) C0.2216X6  VCORE PH4 VCORE UG3 _RC132 VCORE UG3 R 4 CLul6X6 | Cl0ul6X8
3 L’LU - b1 | ,_L—I
S [ > | [ 2 |
] VCORE 00T ['onor ygare |1 VCORE UG4 = =
PWMAA 3]
PWM 8 VCORE_PH4 CHOKE3
& ‘L/SCCC - PHASE NIKO/PK6I6BA CH-0,22u65A0.52m
4
ccot Y B caels VCORE LG VCORE_PH3 1 2 VCORE
= C22u16X8 o] ISL6625ACRZ_DFN8-HF o
Q52 RC130
| VCORE_LG3 4 2.2R/8
= cpcs cpce
cces X_COPPER | X_COPPER
C3300p50X4
NIKO/PKE32BA (49) VSUMAG YyVSUMATRCIZE,  .LEIKR1%4 RC139, . 1.B2KR1%4 VIAP RC134, JOOKRI%4 (¢ 1sens 4 (as)
12VIN L
N = = 48 ISEN.A Y ISEN3 A RC133, .100KR1%4 RC140, JIOOKRI%A (¢ sz A (a5)
RC143, JI0OKR1%4
R C0.022u16X4F RC136 T KISEN4 A (48)
l l X_200KR1%4
E e
Q7 Q103 VSUMA- T RC137 2.2R18 V3AN
VCORE UG4 _RC120 OR/6 VCORE JJG4 coe2 cces (48) VSUMA-
3 3 C1ul6X6 | C10u16X8
RC119 1 1
10KR1%4 = =
CHOKE4
TKOIPKEI6BA NIKO/PKG16BA CH-0.22U65A0.52m
VCORE PH4 1 VCORE oo OVCORE
E
3 RC118 m m m m m m
61319 (3|3 (3
VCORE LG4 4 VCORE LG4 22R8 31818 1919 |8
% cpc7 cpcs R b ks K i
cce4 X_COPPER | X_COPPER 5785J8d8d8
C3300p50X4 glalgla|g |a
e e ] gle e |le e
TKOIPK632BA NIKO/PKE32BA (48) VsUMA+ Dy VSUMATRCI26 RC1Z3.LJOOKRING (¢ sens a wg) |2 |2 (2[5 (5[5
1% 173 1% o (@ 1%
= = ) 1SENAA D ISEN4 A ) RC128, JOKR1%A (¢ ey p ag) |© O [O [S |O |O

=+ MS-7970
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i

E
Q9
VGT UGL _RC183 OR/6 VGT UGL R, 4 e cces
(48) VGT_UGL > 3 C1lul6X6é| C10ul6xs
[ 1]
RC182
10KR1%4 — L
NIKO/PK616BA
CHOKES
CH-0.22u65A0.52m
(48) VGT_PH1 SHYCT PHI 3
‘1 o0 RC181
(48) VGT_LG1 SHYET LGL 4 2.2R/8 cPCY cPC10
X_COPPERX_COPPER
L_____| I C3300p50X4
| IKOIPK632BA (48) VsUMBs SHVSUMBIRCITS,  1B2KRI%4 RC112, . J82KR1%,
(48) ISEN1_B > ISEN1 B RC168 100KR1%4 V1BP RC169, 100KR1%< ISEN2_B (4§)
RC186, J100KR19%4
ccs6 = RC171 9 < ISEN3 B (4§
€0.022u16X4 X_200KR1%4
12VIN -
o (@8) vsums. S>—YSUMB RCI70 22RB  VIBN
[ close PWM
i et
+12VIN VGT_UG2 RC179, . OR/6 VGT UG2 R 4 ccs2 ccs1l
3 C1ul6X6| C10u16X8
(48) PWM2_B Y—FWM2 B {2 |
a RC178 - — 1
2 10KR1%4
& RC184, , 2.2R196}VGT BOOT2 RCCBE | CO2216X6  VGT PH2 TKO/PKET6BA
CHOKE6
z UC6 CH-0.22u65A0.52m
g \;S\/‘::AZBOBOTZ BOOT UGATE 1 VGT UG2 VGT PH2 2 o VGT
PWM2 B 3|
PWM VGT PH2
& vcc PHASE
EVCC [ VGT LG2 1 Q12 RC177
c87 ND o LGATE VGT LG2 4 2.2R/8 cpc11 Y cpci2
T C22u16X8 | TSL6625ACRZ_DFN8-HF 3
X_COPPERX_COPPER
> 1
TKO/PK632BA " VSUMB+RC158, , .1.82KR1%4 RC159, . 1.82KR1%4, 1915 ¥ 189
<L (48) VSUMB+ pY—=er DRSS anamOaiiaBt Ruody ann=Oeina e 40 P B
ISEN2 B RC154 100KR1%4 V2BP RC155, ,100KR1! Ty T o
(48) ISEN2_B AR SONALOOKRIYA (SN B [a8) RERES BERERE
) RC172, .100KR1%4 g |8 g (8|8
ccrs = RC157 K ISEN3 B [48) 5 |5 FERES
€0.022u16X4 X_200KR1%4 & |8 & 13 (8
v S [o S |6 |6
° (48) VSUMB- > VSUMB- )y RC156 2.2R/8 V2BN
+12VIN )
f close PWM
(48) PWM3 B Yy—FWM3 B 94 o013 L1 L L1
g VGT_UG3 RC175 OR/6 VGT UG3 R _ 4 CC78 cCcr7
2 3 C1u16X6| C10u16X8
3 k113, 2.2R1966}VGT BOOTS RCCT3 | CO.2216X6  VGT PH3 >
z UC5 RC176 = =
X VGT BOOT3 1 VGT UG3 10KR1%4
& PWM3 B 3 g\?v(r)wT UGATE TKO/PKG16BA
7 8 VGT _PH3 CHOKE?
& \L/\C/:((::C - PHASE CH-0,22u65A0.52m
o oD E Loate s VGT_LG3 VGT_PH3 ) Py 2
= C22u16X8 o] ISL6625ACRZ_DFN8-HF
\ ‘1 Q14 RC174
= VGT LG3 4 2.2RI8 cpc13 Y cpcia
X_COPPERX_COPPER
1
CC79
| — I C3300p50x4
NIKO/PK632BA (48) vsuM+ SyVSUMBRCIES  1.87KR1%4 RC166

