MI990

Inte I® 6™ generation Mobile platform
Mini ITX Motherboard

Us er 0s Manu al

Version1l. 1



Acknowledgments

AMI BIOS is atrademarkof American Megatrends Inc.

PS/2 is a trademark of International Business Machines
Corporation.

Intel isaregistered trademark of Intel Corporation.

Microsoft Windows is a registered trademark of Microsoft
Corporation.

Winbond is a registered trademark of Winbond Electronics
Corporation.

All other product names or trademarks are properties of their
respective wners.

i M990 Us er 6s Manual



Table of Contents

INtroduction ... 1
CRECKIIST.....eeeeeiieieieeeeree e 2
MI990 Specifications................cceee e e 3
Board DIMENSIONS.......cccceeeiiiiiiiiiiiieeniiiieeeee e 6.

Installations ... 7
Installing the Memory.........ccooeeeiiiii i, 8
Jumpers and CONNECIALS.........uvvivrriiiriiimmmreeeeeeeeeeeeen 9

BIOS Setup ..o 27

Drivers Installation ..., 47
Intel Chipset Software Installation Utility.................... 48
VGA Drivers Installation................ccccoeiiivieeennnd 50
Realtek HD Audio Driver Installation......................... 53
LAN Drivers Installation.............cccccvveviiiiiieeceee e 55
Intel® Management Engine Interface....................... 58
Intel® USB 3.0 DrVEIS......ccoeiiiiiiieieeeee e 60

APPENTIX .o 63
A. /0O Port Address Mapi........cevvveiviiniiiniiimmmeeeeeeeeeeens 63
B. Interrupt Request Lines (IRQ)........cccovveviiiiiiiiieennns 64
C. Watchdog Timer Configuration.............ccccvvvvvvven. 65

|
MI990 Us er 6s Manual Jif



This page is intentionally left blank.

|
v MI990 Us er 6s Manual



INTRODUCTION

Introduction

The MI990 Mini ITX motherboardeatures Intel Skylakeuppot and

comes with a range of features sscipport for 6th Generation Intel®
Xeon® / Corné i7/i5/i3 / Celeron® QC/DC processors, with speeds up to
3.7GHz and two DDR4 S@®IMM for a maximum system memory of
32GB.

The MI990 supports graphics interface imthg DVI-D, HDMI (2.0),
DisplayPort and 24bit dual channel LVDS. It has two Intel® Gigabit

LAN, 4x USB 2.0, 6x USB 3.0, 6x COM, 4x SATAIIl, 1x PE(x16), 2x

Mini PCI-E and 1x M.2 expansion interface. Standard features also include
Watchdog, Digital /OjAMT (11.0), TPM (2.0), vPro and iISMARB.0

for auto scheduling and power saving features.

MI990 Features

U Mini-ITX form factor

U Onboard 6th Generation Intel® Xeon® / Goi#/i5/i3 / Celeron®
QC/DC processors, up to 3.7GHz

U 2x DDR4 SODIMM, Max. 32GB

Intel® Processor integrated graphic device, supportstHDVADMI

(2.0), DisplayPort and 28it dual channel LVDS

2x Intel® Gigabit LAN

4x USB 2.0, 6x USB 3.0, 6x COM, 4x SATAIII

1x PCFE(x16), 2x Mini PCIE, 1x M.2

Watchdog, Digital I/O, iIAMT (11.0), TPM (2)0vPro, iISMART 3.0

c:

[ et et en-iN et
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INTRODUCTION

Checklist

Your MI990 package should include the items listed below.
1 The M990 motherboard
I Thi s Mawal 6s
1 1 CD containingchipset drivers and flash memory utility
9 Serial ATAcable
1 COM port cable
9 1/O shield
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INTRODUCTION

MI990 Specifications

MI990VF-X28 [Support iAMT11.0 & vPro & ECC]
Product | MI990VF-6820 [Support iAMT11.0 & vPro]

