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Technical Product Specification

Regulatory Model: NUC6CAY

j ; February 2019

Order Number: J46865-005

The Intet NUC Board NUCECAYB may conlain design defects or errors known as errala that may cause the product to deviate from published
specifications. Current characterized errata are documented in the Intel NUC Board NUCBCAYB Specification Update.
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Revision History

Revision Revision History Date
001 First release of intel NUC Board NUCBCAYE Technical Product Specification November 2016
002 Spec Change September 2017
003 Spec Change November 2017
004 Spec Change Septernber 2018
005 Spec Change February 2019
Disclaimer

This product specification applies to only the standard Intel” NUC Board and Kits with BIOS identifier

AYAPLCEL.8GA.

INFORMATION IN THIS DOCUMENT IS PROVIDED IN CONNECTIQON WITH INTEL' PRODUCTS. NO LICENSE, EXPRESS OR

( ) IMPLIED, BY ESTOPPEL OR OTHERWISE, TO ANY INTI ELLECTUAL PROPERTY RIGHTS IS GRANTED BY THI5 DOCUMENT.

EXCEPT AS PROVIDED IN INTEL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, INTEL ASSUMES NO
LIABILITY WHATSOEVER, AND INTEL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY, RELATING TO SALE AND/OR
USE OF INTEL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE,
MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.
UNLESS OTHERWISE AGREED IN WRITING BY INTEL, THE INTEL PRODUCTS ARE NOT DESIGNED NOR INTENDED FOR
ANY APPLICATION IN WHICH THE FAILURE OF THE INTEL PRODUCT COULD CREATE A SITUATION WHERE PERSONAL
INJURY OR DEATH MAY OCCUR.

All Intel” NUC Boards are evaluated as [nformation Technology Equipment {LT.E.) for use in personal computers {PC) for
installation in homes, offices, schools, computer rooms, and similar locations. The suitability of this product for other PC
or embedded non-PC applications or ather environments, such as medical, industrial, alarm systems, test equipment, etc.
may not be supported without further evaluation by intel.

Intel Corporation may have patents or pending patent applications, trademarks, copysighits, or other intellectual property
rights that relate ta the presented subject matter. The furnishing of documents and other materials and information does
nat provide any license, express or implied, by estappel or otherwise, to any such patents, trademarks, copyrights, or
other intellectual property rights.

Intel may make changes to specifications and product descriptions at any time, without notice,

Designers must not rely on the absence or characteristics of any features or instructions marked “reserved" or
“undefined.” intel reserves these for future definition and shalt have no responsibility whatsoever for conflicts or
incompatibilities arising from future changes to them.

Intet processor numbers are not a measure of performance. Processor numbers differentiate features within each
( ) pracessor family, not across different processor famities: Go to:
Learm Aboyt intel’ Processor Numbars

Intet NUC Boards may cantain design defects or errors known as errata, which may cause the product to deviate from
published specifications. Current characterized errata are available on request.

Contact your iocal Intel sales office or your distributor to obtain the latest specifications before placing your product
order.

intel and Celeron are trademarks of Intel Corporation in the U.S. and/or other countries.
* Other names and brands may be claimed as the property of others.
Copyright © 2019 Intel Corporation. All rights reserved.
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Board Identification Information

Basic Intel’ NUC Board NUC6CAYB Identification Information

AA Revision BIOS Ravision Notes

J23203-402 AYAPLCEL.BGA.0026 12

J26842-402 AYAPLCEL.B86A.0026 123
Notes:

1. The AA number is found on a small tabet an the SO-DIMM memory connector.
2. Intel’ Celeron’ processor J3455, used on this AA revision, cansists of the following compenent:

Device

Stepping

S-Spac Number(s)

Intel Ceteron processor 43455

81

SR2Z9

3. Contains a 32GB embedded MultiMediaCard (eMMC) device consisting of one of the following components:

Device Model Version
O SanDisk® SDINADF4-32G-H 51

Hynixe H26MGAT03EMR 50

Kingston® EMMC32G-M525-A53 51

Product Identification Information

Iintet®* NUC Products NUC6CAY{x} Identification information

Product Name intel® NUC Board Differentiating Features

NUCGCAYH 123203-%0x Kit with power adapter, no memory, no eMM(C, ne O5

NUCECAYS J26842-x0 Kit with power adapter, preinstatled with 2GB T1600MHz
SO-DIMM, 32GB eMMC with Microsoft* Windows® 10 Home

Specification Changes or Clarifications

The table below indicates the Specification Changes or Specification Clarifications that apply to
the intel NUC Board NUCGCAYB.

O
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Specification Changes or Claﬁﬂcatlons

Date Type of Change Description of Changes or Clarifications
September Specification Remove references to supporting 192 kHz sample rates
2017 change
November Specification Remove reference to 24-bit/36 kHz audio in “HDMI" section
2017 change
September Specification Added text to Wireless row of table in Feature Summary section:
2018 Change “Pre-installed M.2 module”
February Specification Added “Weigits
2019 Change
Errata

Current characterized errata, if any, are documented in a separate Specification Update. See

O httQ:[[www.intgl.gom{cgntgnt[wmv[uS[gn[ngg,{gverview.htmI for the latest documentation.
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Preface

This Technical Product Specification {TPS) specifies the board layout, components, connectors,
power and environmental requirements, and the BIOS for Intel® NUC Board NUCGCAYB. This
board may be found in Intet® NUC Kit NUCECAYH {without memory and operating system) and
intel® NUC Kit NUCECAYS (with pre-installed SO-DIMM memory and operating system).

Intended Audience

The TPS is intended to provide detailed technical information about Intel NUC Board NUCECAYB
and its components to the vendors, system integrators, and other engineers and technicians who
need this level of information. Itis specificatly not intended for general audiences.

What This Document Contains

Chapter Description

1 A description of the hardware used on Intel NUC Board NUCECAYB

A map of the resources of the Intel NUC Board

The features supported by the BIOS Setup program

A description of the BIOS error messages, beep codes, and POST codes
The features of the Intel NUC Kit

i Aajwi N

Typographical Conventions

This section contains information about the conventions used in this spe&iﬂcation. Not all of
these symbols and abbreviations appear in all specifications of this type.

Notes, Cautions, and Warnings

ke
"~} NoTE

Notes call attention to important information.

A cauTion
Cautions are included to help you avoid damaging hardware or losing data.