(48) ISEN3_B YHSENS B

cc76 =

C0.022u16X4

RC161

X_200KR1%4

100KR1%4 V3BP

RC1! 100KR1

2.2R/8 V3BN

(48) VSUMB- YyYSUMB-

close PWM

p RC1§g 100KR1%< ISENL B (48)

[ < ISEN2_B (48)
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VCCIO
0.95V; 5.5A

(H110 VCCI0=VCCSA)

IMAX 10A
ILIMIT=10A~12A

T1OC=ILIMIT+40%*IMAX/2=12A~14A.
0.7776uH L 1.1664uH

+12V +12v_Io
)
NB675 BST RIS 4.7R1%G 104-01072HO-T15
* AVL: L04-0107800-M26
c486
ug C0.22u16X4 veelo
20mil = CHOKE12 CH-1.0u15A7.5mS-HF Q
1]
VIN @ sw NB675, SW 2 Velelle}
c310 c512 c484 c368
= C22u16X8 == C22u16X8 5= C0.1ul6X4 = c62 = c22 = C43 = C59 = C63 = Cs8
R17 C0.1u10X4 | CO.1u10X4 | CO.1ul0X4 | C22u6.3X8 | C22u6.3x8 | C22u6.3X8
300K i 16 | et - vceio FB X_C3300p50X4
- VCCIO_EN . 15
EN2
VDo |-8-}/CCIO SENSE R
(47) VCCIO_PG M e Closg VOUT CAP =
vIT B -
(47,53) SLP_S3_CTRL ))—A| Q126 R24 PG |2
100K == C67 R339 VTTREF
2N7002 Ix_co.1u1ex4 100K vrTs & IVCCIO SENSE R_R25 _, , OR K vecio_ SENSE (5)
1 1 1 3 av3 otw |4
R27
% % MODE 1KR1%4 e — 1
vees o = csss 2 2 | ‘
C1u6.3X6 B685GQ_QFN16-HF R328 VCCIO_FB CP19 X_COPPER |
9 150K 45‘——(‘ K vccio_ov (46) !
! from NCT3933 |
R333 R270 T |
X_5.9KR1%4 1.74KR1
R337 V= — S
lG'BRM‘ AGND R338 \AOR K Yss_vccsa_SENSE (5.53)
1 (5) CPU_CNLN y—CPUCNLN | close CPU
AGND
2014.08.21 update
RSVD for CRB
_ _ CPU_CNL_N come from CPU PROC_SELECT#
SLP_S3# assertion to VCCIO VR disabled 1uS.
SLP_S3# assertion to VCC, VCCGT, VCCIO and
VCCSA rails completely off. <500ms
ATX_5VSB
VCCIO_EN
VCCSFR_OC VCC_DDR
Q127
5
R790 R545 2N7002
10K/4 X_10K/4 C920
131 I X_C0.1u16X4
2 =
- P o -
X_10K/4
CMKT3904
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VCCSTPLL for Gaming3/5, Classic, ECO