Name MI990VF-6440 [Support iAMTL1.0 & vPro]
MI990EF-6100 [Support EuP/ErP only]

Form | Mini-mx
cPU - Intel® SkylakeH mobile processoré4 nmmonolithic)
Type - FCBGA1440, Package42mmx28mmx1.49mm
- TDP =45W/35W/25W (QC) ; 35W/ 25W (DC)
Xeon E31505M v5 @ 2.8GHz, up to 3.7GHz
CPU Core i7-6820EQ @2.8GHz, up to 3.5GHz

Speed Core b-6440EQ @2.7GHz, up to 3.4GHz
Core B-6100E @2.7GHz
Cache Up to 8MB
Intel® Skylake PCHH
Chipset | CM236for MI990VF (Support vPro, iIAMT); HM170 for MI990EF
Package =23 mm x 23 mr0.5mm
BIOS AMI BIOS[16MB SPI ROM]
Intel® SkylakeH mobile processors integrated memory controller
DDR4 -2133MHz @1.2V SO-DIMM , Max. 32GB
Intel® SkylakeH mobile processor integrated HD Gfx, supports 3
independent displays,
HDMI (Thru portB, support HDMI 2.0 Via DP to HDMI
converter, Explore EP963C
**Resolution up to 4096x2304 @ 60 Hz**
VGA R DVI-D x 1 (Thru port C, with level sfier NXP PTN3360D
**Resolution up to 4096x2304 @ 30 Hz**
DisplayPort x1 (Thru port D)
**Resolution up to 4096x2304 @ 60 Hz**
LVDS (Thru eDP, via NXP PTN3460
**Supports upto1920x1200 @ 60 Hz**
1.Intd® JacksonvillePHY ** Package = 6mm x 6mm, QFN48
LAN 1219.M GbE PHY for MI990VF; 1219V GbE PHY for MI990EF
2.Intel® Pearsonville 1211AT as"2GbE
USB 3.0host controllefSkylakeH PCH integrated]support 6 ports
- 6 ports in the rear panel
USB USB 2.0host controller $kylakeH PCH integrated$upports 6 ports
- 2 ports via MiniPCle sockets
- 4 ports via onboard box header

Memory

|
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INTRODUCTION

- Intel® CM236 PCH builtin SATA controllerfor MI990VF
Support7 x SATA 3.0(6Gbps)
4 x SATA Ill connector (PCle#15~#18)
2 x mSATA (PCle#14 , #19)
Serial 1x M.2 (PCle#9)
ATA
- Intel® HM170 PCH builtin SATA controllerfor MI990EF
Support4 x SATA 3.0(6Gbps)
2 x SATA Ill connector (PCle#15~#16)
1 x MSATA (PClet#14)
1x M.2 (PCle#9)
Intel® [SkylakeH PCH integratedbpuilt-in High Definition Audio
controller+ Realtek AL392 w/7.1channe
Fintek F81866ADBI (128-pin LQFP [14mm x 14 mm])
A COM #1 (RS232/422/485)
1. With Fintek F81439N transceiverl for jumperless
2. Support ringin with power @500 mA (selectable for 5V or 12V)
LPC I/O A COM #2~COM #6 (RS232 only)
Hardware Mortor (2 thermal inputs,4 voltage monitor inputs & 2 Fa
headers)
- CPU Fan x 1 (PWM Fan type;pin connector)
- SYS Fan x 1 (PWM/ DC Fan type;pin connector)
Digital IO | 4in &4 out
Infineon SLB9665 (MI990VF series)
TPM 2.0 **Meet FIPS 1402 certification**
iIAMT Intel® Active Management Technology verl.D (MI990VF series)

