TITLE Page

Cover Sheet 1
Block Diagram 2

) CPU-Memory, CPU-PEG/Display 3,4
CPU-Control/MISC/CFG/Audio 5
CPU-Power ,CPU-GND 6,7
DDR4 DIMM1&DDR4 DIMM2 8,9,10,11
PCH-USB/PCIE/DMI/SATA 12
PCH-Audio/Display/Clock 13
PCH-GPIO/USBOC# /SATASTRAP 14
PCH-LPC/SPI/SMBUS/MISC 15
PCH-Power,PCH-GND,PCH-Strap 16,17,18
PCIE SLOT-CPU(X16) 19
PCIE SLOT-PCH(X1) 20
SIO-NCT5567D / FAN CONTROLLOR 21,22
NCT7718W/SLG4F42051 23,24
AUDIO - ALC887,AUDIO - depop circuit 25,26
LAN - RTL8111H 27
DVI/HDMI/VGA 28~30
M.2/USB2.0/USB3.0/LAN_USB/SATA connector 31~36
CLR_CMOS circuit/BIOS ROM 37,38
ACPI CONTROLLER 39,40,41
PWM-RT3607BC/VCORE 3PHASE/VGT 1PHASE 42,43
DDR-RT8231/DDR-PM2143-VPP25 44,45
CPU PWR_ST/PLL /PCH Core power 46,47
VCCSA - POWER/VCCIO - POWER 48

ATX F_Panel/EZ Debug LED/TPM/EMI CAP

49,50,51,52

Manial Part/Power Map/GPIO MAP 53,54,55
Power Sequence 56.57
Revision History 58

MS-7C31

ATX:226mm*185mm
Ver: 1.0

Intel -CoffeeLake-S plamform

CPU:
LGA1151
CPU POWER PAK *4 Phase
GT POWER PAK *2 Phase

Onboard Chip:

S10: NCT5567D colay NCT5565D
HD Audio Codec: ALC887

LAN: RTL8111H

Flash ROM: SPI 128 MB

DP to VGA: RTD2166

Main Memory:
DDR4 * 2 (Dual Channel)

ACPI:
5VDAUL:uP7501
5VDIMM:uP7501
3VSB:LDO+MOS
3VDSW:GS7133
VCCSTPLL:GS7133

Expansion Slots:
PCI Express (X16) Slot * 1

PCI Express (X1 ) Slot * 2

System Chipset:
Cannon Lake B360

PWM:

VCORE - RT3607 138A
DDR - RT8231 11.525A
DDR VPP25- MP2333H 1.12A
PCH(1V) - RT8125E  10.743A
VCCSA - MP8712 11.1A
VCCIO - SY8288 6.4A
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o0 r—-——=---=-- |
| DIMM Sequence: |
! A0 BO !
PCIEX16 Lane0-15 | |
| |
INTEL ! !
CFL-S LGA1151 | |
HDMI(portB) ‘ ‘
DVI(portC) | |
| |
'GA (port D/DP to VGA) : | |
,,,,,,,,,,, P
DMI (X4 GEN2)
LAN8111H
oc#o I LAN_USB1 K::l USB2-1,2 I( USB 2.0 i PCIE Gen2
oc#1 I PS2_USB1 K::' USB2-3,4 |< USB 2.0
oc#2 Iusm &2 K::' USB2-5,6 |< USB 2.0
HD AUDIO
HD AUDIO I/F ALC887
oc#3 I.vvsBa K::' USB2-7,8 |< USB 2.0
CNL-B365 SATAL 2
oc#a I JUSB1 K::' USB2-9,10 |< USB 2.0 SATA 3.0 I/F
oc»sAsl JUSB2 K::' USB2-11,14 |< USB 2.0
JUSB2_ —LAN_USB1 USB2 USB1
usB3-6 | | usB3-5| | usB34| | usB3-3| | usB3-2| | usB3-1}” yspa.0
SPLROM SPIT/F
Slot Sequence: (128M)
M2_1
(By PCH GEN2)
SIO NCT5567D
(By PCH GEN2)
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Pun
(8] M_MAA_A[16.0] > CFLS
s MOATARS
DDRO_MA[OJDDRO_CAB(SJ/DDRO_MA[0] DDRO_DQI0] | Ag37
DDDRO_MA([1)/DDRO_CAB[BJ/DDRO_MA[1] DDRO_DQ[1]
DDDRO_MA[2J/DDRO_CAB[5/DDRO_MA[2] DDR0_DQ[2] ["AG37 M DATAAS
DDRO_MA(3] DDRO_DQ[3] [AE3g M OATAAS—
DDRO_MA4] DDRO_DQM] [Agqy W DATA AT
DDRO_MA[SJ/DDRO_CAA[O}/DDRO_MA[S] DDRO_DQ[S] [AGIg M DATAAE—
DDRO_MA[8]/DDRO_CAA[2J/DDRO_MAE] DDRO_DQ(6] [Agdg W OATAAT—
DDRO_MA{7)/[DDRO_CAA[4/DDRO_MA[7] DDRO_DQ[7] [AJ3g M DATAATS——
DDDRO_MA(8J/DDRO_CAA[3/DDRO_MA[8] DDRO_DQ(8] WE WDAT
DDRO_MA[9)/DDRO_CAA[1/DDR0_MA[9] DDRO_DQ[9] L3
DDRO_MA[10}/DDRO_CAB[7JDDRO_MA[10] DDRO_DQ(10] [ ALg7 —W-DATAATT
DDRO_MA([11J/DDRO_CAA[7YDDRO_MA([11] DDRO_DQ[11]
DDRO_MA[12}/DDRO_CAABJ/DDRO_MA12] DDRO_DQ[12] [Af3g W DATAAT
DDRO_MA[13/DDRO_CAB[0JDDRO_MA13] DDRO_DQ[13] [AT3
DDRO_MA[14JDDR0_CAB[2JDDR0_WE# DDRO_DQ[14] [ ALgp W DATAAT
DDRO_MA[15/DDRO_CAB{1)DDRO_CAS# DDRO_DQ[15] [~ANEE H-BATAAS—
DDRO_MA[16]/DDR0_CAB[3JDDRO_RASH DDRO_DQ[32)/DDRO_DQ[16]  aNag T DATAATE
DDRO_DQ[33}/DDRO_DQ[17]  [~AR3E M DATAATE——
M_BG_A 1 A2 DDRO_DQ[34)/DDRO_DQ[18]  aRa7 M DATAATT
(8] M_BG_A_1 igm DDRO_BG[1)/DDR0_CAA[9YDDRO_MA[14] DDRO_DQ[35)DDR0_DQ[19]  ["AN3g M OATAAZG—
8] MACT AN DDRO_ACT#DDRO_CAA[BDDRO_MA[15] DDRO_DQ[36}/DDRO_DQ[20]  aa7 M DATAATT
DDRO_DQ[37/DDRO_DQ[21]  [~ARg A DATAAZE——
MCKEAD  ayaq DDRO_DQ[38)/DDRO_DQ[22]  aRag M DATATAZS
(8] M_CKE_A0 im DDRO_CKE[0] DDRO_DQ[39)DDR0_DQ[23]  |"AWS7 M_OATAAZS
8] M_CKE A1 AV24 | DDRO_CKE[1] DDRO_DQ40JDDRO_DQ[24]  [“Ayzg M DATAAZE
DDRO_CKE[2] DDRO_DQ[41)DDRO_DQ[25]  ["AV35 M OATAAZF—
DDRO_CKE[3] DDRO_DQ[42)/DDRO_DQ[26]  awyas M DATAAST
DDRO_DQ[43)DDRO_DQ[27]  ["AUZ7 M- OATAAZS—
MCSEAD  awg2 DDRO_DQ[44)/DDR0_DQ[28]  aya7 —M-DATATAZE—
(8] M_CS# A0 ig—m—eex—m—.—mﬂg DDRO_CS#[0] DDRO_DQ[45)DDR0_DQ[29]  ["AT35 M OATAASE
8] M_CS#_AT AV13| DDRO_CS#(1] DDRO_DQ46/DDRO_DQ[30]  [Ay3s - DATAAZE
AVi0S| DDRO_CS#{2) DDRO_DQ[47)/DDR0_DQ[31] AV T DATAASE——
0| DDR0_CS#{3] DDRi_DQ[0JDDRO_DQ[32] ~ [Awg M DATAASS
DDR1_DQ[1JDDRO_DQ[33] ~ [AVE M DATAAST——
MODTAD  Awis DDR1_DQ[2)/DDRO_DQ[34] Ay M DATAASS
(8] M_ODT_A0 im DDRO_ODTI0] DDR1_DQ[3)DDRO_DQ[35] [AU§ —M-DATAASS—
8] M_ODT A1 -AUT2 | DDRO_ODT(1] DDR1”DQ[4]/DDRO_DQ[36]  [-Avg —M-DATATAST——
“AVi0~| DDRO_ODT[2] DDR1_DQ[SJDDRO_DQ[37]  [~AWE M -DATAAST——
= DDR0_0DT[3] DDR1_DQ[B}/DDRO_DQ[38]  [~Ays M DATAASE
DDR1_DQ[7JDDRO_DQ[39] ~ [~AVZ M -BATAAH——
MBAAO AV13 DDR1_DQ[B)/DDRO_DQf40]  [~Ayz M DATA =D
8] MBAAO /75| DDRO_BA[OJDDRO_CAB[4)/DDRO_BA[0] DDR1_DQ[OJDDRO_DQf41]  [(AT] M BATAASF——
8] MBA A1 W23 | DDRO_BA(1}/DDRO_CAB[S/DDRO_BA[1] DDR1_DQ[10JDDRO_DQ[42] g7z M DATATT—
8] M_BG_AO DDRO_BG[0JDDR0_CAA[S)DDRO_BA[2] DDR1_DQ[11)DDR0_DQ[43]  ["AVF M OATAAS—
DDR1-DQ[12JDDR0_DQ[44]  [Ayyg - DATAAS——
DDR1_DQ[13)DDR0_DQ[45]  ["AT§ M OATAAE—
M_CK_A_DPO DDR1_DQ[14)/DDR0_DQ[46]  g73 —M-DATATZ—
(8] M_CK_A_DPO DDRO_CKP[0] DDR1_DQ[15)DDR0_DQ[47]  ["Apz M OATAAS—
8] M_CK'A_DNO MECKADPT DDRO_CKN[0] DDR1_DQ[32)/DDRO_DQ[48]  agig T DATAAST
(8] M_CK_A_DP1 DDRO_CKP[1] DDR1_DQ[33)DDR0_DQ[49]  ["Apg — M OATAASS—
[8] M_CK_A DNt DDRO_CKN[{] DDR1_DQ[34)DDRO_DQA[S0] ANz M OATATST
DDRO_CKP[2] DDR1_DQ[35/DDRO_DQ[51]  [~APg —H-DATAASE——
5 DDRO_CKN[2] DDR1_DQ[36}/DDRO_DQ[52] Az M DATAAST
5| DDRO_CKP(3] DDR1_DQ[37/DDRO_DQ53]  [-APT —H-DATAA#E—
DDRO_CKN3] DDR1_DQ[38)/DDRO_DQ54] AT M-DATAASS
DDR1_DQ[39)/DDRO_DQ[SS]  [~AKS —H-DATAABT——
DDR1_DQJ40JDDRO_DQ[S6] AT M DATAAST——
M_PARITY A AV1S DDR1_DQ41)DDRO_DQ(S7) ARG M-DATAAGE
B MPARITYA 30 ERCERT i3] DOR0 PAR DDR1-DQj42/DDRO_DQ(SE] |4z —H-DATAASS——
(8] M_ALERT_A N DDRO_ALERT# DDR1_DQ[3)DDRO_DQ[59]  |"AHg M OATAABE
DDR1_DQ44DDRO_DQ(60]  agey M DATAAST——
DDR1_DQ[45)DDRO_DQ[61]  ["AH3 M OATAASE
DDR1_DQ[46JDDRO_DQ(62]  agi M DATAAASE——
DORI_DAH7IDDRO D8] | — T
Ak M.005 A DNO
AU DDRO_DQSN(0] - [-AR3g—H-DESABNT—
AT33 | DDRO_ECC[0] DDRO_DQSN[1] [ Apgg—WDasrone——
AW33| DDRO_ECC[1] DDRO_DQSN[4/DDRO_DQSN[2] ~ [Ay3s M DaSA-ONS—
AvaT | DDRO_ECC[2] DDRO_DQSN[SJDDRO_DASNI3] AWy DS A-pie—
AU3T| DDRO_ECC[3] DDR1_DQSN[OJDDRO_DQSN[4]  [Az —H-DaSABNT—
Avaa | DDRO_ECCl4] DDR1”DQSN[1JDDRO_DASNIS]  [-ANg —-DasA-Die—
DDRO_ECC]5] DDR1_DQSN[4/DDRO_DQSN[6] ~ [AJ3 —H-DOSABNF—
“Av3t| DDRO_ECCIe] DDR1_DQSNISJDORO_DASNIT]  [Rgzs <
— | DDRO_ECC[7] DQSN[8]
Az M.0GS ADPO
DDRO_DQSP[0] [ AR3g M DESADRt—
DDRO_DQSP(1] [Apag M DOSADPZ
CPU_CA YREF_A DDRO_DQSP[4)/DDR0_DQSP[2] %ﬁ—wﬁw
DDRO_DQSPISYDDRO_DASP(3]  [-Ayy DS AP
DDR1_DQSP[0JDDRO_DQSP4] AUz MBaSABPS—
AB40 DDR1_DQSP(1J/ODRO_DASP(s]  |-ANg—MT-DOSA-DPe—
CPU. DDR_VREF_CA DDR1_DQSP[4JDDRO_DQSP(§]  [AJz —MBaSABFF—
O———————— | DDR0_VREF_DQ DOR1_DQSP[SYDDRO_DQSP(7]  [Avaz <
CHANNEL DOR basrs [ 222
DOR3: CPU_DO_VREE_ A
DoRi: mn