Page 6 DSE
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Intel NUC Board NUCGCAYB
Technical Product Specification

Other Common Notation

¥ Used after a signal name to identify an active-low signal (such as USBPO#)
GB Gigabyte {1,073,741,824 bytes)
GB/s Gigabytes per second
Gb/fs Gigabits per second
KB Kilobyte (1024 bytes)
Kb Kilobit {1024 bits)
kbfs 1000 bits per second
MB Megabyte 1,048,576 bytes)
MB/s Megabytes per second
Mb Megabit (1,048,576 bits)
Mbfs Megabits per second
TOP Thermal Design Power
O xxh An address or data value ending with a lowercase h indicates a hexadecimal value.
) XXV Volts. Voltages are DC unless otherwise spocified.
’ This symbol is used to indicate third-party brands and names that are the property of their respective
awners.

' syiem G
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1 Product Description

1.1 Overview

1.1.1 Feature Summary
Table 1 summarizes the major features of the board.

Table 1. Feature Summary

Form Factor 4.0 inches by 4.0 inches {101.60 millimeters by 101.6Q millimeters)
Processor » Soldered-down quad-core Intel’ Celeron’ processor J3455 with up to 10 W TDP
— Intel’' HD Graphics 500
O 4.1 (2) — Integrated memaory controller
- — Integrated PCH
Memory « Support for DDR3L 1600/1866 MHz SO-DIMMs

« Support for 1600/1866 MHz memory speeds
s Support for 4 Gb and 8 Gb memory technology
4. 1(3) « Support for up to 8 GB of systerm memory with two SO-DIMMs

s Support for non-ECC memory
» Support for 1.35 V low voltage JEDEC memory
« 2 GBDDRAL 1600 MHz SO-DIMM pre-installed {facluded in Intel MUC Kit

Integrated graphics support with [ntel’ Graphics Technology:

4.1 (5) — High Definition Multimedia Interface* (HDMI*) 2.0 full-sized back panel
connector
— VGA header {a VGA cable is provided with the Intel NUC kits)

Audio « Intel” High Definition (Intel” HD) Audio via the HDM| v2.0 interface

« Realtek ALC283 HD Audio via a stereo microphone/headphone 3.5 mm jack on the
front panel

« Compressed 5.1/7.1 digital audio through a mini-TOSLINK jack on the back panel

 Digital microphone (DMIC) array header for support of digital voice assistants, such

as Microsoft* Cortana (dual digital array microphones ore included with intel NUC
Kit NUCGSAYH and intel NUC Kit NUCGCAYS)

O { Periphersl Interfaces = USB 3.0 ports:
’ — Two ports are implemented with external front 'panel connectors (one blue and
one amber charging capable)
— Two ports are implemented with externat back panet connectors (btuc)
4.1(6) « USB20pons:

— Two ports via two single-port lnternal 1x4 1.25 mm pitch headers {white)
— One port is reserved for an M.2 2230 Type E Module
« Consumer Infrared (CIR}

— —
Storage « OncSATAGO abls port (black)
— Supports one 2.5* SSD or HDD up to 9.5mm
4.1(4) « One full-sized SDXC siot
« 32 GB Embedded MultiMediaCard {e-MMC) onbaard storage module fincluded in
intel NUC Kit NUCECAYS only)

continued
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Table 1. Feature Summary (continued)

Expansion Capabilites | One M.2 Module supporting M.2 2230 cards (key type E) (prepopulated with Intel*
Dual Band Wirelezs-AC 3168 module)
BiOS s Inte!’ BIOS resident in the Seriat Peripheral Interface {SPI) Flash device

= Support for Advanced Configuration and Power Interface (ACP1), Plug and Play, and
System Management BIOS {SMBIOS)

LAN Support 4 1(7)

Gigabit (10/100/1000 Mb/s) LAN subsystem using the Realtek® 8111HN Gigabit
Ethernet Controiler

Hardware Monitor
Subsystem

Hardware monitoring subsystem, based on an ITE IT8S87D embedded controller,
including:

= Voltage sense to detect out of range power supply voltages

s Thermal sense to detect out of range thermal values

« One processor fan header

« Fan sense input used to monitor fan activity

» Simple fan speed controt

Wireless

Intel* Dual Band Wireless-AC 3168 module

o Intel's 3"-generation 802.11ac, Dual Band, 1x1 Wi-Fi + Dual Mode Bluetooth 4.2
« Maximum Transfer speed up to 433Mbps

« Supports Intel” Smart Connect Technology

e Pre-installed in M.2 2230 siot

* Pre-instalied M.2 module

Operating System

4.1(1)

Supports Microsoft* Windows* 10 Home and Microsoft* Windows* 10 Pro

e Intel NUC Kit NUCECAYS comes with Windows 10 Home pre-installed on the eMMC
storage device

» Other operating system {OS) support may be available, Please check your OS
distributor for support details,

Additional Features

s Integrated HOMI CEC
« Intel* Platform Trust Technology

Ie
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Praduct Description
1.1.2 Board Layout (Top)
Figure 1 shows the locat:on of the major components on the top-side of Intel NUC Board
NUCGECAYB. ‘ .

24282

" Figure 1. Major Board Components (Top)
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Table 2 lists the components identified in Figure 1.

TFable 2. Components Shown in Figure 1

ftem from Figure 1 Description

A Battery

B Front panel header

C Thermal solution

D Processor fan header

Page 15
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Product Description
1.1.3 Board Layout (Bottom)
Figure 2 shows the location of the major components on the bottom-side of Intel NUC Board
NUCGECAYB.
A
H
B C
p @ 5
—E
s ——rr———
—F
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TE —H
- |
i‘,.:.‘ } .
0
24257
Figure 2. Major Board Components (Bottom)
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Table 3. Components Shown in Figure 2

Item from
Figure 2

Pescription

Back panel connectors

Front panel HDD LED ring connector (MDD_LED} {1.25 mm pitch)

Digital microphone array {DMICS} cannector (1.25 mm pitch}

VGA header (2.0 mm pitch]

Auxiliary power connector (AUX_PWR) (1.25 mm pitch)

M.2 2230 Module socket {with Intel® Dual Band Wireless-AC 3168 card installed)

810S security jumper

r{io|mjmjo|n]m| »

SDXC slot

-

Front panel single-port USB 2.0 connector [1.25 mm pitch}

Consumer Infrared (CIR) sensor

SATA 6.0 Ghfs connector

Front panel USB 3.0 connector, charging capable {amber)

SATA power connector (1.25 mm pitch}

Front panel USB 3.0 connector {bluc)