1.0V; 250mA and H110

For Cost down VCCST&VCCPLL merge

015.05.22 Update SVDUAL
3vsB R274 , , 10R/4 VCCSTPLL_CNTL C542,, C1u6.3X4
ATX_5VSB SLP_S4# o 1
- VCCSTPLL °
R47 B o)
Ra4 4.7KRI4 R343 u14 2015.02.02 update
47KRI4 Q104 X_OR/4y L 1 ] a
NN-2N7002D =] PO 8 ourles
a2 1o veesTrLLEN 2 ey >
c178
D1 3VSBO—¢ 3 C! R273
s: VIN 1K1%4
15,21,28,40,45,54,55) SLP_Sa#py—————G1 L] A 2 o |2 VCCSTPLLLFB
1 cssg T[NGO © C540
Icwue,axa 4 o] GS713350-R_PSOP8-HF = C22u6.3X8
= R746 ]
= 3.92K1%4
Q114
N-2N7002D AVL: 131-3730S02-N62 1 1
(40,44) PS_ON# Yy—G2 ] D: = =
STPLLC p1 | =
s2 STPLL C
(15,19,21,28,40,45,47,55) SLP_S3#p>——G1 L] e NO 0V,R26->25.5K,R27->100K, C178 unstuff
| |
q | CP21 ’X_COPPER
46) VCCSTPLL_ OV py———2t P =X-COFFER |
L @) oV > ! VCCI0 ramped and stable before
|

from NCT3933 ! beginning of VCCOPC/VCCEOPIO ramp
VCCST/PLL stable 1ms before PROCPWRGD c

VCCPLL OC

|
|
|
|
|
|
| R
| 2014.08.21 update 1.2v; 110mA
|
|
]
: 3vsB
! AVL:131-0111A29-U33 VCCSFR_OC
! 131-8866509-A36 Q
|
: c128 u10 GS7116S5-ADJ-R_SOT23-5
C1u6.3X4 1 5

I EN:VIH1.2V I VDD vout
I EN pin Maximum:VIN+0.3V = VECSFR OC EN 9 3

EN 5

« ca4
Agvee = C4.7u6.3X8
c147
X_CO.1u10X4 R316 B
1K/1%4
Q70 = VCCSFR OC FB -4
c182 NN-2N7002D
I - -
X_C0.01u16X4 R46
2K1%4

(15,21,2B,40,45,54,55) SLP_S4i# >>—GL

I—an

D:
|
41 (46) VCCSFR_oC_ov p—CF8 X _COPPER
I

e

ATX_5VSB 3vsB 2014.08.25 update
2014.08.25 update S3 have power
R372 R271
47K/ Q61 47K/4 3V
NN-2N7002D
- 02 ] VCCsFRr oc EN
D1

(54) DDR_PWRGD <<%—EL—I A
(15,19,21,28,40,45,47,55) SLP_S3# (- R34\ X OR/ i

|
|
|
|
|
|
|
|
|
|
|
4
|
|
|
|
T
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

MICRO-STARINT'L CO.LTD
MS-7970
Size Document Description Rev
Custom | CPU PWR_ST/PLL 11
I I I [Date:_Thursday, July 23, 2015 [Sheet 52 of 63
5 Z 3 2 1