oarrst
ZIF-SOCKET1151-HF.

/< M_DATA_A63.0]
M.D0S A DNO  [6]
MDOS A DNT [6]
MDOS A DN2 [8]
M DOS A DN [6]
M DOS A DNS (8]
MDOS A DNS  [6]
M DOS A DN (8]
MDQS A DN [6]
M.00S A DPO (8]
M DOS A DP1 (8]
M DOS A DP2 (8]
M DOS A DP3 (8]
M DOS A DP4 (8]
M DOS A DPS (6]
M DQS A DPS (8]
M DQS A DP7 (8]
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6] M_MAA B[16.0] )

PUiB
CFL-S
D34 MDATA B4
DDR1_MA[0)/DDR1_CAB[8}DDR1_MA[0] DDRO_DQ[16J/DDR1_DQ[0] | Ap3s —M-DATABT e M_DATA_B[63.0) (5]
DDR1_MA[1}/DDR1_CAB[8/DDR1_MA[1] DDRO_DQ[17)DDR1_DQ[1] ~ [‘AG35 M -DATABT——
DDR1_MA[2}/DDR1-CAB[5/DDR1_MA2] DDRO_DQ[18JODR1_DQI2]  [AHgs —MDATAES ——
DDR1_MA3] DDRO_DQ[19)/DDR1_DQ3] ~ [AE3s M BATABT——
DDR1_MA4] DDRO_DQ20JODR1 D]  [‘AEaq —MDATABO——
DDR1_MA[S/DDR1_CAA[OJ/DDR1_MA(5] DDRO_DQ[21}/DDR1_DQ[S] ~ [~AG3s M -DATABE——
DDR1_MAJS|/DDR1-CAA[2JDDR1_MA[6] DDRO_DQI22JODR1_DQI6] [ AHzs —MDATAEZ ——
DDR1_MA7JDDR1_CAA[4J/DDR1_MA[7] DDRO_DQ[23}/DDR1_DQ[7]  [-AK35 M DATAB1S——
DDR1_MA[8|/DDR1_CAA{3JDDR1_MA[g] DDR0_DQ[24/DDR1 DQ(8]  [‘Ar3s M OATA B ——
DDR1_MA[S)/DDR1_CAA[1J/DDR1_MA[9] DDRO_DQ[25)/DDR1_DQ[S] ~ [-AR3Z—H-BATAEH——
DDR1_MA{10JDDRT_CAB[7yDDRT_MA[10] ~ DDRO_DQI26JDDR1_DQ[10] [~ 37— DATABTS—
DDR1_MA[11)DDR1_CAA[7JDDR1_MA{11]  DDRO_DQ[27JDDR1 DQ[11] ~|[-AR3f—MBATAB1E——
DDR1_MA{12JDDR1_CAA/B/DDRI_MA[12]  DDRO_DQ[28J/DDR1 DQ[12] [~ 34 M DATABE——
DDR1_MA[13)DDR1_CAB[OJDDR1_MA{13]  DDRO_DQ[20JDDR1 DQ[13] ~|[-AR3T—M-BATABt——
DDR1_MA14JDDR1_CAB[2JDDR1_WE# DDRO_DQ[30JDDR1 DQ[14] Ay DATA BT
DDR1_MA[15/DDR1_CAB[1)DDR1_CAS# DDRO_DQ[31)/DDR1_DQ[15] ~ [AP35—H-BATABIE——
DDR1_MA[16/DDR1_CAB[3DDR1_RASH DDRO_DQ48)DDR1 DQ[16]  an3s M DATA B2
DDRO_DQ49)/DDR1_DQ[17]  [ANGZ—H-BATABZE——
DDRO_DQ[S0JDDR1 DQ[18]  ap3y M DATA B2
[9] M_BG_B 1 DDR1_BG[1)DDR1_CAA[SDDR1_MA(14] DDRO_DQ[51DDR1_DQ[19]  [ANG4—H-BATABHF——
[8] MACT BN DDR1_ACT#DDR1_CAA[BJDDR1_MA[15] DDRO_DQ[52JDDR1 DQ[20]  ap3s M DATABZT——
DDRO_DQ[53)/DDR1_DQ[21]  [ANGT—H-BATABIE——
MCKEBO  ayog DDRO_DQ[54JDDR1 DQ[22]  ap37 M DATABTS——
[9] M_CKE_BO i DDR1_CKE[0] DDRO_DQI55)DDR1_DQ[23]  ["AT2g M OATAE2E—
(8] M_CKE B1 AW23~| DDRI_CKE[1] DDRO_DQ[S6JDDR1_DQ(24]  “Axpg M DATA B2
DDR1_CKE[2] DDRO_DQ[S7JDDR1_DQ25]  [-AP7g - DATABI——
DDR1_CKE[3] DDRO_DQ[S8JDDR1 DQ[26]  arge M DATA B2
DDRO_DQ[S9DDR1_DQ[27]  [~AMZE M DATABES——
MCSEBO  apy7 DDRO_DQ[ROJDDR1 DQ[28] ATz M DATABZS——
[9] M_CS# BO igm DDR1_CS#{0] DDRO_DQ[61)DDR1_DQ[29] [ ARZE M DATAB2F—
o] M_Cs#B1 ANT7C| DDR1-CS#{1] DDR0_DQ[62JDDR1 DQ30]  apss M DATABST——
AMA5S| DDR1_CS#(2) DDRO_DQ[63)/DDR1_DQ[31]  [ARTz—H-BATABIZ——
~>0| DDR1_CS#{3] DDR1_DQ[16JDDR1 DQ32]  apys M DATABS
DDR1_DQ[17JDDR1_DQ[33] AT H-DATABE——
MODT B0  Amip DDR1_DQ[18JDDR1 DQ34]  arys M DATA B3
[9] M_ODT B0 i DDR1_ODT[0] DDR1_DQ[19)/DDR1_DQ[35] RT3 —H-BATABIE——
9] M_ODT B1 Api5| DDR1-0DT[1] DDR1_DO[20JDDR1 DQ[36]  apys M DATABST——
“ALT5—| DDR1-0DT[2] DDR1_DQ[21)/DDR1_DQ[37] ARz —H-BATABIE——
== DDR1_0DT[3] DDR1_DQ[22JDDR1 DQ38]  ary; M DATA B3I
DDR1_DQ[23)/DDR1_DQ[39]  [APTg—H-BATABEH——
M BABO ALtS DDR1_DQ[24JDDR1 DQM0]  ayy M DATA B ——
9] MBABO DDR1_BA[OJDDR1_CAB[4JDDR1_BA[0] DDR1_DQ[25/DDR1_DQ[41]  ["ART - DATABE——
(9] MBAB 1 AWz | DDR1_BA[1}/DDR1_CABI6JDDR1_BA[1] DDR1_DQ[26JDDR1 DQM2]  ap7 M DATA Bz
[9) M_BG_B_O DDR1_BG|0JDDR1_CAA[S)DDR1_BAL2] DDR1_DQ[27)/DDR1_DQ[43]  [~ARg —H-DATAB—
DDR1_DQ[28JDDR1 DQ[44]  apg M DATA B
DDR1_DQ[29)/DDR1_DQ[45]  [~ARE M DATA B
M_CKBDPO  ap2o DDR1_DQ[30JDDR1 DQM4E]  aps M DATA BT
[9] M_CK 8 DPO 7| DDR1_CKP(0] DDR1_DQ[31)/DDR1_DQ[47] ATy M DATAB52——
[8] M_CK 8 DNO “AP22| DDR1_CKN[0] DDRT_DQ[48) [ ATjp M- DATA B3
(9] M_CK B DP1 DDR1_CKP[1] DDR1_DQ[49] [AMT BATACESS
(8] M_CK'87ON1 AN20~| DORIZCKN[1] DDR17DQ[S0] [ AL7 W OATA 85—
ANZT—| DDR1_CKP[2] DDR1_DQ[51] [-ARg —H-DATABE——
P79 | DDRT_CKN[2] DDR17DQ[52) [ ALg W OATA B39
“AP20-| DDR1_CKP[3] DDR1_DQ[S3] |AWE —H-DATABS——
= DDRT_CKN[3] DDR1°DQ[54] [Als W OATA 85—
DDR1_DQ[S5] [-Ags —H-DATABE——
DDR17DQ[S6] [ AJ7 W OATA 85—
M_PARITY 8 a0 DDR1DIS7] | ARs—H-BATA-B65——
o ueay s ) 28| DDR1_PAR DDR1"DQIS8] | -aFy—H-DATA-B5E——
(9] M_ALERT B N DDR1_ALERT# DDR1.DQ[S9] [AH7 —M-DATABE—
DDR1°DQ[60) [ AHE W OATA 85—
DDR1_DQ61] [-AE7 —H-DATABS——
DDR17DQ[62] [ Apg W OATA 852
DDR1 D6 [
AP+ M.DOS B_DNO
ar2s DDRO DQSNZ/DDR1 QSN |-Aias—H-DSS-8-6M——C M DS B N0 o]
o8| DOR1_ECC[0) DDRO_DASN[3JDDRT DASNI1] ~[-aag—H-DErS-5-one—— M DQS B.ON1 [8]
Alzs| ORI ECC1] DDRO_DQSNIEJDDRT DASN2 ANy —H-Des-5-oNe———0 1 DS B.ON2 [8]
Aigs| DORT_ECCI2) DDRO_DASNI7JDDRT DASNA] ~ [-andg—H-DerS-5-orve——— M DS B.ON3 [8]
APz5| DRI ECC3] DDR1_DQSNIZJDDRT DASN4] AR —H-bers-5-oNs—— 1 DQS B.ONé [9]
P25 DDR1ZECCH] DDR1-DASN{3JDDR1 DASN(S] [-awig—H-0ErS-5-one—— M DS B.ON5 [9]
75| DOR1ECCiS] DDR1_DQSNIE] | AGE—H-BeS-8-oN———C M DQS 8.ONS (9]
Azs| DORIECCE] DDRIDASN7] [ngs—————————< MDQS 8.ONT  [9]
— | DDR1_ECC[7] DDR1_DQSN(8]
AP35 M.DOS B_OPD
DDRO_DQSP(2)/DDR1_DASP[0] ALY M.0QS B.DPO (9]
DDRO_DQSP(3JDDR1 DQSP(1]  apyg M DS 80P M_DQS BOP1 (9]
DDRO_DQSPI6J/DDR1_DQSP[2]  ["ANpE M OGS B HPS— m ggg g gsg {g}
DDRO_DQSP(7JDDR1_DQSP(3]  aNTz M DOSBOPF—
CPU_DQ_VREF_B DDR1_DOSPIZ/DDRI DOSPIY] | APg—H-bas-5-oPs——K 1 -DOS & 0P4 [0
DDR1_DQSP(3JDDR1_DASP(S]  arg M Dos 8 oee M_DQS B1OPS (9]
Acke DORY.DOSHE) |'AGy —M-oes-e-err o M 0as B.oee (o
DDR1_VREF_DQ DDR1-DASPIT] s
CHANNEL B DoRiDosre |2
carist
ZF-SOCKETTT5THE
MICRO-STAR INT'L CO.,LTD
MS-7C31
[Ss Document Descrplion Rev
Gustom ‘CPU-Memory 10
Honday, November 05, 2016 [Shest 3 of 58