Front panel stereo speaker/headphone/microphone jack

Power button | power LED

Consumer Electronic Control (CEC) connector

n|{m|olviolzizir]|=

Dual DDR3L SO-DIMM sockets (SO-DIMM shown for illustration purposes; SO-DIMM supplied
with intel NUC Kit NUCECAYS only)

16
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Product Description
1.14 Block Diagram
Figure 3 is a block diagram of the major functional areas of the board.
e ST Memary Bus TTTS0-DMMO .
+  BackPanet | " - - : ,
{ HOMP Comnecto (=~ SPEON == (Channel A, DIMM 0)
oo 1 so-DiMM1 L
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! VGA Header (- - M e J
P \ ‘ o PCIExpress x1 EDTEREEE e
i i - T Mzz2230
:BFBO;;::::t::f(g):.._‘_ﬁiﬂ__.. - usB 20 » Wieless |
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e W ———— i L -
i PP E— Clink
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i I_n_!e_rfl 3 _I-Ea_ - :5.. A Processor B 7| Controller  Lug—mn=} | AN Connector,
|
( R ,  SATAInterface -
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R - .
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:_C"n"eﬂ“ ! Audio |2-channel | Headphone/ !
"""""" -—-»| Audic [ Microphone |
P v . Codec + Audio Jack |
: SDXCSlot | 1 bemmaes .
| v3Owith e T .
1 UHS-1 Support, \ Rear Stereo |
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O Figure 3. Block Diagram
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1.2 Online Support

To find information about... Vistt this World Wide Web site:

intel NUC Board NUCECAYB hittp:/fwww intel.com/NUC .
KLUC Board Support hite: intel.

Available corfigurations for Intet NUC Board NUC6CAYB  hutp://ark.intel.com

BIOS and driver updates http://downtoadcenterintel.com

Tested memory http: in m 0

Integration information hitp:fiwww.intel, t

1.3 Processor

intel NUC Board NUC6CAYB has a soldered-down System-on-a-Chip {SoC), which consists of a
O quad-core Intet Celeron processor J3455 with up to 10 W TDP.
o Integrated Intel HD Graphics 500
e Integrated memory controller
s Integrated PCH

—ﬁ NOTE

This board has specific requirements for providing power to the processor. Refer to
Section 2.5.1 on poge 53 for information on power supply requirements for this boord,

Page 19
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Product Description

1.4  System Memory

The board has two 204-pin SO-DIMM sockets and supports the following memory features:

¢ 1.35V DDR3L 1600/1866 MHz SDRAM non-ECC SO-DIMM with gold plated contacts an
intel Celeron processor J3455
Two memory channels
Unbuffered, single-sided or double-sided SO-DIMMs using 4 Gb or 8 Gb technology
{density)

» 8 GB maximum total system memory (with 4 Gb or 8 Gb memory technology). Refer to
Section 2.1.1 on page 37 for information on the total amount of addressable memory.
Minimum recommended total system memory. 2048 MB
Serial Presence Detect
Optional 2 GB DDR3L 1600 MHz SO-DIMM pre-installed {included in Intel NUC Kit
NUCECAYS only)

O ’ ﬁ NOTE

To be fully compliont with all applicable DDR SDRAM memory specifications, the boord should
be populated with SO-DIMMs that support the Serial Presence Detect (SPD) data structure.
This allows the BIOS to read the SPD dota and program the chipset to occurately configure
memory settings for optimum performance. If non-SPD memory is instailed, the BIOS will
attempt to correctly configure the memory settings, but performance and reliability may be
impacted or the SO-DIMMs may not function under the determined frequency.

o
' j NOTE
Intel NUC Board NUCECAYB supports only 4 Gb ond 8 Gb memory technologies (also referred

to as “SDRAM density”). Table 4 lists the supported SO-DIMM configurations. Table 5 lists the
SO-DIMM configurations that are pot supported.

Table 4. Supported Memory Configurations

SO-DIMM SDRAM SDRAM Organization Number of SDRAM
Capacity Configuration M=) Density Front-side/Back-side Devices
2048 MB 55 4 Gbit 512 M x4/empty 4
4096 MB 0s 4 Gbit 512 Mx4/512 M x4 8
O 4096 MB 55 8 Ghit 1024 M x4/empty 4
- 8192 MB DS 4 Gbit 512 M x8/512 M x8 16
8192 MB bsS 8 Ghit 1024 M x4/1024 M x4 8

Note: “DS" refers to double-sided memory modules and *SS” refers to single-sided memory modules,

Table 5. Unsupported Memory Configurations

SO-DIMM SDRAM SDRAM Organization Numbar of SDRAM
Capacity Configuration " Density Front-side/Back-side Devices

1024 MB 55 1 Ghit 128 M x8/emply 8 '

2048 MB DS 1 Ghit 128 Mx8/128 M x8 16

2048 MB 55 2 Gbit 256 M x8fempty 8

4096 MB DS 2 Gbit 256 M x8/256 M x8 16

Note: *DS* refers to double-sided memory modules and S5 refers to single-sided memory modules.

N,
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Figure 4. Memory Channel and SO-DIMM Configuration

For information about... Refer to:

Tested Memory http ffwww sntel co U
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Product Description

1.5 Processor Graphics Subsystem

The board supports HDMI and VGA integrated graphics via the processor.

1.5.1 Intel’ High Definition (Intel’ HD) Graphics

The Intel HD graphics controller features the following:

s HDMI 2.0 through a MegaChips MCDP2800-BCT DisplayPort 1.2a to HDMI 2.0 Level
Shifter/Protocol Converter {LSPCON}

s 3D graphics hardware acceleration supporting DirectX* 9.3/10/11.1/12, OpenCL* 1.2, OGL
ES 3.0, OpenGL* 4.3

s Video decode hardware acceleration supporting H.265/HEVC @ Level 5.1, H.264 @ Level
5.2, MPEG2, MVC, VC-1, WMV9, JPEG, VP8 and VP9 formats

¢ Video encode hardware acceleration supporting H.265/HEVC @ Level 4, H.264 @ Level
5.2, JPEG, MVC, VP8 and VP9 formats

O = Supports content protection using High-Bandwidth Digital Content Protection (HDCP)

1.4/2.0 and PAVP 2.0.

¢ VGA graphics through an ITE IT6516BFN DisplayPort to VGA bridge

1.5.1.1 Video Memory Allocation

Intel” Dynamic Video Memory Technology (DVMT) is a method for dynamically allocating
system memory for use as graphics memory to balance 2D/3D graphics and system
performance. if your computer is configured to use DVMT, graphlcs memory is atlocated based
on system reguirements and application demands (up to the configured maximum amount).
When memory is no longer needed by an application, the dynamically allocated portion of
memory is returned to the operating system for other uses.