SA Power:1.05V,12.3A

RT8125C R413->10R
upl540 R413->2.2R

34 ;) Clul6Xél
| I I

+12VIN O- R413, 10R/8
OCP =12.3A*1.4=17.22A ocs
. 2015.07.14 update to 0603
Rocs(R15)=0OCP*Rdson(Low side)3.4mohm]/10uA ENVIHZ.4v P
=17.22%(3.4)mohm/10uA Ro80 EN pin Maximum:6.5V
= 10K/4 ua 9
=5.854Kohm VCCSA EN N 1) so0T |- SA BOOTL R44Q . OR/6 c2 1 C0.1u16X4 VCCSA
)
gggSAgogzgéOggs 16.94A (47) veesa_pG <& 2y VCCSA PG 8 pcooD > pHASE [[3—SAPHL
- = - - SA_REFOUT 10 2 SA UG1 R361
D03-632BA0OC-NO3 : 17.45A T ReFouT UGATE 10R1%4
use UBIQ MOS need Check RT8125C C5->1000pf;R415->768R é Ra1s LeaTEOCSET [4—SALCL
up1540 C5&R415 NC T giOOOpIGXA 768R1%4 — rReFIN ] Fp [B—SAFB RALQ ., 1K1%4 o RA14, OR/4 {VCCSA_SENSE (5)
© FB:0.8V
| Rdson(low)IOV ~ j‘ T SA_REFIN [RT8125CGQW_WDFN10-HF 44X CO1u10X4
| DO3-4CO5N03-005 : 3.4mohm | ione ras o
- O —->9.
| D03-632BAOC-NO3 : 3.3mohm | RTETIE T30 T000p T Ris e
| DO3-3056M00-U47 : 4.2mohm | For upl1540 :C39->5.36K, OCP 15.76AT ¢ = 3.24KR1%4 )
ST T T T T T T T T T T T T T T 5K is min C1000p16X4 RAZ8, OR/A
RTB125C RI0A-SSTUTTIRI70-SNC KVSS_VCCSA_SENSE  (551) R225
= upl540 R194->NC;R179->stuff R360 X_36KR/4
R194, , LOR/4 R179, , X _OR/4 10R1%4 =+ C100
X_C33p50N4
(46) sAov Y1 L L css
X_C680p16X4
. . . . RJ8125C C100&R225&C85 ->NC
Irms = lout * SQRT((Vout/Vin) * (1 - (Vout/Vin))) up1540 C100->NC;R225->36K;C85->10nf]
= 11.1* 0.8 * 0.282566
12VIN = 2.509A
2015.05.11 Update. To prevent VRM_EN level too low to make PWRGD not output. ?
ATX_5VSB
ca7
? :[cmexe C10u16X8
R356 R534 9 g5 = =
47KI4 Q110 26.1KR1%4 SA UG1 R418, OR/6 SA_UG1 R 4|
NN-2N7002D 3
G; D: VCCSA EN 2 —|
3.3V 1
i C193,, C0.1u10X4 D1
r R526
47,48) VRMLEN p—— G111 | 10K/4 Ra31 N-PK616BA_PDFN8-HF
i X_10K/4 Footprint:CHK_D2_10_5X7_2 H9 6
= 1.05V,11.1A
= CHOKEL4 CH-1.1u25A1.07m
EN:VIH2.4V SA PH1 1 : > : : OVCCSA
EN pin Maximum:6.5V
R357
X_2.2RI8 + +
c8 ca2 EC4 EC3
snubber Clu6.3X4| C22u6.3X8o| 560ud3SOo 560u6.350
c101
VCCSA EN o Ix_cssoo,)som
Q19 L L L 1
SA LG1 4 =S
i H
(47,51) SLP_S3.CTRL S>—— qlaF Q74 1 :
- 3% 2N7002 RA417
. 5.76KR1%4 1 Lmin = ((Vin - Vout)/(Fsw * k * lout_max)) * (Jout/Vin)
1 OCPSET:min 5Kohm = -PH632BA_PDFN8-HF = 0.5914uH (K = 30%)
OoCP
=(R417*10uA)/DCR =
~ =(5.76k*10uA)/3.3m | RT8125C R417->5.76K
SLP_S3# assertion to VCC, VCCGT, VCCIO and =17.4A up1540 R417->NC
VCCSA rails completely off.
SLP_S3# assertion to VR disabled
max:lus
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X_S-BATS4C_SOT23 uP1504 & RT8125
Pull up change by layout svoiNM P ooy VCC Input Range : 4.5V to 13.2V
+, +. = —
DDR4_1.2V 2.5A+9.5A+1.2A=13.2A 2015.07_:m:lﬁ1“w+ s —
Res | up1540 RE5->2.2R
2.5A FOR CPU SVDIMM 015.07.14 update to 0603
9 5A FOR 4DIMM P U36_VCC 126, C1ul6X6 I
R68 EN:2.4V d
oK /4 u36
1'2A FOR DDR VTT DDR_VR_EN 7 EN %) BOOT 1 DDR_BOOT R6J OR/6 C146l C0.1u16X4 °
g
OCP =13.2A%*1.5=19.8A (52) DDR_PWRGD < DOR PWRGD 81 pgoop PHAsE [-3—DBDRPH
; 10 |2 DoDRUG
Rocs(R95)=0OCP*Rdson[(Low side)/2]/10uA — REFOUT UGATE —_— JOU-0. 8+ (LARTO/RTS)=0. BV (Lo 1k/2. 15Ky =1 172
2 - Pt - LGATE/OCSET [HA—"r—2— out=0. + =0. + - =1.
— *,
=19.8A%(4.6/2)mohm/10uA up1540 C145&R102 NC cus = R102 665R1%64 DDR_REF 9 | rermn o rs |6 DDRFB R70 1KR1%4 VCC DDR
=4.95Kohm 5K C1000p16X4, G FB-0.8V -
T8125CGQW_WDFN10-HF | C155;,X C0.1u10X4
= Vout=0.8*(1+R1/R2) ol
Rocpset:5.1K TBI25C C125->1000pF. . wro RT8125C R79->1.96K H
0CP=Rocset*Rdson[(Low side)/2]/10uA COr UPLSA0 SCIZ5 5 A 00 22 TSAT Cloooprena $ LosKRis P1EA0 9
=5_1K*(5/2)mohm/10uA RT8125C R58->STUTT;R55-SNC T
=22_.173A L1 upl540 R58->NC;R55->stuff =
use UBIQ MOS need Check O A — E— A
(46) DDR_OV >>_| Irms = lout * SQRT{(Vout/Vin) * [1 - (Vout/Vin)]}
- = 13.2* 0.427
= 5.636A
(0S-CON CAP)
‘CHOKE15 CH-1.2u15A3.2m c
5VDIMM_IN 1 O5VDIMM
2015.05.12 Remove H/L side C6 C12
c1a4  [c138 |+ +
T T+ P~ P~ & C135
| Q s B I} C0.1u10%4
Q32 g e 3 8
DDR_UG R77 . OR/6 DDR_UG R 4 o =S 3 3
e g 5 5
S OF g |3
1 el © L
R326 =
X_10K/4 N-PK616BA_PDFNS-HF 1.2V,13.2A
]
CHOKE16 CH-1.1u32A1.8m
DDR PH 1 - VCC_DDR
R138 9 Q15 R75 134 95 124 |EC10_EC9
X_36K/1%4 DDR LG 5 4 X_22Ri8 L L L E* 1"
1 3 T T To
T Xcéggp'&UNA R95 i | snubber £ N 5 g 3
- cion OCPSET 7.87KR1%04 glggaoo soxa ; E i g |2
5 |5
X_680p50N4 ocp N-PK632BA_PDFN8-HF I e = & I I 4
=(R95*10uA)/DCR L L L
=(7.92k*10uUA)/4m l .
= —19.675A RT8125C R95->5.1K{12.75A) =
RT8125C C208&R138&C194 ->NC up1540 R95->NC Datasheet
up1540 C208->NC;R138->36K;C194->10nf Lmin = ((Vin - 1.2V)/(Fsw * k * lout_max)) * (Vout/Vin)
= 0.7677uH (K = 30%)
CAP ESR ,0.2432uH L 1.2897uH
2015.05.19 _Stuff
From SI0 pin 87
(40) SI0_VDDQ_EN )—REBIAORMA B
ATX_5VSB
ATX_5VSB 5"%""” pull up change by layout,check level
R126
47Ki4
R269 R264
X_47K/4 X_2K1%/4
26
Qs4 3.11V Reczn70020
NN-2N7002D a2 D2 DDR VR EN
G; D2 DDR VR EN EN:VIH2.4V,internal pull up 3.6V
o1 EN pin Maximum:6.5V D1 A
(15,21,28,40,45,52,55) SLP_S4# >—GL_|
(40,55) VPP_VR_PG ) ;2:?.23K1%4 ’
1 MICRO-STARINT'L CO.LTD
| L MS-7970
Size Document Description Rev
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4ADIMM :2.24A FOR DDR VPP2.5V