pUIC
CFL-S PUIE
K10 CFL-s Ac,
19 EXP_ARXPD PEG RXP(0] PEG TXP(0) EXP A TXP 0 [19] X0 RsvD2 RSVD20 [ K73 %
19] EXPARXN O PEG RXN[O] PEG TXNO] 54 EXPLATXN O [19] %517 RsvD3 RSVD23 |3 X
19] EXP A RXP 1 PEG_RXPI1] PEG. TXP[1 EXPATXP 1 [19] i Rev. RSVD.TP1 [
16] EXP A RXN 1 PEG RXN[1] PEG TXNI1] g3 EXPATXN 1 [19] %19 RSVD5 RSVD TP2 [g—X
19] EXP A RXP2 PEG RXP[2] PEG TXPL2] [ EXP A TXP 2 [19] | RSO RSVD P4 [RYTX
19] EXP A RXN 2 PEG RXN[Z] PEG TXN2 EXPATXN 2 [19] X RSVD7 RSVD TP5 [“Awg X
19 EXPARXPTS PEG RXP3] PEG TXP[3 EXPATXP 3 [19] XRiz| RSVD-8 RSVD_TP6 [ X
16] EXP A RXN 3 PEG RXN[3] PEG TXN3 BXPATNS [19] % Rsvos s TP.CPULB
19] EXPARXP 4 PEG_RXPA] PEG_TXPH EXP A TXP 4 [19] s IST_TRIG [ ——————————OTP168
19] EXP A RXN 4 PEG RXN[4] PEG TXNj4 EXPATXN 4 [19] XJia| RsvD-12
19] EXP_ARXP 5 PEG_RXP[5] PEG_TXP[] EXP_ATXP 5 [19] XAU| RSVD-13 RSVD-He
19] EXP A RXN 5 PEG RXN[S] PEG TXNIS EXPATXN 5 [19] Ui | RSVD-14 RSVD-AB38
19] EXPARXP S PEG_RXP(6] PEG_TXP(E EXPATXP 6 [19] RSVD-15 RSVD-AB3T
19] EXP A RXN 6 PEG RXN[S] PEG TXNIG EXPATXN 6 [19] Xiir| RSVD-16 RSVDAL22
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OIMM_CA VREF B8 O—— ™8 Lioeces  uopte
voD-19 [
Vo020
Vs VoD:21
VEGs | MECa Vo022 g
Vg, |mec2 Vo023
MECH VD 2¢ 5
VD25 [
GORV-268 BLACKRIZS
vee Dor VITDDR
o T
Cis7_y_o22i0xe
Ve PoR
VPP25 O Cao7y 0AuteXe 2206.3X6 K
lm}tm_{‘ X 226.3X6]
' 22u6.3X6
DIMM_CA_VREF_B Oﬂm Otutex 2506346 CPU_DO_VREF B DIMM_CA_VREF_B
" H ? R85
1utexe TK1ta "
—xotuexel
0.1u16X4 I R157, R1%4 0.1u16X4
—ouiexs |
X tuaaxa § con
I0Xe Zanasxe a2
T X_0Autexs Ra7
T xe R147 Kita
L 249R1%4
gEte =
vssa3 Vs
vssa2 VsS4
vss a1 VsS4
VSS90 Vss43
Vss89 vss.42 —— SR~~~ ———————
vsses vssat | VITHOR ! DIMM_CA_VREF 8
VS840 I o
VsS a8 |
Vss38 |
o e ! |
vss.82 VS8.35 | I 0. MBXAI 4.7u6.3X6 | c49
VsSs-81 VSs-34 | 0.tutexd
VSS 80 VsS33 |
vss79 vssa g—3 020 0 —————————————————
vss7 VSS31
Vss-77 VSS-30 Vee_poR
VsS 7 vss2e
Vss7s vss 28
VsS74 vsszr
vss73 Vss26
vss72 vss2s
vss71 vss 24
VSS70 vss23
VsS 69 vss22
vsses vss21
Vss 67 Vss20
VsSes vss1e
Vsses Vss18
VsSes vssa7
Vss6s Vss16
vsse2 vss1
Vss61 VsS4
VSS 60 Vss13
VsS 50 vss12
VsS s Vs
vsss7 VsS40
VSS56 VSS9
VsS85 vsse
VsS s vss7
Vss83 Vss6
vsse2 vsss
Vsss1 vss4
VSS 50 vss3
Vss49 vss2
VsS4 Vst
vss47 Vss0
v
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18
cHic
N2 cor
4] DMI_TXPO DMI_RXPO DMI_TXPO DMIRXPO (4] ci3
4 omi N0 QS 22T irruano DML TXNO. ey DMIRXNO (4] 33] MB_USB30_RX1+ USB3 1 RXP USBI1_TXP [org—————30 MBLUSB30TX1+ (33 — 1
4] DMITXP1 s L DMITXP1 o7 DMIRXPT 4] 33] M8_USB30_RX'1- USB3 1_RXN USB3 1 TXN [ajg——99 MBUSB30TX1- [33) .
[4] DMITXN1 —————Fo5 ¥ DMIRXN1 DMI_TXN1 (575 DMI_RXN1 (4] [33] MB_USB30_RX2+ USB3 2 SSIC_1_RXP USB3_2_SSIC_1_TXP. MB_USB30_TX2+ (33] |
4] DMETXP2 & S——————F0H DMIRXP2 DMI DMICTXP2 [ag OMIRXP2 (o] {33 M8 USB30_ RX2- USB3 2 SSICLIRXN  USB32°SSIC1TXN |Ciy MBUSBI0 TG- (3 —
{e] oM TXN2 L S——————30 DM RXN2 DMITXN2 g9 OMIRXN (4] 34 M8 USB30 RX3+ USB3 3 SSIC2RXP  USBI3.SSICZTXP | Bif MBUSB30 TG+ (3] — 1
4] DM TPs S———— N owiRxes OMITXP3 oy DMITRXPS (4] [34) M8 USB30_ RX3- GiT | USBI 3 SSIC2ZRAN  USB3 3SSIC2 XN [crs MB_USB30_TXG- [34) —
4] DMITXNS DMI_RXNS DMITXNG OMIRXNS (4] (34 M8 USB30 RXd+ B USBs 4 RXP Use3 4_TXP MBTUSB3O TXér (3] | :
[34) MB_USB30_RXd-  go——————cnH USB3 4 RXN USB3 4 TXN [Big MB_USB30_TX4- [34]
B e e et 818 35] MB USB30 RX5+ o013 N USBI 5 RXP USB3 Ui [Ae—— Ve s e, b T
Sl poier rxp/Ussa 7 RxP PCIE1_TXP USB3_7_TXP_ERTg X [35] MB_USB30 RXS- 90—y ) USB3 5 RXN I a— 3
T BRIE T RXN USBS7 PCIET TXN /USB3 7 TXN FoTg < (35 MB USBI0 RXE+ S spa 6 Rxp USB3 6 TXP [BI————99 MBLUSBIOTXGr [35) | U5
XEi RXP /US83 8_RXP PCIEZ TXP | USB3 6 TXP [51g X< {35] MB_USB30_RX6. 59— UsSB3 6 R USBA6TXN [T MB_USB30TX6 [ —
X7 PCiE2 RXN /USBY 8 RXN PCIER TXN /USE3 8 [TXN [ C20X
731 Not use XT3 PolEs RYP 1 UsB3 9 RXP PCIES TXP | USB3_S\TXP [ 5ag < 7c31 Not wse - == —
XGig PEIES RN /USBY 9 RXN PCIES TXN /USE3 0 DN [T X oci AM i
ﬂ PCIE4_RXP | USB3_10_RXP. PCIE4_TXP 1 USB3_10_TXP~ga7 X 182) ocko & GPP_E9/USB_OCO# 52355 S mg \dgg :g¢ {33:]1 1
PCIES_RXN / USB3_10_RXN PCIES TXN /USE3_10.TXN A — .
o 2 121 oon & oo GPP_E10/USB_0C1H [Rrp g L — o R R
[27) PES_LAN RX  $——————Fqg N PCIES_RXP PCIES TXP [Tigr——————————30 PES_LAN_TX [27)] ock2  AM39, USBIN 2 MoK MBUSB 2D- [34]  —
[27] PES LAN RX# $G———F 7> PCIES RXN R e— RN RTL8111H 132 ocz & GPP_E11/USB_0C24 el —t R @ o=