Audio
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INTRODUCTION

- PCHExpress (16x) x1 [Gen.@ PEG
Expansion - Mini PCle x2 ports[Full-sized], bothw/USB 2.0signal,
Slots SinglemSATA A MI990EF @ component side J18
Dual mSATA A MI 990VF series@ J18 & J26
- M.2 Type 2280 + Mechnical key M1 [PCle(x4)+SATA3.0]
Dual DB9 stack connector for COM ##2
Edge DVI-D + HDMI sta(_:k connector x 1
Connectors Dual USB (3.0) +DisplayPort stack connector x 1
R3}45 + dual USB (3.0) stack conrtec x 2
Triple type Jack 3 x 1 for HD Audio
4 ports x SATAIIl [Blue color]for MI990VF series
2 ports x SATAIIl [Blue color]for MI99OEF
DF-11 8pin box-heade x 2 for 4 ports USB2.0
Onboard DF-_20 20pin connector x 2 for duaik:hanneLVDS
Header/Conn 4 pins box_header x 1 for LCD backlight control
ector 2x5 pins plﬁheader x 1 for front panel aud®upport 7.1 Channel
DF-11 10pin pin-header x 4 for COM3 ~ COM6
2x5 pins pirheader x 1 for Digital 10
M.2 socket x1+#Mini PCle x1 @ component side
Mini PCle x1 @ solder side [MI990VF series only]
¥\ilrantg:1dog Yes (256 segments, 0, 1, 2¢é2
System ATX standard0-pin type
Voltage 4 pin type 12V only)
- LAN Wakeup
- iISMART 3.2
Others ) RAID
- vPro [MI990VF series only]
- Windows 8.164-bit)
- Windows10 (64-bit)
OS support - Windows 7(32bit / 64-bit)
- Fedora(Installation)
- Ubuntu (Installation)
CE (EN55032:2012)
Certification FCC Class B
LVD
RoHS YES
Board Size 170mmx 170mm
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INTRODUCTION

Board Dimensions
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INSTALLATIONS
|

Installations
This section provides information on how to use the jumpers and connectors
on theMI990 in order to set up a workable system. The topics covered are:

Installing the MemOrY........cooouiiiiiiiiree e 8
Jumpers and CONNECIOLS......c.coiiiriiiiieeiiteeisiiree e 9

|
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INSTALLATIONS

Installing the Memory

The MI990 board supportsvo DDR4 memory socket for a maximum total
memory 0fl6GB in DDR4SCDIMM memory type.

Installing and Removing Memory Modules

To install the DDR4 modules, locate the memory slot on the board and
perform he following steps:

1. Hold the DDR4 module so that the key of the DDR4 module atlgvith
thaton the memory slot.

2.Gently push the DDR4 module in an upright position until the clips of the
slot close to hold the DDR4 module in place when the DDR4 module
touches the bottom of the slot.

3.To remove the DDR4 module, press the clips with both hands.

-

Lock

— DDR4 Module
Lock
|

°
I

O\HHHHHHH\HHHHHHHHHHHHWHHHH\HHHHHH\HH

P

— [ s ] —
Lock Lock
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INSTALLATIONS