VPP25 Power

X_2.2R/8 I

VPP25

To make sure VPP EN after 5VDIMM stable

2015.07.01 Add PU to VCCDDR

VCC_DDR

R577
10K1%4

2.5V; 2.24A
5VDIMM_VPP 5VDIMM_VPP VPP PHASEL _ C645 X 2700p50X4 R9OT,
o
SVDIMM . © SVDIMMYPP  SVDIMMLVPP AVL: LO04-47B7350-M26
9 CHOKE11
213 |8 E use
RN Py 1 PP_PHASEL 1 2
N '+ c639 RO11 FEN Vi i le T %
Q[ |8 | coiuiexa X_47KI4 . - CH-0.4708A9.2mS-HH
SRR = C650 VPP_EN 5 en
5|2 e C0.1u10X4 out o VPP25 RO06
FRERE] 40,54) VPP_VR_PG(K- 1 pg 1KR1%4
1 to SI0 pin 6
= = 2145 MODE | g |\ oo eon e VPP25 FB .
ATX_5VSB 5VDIMM R905
o) o I 4 1 I 316R1%4
VPP25 Oz A —caa0psoxa Ramp GND 1
MP2147GD-Z_QFNIZ-RH
R503 RO14
47KI4 2.2Ki4
Q59
c638 N-2N7002D
I 1k G2 D2 VPP EN  ENABLE HIGH:1.6V
C1u6.3X4 D1
" R504, , X_OR/4 R912
(15,21,28,40,45,52,54) SLP_S4 )>—M—?—GL—I 33K1%4 = C636 = c640
~ C0.1u16X4 | X_C1ul6X6
(40) SIO_VPP_EN ) R334, ORI =
From SI0 pin 86
2015.05.19 Stuff <L
Q62 RO10
5VDIMM NT002 § xRl

BXE'INZZO " ZE9D
B8XE'9NZZI " 2¥90

> VPP25_FB_R (46)