20] PES X1 O — 3 [ A B E— X1 ez o — .
[E SO, S— 45 o PCIE PCIES TXN [-oae——————————99 PES X1 Tk [20] (32) ocks & — GPP_E12/USB_OCH USB2P 4 [Fheg————Q VB USE 4D+ [32] | es2usE ]
LS — —
[20] PET X 57| PCIET RXP. PCIET TXP [0 PE7.X1TX [20] « oc#s AD43 USBIN 4 MB_USB 4D~ [32]
{20] PET X1 RX#H T2 POIET RN PCIE? TN o ——————————99 PETX1_TX¢ 20] avse (32) ocw GPP_Fi5/USB_OCBA# Ac3 _
ety o R o 2 Rt p 0K octs_Ack usazp 5 fbagy KR MBUSBSDr (33 — 3
—H PCIES_RXN PCIESTXN [ — GPP_F16/USB_OCBS# N —t AT w g
H3t c31 F - _
[31) PES M2 RX 537 PCIES_RXP/ SATAOA_RXP PCIES_TXP | SATAOA_TXP [-par———————0 PE9 M2 TX [31] GPP_F17/USB_OCS# USB2N6 FapT—K¢0 MB_USB 6D- [33]
[31] PES M2 RX# ———————Fg) PCIES_ RXN / SATAOA RXN PCIES TXN / SATAOA TXN [R3g————————0¢ PEQ M2 TX¢ [31] USB2P 7 [AET 9 MBLUSB 7D+ [35] — 7
[31] PET0_M2_RX 59} PCIETO_RXP / SATATA RXP. PCIE10_TXP | SATATA_TXP [g3r——00 PEI0_M2.TX [31] GPP_F18/USB_OCT# USB2NT [T ——50¢2 MBLUSB 7D-  [35] JusB3 3
[31] PET0_M2_RX# 51 Y PCIE10_RXN / SATATA_RXN PCIE10_TXN / SATATA TXN [ gg————————00 PE10_M2.TX# [31] USB2P 8 [FRME <900 MB_USB 8D+ [35] |
[31] PET1_M2 RX 37| PCIET1 RXP PCIENTXP [ggp——0¢ PEM M2TX (3] M.2 UsBN g > MB USB 8D- [35]  —
[31] PE11_M2_RX# G Y PCIETT RXN PCIEN TXN g0 PETI M2.TX# [31] USB2 Y2
[31] PE12_M2RX ¢33 ) POET2RXP PCIE1ZTXP [rggg ¢ PEI2 M2TX [31] Use2P o vz MB_USB.OD+ 37 —
(31] PE12_M2_RX# )| PCIE12.RXN PCIE12.TXN [~ ———»” PE12.M2.TX# [31] ULSISBE'Q)N‘;? fakr—— mg \dgg ?DDD !3[32] | s
LS A " :
£s5 B3 XS B
[36] SATA1RX  3>——————35N PCIE13_RXP/SATAOB RXP PCIE13_TXP | SATAOB_TXP 330 SATA1_TX [36] USBIN 10 i ————Ko> MB_USB_10D- [32] 4
[36] SATATRX#  S———————C5H PCIET3 RXN SATAOB_RXN PCIETS TXN/ SATAOB TN a7 SATAI X 36] Ac2 USBP 11 oy MBUSB 11D (32 — 1
[36] SATA2 RX  oo——————F37) PCIE14_RXP/SATA1B RXP PCIE14_TXP [ SATATB_TXP |37 00 SATAZ.TX [36] UsB2_ID USBIN 11 e ————K> MB_USB_11D- [32] .
[36] SATA2 RX#  )>————c75H PCIE14_RXN/ SATATB_RXN PCIE14 TXN/ SATATB TXN ggg——00 SATA2 TX# [36] USB2P 12 feap3 X |
[36] SATA3 RX E47Y PCIE5_RXP / SATA2_RXP PCIETS_TXP [ SATA2 TXP |30 SATA3.TX [3] USB2 VBUSSENSE pg1g USBIN 12 X B365 32 ¥ NS M FHCHECK
[36] SATASRX#  S——————F3H PCIETS RXN SATAZ RXN PCIETS TXN/ SATA2 TXN |90 SATAGTX¢ [36] B3P0 ssy vBUsSENSE v
[36] SATA4 RX  oo———————5N PCIE16_RXP/SATA3 RXP PCIE16_TXP / SATAS TXP [B3g——————————00 SATALTX [3] UsB2P_ 13 X |
36] SATA4 R PCIETS_RXN/ SATAZ RAN PCIE1S TXN/ SATAS TN [ ————————5> SATA4TX# (36] USBIN'13 sk !
o s . stz USECOVP  agy v R0 o uso e 0o
36) SATAS_RX 347 PCIE17_RXP / SATA4_RXP PCIETT_TXP | SATA4_TXP [-Egg———————30 SATAS TX [36] UsB2_comp USB2N 14 M8_USB_14D- (32
[38] SATAS_RX# PCIE17RXN/ SATA4_RXN PCIE7 TXN | SATA4 TXN |90 SATASTX¢ [36]
36] SATAG_RX W30 Y PCIE18_RXP / SATAS RXP PCIE1E_TXP | SATAS TXP | -gas 00 SATAG TX [36] USB2_COMP <1000 mil Lot
[36] SATAS_RX# PCIE18_RXN / SATAS_RXN PCIE18_TXN/SATAS TXN [Fg5 — /2 SATAG_TX# (36 L -
B Paicto o el T P
KEE e e ety R
32 bcie20 Rxn PCIEZOTXN [~ X
a1 Kas
T3] ACkE 21 RYp PeiE 21 ThP [d—
e e -
7C31 Not use vt PCIE 22 RXN PCIE 22 XN a5
—VagH PCIE 23 RXP PCIE 23 TXP [N4—
PCIE 23 RXN PCIE 23 TN [pag—
Vo) POIE 24 RXP PO 24 TXP pg— I PCIECOMP_P
PCIE 24 RXN PCIE 24 TXN PCIECOMP N
PCIE_RCOMPP Length Match < 5mil s
PCIE RCOMPN
—————————————————— Avzs_ GPP_EO
[51] DEVSLPO <G DEVSLPO A1 Gpe 4/ DEVSLPO GPP_E0/ SATAXPCIED /SATAGPO |-AYio2 2L ORI 3 SATA_PCIE_DETO  [1431]
GPP_ES / DEVSLP1 GPP_E1 / SATAXPCIE! / SATAGP1
44| GPP_E6/ DEVSLP2 GPP_E2/ SATAXPCIE2 / SATAGP2 [icsg—SPP-Fo———
GPP_F5 / DEVSLP3 GPP_FO/ SATAXPCIES | SATAGPS | ARE—SPPF———
A PP o/ DEVaLPY GPP-F1 / SATAXPCIES | SATAGPE |- —cpprr———
GPP_F8 D336 | GPP_F7/DEVSLPS GPP_F2 [ SATAXPCIES | SATAGPS
GPP_F8/ DEVSLP GPP-FS | SATAXPOIES | SATAGPG [ Ao
GPP_F9/ DEVSLPT GPP_F4  SATAXPCIET | SATAGPT [ 2X
GFX_CRB DETECT _ pgug SATAXPCIEO-PE9
S o e oo SATAXECIEL-PE10
B — ]
FeH-cotre——— e | GppTF11/SLOAD At PCH_SATA LED# SATAXPCIE2-PE15
"GPP F10/SCLOCK GPP_ES/ SATALED# D> PCH_SATA_LED¥  [49] SATAXPCIE3-PE16
o RGO SATAXPCIE4-PE17
- SATAXPCIES-PE18
0--PCIE
1--SATA
Default Native F2/PS_ON#/output
vecs R1223 10K04 GPP_F8
| R4, 10K GFP.FS
Vo Rr%2. kA PCH_CONFIG
i
J|_Raso 1004
Voo Rk PCH_RSVD
SV_ADVANCE
vees Rads, 20K1%¢, MICRO-STAR INT'L CO.,LTD
i
a5, x 104 . GFX_CRBDETECT MS-7C31
vees i [Size. cument Descriplion Rev
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RTC Block