1.5.2 High Definition Multimedia Interface* (HDMI*)

The HDMI port supports standard, enhanced, or high definition video, plus multi-channel

digital audio on a single cable. The port is compatible with all ATSC and DVB HDTV standards

and supports eight fult range channels of lossless audio formats. The maximum supported

resotution is 3840 x 2160 @ 60 Hz, 24 bpp (WUXGA). The HDMI port is compliant with the
O HDMI 2.0 specification.

1.5.2.1.1 integrated Audio Provided by the HDMI Interfaces

The following audio technologies are supported by the HDM! 2.0 interfaces directly from the
SoC:

» AC3 - Dolby* Digital

« Dolby Digital Ptus

1.5.3 Video Graphics Array* (VGA*)
The VGA port supports graphics resolutions up t6 1920 x 1200 @ 60 Hz.

v
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1.6 uUsSB
The USB port arrangement is as follows:
« USB3.0ports:
— Twao ports are implemented with external front panel connectors (one blue and one
amber charging capable)

— Two ports are implemented with external back panel connectors (blue)

— Maximum current is 900 mA for each blue port, 1.5 A for the amber charging port
o USB 2.0 ports:

— Two ports via two single-port internal 1x4 1.25 mm pitch headers (white)

— One portis reserved for an M.2 2230 Module

-—— Maximum current is 500 mA for each port of the white headers (1 A total)

All the USBE paorts are high-speed, full-speed, and low-speed capable.

‘o
J NOTE )
Computer systems that have an unshielded cable ottached to a USB port may not meet FCC

Class B requirements, even if no device is attached to the cable. Use a shielded cable that
meets the requirements for full-speed devices.

For information about Referto
The location of the USR connectors on the back panct Figure 11, page 38
The location of the USB connector on the frant panel Figure 2, page 15

1.7 SATA Interface

The SoC provides one SATA port with a theoretical maximum transfer rate of 6.0 Gb/s. A
point-to-point interface is used for host to device connections.

The underlying SATA functionality is transparent to the operating systermn. The SATA
controller can operate in both legacy and native modes. In legacy mode, standard IDE I/0O and
IRQ resources are assigned (IRQ 14 and 15). In Native mode, standard PCI Conventional bus
resource steering is used. Native mode is the preferred mode for configurations using
windows* operating systems.

1.7.1 AHCI Mode

The board supports AHCI storage mode.
8

7l note

In order to use AHCI mode, AHCI must be enabled in the BIQS. Microsoft* Windows® 10 includes
the necessory AHCI drivers without the need to install separate AHCI drivers during the
operating system installation process. However, it is always good practice to update the AHCI
drivers to the latest avoilable by intel.

Page 23 /—\5 D 55
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Product Description

Embedded MultiMediaCard (e-MMC) - optional

The board contains a 32 GB Embedded MultiMediaCard (e-MMC} onboard storage module with
windows 10 Home operating system preinstalled {e-MMC ond 05 included in Intel NUC Kit

NUCGCAYS only).

Real-Time Clock Subsystem

A coin-cell battery (CR2032) powers the real-time clock and CMOS memory. When the
computer is not plugged into a wall socket, the battery has an estimated life of three years.
When the computer Is plugged in, the standby current from the power supply extends the life
of the battery. The clock is accurate to + 13 minutes/year at 25 2C with 3.3 VSB applied via the
power supply 5 V STBY rail.

NOTE

if the battery and AC power foil, date and tinre values will be reset and the user will be notified
during the POST. .
When the voltage drops betow a certain level, the BIOS Setup program settings stored in

CMOS RAM {for example, the date and time) might not be accurate. Replace the battery with
an equivalent one. Figure 1 on page 13 shows the location of the battery.

Qg5 ,
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1.10 Audio Subsystem

The board supports Intel HD Audio via the Realtek ALC283 audio codec. The audio subsystem
supports the following features:

Anatog line-out/Analog Headphone/Analog Microphone jack on the front panel

High Definition Audio via a stereo microphone/headphone/optical jack on the back panei
Support for 44.1 kHz/48 kHz/96 kHz sample rates on all analog outputs

Support for 44.1 kHz/48 kHz/96 kHz sample rates on all analog inputs

Support for digital microphone (DMIC) array via onboard header

Back Panel Audio Jack Support (see Figure 5 for 3.5 mm audio jack pin out):

Speakers only

~- Headphones only

Microphone only

Combo Headphone/Microphone

4 32 1

Pin Number Pin Name Description

1

2
3
4

Tip Left Audio Qut
Ring Right Audio Out
Ring Commoan/Ground
Sleeve Audio In

ﬁ NOTE

Figure 5. 4-Pin 3.5 mm (1/8 inch) Audio Jack Pin Out

The anolog circuit of the back panel audio connector is designed to power headphones or
omplified speakers only. Poor oudio quality occurs if passive {nonamplified) speakers are
connected to this output.

1.10.1

Digital Microphone Array

The board supports a digital microphone (DMIC) array header for use of digital voice
assistants, such as Microsoft* Cortana. Both Intel NUC Kit NUCCE6AYH and Intel NUC Kit
NUCSCAYS include dual digital array microphones mounted in the chassis on either side of the

front panel.




0042

Product Description

1.10.2 Mini-TOSLINK Interface
The 3.5 mm audio jack also provides TOSLINK optical digital audio output.
s Mini-TOSLINK interface (back panel) plus analog audio out
-~ PCM datastream support
— S/PDI{F datastream support
— Mini-TOSLINK adaptor (not included) necessary to connect to standard TOSLINK cable

— Stereo audio out

GM241869

O Figure 6. Mini-TOSLINK Adaptor (not included)

1.10.3 Audio Subsystem Software

Audio software and drivers are available from Intel's World Wide Web site.