DDR VTT Power

To CPU Copper trace wid
island behind DIMM > 40

VCC_DDR

Ca41
I C10u6.3X6

(15,19,21,28,40,45,47,52) SLP_S3# Y— 5 |

(5) DDR_VTT_CTRL

VCC5
o

}{ CP36
X_COPPER

VPP25
I Close DIMM.
c
I Co.22u16%4

VPP25
)

= C643 = C649 = C658 = C660 = C661
C0.1u10X4 [ C10u6.3X6 | C10u6.3X6 | C1OUB.3X6 | C10u6.3X6

VCC_DDR VTT_DDR

Q €630y, C0.22u6.3X4 3

th > 250mils , F
Omils

0.3*4=1.2A

4 C44B| C0.1u10X4 I
q
2 vouT |4 e 5 OVTT_DDR
r4
g VCC_DDR
NC [FB—x I
oY) C419 C422
z
25 vrer C22u6.3x8 | C22u6.3X8
NCT3103S
R576 - -
10K19%4
JDDRVTT_VREF,

NCT3103S co-lay NCT3102S/UP0109

R584
= C631 10K1%4
C0.1u10X4

4+
1

I
IF
I
T
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PCH_1VSB

1.0V; 11A
OCP = 11.787A
Rocset

5.8935K

Rocs:5.9K,0CP:

D03-4CO5N03-005 : 11.8A
D03-632BA0C-NO3 : 12.82A
use UBIQ MOS need Check

2015.05.25 Remove CUT VBAT to CUT_1VSB_EN

1.5 * Imax * Rdson(low) / locset
1.5 * 7.858 * 5mohm / 10uA

: Rdson(low)4 .5V

|
|
| DO3-4CO5N03-005 : 5 mohm !
| D03-632BA0C-NO3 : 4.6mohm |
| D03-3056M00-U47 : 6.2mohm

2015.07.14 Add +12V loading

S5VDUAL O~

37
X_S-BATB4C_SOT23

2014.08.21 update

PCH _REFOUT

T8125C C236->1000pT;R204->665R
p1540 C236&R204 NC c236 |

T
X, ClOUOElGXr

PCH _REF!

RT8125C C180->1000pF.

For up1540 :C180->5.9K, OCP 12.82A.

Update 2015.05.06

T
5.9KR1%0402,

b'e r—.‘ Y o412V uP1504 & RT8125
VCC Input Range : 4.5V to 13.2V
R69 . , OR/8 U28 VCC R L04-47B7730-T15 for OC, Gaming 10, 9, 7, 5
L04-12A7321-L65 for Gaming 3, SLI, ECO
R254 RT8125C R65->10R lout * SQRT((Vout/Vin) * (1 - (Vout/Vin))) L04-12A7721-T15 for cost down
2.2Ri8 up1540 R65->2.2R = 10.664 * 0.4
o = 4.2656A < 5000mA /
s CHOKEB
g L9 | 015.07.14:ch 1u/0603 2yDUAL Pl I
=l - .07.14:Change 1u > ’
C1u16X6 9 + %”L SVDUAL
= EC19 CH-L.2uI5A3.2m-RH
u28 9 c230 c235 + too Big c223
%) 1 PCH BOOT R178, OR/6 _PCH R BOOT C226,,C0.1u16X4
EN o BOOT — i C0.1u16X4 C10u16X8 CD560u6.350-HF-1 X_C0.1u16X4
) 3 PCH_PHASE
GOOD PHASE Q22 MAX - 10 664A
10 REFOUT UGATE PCH UGATE _R198 OR/6 _PCH R UGATE + = = = = = =
LGATE/OCSET |4 Ll oat L04_01872306Tégo -
R256 AVL: LO4-0107: -M PCH_1VSB
|——L REFIN % FB (& ocp X 10Ki4 o
N . R177 N-NTMFS4CO8NT1G
T8125CGQW_WDFN10-HF| 3 CHOKE9
2 X_5.9KR1960402 1 % . . . . .
8 = Q27 CH-1.0u15A7.5mS-HF
= A R257 g 4y Q Q Q Q
b RT8125C R177->5.9K X_2.2RI8 3 b 8 a3 8 g
+ ¥
. up1540 R177->NC =
RT8125C R287->stuff;R188->NC| 8 g Q Q R e
upl540 R287->NC;R188->stuff NNTMPSACOSNTIG S esa00ps0x4 S 5 15 12 B |2
R287 . , X OR/4 R188 , . OR/4 €233y X CO.0lul6X4 PCH TYPES R255, \ X ORM4 - & & 3 3 3 S
+ ke o o & ) >
(46) PCH_CORE_OV >>—, 77777 C;Z; 77777777777
) R253 1K19%4 ! e OPCH_1VSB