Close to BCH

avss
LAN_CLKREQ#4 ‘
G501y 12056, RTCX2 RSS6 0K Net need reference GND CHiE i POH.CPUBCLIDP
) | CLKOUT CPUBGLK P M—PWi PCH CPU BCLK DP 5] Loom
- vees e i CHKPCHLPCO | geqs CLKOUT CPUBCLK N [+ —————————————55 pGH CPU BCLK DN [5] 1
25 {ren 21) LK SI0_PCI GPP_A9/ CLKOUT LPCO/ESPI GLK | G2 PCH_CPU_NSSC_CLK DP
. M2_CLKREQ#9 CLK_PCH_24M AVA7 CLKOUT_CPUNSSC_P i PCH_CPU_NSSC_CLK DP  [5]
~ oM <1 inch R 0K 51] CLK_2¢M_TPM Rat Rl GPP_A10/ CLKOUT_LPG1 | CLKOUT CPUNSSC N [ —————————————55peii CPUNSSC CLK DN [5] 241
ci7 12 PCH.CPU_PCIE DP
s GPP_AT6 / CLKOUT 48 LEC | CLKOUT CPUPCIECLK P[5 i PCH CPU PCIE DP  [5] 100
1 | CLKOUTCRUPCIBCLK N PCH_CPUPGIEDN ] Loom
y Ls
STEBKHZIZE) DRHAD , cwour mpxopp
RTCX1 BF7 CLKOUT ITPXOP N {——X
RTCX1 |
R0 BOT iy RTC | CK_SLOT1_DP
CLKOUT PCIE PO KStoTT N CK_SLOTI DP [19]
7777777777 ! CLKOUT PCIE NO K SLOTI DN [19]
XTAL 24M_PCH_IN & | CLKOUT PCIE P1 roStoT2 D CK'SLOT2 DP 20]
XTAL 26 PCHINRT | oo agpy XTAL_24M_PCH_IN B —— DT CLKOUT PCIE N1 K SLOT2 DN 20]
XTAL 24M PCH.OUT a5 24 | CLKOUT PCIE P2 RSEOTSON CKSLOT3 DP  [20]
————————" 26 ouT MHZ CLKOUT PCIE N2 K SLOTI DN f20]
Rigs KRi%s  KCLK BIASREF Fr | CLKOUT PCIE P37
can PCH_CLKS_1PO “ XCLK BIASREF | CLKOUT PCIE N3 [ Eg—<  CK PE LAN
CLKOUT PCIE P4 RoPe CK_PE_LAN 27]
22050N4 “}_\LIVL 14 reds XCLK _BIASREF < 1000 mil L — | GLKOUT PCIE N4 KPELAN  [27]
XTAL 24M PCH.OUTR2 5~ jins e LAN_CLKREQ#0 8E22
L ﬁ —HANBHRREG#—————a570] GPP_B5/ SRCCLKREQO# | CLKOUT_PCIE_P5 |58
2z BAas¥| GPP 85/ SRCCLKREQ1# CLKOUT PCIE NS 17X
Rigs7 GPP_B7 1 SRECLKREQ2# | CLKOUT PCIE PE [T5—2X
LAN_CLKREQ#4 5227 GPP BB/ SRCCLKREQS# CLKOUT PCIE N6 [y7—X
R4 [27) LN CLkREQH <K GPP B9 / SRCCLKREQd# | CLKOUT PCIE P7 [y5—¢
GPP 610/ SROCLKREQS# CLKOUT PCIE N7 [y7rX
XTAL 24 PCH OUTR1 | pion o XTAL_24M_PCH_OUT | CLKOUT PCIE P8 [yTgX
| CLKOUT PCIE N8 [y < CLK M2 1.0P
aros CLK_REQ CLKOUT PCIE PO LK 2.1 0P [31]
SRUz7Y GPP_HO / SROCLKREQE# | CLKOUT PCIE N9 CLKMZ1ON . 31]
ca26 U2
oo ;@g GPP_H1 / SRCCLKREQT# | CLKOUT PCIE P10 [P35
' M2_CLKREGHS a0 GPP_H2 | SROCLKREQ# CLKOUT PCIEN1D [——X
N ol (81 M2_CLKREQRS gy GPP H | SROCIKREQ
L : g GPP_H4 / SRCCLKREQ10# | CLKOUT_PCIE P11 [5—X
CLKOUT PCIE N11 [z
! CLKOUT PCIE P12 [T
| CLKOUT PCIE N12 (A5
E31 CLKOUT PCIE P13 [y7X
GPP_H5 | SRCCLKREQ1 1# | CLKOUT PCIE N13  [Fz—<
Rs20 Joqs AN CLKREQHD W25C| GPP_H6 | SRCCLKREQ12# CLKOUT PCIE P14 [-Rg—X
v _cukReQr Chrla | SROGIKREG 148 ! CIkOUT polE pré RIS
LKREQHT Fal ! 4 [Tz
R 0K GPP_HY / SRCCLKREQ1S# ! CLKOUT PCIE Ni5 [~ X
L mests | xiows AN CLKRER I

PCHA

Ve
1D ; 0
HDMI_DDPB_CTRLCLK
AZ_sDIN0 a2 | PORT B e e
A2 BITCLK [25] AZ_SDINO HDA_SDI0 | Aws__HDMI_DDPB_ CTRLCLK o bore T ol
GPP_I5/DDPB_CTRLCLK A2 —HDNI-DDPE-CTREDATA—— L
AZ_sD0UT R 8 on soit | GPPo/0OPB.CTRLOATA [AVT—TORToPS-OTRONT 3 KON D588 RSN B DVI_DDPC_CTRLCLK
18] AZ SDOUT R oot povTR acs ap7__HDMI_DDPB_HPD o =
cass {25] AZSoOUT RI52 SSRE 1 HOA DO L GPP_I0/DOPB_HPDO ST < HOMI_DDPB_HPD 2]
X_10p50N4 AZBITOK sy, zomia AZBTOLK IR B3 | . ST - = === S
w 28] AZ_BITCLK HDA_BCLK | BoRT C DP_DDPD_CTRLCLK
NZRS  pugs  yams AZRSTER act o
1 (25) AZRSTH HDA_RSTH | ATs__DVIDDPC_CTRLCLK
RSN oo ays 2SR a0 PP 17 00PC GTRLGLK 36— D oore oot 0V 0070 OTRLELK 29
25 AZ_SYNC HDA_SYNC | GPP_iB/DDPC_CTRLDATA [~ ) DVIDDPC_CTRLDATA 28]
DVI_DDPC_HPD .
| aP_i1/DDPC HpD1 AT < o oDPC HPD 28] DDI interfaace Disable
77777777 SMI Pir no connect
PCH_CPU_AUD_SCLK R AUDIO | PORT D
[5] PCH_CPU_AUD_SCLK Ri50 AR M2} o1pa seLkc Avi DP_DDPD_CTRLCLK Port B HDMI
s soms PCHCPUADSOOR s I P 19/0oPD_CTRLCLK
(5] PCH_CPU_AUD_SDO DISPA_SDO GPP_If0/DDPD_CTRLDATA. -2
PCH_CPU_AUD_SDI N2 | Aps DP_HPD Port C DVI,HDMI2.0 OR Others
5] PCH_CPU_AUD_SDI DISPA_SDI L GPP_12/DDPD_HPD2 (= o< 0P HPD 30]
| T Port D DisplayPort to VGA
GPP_D5 /1250_SFRM €DP  Gpp_F1a/eDP_VDDEN
GPP_D6 /1280_TXD |
fault GPPID7/250_RXD GPP_F20/ eDP_BKLTEN
GPP_DB/1250_SCLK | HDMI_DDPB_HPD
) | GPP_F21/ eDP_BKLTCTL B8 20K \H is main BOM
Default GPP_D17/DMIC_CLK1 | GPP_i4EDP_HPD
GPP_D18/DMIC_DATAT
GPP D19/ DMIC_CLKO | GPP_I3/DDPE_HPD3
GPP_D20/DMIC_DATAO |
Add DDI_HPD pull down

PCHA
MICRO-STAR INT'L CO.,LTD
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GPIO (SMI/NMI) :
GPP_B14,GPP_B20,GPP_B23
GPP_C[23:22]

(Support SMI# only)

[1231) SATA PCIE DET0 &

GPP_A18/ISH_GPO
Fig) GPP_A19/ISHGP1
GPP_A20/ISH_GP2

Gie | GPPA21 /1SH.GP3
1 P22 /1SH_GP4
GPP_A23/1SH_GPS

E17
SBET Gpp_At7118H GP7
7

vz
Icemax Wig | GPP_BO
GPPTB1
& 1004 VRALERTE 21 P e
! Gpe B et GPP B3/ CPU_GP2
— A2K1% GPP_B#/ CPU_GP3
R17
o] PP Bt
Grp 313/ cspio o GPIO
| GPP_B16/ GSPIO_CLK
GPPLBI7/ GSPIO_MISO
25
opp Bt
| PP 820/ GSPit_CLK
GPP_B21/GSPIT MISO
C8/UARTO_RXD
151 UARTT_CTS#  ISH_UARTI_CTS#
€201 UART2 RO
€211 UARTZ.TXD
2
cz31
00
o1
02
GPP_D4 03
(s21] sio_procrots <& D41ISH_12C2_SDA/ ISH_12C3_SDA

D12

D13/ 1SH_UARTO_RXD / SMLOBDATA / 12C2_SDA

D14 /1SH_UARTO_TXD / SMLOBCLK /122 SCL.
JARTO_RTSH

D16/ ISH_UARTO_CTS#
D21

D22
D23 /1SH_1262_SCL/ ISH_1263_SCL

GPP_E3/CPU_GPO
GPP E7/CPU_GP1

GPP_F14
GPPTF22
GPP_F23

GPP_GO/ FAN_TACH,
GPP G/ FAN_TACH,
GPP_G2/ FAN_TACH,
GPP_G3/ FAN_TACH,
GPP G4/ FAN_TACH,
GPP_GS5 / FAN_TACH,
PP
PP
GPP_GB / FAN_PWM.
GPPGY / FAN_PWM.