For information about Referto
Obtaining Audio software and drivers hittp: nl snter.intel.com
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1.11 LAN Subsystem

The LAN subsystem consists of the following:

+ Realtek 8111HN-CG Gigabit Ethernet Controller {10/100/1000 Mb/s)
¢ RJ-45 LAN connector with integrated status LEDs

+ Intel® Dual Band Wireless-AC 3168 module

Additional features of the LAN subsystem include:
o CSMA/CD protocol engine

¢ Jumbo frame support 9K
+ LAN connect interface between the SoC and the LAN controlier
[ ]

Power management capabilities .
— ACPI technology support
— LAN wake capabilities

+ LAN subsystem software

For information about ’ Refer to
LAN software and drivers http: wri nter.intet.col

1.11.1 Realtek* 8111HN Gigabit Ethernet Controller
The Realtek 8111HN Gigabit Ethernet Controller supports the following features:

« 10/100/1000 BASE-T IEEE 802.3 compliant

« Energy Efficient Ethernet {EEE) IEEEB02.3az support (Low Power Idie (LPI) mode)

Dual interconnect between the integrated LAN Controller and the Physical Layer (PHY):
— PCl Express-based interface for active state operation {S0) state

— SMBUS for host and management traffic {Sx low power state)

Compliant to iEEE 802.3x flow control support

» B802.1pand 8G2.1q
+« TCP,IP, and UDP checksum offload {for IPv4 and IPvE)
» Full device driver compatibility
For information about Referto
Full LAN Hardware feature set hitp:fiwww reattek com.tw/

1.11.2 LAN Subsystem Software
LAN software and drivers are available from Intel's World Wide Web site,

For information about Refer to
Obtaining LAN software and drivers htte//downloadcenter.intel.com

~B[lss .
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Product Description

1.11.3 RJ-45 LAN Connector with Integrated LEDs
Two LEDs are built into the RJ-45 LAN connector (shown in Figure 7).
A B
|
; — ﬁ !
- : ool !
L - i
24286
Item Description
A Link LEI? {Green)
B Data Rate LED {Green/Yellow)

Figure 7. LAN Connector LED Locations

Table 6 describes the LED states when the board is powered up and the LAN subsystem is
operating.

Tahble 6. LAN Connector LED States

LED LED Color LED State Condition
Off LAN link is not established.
Link {A) Green On LAN tink is established.
8linking LAN activity is occurring.
Off 10 Mb/s data rate is selected.
Data Rate (B) Green/Yellow Green 100 Mb/s data rate is selected.
Yellow 1000 Mb/s data rate Is selected.
1.11.4 Wireless Network Module

The intel Dual Band Wireless-AC 3168 module provides hi-speed wireless connectivity with
the following capabilities:

e 2nd Gen 802.11ac, Dual Band, 1x1 Wi-Fi + Dual Mode Bluetooth 4.0

+ Maximum Transfer speed up t0 433Mbps

s Supports Intel®* Smart Connect Technology

e  Pre-instatled in M.2 2230 slot

For information abaut Refer to
Obtaining WLAN scftware and drivers o/ fdownl rintel.com
Full Specifications attp:/lintel wirgloss

Page 28
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1.12 Hardware Management Subsystem

The hardware management features enable the board to be compatible with the Wired for
Management (WfM) specification. The board has several hardware management features,
including thermat and voltage monitoring.

For Information about Referto
Wired for Management (WM} Specification wynwintel.com/dosignfarchivesfwim/

1.121 Hardware Monitoring
The hardware monitoring and fan control subsystem is based on an ITE IT89870D embedded
controlier, which supports the following:
s Processor and system ambient temperature monitoring
¢ Chassis fan speed monitoring
s Voltage monitoring of +5 V, +3.3 V, Memory Vcc (SDRAM}
+ SMBus interface

1.12.2 Fan Monitoring
Fan monitoring can be implemented using third-party software.




Product Description

1.12.3 Thermal Solution

Figure 8 shows the location of the thermal solution and processor fan header.

Item Description
A Processor fan header
B Thermal solution

Figure 8. Thermal Solution and Fan Header

1)
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1.13 Power Management

Power management is implemented at several levels, including:
¢ Software support through Advanced Configuration and Power Interface {ACPI)
« Hardware support:

— Power Input

— Instantly Available PC technology

- LAN wake capabilities

— Wake from USB

— WAKE# signal wake-up support

— Wake from 55

— Wake from CIR

— +5 V Standby Power Indicator LED

) 1131  ACPI

ACPI gives the operating system direct control over the power management and Plug and Play

functions of a computer. The use of ACP with this board requires an operating system that

provides full ACPI support. ACP! features include:

s Plug and Play {inctuding bus and device enumeration)

s Power management control of individual devices, add-in boards {some add-in boards may
require an ACPl-aware driver), video displays, and disk drives

» Methods for achieving less than 15-watt system operation in the power-on/standby
sleeping state

« A Soft-off feature that enables the operating system to power-off the computer

¢ Support for multiple wake-up events (see Table 9 on page 32)

= Support for a front panel power and sleep mode switch

Table 7 lists the system states based on how long the power switch s pressed, depending on
how ACPI is configured with an ACPl-aware operating system.

Table 7. Effects of Pressing the Power Switch

O If the system is in this state... ...and the power switch is pressad for ..the system enters this state
Off Less than four seconds Power-on
(ACPI G2/G5 — Soft off) {ACPI GO — working state)
On Less than four seconds Soft-off/Standby
(ACP] GO - working state} {ACPI G1 — sleeping state) N
On More than six seconds Fail safe power-off
{ACPI GO — working state} {ACPI G2/G5 - Soft off)
Sleep Less than four seconds Wake-up ,
{ACPIG1 - sleepinﬂg_ state) {ACP1 GO -~ working state)
Sleep More than six seconds Power-off
(ACPI G1 - sleeping state) {ACPI G2/G5 - Soft off)

Note: Depending on power management settings in the operating system.
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System States and Power States

Product Deseription

Under ACPI, the operating system directs all system and device power state transitions. The

operating system puts devices in and out of low-power states based on user preferences and
knowledge of how devices are being used by applications. Devices that are not being used can

be turned off. The operating system uses information from applications and user settings to
put the system as a whole into a low-power state.

Tabte 8 lists the power states supported by the board along with the associated system power
targets. See the ACP) specification for a complete description of the various system and power

states.

Table 8. Power States and Targeted System Power

Processor Targated System

Global States Slewping States States Device States Power it
GO —working 50 —working CO - working DO - working state. Full power
state
G1 ~sleaping §3 ~ Suspend to RAM. | No power D3 -no power Power < 5 W el
state Context saved to . except for wake-up

RAM. logic.
G1 -sleeping 54 - Suspend to disk. | No power D3 - no power Power < 5w Mewdl
state Context saved to disk. cxcept for wake-up

logic.

G2/85 S5 - Soft off. Context | No power D3~ no power Pawer < 5 W el

not saved, Cold boot except for wake-up

is required. logic.
G3 - mechanical No power to the No power D3 - no power for No power to the
off system. wake-up logic, systern. Service can be
AC poweris extept when performed safely.
disconnected provided by battery
from the or external source.
computer.