Jumpers and Connectors

JP1: COM1 RS232 RI/+5V/+12V Power Setting...............cceeneeee 13
J16: LVDS Power SEleCt.......ccvviiiiiiiiiiieieeeeeiee e 13
J20: Flash Descriptor Security Override (Factory use only)........ 14
J21: Clear ME CONENLS.......oieiiivieeeeeivtimee s eeeeete e e e eenee e 14
J22: Clear CMOS CONLENLS.........cevvvvviriiiieieiresiiieieieeeeeeeeeeesessssanes 15
CN1: COM1 and COM2 Serial PISE..........cccoevvveeeriiririeemeererriiinnn, 15
COML (top) and COM2 (DOtOM).....ceverieiieieeeeeeeiisicreeeeeeeeeee e 15
CN2: HDMI CONNECLOL......ccvui e e eeeieeee e e e 16
CN3: DVI-D CONNECIOL.....ceeiieeee e veeee e 16
(08 S IS ] = C 7 0 RO 16
CN5: DISPlAY POI..ccciiiiiiieee e 16
CNG6, CN8, CN9, CN11: SATA CONNECLALS.....ccevveereneeerneeieennnn. 17
CN7: Gigabit LAN (12192M/V) + USB3 3/4........cccovcviireeeeicirienn, 17
CNB: SATA PO A e 17
CNO: SATA PO 2. et 17
CN10: Gigabit LAN (I211AT) + USB3 5/6........cccccvvvviirrirerieennnns 17
CNILL: SAT A HI et 17
CN12: HD Audio CONNECIAL........cciviviieeeieiiisceeee e eeeei e e e e e 17
J1, J2, J3, J4: COM6, COM5, COM4, COM3 RS232&8&torts..... 18
J5: ATX Power Supply CONNECLOL...........vvvviiiieiieccceeie e eeeeeeees 18
J6: Digital I/O Connector (4 in, 4 OUL)..........ccevvveevvvvinimmmeeeieeiiennn, 19
J7: ATX 12V PoWer CONNECIOL......ccvuiiiieeeiieeeeeeie e eans 19
J10, J11: PCI Bpress Bifurcation.............eeeveeeeeeeieeeeeieniiniieeeeeenen. 20
J12: DDR4 SEDIMM CHA ..o eeeee e 20
J13: DDR4 SEDIMM CHB ....ovvieeiieieeee e eeeeee e 20
J15: M.2 Socket MKey (PCle X/SATA #0)....ccuveeeeeiiiiiiiieeeieen, 21
J18: MPCIE/MSATA (SATAEL)..coeiieiiiiieeeeeeeee e 21
J23: Audio Pin Header for Chassis Front Panel............c............. 21
J25: Front Panel CONNECLOL........cooovviiiiiieieiie e 22
J26: mPCle/mSATA (SATA #6) (MI990VF series only).............. 22
JP2: LCD Backlight Connectar.........ccccooveveeeiiiiieeeee e, 23
JP4, JP3: LVDS CONNECIAIS......ciiviieiii e eeemeie e 24
N B I I O | = R 24
JPA:LVDS CHA .. e eeeee e 24
JP5: SPI Flash Connector (Factory 088/)..........ccccceveeeviivieeeennee. 24
JP6: USB7/USB8 CONNECIOL......cciivvveeeieeeeeeceeeeeee et ee s e e eeeens 25
JP7: LPC Debug Connector (Factory use anly)...........occuvveeenee. 25
JP8: USB2 11/12 CONNECIAL.......cvvnieeieerieeeeieeeeeeiee e e e e 25
CPU_FANL1: CPU Fan Pow&onnector (PWM Only)................... 26

SYS_FANL1: System Fan Power Connector (PWM/DC Mode)...26
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INSTALLATIONS

Jumper and Connector Locations on MI990
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INSTALLATIONS

JP1: COM1 RS232 RI/+5V/+12V Power Setting

&

6 5
2 1
JP1 Setting Function
Pin 1-3
1o o2 +12V
‘D o Pin3-4
slo ol (Default) RI
Pin3-5
+5V
J16: LVDS Power Selec
3
1

J16 LCD Panel Power
[0 oo
.3V(Defaul
1273 3.3V(Default)
o[ o]
1203 oV
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|

J20: Flash Descriptor Security Override (Factory use only)

o -@
— 2
1
Flash Descriptor Security
J20 X
Override
Open Disabled (Default)
Close Enabled
J21: Clear ME Contents
3
1
J21 Setting Function
o Pin 1-2
12 3 Short/Closed Normal
- Pin 23 Clear ME
175 Short/Closed
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INSTALLATIONS
|