GPP_G10/ FAN_PWH

GPP_G11/FAN_PWM.
GPP_G12/ GSXDOUT
GPP_G13/ GSXSLOAD
GPP_G14/ GSXDIN
GPP_G15 [ GSXSRESET#
GPP_G16/ GSXCLK.
GPP_G17/ADR_COMPLETE

0

2
2
Z
3
3
2

S

GPP_G22
GPPIG23

GPD7/RSVD

1 GPPE3
e vees

H

i 58

For BIOS BOM USE

i

[ _use mooe
s> uss MoDE [39]

ACK:
a3

a3

Fas ™ e Ra21
£

Gt

10K14 avse

USB_MODE Ra2o, 1004

R45 I

W

|

TEST_SETUP_MENU

RA39, 0K

5%;

3

S

R1932 ey

¥
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L] 1 4 1 3 2 1

| - T
- ALERT1# (Server O PCH LANPHY PWR
_CS1#/ALERTOF/ALERT1# (Server Only e ‘ I | bots b e i snto tov pover state. |
or No Use intal Lan
[2151] LPC.I00 ((rpetay ARIS | o A1/LADO/ESPLLIOD | spsus PEEIS STF e sus pizg) | ToE e v |
0 {Crpe AYTS BET3, 1P saf LAN_DISABLE#
LFRAME_CSO_N [2151] LPC IO GPP_A2/LAD1 1ESPI01 GPOSISLP A PERTT. Sip 9t (2130404547 46) [NDEAS a0y
vecs 10 2151] LPCI02 {rpeos————————————@714 GPPA3/LAD2/ESPII02 | T — -y A |
VS8 R234; (2151 LPC1108 &————————————————————Gpp as/LAD3/ESP 103 LPC | Sros/Stzsat o g o 1
LFRAME_CS0N " ] PhEs—————°
. [2151) LFRAME CSON (Corp BO1I GPP_AS/LERANER ESPLCSOF | GPP_B12/SLP SO PO Si0_3vA
CRB 3ypuA @151 serRa Qo0 EC ] Gpplig) serira / ESp CS 1 Avit
avss R1523 . 0KI4__ KGRSTH PR AT PR A7/PIROAM/ESPLALERTOF | SLP LAN# PBETPS LAN DISABLEK
vees s [21] KBRSTH & TR BFig | GPP-AD/ RCINK ESPI ALERT 14 GPDI1ILANPHYPC [ e
[21] LDRQ# RST_N GPP_AT4/SUS_STATHESPI RESET# | comorsip s BB ATK1%4
RSOBLAOKM__ SERRO GupoiKvsB g — — — — — — — — — | SUSWARN# CP PCH_DPWROK
avse SMBCLK VsB BF17 A RuATs X Rl
veea pes8 {orr corsmecix | GPP_AT3 SUSWARNH SUSPWRONACK m;w’m R TN SI0,0PUROK - 12136]
ME TLs oN ——————— B PR Gt SMBDATA GPP_A15/ SUSACKY PRUT
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close to 14 | ESPI_EN GA20M LPC ESPI
ENABLE
35 | DSW_EN DSW_EN DISABLE DSW EN
HW Monitor - Voltage PLTRST BUt# o PLTRSTBUI# X16 =
o PLTRSTBUTHLAN 5
VCORE +12V1 R4G0 00R1%4. LTRST_BUT#_LAN  [27]
o PLTRST BUT# PCIE2
pRAOS ORI oo sieiperes—) i PLTRST_BU1# PCIE2  [20]
PLTRST_BU1#_PCIE3  [20]
a0 cis0
o PLTRSTBUTITPM ,
1006.3%6 0tutexe RGN o A NIO0RI%E TRST U TP [51) 2w - si0_3va
EsPLEN
= = = R374 d00R1%s  PLIRST.BUTH M2 LTRST_BU#_M2 [31] L 1K Raat AR
vees o-R48s.
PS2 Connector SV_RUSE2 1
case R —
Otutexe wsCLK A A A
VSDAT RS TNATIL
KECLK [ R
ik L KBDAT __R57 o 4.7KI4. RS | 1
1Kis c o
| Iomm Izmezxa !
|
default Push-Pull vees = | |
PURSTEUMR e ame 1 | eeeen pew <libpaer | Teermeteiee 00000000 L e e = = —
7 AT T 5565D DSW SUPPORT Thermal Monitor Ps2, close to Connector
> s e . o
il
vees o 3
VSB_ENABLE# ) wsiz =
PLTRSTH RSB . X 4704 T K vsaEmBLER [24382046) oK% 3V Analog Power
ceuTiv 0.3y OCPS g X COPPER AYCCL  ouiccs MINDIN_USBXZRH-1
ca0 c2s] cag cnt
close to SIO SI0.3VA AR cags Al il
PWRBTIN 10KRT1%4 0.tutexa ca67 carr E|E|B|8
57 pouind avosw oo | 106636 $18|8|% =
L GNDHM 50%|8|8
VSB_ENABLEY it A I Ms_CK Ms_DT
Hi_VREF Ke_cK ke_oT
E50-AOZBS0SCHHF
Rst1 vees si0.ava
10K1%4. KBDAT KB_DT
ATX svs8 T A 70 cnce
ke i U0 s OO
MoSTIN WSDAT
VSBENABLEY  pssy . X 2okis MSCLK R4t 7 =
cst6 cs0p cse cazz
TS caar 1006.3%6 Tusaxs 1006.3%6 Tus.axé v
LORO_RST.N oo 1 R, Lo MICRO-STAR INT'L CO.,LTD
ij i o GNDHM < - MS-7C31
¥ i i [S&e Gocument Descriplon Rev
HM_VREF s paneas close to pin3 close to pin24 o SO.NCT5363DM 'y
T52-P0 |Date: Monday, November 05, 2018 [Sheet 21 of 58
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S

4 L

3

TYPE K :

4 PIN CPU FAN USE NCT3947S USE PCH GPIO

2.GPIOH] L) FHBIOS )ik PWM/DC MODE

B

DC Mode

C50 Close to UL7 PIN5

Mode : VOUT voltage follows VIN voltage

17

CONTROL

ge
VOUT voltage is regulated to 3.8*DCIN voltage.

FAN MODE

CLEANPWM e,

+12V >40mil

{2 e

TO SIO

CPU_FANTAC  [21]

A g
—N ]
BosE
e
K

W 1
vges 5 2 CFANPWM BHIXIE BLACK — ca Rag
L N PwoUT N32-1040CF1-HO06 Xonexs ¢ t0ks
From SIO CPUFAN1_PWR
R35 NCT3947S R85,C64 Stuff PUWMIN vour
20 NCT3961 R85,C64 unstuff CPUFAN PWR =
S40mil— cos ca
[21] SI0_CPU_FAN RES o\ OOKT%E LE Fault(0D)| 3 CPUFANTFAULT 1 22168 outexs o e
¥ 2017.01.10 Eric mail depop
i Co4_yj0.1ut6xe
Reserved- 7 to FAN Connector Pin4, PIN3,PIN2
1 o ooe AN o2 ma x coppEr  CPUFANTFIX MODE s |
GND ﬁ - -
NCT30475 A
GPIO Control
colay NCT3961
MODE (PIN7) OCSET R1
- 1.2~1.8A | 100K | default
PWM MODE
2.2~2.87 49.9K| OC SET By PM SPEC
DC MODE LOW 3.2~3.8a 10K | 20170428
Default | AUTO MODE| GPI (Floating)

Internall pull up 1.65V

lcPuFANT_FAULT
vees

Avoid NCT3947S MODE PIN Leakage

R72
X_10K4
CPUFAN1_FIX_MODE

c43
106,34}

TYPE K :

2.GPIOH] L) FHBIOS )i PWM/DC MODE

BWM Mode :
DC Mode

VOUT voltage follows VIN voltage

g¢
VOUT voltage is regulated to 3.8*DCIN voltage.

4 PIN CPU FAN USE NCT3947S USE PCH GPIO CONTROL FAN MODE

SYS1_FAN_PWM

D10 A
Na14BW

2 >40mil

| 39 gotutexa

Tl

©
R30
PR )
TO SIO
J L S SYS1_FANTAC [21)

Avoid NCT3947S MODE PIN Leakage

Ro6
X_10K4

vees PWMOUT 2 SYS1_FAN_PWM BH1X4B_BLACK = c20 R42
N32-1040CF1-HO6 X 0u16xf 10K4 SYSFAN1_FIX_MODE
From SIO i SYSFANLPUR ) )
- PuMN vour
CPUFAN PWR | -
N?’x‘ﬁﬂwﬁf i1 C22: cr2
[21] SI0_SYS1_FAN RE o J0BKI 8 oo Fault (0D) SYSEANT FAULT >40mil 20166 34 Tu3x8
-~ Roserved-1 1
Reserved-2 N -
st nooe YNNI o g x conen SYENFHIERE sy T
oo
NCT38478-A colay NCT3961
GPIO Control
OCSET R1
MODE (PIN6) 1.2~1.8A 100K | default
2.2~2.87 49.9K| OC SET By PM SPEC
PWM MODE HIGH
3.2~3.8A 10K | 20170428
DC MODE LOW
Default| AUTO MODE| GPI (Floating) vees WA oot MICRO-STAR INT'L CO.,.LTD
Internal pull up 1.65V
MS-7C31
[§20 [ Dovument Deserpion Rev
Custom FAN CONTROLLOR 10
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NCT7718W

[ it 1
\ 06
| | Please Make Sure Your 4 Bus is Pull-Up to veC3 |

33

-
SMBCLK_VCC |
Vo 1 [ep S8 sy
o soa |7 sweowrAvco ¢ lsoisabl
F E A - e
Vo . TeRiTe T cnm
ottt ORI oo |5
[ cats caer
SNSRNCTTTTGWHE = 0. MWI X.0.1ut6xs

NCT7718W SM Bus address is 98h ( 1001100xb) Default: ALERTH Output Comparator Mode

T_CRIT#
© 2KQ 7.5KQ 10.5KQ 14KQ 18.7KQ
2% 7 87 97 107 17
7.5Ka 79 89 99 109 119
ALERTE | foska | 81 91 101 11 121
14K 83 93 103 13 | 123
18.7KQ 85 95 105 115 125