Notes:

1. Total system power is dependent on the system configuration, induding add-in boards and peripherals powered
by the system chassis’ power supply.

2. Dependent an the standby power consumption of wake-up devices used in the system.




1.13.1.2 Wake-up Devices and Events
Table 9 lists the devices or specific events that can wake the computer from specific states.

Table 9. Wake-up Devices and Events

Devices/events that wake up the «from this sleep state Commaents

system...

Power switch $3, 54,55

RTC alarm 53, 54,55 %" Monitar to remain in sieep state

LAN 53, 54,55 %" “SS WOL after G3" must be supported;
monitor to remain in sleep state

uss 53,54,55 ot 1.4) Wake 54, S5 controlled by BIOS option

PCle via WAKE# 53,54, 5571 Via WAKE; manitor to remain in sieep
state

Consumer IR 53,54, 55 Renad)

Bluetcoth N/A Wake from Bluetooth is not supported

Notes:

1. Monitor wilt remain in “sleep” state
2. “S5Wol after G3" supportied w/Deep Sleep disabled
3,  Wake from $4 and S5 only supported w/Deep Sleep disabled
4. Wake from devicefevent not supported immediately upon return from AC loss
o
: J NOTE
The use of these wake-up events from an ACPI stote requires an operating system that
provides full ACPI support. In addition, software, drivers, and peripherals must fully support
ACP! wake events.

1.13.2 Hardware Support
The board provides several power management hardware features, including:

s Wake from Power Button signal
= Instantly Available PC technology

o LAN wake capabilities
» Wake from USB
s  WAKEit signal wake-up support
«  Wake from S5
+ Wake from CIR
e +5V Standby Power Indicator LED
,_l::
=2 NOTE
The use of Wake from USE from an ACP! state requires an operating system that provides full
ACPI support.

%
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Product Description

1.13.2.1 Power Input

When resuming from an AC power failure, the computer may return to the power state it was
in before power was interrupted {on or off). The computer's response can be set using the Last
Power State feature in the BIOS Setup program's Boot menu.

1.13.2.2 Instantly Available PC Technology

Instantly Availabte PC technology enabtes the board to enter the ACPI 53 (Suspend-to-RAM}
sleep-state. While in the 53 sleep-state, the computer will appear to be off (the power supply
is off, and the front panel LED is amber if dual colored, or off if single colored)) When signaled
by a wake-up device or event, the system quickly returns to its last known wake state. Table 9
on page 32 lists the devices and events that can wake the computer from the 53 state.

The use of Instantly Available PC technology requires operating system support and drivers
for any installed PC) Express add-in card.

1.13.23 LAN Wake Capabilities

LLAN wake capabilities enable remote wake-up of the computer through a network. The LAN
subsystem monitors network traffic at the Media Independent Interface. Upon detecting a
Magic Packet* frame, the LAN subsystem asserts a wake-up signal that powers up the
computer.

1.13.24 Wake from USB
USB bus activity wakes the computer from an ACP! 53, 54, and S5 states.

:ﬁ NOTE

Wake from USB requires the use of a USB peripheral that supports Wake from USB.

1.13.2.5 WAKE# Signal Wake-up Support

When the WAKE# signal on the PCl Express bus is asserted, the computer wakes from an ACPI
O $3, 54, or S5 state.

1.13.2.6 Wake from S5

when the RTC Date and Time s set in the BIOS, the computer will automatically wake from an
ACPI S5 state.

1.13.2.7 Wake from Consumer IR
CIR activity wakes the computer from an ACPI 53, 54, or S5 state.

1.13.2.8 +5 V Standby Power Indicator LED

The standby power indicator LED shows that power is still present even when the computer
) : appears to be off. Figure 9 shows the location of the standby power LED.
.y )

1
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‘\ CAUTION

If AC power has been switched off and the standby power indicator is still lit, disconnect the
power cord before installing or removing any devices connected to the board. Foilure to do 5o
could damage the boord and any attached devices.
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Figure 9. Location of the Standby Power LED

1.13.3 HDMI Consumer Electronics Control (CEC)

The board contains two mutually-exclusive methods for controlling HDMI CEC devices:
« External CEC adaptor connected via CEC connector (item L in Figure 13; pinout in Table 18)

¢ Onboard CEC contrat from the embedded controller via HDMI cable and BIOS setup.
Expected behavior is provided in Table 10 below.

gLl

o
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Product Description
Table 10. HDMI CEC expected behavior
Activity . Current Status | Action Expected Behavior
pC ™n:
Wake On TV Oft Off | TVon PCon .
Standby by TV on On TV standby PC sleep or power off*
Auto Tum Off TV {50 -> 55) on on PC Shutdown | TV standby®
Auto Tum On TV (55 .> 50} off Off PCON TVon?
Auto Tum Off TV (SO -> 53) On On PCSlecp TV standby’
Auto Tum On TV [S3 -> 50) off off |pcon TVon?

Notes:

1. HDMI CEC Controf enabled in BIOS Setup and in TV setup, if necessary. Please consult your TV's documentation.

2. Fast Boot and Deep 54/55 disabled in BIOS Setup.

3, Results seen with Panasonic LED TV VIERA TH-40A400W. Other TVs may have different results due to variable
O implementations of CEC features.

4. PCpower off behavior dependent upon power button setting in operating system.

5. If using external CEC adaptor, onboard CEC control must be disabled in BIOS Setup.




1.14 Intel Platform Security Technologies

Intel platform security technologies provides tools and resources to help the user protect their
information by creating a safer computing environment,

i‘.:j NOTE

Software with security capability is required to take advantage of Intel platform security
technologies.

1.14.1 Intel® Virtualization Technology
Intel Virtualization Technology {Intel® VT) is a hardware-assisted technology that, when
combined with software-based virtualization solutions, provides maximum system utilization
by consolidating multiple environments into a single server or client.

:'gj NOTE

A processor with intel VT does not guarantee that virtuolization will work on your system. Intel
VT requires a computer system with a chipset, BIOS, enabling software and/or operating
system, device drivers, and applications designed for this feature.

For information abaut Referto

Intel Virtualization Technology http:/fwwewantel comftechnologylvirtualizatign/technology. him

1.14.2 intel® Platform Trust Technology

Intel® Platform Trust Technology (Intel® PTT) Is a platform functionality for credential storage
and key management. Intel® PTT supports Microsoft* BitLocker* Drive Encryption for hard
drive encryption and supports all Microsoft requirements for firmware Trusted Platform

Modute (fTPM)} 2.0.
—3
s
O j NOTE
- Support for fTPM version 2.0 requires a UEFI-enabled operating system, such as Microsoft*
windows* 10.
N CAUTION

BIOS recovery using the BIOS security jumper clears intel® Platform Trust Technology (intel®
PTT) keys. These keys will not be restored after the BIOS recovery.