0.8335uH (K = 30%)

((Vin - Vout)/(Fsw * k * lout_max)) * (Vout/Vin)

R102
36KR1%4 R258
3.92K1%4
T oo PCH_1P8
X_C33p50N4 0728- add Vout = Vref * (1 + R821/R822) —
cia2 - @ = 0.8 * (1 + 1K/3.92K)
C3300p50X4 - = 0.8 * 1.2551
5VDUAL
= 1.004V
- R196
RT8125C C170&R192&C142 ->NC X_47K/4
up1540 C170->NC;R192->36K;C142->3.3n1
4 PCH_1VSB jfl
c181 H H
0728: Change net name X_C0.1u104 Remove circuit
PCH_1VSB _EN
R184 , , 10K/4 OPC_1P8 EN#
ATX_5VSB O 1 1 fis Q36
ci73 L 2N7002 (40,45,57) SI0_SLPSUS Y——eF s
X_C0.1u10X4 =
(S|
R10 . 1K1%4 Q34
3vs '@ N-SST3904_SOT23
i R13 2.21KR1%4 “.‘
0902 : Stuff R when NO PCH_1P8 & V_OPC_1P8 - MICRO-STARINT'L CO.LTD
MS-7970
Size Document Description
Custom PCH Core Power-RT8125C
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PCH _SPI_CS0#

JISPIL_

4 PCH_SPI_MOSI

lCO.lulUX%

PCH_SPI_MISO 29
5—o

6 PCH SPI CLK

SIO_SLPSUS D25 TS S-RB751V-40_SOD323-RH

PCH_DPWROK D17 » X_S-RB751V-40_SOD323-RH

O+
o

R575
1KR/4

PCH_SPI_MISO

|
|
|>< !
CHIP_PWGD D18y, S-RB751V-40 SOD323-RH _|SPI SW_SEL m |
=2 ! =2
[ =3
RSMRST# D19 o S-RB751V-40_SOD323-RH I, E
g 8
51 E
> 5
ATX_SVSED. R371, , 10K/4 g 8
m ! o
1 =
g! 7
For T1624 1.1 El I
T m
(=
ol
Y
E
3vsB
3VsSB
o
A BIOS
R572 SPIL
1KRI4 PCH_SPI CSO# —
PCH SPI_MISO ___R1063, 33R/4___SPIL_MISO gg(\on Hom(‘(gg
PCH_SPI_102 R58333R/4___SPI1_102 3| 3008 103)
GND DI(100)
W25Q128FVSIQ-HF
R1122
X_4.TKR/4
3vsB

R1123
X_4.TKR/4

CLR_CMOS

2015.04.23 Modify R37 Q51 & Add R185

SIO_3VA SIO_3VA

R43
4.7KR/4

Q51
(40) CLR_CMOS# N-SST3904_SOT2

ci8
I X_C0.1u10X4 =

2015.05.25 Remove CUT VBAT to
CUT 1VSB_EN&CUT 3VDSW

tri-state
INPUT ot_,|tout
PINL | PINZ | PIN4
L H H
L L L
H X Z
R57 |U338|R1094| C607
USE U338
Auto CLR cMos | X 0 0 0
NOT USE U338
Auto CLR_cmMos | O X X X

—1 Lo EMI
SPI_SW_SEL I o
PCH_SPI 102 110 o 12 PCH SPI 103
P.S Close to JSPI1 A2X6[10]M-2PITCH_BLACK-RH-1
T
| For TL624-1.1 : Stuff D7
|
|
|
|
|
|
|
! P i
| ]g: gg gag" PCH_SPI_CS0# (15)
| en e b PCH_SPI_CLK (15)
‘ Dol el e PCH_SPI_MISO  (15)
— o Pl_MOS| PCH_SPI_MOSI (15)
ECH SH1 102 PCH_SPI_IO2 (15)
CH_SPI 103 PCH_SPI_IO3 (15)
Cg‘P PWGDO CHIP_PWGD (15,19,40)
PCH Dpi"R K PCH_DPWROK  (15,45)
RSMRST RSMRST# (15,40)
SIO_SLPSUS  SIO_SLPSUS (40,45,56)
3vsB 3vsB
o
| c3o4  coaulox4
L I R1064
C410 , C10u6.3X6 |, X_1KR/4
8 ar L
SPIL 103 R633, , 33R/4_PCH SPI 103
5 SPIL CLK R646.7 33R/4_PCH_SPI_CLK
5 SPIL_MOSI R106Y/33R/4_PCH_SPI_MOSI
R1079
X_1KR/4
3vsB L
o
R582
1KR/4
PCH_SPI_MOSI
R1124
X_4.7KRI4
VBAT
Us3s
e RTCRST# D
RTCRST#
RTCRST# Ny RTCRST# (1519) NC7SP125P5X
VBAT
R1094
RTCRST# R57 _, , X_OR/4 _RTCRST# D 20KR1%64
RTCRST# D 3> RTCRST#D (26,40)
= c607
C1u6.3X6
JBATL
RTCRST# D R174