3
1
J22 Setting Function
o Pin 1-2
123 Short/Closed Normal
o Pin 23
123 Short/Closed Clear CMOS
CN1: COM1 and COM?2 Serial Ports
COM1 (top) and COM2 (bottom)
Pin # Signal Name
COM1
e e
[ 2 RX TX+ DATA+
o\ == o L3 TX RX+ NC
\\:{ 4 DTR RX- NC
; . 5 Ground | Ground Ground
= JOI | 6 DSR NC NC
6 9 7 RTS NC NC
8 CTS NC NC
9 RI NC NC
10 NC NC NC

|
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|

CN2: HDMI Connector

Signal Name | Pin# | Pin # Signal Name
TMDS Data2+ 1 10 TMDS Clock+
TMDS Data2 2 11 TMDS Clock

Shield Shield
TMDS Data2 3 12 TMDS Clock
TMDS Datal+ 4 13 CEC
TMg;eEI);\tal 5 14 Reserved
TMDS Datal 6 15 SCL
TMDS DataO+ 7 16 SDA
TMDS Data0

Shield 8 17 GND
TMDA Data0O 9 18 +5V

19 Hot Plug

CN3: DVI-D Connector
Signal Name | Pin# || Pin# | Signal Name

DATA 2- 1 16 HOT POWER
DATA 2+ 2 17 DATA 0O-

- Shield 2/4 3 18 DATA 0+
DATA 4- 4 19 SHIELD 0/5
DATA 4+ 5 20 DATA 5-

DDC CLOCK 6 21 DATA 5+

DDC DATA I 22 SHIELD CLK

N.C 8 23 CLOCK -

DATA 1- 9 24 CLOCK +
DATA 1+ 10 Cl N.C.
SHIELD 1/3 11 C2 N.C.
DATA 3- 12 C3 N.C.
DATA 3+ 13 C4 N.C.
DDC POWER 14 C5 N.C.
A GROUND 1 15 C6 N.C.

CN4: USB3.0

CN5: Display Port

|
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INSTALLATIONS

CNB6, CN8, CN9, CN11: SATA Connectors

Pin # Signal Name
1 Ground
2 TX+
3 TX-
4 Ground
5 RX-
6 RX+
7 Ground

CN7: Gigabit LAN (1219LM/V) + USB3 3/4
CN8: SATA Port 5

CN9: SATA Port 2

CN10: Gigabit LAN (I211AT) + USB3 5/6
CN11: SATA #3

CN12: HD Audio Connector

MI990 Us er 6s Manual 17
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J1,J2, 33, J4: COM6, COM5, COM4, COM3 RS232 Serial Ports

Signal Name| Pin # || Pin # | Signal Name
DCD# 1 6 DSR#
SIN# 2 7 RTS#
SOUT 3 8 CTS#
DTR# 4 9 RI#
GND 5 X KEY

20
11
Signal Name | Pin# || Pin # | Signal Name
3.3V 11 1 3.3V
-12v 12 2 3.3V
Ground 13 3 Ground
PSON 14 4 +5V
Ground 15 5 Ground
Ground 16 6 +5V
Ground 17 7 Ground
-5V 18 8 Power good
+5V 19 9 5VSB
+5V 20 10 +12V

|
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INSTALLATIONS

J6: Digital 1/0O Connector (4 in, 4 out)

4

Signal Name Pin # Pin # Signal Name
Ground 1 2 +5V
Out3 3 4 Outl
Out2 5 6 Out0
IN3 7 8 IN1
IN2 9 10 INO

J7: ATX 12V Power Connector

This connector supplies the CPU opergtioltage
- -

Pin # [ Signal Name
1 Ground
2 Ground
3 +12V
4 +12V
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INSTALLATIONS

J10, J11: PCI Express (16x) Bifurcation

-

J10 Ji1
X16 (Default) Open Open
X8,X8 Open Close
X8, X4, X4 Close Close

J12: DDR4 SO-DIMM CHA
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J15: M.2 Socket M-Key (PCle x4/SATA #0)

INSTALLATIONS

Signal Name Pin Pin Signal Name
MIC IN_L 1 2 Ground
MIC IN_R 3 4 DET

LINE_R 5 6 Ground
Sense 7 8 KEY
LINE_L 9 10 Ground

|
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