For information about Refer to

Intel Platform Trust Technology ti+¥ intel.co ntont/dam/fwww/publi n u
{white-papers/enterprise-secyrity-ptatform-tryst-technotogy-
white-paperpdt
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2 Technical Reference

2.1 Memory Resources

2.1.1 Addressable Memory

The board utitizes up to 8 GB of addressable system memory. Typically the address space thatis
atlocated for PCI Conventional bus add-in cards, PCI Express configuration space, BIOS {SPI Flash
device), and chipset overhead resides above the top of DRAM (total system memory). Ona
system that has 8 GB of system memory instatled, it Is not possible to use all of the installed
memory due to system address space being allocated for other system critical functions. These
functions include the following:

O « BIOS/SPI Ftash device (64 Mbit)

Local APIC (19 MB)

Direct Media Interface (40 MB)

PCi Express configuration space {256 MB)

SoC base address registers PCI Express ports {up to 256 MB)

Memory-mapped I/O {1/O fabric) that is dynamically allocated for PCI Express add-in cards
(256 MB)

The board provides the capability to reclaim the physical memory overlapped by the memory
mapped 1/O logical address space. The board remaps physical memory from the top of usable
DRAM boundary to the 4 GB boundary to an equivalent sized logical address range located just
above the 4 GB boundary. All installed system memory can be used when there is no overlap of
system addresses.

2.2 Connectors and Headers

/A cauTion

O Only the following cannectors and headers have overcurrent protection: back panel and front
. panel USB.

This section describes the hoard's connectors and headers. The connectors and headers can be
divided into these groups: -

+ Front panel IfO connector
¢ Back panel /O connectors

Page 38
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2.2.1 Front Panel Connectors
Figure 10 shows the location of the front panel connectors, controls and indicators for the board.

24268

Hem Description

A’ Power switch and LED
B Front panel sterec
microphone/headphone jack
C US8 3.0 port (blue)
O D USB 3.0 charging-capable port
(amber}
E CIR

Figure 10. Front Panel Connectors, Controls and Indicators

2.2.2 Back Panel Connectors
Figure 11 shows the location of the back panel connectors for the board.

24265

Item Description

LAN

HDMI connector

Back panel TOSLINK stereo jack
USB 3.0 ports

12 - 18V DCinput jack

monNnmw»

Figure 11. Back Panel Connectors

73



Technical Reference

2.2.3 Headers and Connectors (Top)

Figure 12 shows the location of the headers and connectors on the top-side of the board.

24364

Figure 12, Headers and Connectors (Top)

O Table 11 lists the headers and connectors identified in Figure 12,

Table 11. Headers and Connectors Shown in Figure 12

itern from Figure 12 Description
A Front panel header
B Processor fan header
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2.2.4 Connectors and Headers (Bottom)
Figure 13 shows the locations of the connectors and headers on the bottom-side of the board.
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Figure 13. Connectors and Headers (Bottom)
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Table 12 lists the connectors and headers identified in Figure 13.

Table 12. Connectors and Headers Shown in Flgure 13

ftem from

Figure 13 Description

A Front panel HOD LED ring connector (HDD_LED)

B Digital microphone array connector [DMICS)

c VGA header

) Auxiliary power connector {AUX_PWR] (1.25 mm pitch)
E M.2 2230 Module connector

I3 BIOS security jumper

G SDXC slot

H,1 Front panc! single-port USB 2.0 header (1.25 mm pitch)
J SATA 6.0 Gb/s connector

K SATA power connector {1.25 mm pitch)

I Consumer Electronics Control {CEC) connector {1.25 rom pitch)

—

Technical Reference
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2.2.4.1 Signal Tables for the Connectors and Headers

Table 13. VGA Header '

Pin Signal Name Pin Signal Name
1 CLK 2 DATA

3 vcc 4 VSYNC

5 HSYNC 6 GND

7 RED 8 GND

9 GREEN 10 GND

1 BLUE _ 12 KEY

Table 14. SATA Power Header (1.25 mm Pitch)

O Pin Signal Name
5V '
5V

33V

GND

GND

] | Wl N -

.

=} NoTE

Connector is Molex* port number 53398-0571, 1.25 mm pitch PicoBlade* header, surface mount,
vertical, leod-free, 5 circuits. ‘

Table 15. Single-Port Internal USB 2.0 Headers {1.25 mm Pitch}

Pin Signal Name
1 +5VvVDC
2 Data (negative)
O 3 Data (positive)
- 4 Ground
ek |
‘ ) NOTE
« Connector is Molex part number 53398-0571, 1.25 mm pitch PicoBlade header, surface

mount, verticol, lead-free, 4 circuits.

s The +5 V DC power on the USB header is fused,

s Use only an internal USB connector that conforms to the USB 2.0 specification for High-speed
USB devices.

Page 43
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Table 16. Digital Microphone (DMICS) Array Connector {1.25 mm Pitch)

Pin Signal Name

1 Ground

2 +3.3 V DC (+3V3_DMIC)
3 Clock (DMIC_CLK)

4 Data (DMIC_DAT)

ﬂ NOTE

Connector is Molex part number 53398-0571, 1.25 mm pitch PicoBlode header, surface mount,
vertical, lead-free, 4 circuits.

Table 17. Front Panel HDD LED Ring Connector {1.25 mm Pitch)

Pin Signal Name
1 +3.3VSB
2 Red HDD LED
3 Green HDD LED
4 Blue HDD LED
—b
. N
_J NOTE

Connactor is Molex part number 53398-0571, 1.25 mm pitch PicoBlade header, surface mount,
vertical, lead-free, 4 circuits.

Table 18. Consumer Electronics Control (CEC} Connector (1.25 mm Pitch)

Pin Signal Name
1 +5VSg

2 Ground

3 CEC_PWR

4 HDMI_CEC

"} NoTE

Connector is Molex part number 53398-0571, 1.25 mm pitch PicoBlade header, surface mount,
verticol, lead-free, 4 circuits.