MICRO-STAR INT'L CO.,LTD
MS-7C31
[Size Document Description
Custom NCT7718W
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avosw
(38] ATXSVSBDET ) D62
SLRBS20540TIG HE
- osss potutexe |,
wosw ATXoVSB_DET |
138 h
Ret0 s 3
o ATX5VSB_DET: owswoer ) 8
high:2.7v/low:2.55v VSB_EN# 1
avosw_oeT ? vep e [ YEEW RSt L0083y vep enasler (21383946)
39] 3VDSW, ou  ATXSVSBDET 4
AT svee. BT ekt o vss
P e a X
o5
vse_0ET
X 0utexs — 1058 13 DPWROK SLG
DPWROK [——————————>> DPWROK SLG [15]
DEEPMODEEN 3
o1) Deepwope N >34 peep yove en
avosw 12 RSVRSTHSLG
RTCRST.DET 0 RowRsTe 20y RewRsTASLG (1]
0 ket
w T
: 1521) spsust > gl quss PWROK 5LG i
[ ) PWROK 14 R624 ORI4 RE: 249R1%4 CH_PWROK [15]
RTCRST.DET
140] VRM_PGD_R VRMPGOR  getr .., 0R L . PWROKAND  pags or R626, o 249R1NA RO ., S08KI%E cst PuRGD (5]
(153739) RTCRoT H—RICRSTE . 2 e ey
53739 y : s
anrooe [40.47) VRM_EN RO% . ORE VRM_EN e
T R stope0st
avosw
Ponvss  avss
avse
Rete Reto o e
X_10K/4 12K1%4. VRM_PGD_R
Rs90 level:1.05v
Tookisee
vss_0ET
[46] PCH_1VSB_PG R J [47) VCCSA_PG
N 3 VSB_PWRGD_SLG R620
(39 3vsB_PWRGD SLG  Y)——CPZ e X.COPPER P s
I X.0utext
DEEP_MODE_EN = =
DEEP_MODE 1
55_MODE 0
MICRO-STAR INT'L CO.LTD
MS-7C31
[Seo [Dowament Descrpton Rev
Custom SLG4F42051 10
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T B . CA10 closed PIN25 vss
ype B: CA21 closed PIN38
ALC892/887 G avse Closed Pin9 -
CA22 closed PIN38
- T c LouT R RAts, 75R1%4 LouT RA 6
vour cala catls RAIZA \AISR1%4
10uB.3X6. 0.1u16X4 FRONT IO 7
Closed codec, 3]
This cate ch2t = cat0 crze == i
1006.3X6 Iomm O1uleXs| 220636 | 10u63X6
PRILMEILIGHT BU-RH
L™ oo H ¥ 0w
a1 £sD-sq0402 ESDBFI0402
FEES ALOUT R LouT R
@ 8 ' 1e2 o
(28] EAPD  ((—EAPD EAPDISPDIF 58 33 FRONTR ZoVI | RS
a8 2 go FRONTL 1 v
SPDIF-OUT EE} LIN_IN LIN_IN
5 41 B D -
[13) AZ_SDOUT 3 SDATA-OUT SURRR 33X —
113 AZSOND & SO 2 SoaTain SURRL (X UNEIN R N LINE_IN_RA o uoiot
13 'AZ SYNG %) se
[13) AZRST# RESET# 4 BAG TSR HINETD" o
AZ_BITCLK 6 CENTER |27 X
[13) AZ_BITCLK ) — BCLK LFE [—X -
orm Z0T5/6/10 E
oAS oAs JIACK-AUDIOXGF _PKILIMEILIGHT BU-RH
e = cosi 1 M2l
2 SIDEL X o
X—3-| GPIOODMIC.CLKISPDIF-0UT2
e sons RECREE REGREF 2 AUNEINR  cap ' g7iome UNEIN R mIcl
- canr s smeen LRELL 2.2k for better recording quality
1006.3X6
ALNE2R UNE2 R Mict_v_L MiC1_LA e
1 ey R nean 118 ECA2 1.1( 2 t00uitELs RAT . 22K [EEEETEET
HiCZ-vREF MIC1VREFO-R LINE2.L m— MIC1V_R MiC1_RA .
MIC2.VREFO RAT . \ 22K et
MICIVREFO-L 2% AMCLR . Mict R
48mA X0 PINS7-VREFO MCtR [ Lo Tuee Mic1 R e MiC1_RA 4 AUDIOL
48mA LDOVDD  O—tivez—yrer LDON MCIL CAT}4.1u25K8 et BTN | T 5 i
e LINE2.VREFO e !
VREF < 7 AMCZR A8 1475 w2 R 7
g0 SENSEC 2 MIC2R PXRESET ~| - —
OREE D Sorer 3 ezl [ CAQ jATu20e 23l
catz cal3 H cor 2 or on ¥r¥7 o PRILMEILIGHT BU-RH
X_01utexa] 10u.3x6 RA21 B s 2R % 8 ESDFI0402 ESDFI040:
20K1%4 5y gy COOND kg
>4 peep g8 22 Touex i i
Closed Codec %7
F k] AcercoRa
~F -
CA16.CAl7 close to Pin27
= d
LouT LA
(28] LOUT LA RAS L\ 2204
28] LOUTRA
a
o8
o ——— - —
EMI | o
! | SBATS4A_SOT23 (2
cR2 X 0utexa cpat COPPER
! |
! | AR
! | FMic2 L BB AT 2
| ik MIC2_L F_MIC2.L Mc GND
L | . L rage, s FMICZL P s o
———————— —Er B2 LR e MICPWR  PRESENCE#
RAZ6 ) T5RIA e s
————RAZL\ ISR FLNEOUTR  LINENEXTR
SENSE B B e 7
,,,,,,,,,,,,,,,,,,, e e oo, aRia s | HPON
F_LINE2 L e
Clossd Codec | | T FUNEOUTL  LINENEXTL .
| | I | H2X5[8]M_BLACK-RH |
2| o] | o cre RA28
3 glelgly
SENSE_A RATZ. o 5.1K1%4 FRONTJD | 0R for cost down | a }‘13 y15 }"13 vl IT | fooopsoxs ~ N31-2051411-H06 i |
| W oRe | Ok S S SA ) N - -
| ATsvss Loovop | Zo| Zo| Zo| 3o
F_LINE2 L 56| 6|5
| | 26] F_LINE2 L i 2K a1al4d]3 4
[26] F_LINE2 R o o o o
| | el L O A Close to Front panel
d o o
| | aristor For HDA/AC97 front cable.
| | D0G-2710510-I05
| | -
| | MICRO-STAR INT'L CO.,LTD
a
| | MS-7C31
CA32,CA33 close to LAl
| | lses Docament Descrpon Rev
| . Custom AUDIO - ALC892/887 10
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Rear Line OUT De-POP circuit

De-pop circuit for Rear Line out & Front Headphone out)

avse

RA1S
220K1%4

ot
I Gtutexs

RA1A \ \ 0K

ars
P-MMBT39068

P-MMBT3906 2208.3X6

EAPDR g

A

25] EAPD

Digital

Analog

[ AT e
2 s LouT LA 5] HUTE

5| * LOUT_RA

A Funerr
& FUNEZR [25)

FLUNE2 L
W

CLOUT RA 28] CFUNEZL [25]

NN-HEN25T556R

NN-HBN2:

T5S6R

Audio moat is transparent and width 40mil

History:
2014/02/13:

stuff de-pop circuit of Line out & HP out.

MICRO-STAR INT'L CO.,LTD
MS-7C31
[Ss Dosament Descriplon Rev
Custom 'AUDIO - depop circuit 10
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3 1 2 1

S 4 L
8111H:B06-08111CC-R09
8111G:B06-081116C-R09
LAN Connector
L
LANTXC 43 7 PESLAN.RX.C Vg
c 4 —_ 1
(2 pes w6 SHENBIIter el s » usop [ e— G2l T L (e
117] PEs AN Txe Q——CL1gjjotutea  TEITETY W L0 HsoN [ CL16 j} 0 1u1bxd LAN RX# [12]
CKPELN 45 1 PLTRST_BU1# LAN
o oo NP REFCLK P PeRsTS CemsTavew @y - T
[13] CK_PE_LAN# ————————OPREFCLK N CLKREQB [—————————————)) LANCLKREQ# [13] LAN_USB1B
vees R iK% o N , - 02 R 2000 Y —
. —LBOIEE——2H isouTes S MDIPY [————TRo— X '
BLS - 151%¢ o ISONTED [15,102031) SB.WAKE# ((—— " 211 GRackes g .= — VCT  16mil |
= | . o | ot
F-—=—=— B A S— L s |
JI_BLS AK1%a  RSET 31 N o 0.1ut6X4 - =)
L ReeT | o & TR 02 =]
2 | woiNz [H———————
Vo33 VODREG ‘ s TR D3+
[ | vops 1 g el i — D1 0Rle K ——er
- 32 11 |11 32 O 2| AVDD31 ) MOINg [—————————
wes . i 1 3 I Yiathostail AVDD332 i :
Toe Jor T lom]es | . S s ! [y T
cLio ar am Las | recour | Leoo L
2 2 s s 2 : oro |2 T Forma
8111G:MAX: 244mA IE Is ! Is Is | Lo ! weonero 1 o
8111H:MAX:177.57mA L% L% o Lg Lk | 57 AVDD10-1 | LED2 =
| 0] AvDD102
| AVDD103 b ————
T e Grmem cLKLANI
For surge improvement [ ckxTALt €22 oL 050NS For EMI
[ Slva L
“ | o ok 2P | - |
oot GND | CRXTAL2 CLs 225084 | LED2ACT aLt 100050x4 |
RTLBTTTHCGRH
3 22 22 24 8 30 1 : v cia | sonoses !
|
Pin33: 4 via from top layer to GND layer LED0_LINK100H
LW LUZ JCU‘ LU‘ LLG LLB and make the via at the center of IC. : CLEjj 1000500y :
° ° x ° ° °
l% Lz L e lge le T
| ESD Protect |
| ULl & UL2 close to connector |
| |
| |
| |
| |
| ° - |
| moe P2 4 ROt moe P 4 TRDS |
| oo 3 TRDI+ RO2 4 5 TRDI |
|  FSDAOZB906CIHF " FSD-AOZB906CIHE !
| |
| DOG: |
8111G POWER Consumption 8111H POWER Consumption | = DOG = |
3V e mA ] 35V e mA ] i |
10 ¥ Tdle/TxRx 17.15/116.7 56.6/385.1 T0 M dle/TxRx 3.9/84.69 RaEr e
T00 o Tdle/TxRx 71.45/129 235.8/427.4 100 o 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 ALDES 5.50 18.15
MICRO-STAR INT'L CO.,LTD
MS-7C31
[Ss Dosament Descriplon Rev
Custom LAN-RTL8111H 10
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D v I le v el 5111fter VGA: resolution of 2048x1536 pixels with 32-bit color at 75 Hz (4:3 QXGA)
1t
x1
Shell1
oI TX02 4
4] VI DDPC GLK N c1a0,x 0utexa DVLTXC R234 .\ X_4T0RIA DVLDATA DVEETRD: zZ) bz
4] DVIDDPC CLK P G—————— Ll R | SHELD24
o) DVIDDPC TXN2 O CIS X 0tutext —&) DATA¢
[4] DVI_DDPC_TXP2 S ———TI L £ 4 DVI_DDC_CLK R —& DATAG
{4 DVIDDPG TN (d————————C120) X 0utexd 4 ovi oz 4 M 10 DVLTXD2 DDCCLK
{4] DVI_DDPC.TXP1 X 0Jutex oviTRD: oviTRD: DDCDATA
Cizs X0 tutbxa 2 L]
[4] DVI_DDPC_TXNO o DVI_TXD1 —g|NC
4] DVI_DDPC TXPO CI2{X0IuiBXE Vi 4 oV TXC+ oot DATAT
DAT
7| SHEELD13
- —3) DATAS
7" VI VGA 5V o ) e
vecs
X_ESD-AOZB829DI03HF I o oot e
vees 11 HPDET
== 04u16X4 ey DATAD
1 DATAD
0| SHIELDOS
az —77{ DATAS
—7| AT
X 27002 oV TXCH F——73 SHIELDCLK
oviT clK X3
DVI_VGA 5V DVI_VGA 5V CLK Shell3 Ixg
ovi T 4 o DVITXDO x2 Shell4 x5
Nc-ge—pYREET— Shell2  Shells
ouTor 7 OuLTor X DVizi BLACKRH20
Ret0 oot 5 gDV TR
X 22K i
2017.10.26 Eric mail o =
02 DVLDDC DATA R X_ESD-AOZE820DI-03-HF
DVIDDC_CLK R
152 ({ DVIDDPC_CTRIDATA  [13] ==
2N7002D
DVI
13] DVI_DDPC_CTRLCLK
DVIDDC_CLK R DVI_HOT DET
DVI_DDC_DATA R
ESD-AOZBU06CHHF -
HPD +
vees
vees
R2d5
X 10K
R2d6
X 10K
For EMI
DVI_TX00
(13 ovi.ooPc HPD &
R243 X d0Ka DVIHOT DET % R222
cise y X 243R1%4
x onmzﬁxal DVITXD0+
X NN-CHIKT3904 ctss
X_001u25X4 EMI
ovi_TX01
% R225
DVI_HOT DET
Vi XDt X243R1%4
DVIDDC_CLK R
oviTxC —_—
Ro33 DVI_DDC_DATA R
o Txe X 243R1%4
y T cuas c1as T cis3
OVLTXD2 Xtopsona | X_1opsond | X_10psona
R230
oV TxD2+ X243R1%4
MICRO-STAR INT'L CO.,LTD
MS-7C31
[Szs Document Descrption Rev
Gustos | DVI 10
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HDMI, DVI : 1920x1200 at 60 Hz