X_OR/4

< S5_MODE (45)
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2015.05.11 Add EMI suggestion

(40) ALL_LED_OFF# >> R60 X _OR/4 LED OFF# g

(40) PCH_LED YR8 \A\ORM |

RA71

1K
LEDA8 LEDA7
LEDO4-R-30mA LEDO04-R-30mA

RA68
1K

LEDAG
LEDO04-R-30mA

LEDAS
LEDO4-R-30mA

LEDAL
LEDO04-R-30mA

RAT0
1K

LEDA2
LEDO4-R-30mA

SBC Label HDMI Label BIOS Label .
PCH Heatsink h13.40) cLk_sio_pci &
SBC_LAL HDMI_LA1 AMIL_LAL
Label Label 'ai’ﬂt csrr
SBC HOMI AMI_BI0S i I X_10p50N4
SBC LABEL HDMI LABEL LABLE MEC2 L
PCH-HSL (13) CLK_BUFFER <&
L BIOS_LABLE
7970_1.0 ) PCH carg
P/N:PD0-0797010-G37 Marketing Label c HS Ix_wpﬁom
CPU Socket Z|1_7:1_);|A1 BlL‘r’:B;AS _PCH-RS1 h13,.40) CLK_SI0_24Mm <<T
Z97-Gaming3 Z97-Gaming3 RH 380
CPU H1 MKT-LABEL X_MKT-LABEL I X_10p50N4
P i =
CPU H170_LA2 7170-G43_LAL MH(S)S}SHeatsmk st asasy TPM_CLK <K
Label Label "~ M . ' -
CPUT 297-Gaming3 797-Ganing3 MOS ca18
X_MKT-LABEL X_MKT-LABEL S I X_10p50N4
Batter L
Y USB3.1 Label a S =
BAT1_X1 USB31_LA1 j* Hs-ososz@‘-RH - 13.39) Az BTk K
| 8 9
& = % Topsona
U3.1 LABEL 11 2.0 I =P
BAT-BCR2032P-RH MOS2 Heatsink
1S MOS2 MOS-HS2 vees vees vees vees
PCH DIMM-R PCIE-RX16 _ PCIE-Rx4 MOS
PCH_H170 PCH_B150 DIMM SLOT SLOT HS
482 cao1 cs14 cs15
PCH PCH X_MOS-HST I X_10p50N4 I X_10p50N4 I X_10p50N4 Ix_wpsom
HS-0503260'RH
X DIMM-Red  X_PCIE-Redx16 X_PCIE-Redxd 8 0 = = = =
_PCH_HL70 X_PCH_B150 Audio-C ps2-c = =
D0:0B1-7968006 D0:0B1-7968004 Audio PS2
D1:0B1-7982001 D1:0B1-7981001
CAudio-C X_PS2-C
USB-Black LAN-Bluel
2015.04.28 Remove LAN/Audio cover USB2.0 | LAN-CON
(_USB-Black X_LAN-Blue
USB-Bluel
USB3.1
(_USB-Blue
2015.04.28 Add
LED placed in the four corners of board. 2015.07.03 Add 2015.07.03 Add
vees vees vees vees vees vees vees vees vees vees vees vees

RA130 RA131
1K 1K
LEDA3 LEDA4 LEDA9 LEDA10
LEDO04-R-30mA LEDO04-R-30m. LEDO04-R-30mA LEDO4-R-30m,
LED_OFF# q Q102 LED_OFF# q 111
2N7002 2N7002

RA133
1K
LEDA11 LEDA12
LEDO04-R-30mA LEDO04-R-30mA|
113
2N7002

Mounting Holes

b015.05.11 Add

= C466
C0.1u10X4

C510
l C0.1u10x4
G

~F

Test point

VCORE O————8] VCORE
Vi

VGT GT
VCC_DDR VCC_DDR

VCCSA O————®] VCCSA
VCCIO O~————9] vccio
PCH_1VSB O———{@] PCH_1VSB

VCCSTPLL O——®] VCCST
VCCSFR_OC O——{8] VCCSFR

VTT_DDRO———{8] VTT_DDR
VPP25 O———8] VPP25

Simulation
SIML siM2
L SIML g ﬂ SIMZ g
X_PIN1*2 X_PIN1%2

Optical Fiducial Marks-120

FM1 FM2 FM3 FM4
X_FM X_FM X_FM X_FM
FM5 FM6 FM? FM8
X_FM X_FM X_FM X_FM
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