(&) HOMI_DOPB CLK P S5O Mot ETTRNALTT HDMI_DATA_CLK
fi Dl tore fa o Crwoea — TEREITET ot Fou_onTiz
{4 HD-D0Re- Dt P — 1Tl oM DATAT
R 1 e e e T

i CBuBorepor  so—caiio e SRR oo
i Hubore pon  <————caifo i

HDMI_PWR 5V vees

R85
22K

HDMI_DDC_DATA R

HDMI_PWR 5V

R259
22K
HDMI_DDC_CLK R

[13] HOMIDDPE_CTRLOATA. 3

HPD

CHOMI_DDPB CTRLCLK  [13]

<
g
2

R263
10K14

vees

R252
10K14

[13] HOMI_DDPB_HPD

ciea
X_0.01u25X4

= R257

1
4

HDMI_HOT_DET

cies
100K4 0.01u25X4

(16:10 WUXGA)

vees
layout swap L 08 o oaa ik
FOMLOATAT pq | 1
0
et |y
1 vanioozn
vees layout swap
02 P20 ([ omioaTee
omoaTa oy | 1
E— 0
ot |y
— [ vz
"

HDMI_C_DATAON 4
HOM G- DATROP—7

10 HDMI_C_DATAON
5 DN C-DATAOT

HOMIC DATAZN 4
HEMEBATAEP—5

HDM_C_DATA2 N

MJ,A ESD-AOZB8290103-HF

HOMI_C DATA1P 4

1o HDMIC_DATA1P

HDMI_C_CLK_P .
il

HDMI_C_CLK_P

D-AOZ8329D-03-HF

For EMI

HDMI_C_CLK_N

HDMI_C_CLK_P %

HDMI_C_DATAON

HDMI_C_DATAO_P

HDMI_C_DATA1N

HDMI_C_DATA1_P

HDMI_C_DATA2 N

HDMI_C_DATA2_P

R286
X_180R1%4

R27t
X 180R1%4

R280
X_180R1%4

R276
X_180R1%4

HDMI_C_DATA2 P
HDM_C_DATA2 N

DIt

HDMI_C_DATA1N

HDMI_C_DATAO N

MECT

HDMI_C_CLK_N

HDMI_DDC_CLK R

HDMI_PWR_5V

HOMI_PWR 5V O—ppm-roT-oet
2
‘CONN-HDMITP_BLAGK-RH-11
HDMI
|_PRO-VH -
|_PRO-VD
v
Main:D08
Av1:D08-0100200
=)
F—stszHn}
HOMI_SV HOMI_PWR 5V
vees N 2 | PWR 5V
au — 1
N-SM2306NSAC
HDMI_PWR_5V
HOMI_PYIR 5V
cta0 cies
001u25x8 0.futexa
for EMI
$g¥power pin
HDMI_DDC_CLK R HDMI_HOT_DET
HDMI_DDC_DATA R
< FSDAOZB906CIHE
MICRO-STAR INT'L CO.,LTD
MS-7C31
[Ss Dosament Descriplon Rev
Custom | HDMI Connector 10
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Note:
If connect to eDP port,must confirm whether it
support hot plug detection HPD and re-auxtraining
14
- - DP_C_TXPO
! 4] DP_DDPD_TXPO Lz uinx DPCoTRNo— o] LANEO P Rep_p [-22—RED
| [4] DP_DDPD_TXNO D LANEO_N 22 GREEN
| Differential impedance ohm GREEN_P
2 se
DP_DDPD_TXPT cm 1 0.utexe oPoTR 5 BLUE P
| 4] DP_DDPD_TXP1 e T | Lner P
| [4] DP_DDPD_TXN1 QU2 {}01ulBxs LANET N
! DP_AUXP DP_C_AUXP HVSYNC_PWR
| B 00 e €0 DR B e e 1 wewo pur R
- - 4] DPTAUXN Cuzs{j0Iu1ens AUXN HVSYNC_PIR 663 v oo
otutexa 470636
. . . 11
(13] DP_HPD HPD VSYNC YSINS 1 1 6,CV27 close to PINL7
RV1s 19 Heve
100K/4 HYNC Ve sv
RTD2166 _ _|v o aomt
VCC3 Full Screen current 165mA = VGA SMBCLK 3 16 ueroocson }
vees 891523 SMBCLK_VCC Rv1. L - SMB_SCL VGA_SDA - Bvz 2604
(89,1523]  SMBDATA VCC SMB_SDA
3 SMBUS ADDRESS:0X68
i eoasn o VDD_DAC_33
V460125032 0402:HE, - o
VOD_DAC 33 SPI_CLKIGRIT
L02-6008032-M09
cvis
Ve S o e SPL_siGRi2
CV7 close to PIN20 [—
Vs_/Me025a32 0 vccss 9
u 025432 0402144, ces vees _Rviean rois 3‘
L02-6008032-M09 I RV17,70R/4 RVA6 1 4.7KI4 10| osel ces EXT12V_ CTRL X
OV e ' " Internal Analog power at 1.2V
o vees vee 33 . VCCK V12
CV25 close to PINL vt e % AVEC 12
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DDR4_1.2V 3.3A+ 7.85A+0.375A=11.525A

3.34 FOR cPU
7.85A FOR ZDIMM DDR4
0.375A FOR VTT_DDR

OcP: 14.9825
EH$917.6A OcP

CHOKES
CH0.4TuSA21mS-HF

SVDIMM_IN

Svoilm ' ' ' ' 2 (- : ' SVDIMM_IN
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- 1 1 1 - > g 2 2 g
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Current limit= 150K*5uA/10/4. 6mohm)=16.304A SVDIMM o 1.525% 0.427
£:426.57KHz 7
DO03-4¢02403-005 a2 “
Current limit= 150K*5uA/10/3. 3mohm)=22.727A 5.1R1%4 "
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l R P vente
A —
D03-4503NOC-ST8 I e — sor |18_o0RLE00T!
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L e Kt M oy 01utexe
Current Limit 2.6A » Peno 3 o
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2DIMM :1.12A FOR

VPP25 Power

DDR VPP2.5V Z.5v; 2A
Tin=IOCP*Vout/08/Vin
=4A*2.5V/0.8/5V=2.5A
L02-3008043-M26 Input Current= Iout*SQRT ((Vout/Vin)*(1-Vout/Vin))=1.5a
Over 85C ,Rated Current 1.5A. Switch Frequency
Default 1.2MHz o
SVDIMM VPP SVDIVM VPP Current Limit 4A
Bead or OR
Rog ORE
SVDIMM 16 ep BOOT L5 L04-47B7930-M26 VRP2S
. s |2 R2BS N NORAME 231y lutexs CHAO.47u5A21mS-HF
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SRR en sw .4 '
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R274 N N
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Qs R238
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I 2 02 ENABLE HIGH:1.16~1.29V
63X D1 Rora D> VPP_VR PG [43]
4] R253 s R239
[1521.39.4345)  SLP S48 Y—————————————— BKI%4 T C192 s
0tutexs
Enable (EN) Control VPP_PG
EN is a digital control pin that turns the
regulator on and off. Drive EN high to turn on
SVDIMM R235 the regulator. Drive EN low to turn off the =
X0R4 regulator. EN is clamped internally using a 2.8V
Ro62 ciaa series Zener diode (see Figure 2). Connecting
X_100Ki4 1u6.3%¢ the EN input through a pull-up resistor to Vix
limits the EN input current below 40pA to
Make Sure VPP EN after 5VDIMM stable prevent damage to the Zener diode. For
example, when connecting a 604kQ pull-up
resistor to 12V VIN, lzener = (12V - 2.8V) /
(604kQ + 35kQ) = 14pA.
EN
D 35kQ
EN
Logic
2.8V
GND[}
Figure 2: Zener Diode between EN and GND
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VCCSTPLL
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PCH 1VSB

1.05V; 11.717A OcP = 15.575

CHOKE = 184

DO03-632BA0C-NO3
Current limit= 6.8K*10uA/3mohm)=22.66A
Current limit= 6.8K*10uA/4.6mohm)=14.782A

D03-4¢02403-005
Current limit= 6.8K*10uA/3.3mohm)=20.6A
Current limit= 6.8K*10uA/4mohm)=17A

DO3-4503NOC-5T8  Fr i FE% 6T o

Current limit= 6.8K*10uA/3.9mohm)=17.435A

Current limit= 6.8K*10uA/5. 1mohm)=13.3A Ri26
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lin =12V, 1.214A
lout=1.05V, 11.1A
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4 3 2 1
IMAX 10A
Iin = 12V , 0.63A ILIMIT=10A~12A
TIOC=ILIMIT+40%*IMAX/2=12A~14A.
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