Table 19. M.2 2230 Madule {Mechanical Key E) Connector

Pin Signal Name Pin Signal Name
74 aav ' 75 GND

72 33v 73 RESERVED

70 RESERVED 71 RESERVED

68 RESERVED 69 GND

Page 44
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66 RESERVED 67 RESERVED
64 RESERVED 65 RESERVED
62 ALERT# (140/3.3) 63 GND
60 12C CLK (ON0/3.3} 61 RESERVED
58 12C DATA {/0X0/3.3) 59 RESERVED
56 W_DISABLE1# {ON0/3.3V) 57 GND
54 W_DISABLE2# (OX0/3.3V} 5% PEWAKEO# {I/ON0/3.3V)
52 PERSTOK {D}0/2.3V) 53 CLKREQO# {I/ONO/3.3V)
50 SUSCLK(32kHZ) (0X0/3.3V) 5% GND
48 RESERVED 49 REFCLKNO
46 RESERVED 47 REFCLKPO
44 RESERVED 45 GND
42 C-tink CLK {lfQ) 43 PERNO
(\ 40 C-Link DATA (//O) 41 PERpO
- 38 C-Link RESET (1}{0/3.3V} 39 GND
36 RESERVED 37 PETND
34 RESERVED 35 PETpO
3z RESERVED 33 GND
30 Connector Key a1 Connector Key
28 Connector Key 29 Connector Key
26 Connector Key 27 Connector Key
24 Connector Key 25 Connector Key
2 RESERVED 23 RESERVED
20 RESERVED 21 RESERVED
18 GND 19 RESERVED
16 RESERVED 17 RESERVED
14 RESERVED 15 RESERVED
12 RESERVED 13 RESERVED
10 RESERVED 1 RESERVED
8 RESERVED 2] RESERVED
O 6 RESERVED 7 GND
’ 4 EEN 5 us8_D-
2 3.3v 3 USB_D+
1 GND
38 semiiy syotam LD,
44 Page 45
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Technical Reference

2.2.4.2 Add-in Card Connector

The board supports a M.2 2230 (key type E) module.

» Supports M.2 wireless communication modute
» intel® Dual Band Wireless-AC 3168 module pre-installed

2.2.4.3 SDXC Card Reader

The board has a standard Secure Digital {SD) card reader that supports the Secure Digital
eXtended Capacity (SDXC) format, 3.01 specification.

Table 20. SDXC Card Reader Connector.

Pin Signal Name Descriptive Name

1 o Card Detection
O 2 DATA2 Serial Data 2

3 DATA3 Serial Data 3

4 cMD . Command

5 Vss1 : . Ground

6 vDD Power{3.3V)

7 CLK : Serial Clock

8 vss2 . Ground

9 DATAQ : Serial Data D

10 DATA1 Serial Data 1

19 wpP Write Protect

ﬂ NOTE

The SD card reader is not supported in Microsoft* Windows* 7
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2.2.4.4 Power Supply Connector

The board has the following power supply connector:

s Extemnal Power Supply — the board is powered through a 12-19 V DC connector on the back
panel. The back panel DC connector is compatible with a 5.5 mm/OD {outer diameter) and
2.5 mm/iD {inner diameter) plug, where the inner contact is +19 (10%) V DC and the shell is
GND. The maximum current rating is 3 A.

ﬂ NOTE

External power voltage, 12-19 V DC, is dependent on the type of power adapter used.

Table 21. Auxiliary Power Connector

Pin Signal Name Descriptive Name

1 +5vs8 5V

2 PCH_GPIO24 Power draw sensor
O 3 GND Ground

4 +ViN 12V - 19V DCinput

! J NOTE
The Auxiliary Power Connector is a limited voltage source {output} for 5V Standby and the voltage

supplied to the board {typically 19V DC] for use by expansion peripherals. The Auxiliory Power
Connector is limited to 1.5A mox (fused).

NOTE

Connector is JTE (JOINT TFCH): AT1250WV-5-04P A-Series (Wire to Board) Vertical SMT Connector,
1.25mm pitch, 1A rating. Mates with JTE A1250 Series Housing.

For information about Referto
Power supply considerations. - Section 2.5.1, page 53

O
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2.24.5 Front Panel Header {2.0 mm Pitch)

This section describes the functions of the front panel header. Table 22 lists the signal names of
the front panel header. Figure 14 is a connection diagram for the front panel header.

Table 22. Front Panel Header {2.0 mm Pitch)

Pin ] Signat Name Description Pin | Signal Name Description
1 HDD_POWER_LED | Pull-up resistor (7500) | 2 POWER_LED_MAIN [Out] Front panel LED
to +5V {main coloer)
3 HDD_LED# {Out] Hard disk activity | 4 POWER_LED ALT [Cut] Front panel LED (ait
LED color)
GROUND Ground 6 POWER_SWITCHH [In] Power switch
RESET_SWITCHN [tn] Reset switch 8 GROUND Ground
9 +5V_DC Power {2A) 10 Key No pin
. single- | Dual

colored : ° colored
. Power LED : ' Power LED

Hard Drive ™ s ¥ |
Activity LED

Reset
Switch

No
Connection

+5VDC:__

4y

Figure 14, Connection Diagram for Front Panel Header (Z.b mm Pitch)

2.2.4.51 Hard Drive Activity LED Header

Pins 1 and 3 can be connected to an LED to provide a visual indicator that data is being read from
or written to a hard drive. Proper LED function requires a SATA hard drive or optical drive
connected to an onboard SATA connector.

2.2.45.2 Reset Switch Header

Pins 5 and 7 can be connected to a momentary single pole, single throw (SPST) type switch that is
normally open. When the switch: is ciosed, the board resets and runs the POST,

Page 48
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22453 Power/Sleep LED Header

Pins 2 and 4 can be connected to a one- or two-color LED. Table 23 and Table 24 show the
possible LED states.

Table 23. States for a One-Color Power LED

LED State Description

Off Power off
Blinking Standby

Steady Normal operation

Table 24. States for a Dual-Color Power LED

LED State Description

Off Paower off
Secondary color blinking Standby

(amber)

Primary color steady {blue) Normal operation

o

! nore

The LED behavior shown in Table 23 is default — other patterns may be set via BIQS setup.

22454 Power Switch Header

Pins 6 and 8 can be connected to a front panel momentary-contact power switch. The switch
must pull the SW_ON# pin to ground for at teast 50 ms to signal the power supply to switch on or
off. {The time requirement is due to internal debounce circuitry on the board.) Atleast two
seconds must pass hefore the power supply will recognize another on/off signal.

22455 5V DC Power Header

Pin 6 can supply 2A of 5V DC {VCC}) power. Any usage of power from this header should be
considered when calculating the system’s total power budget.

For information ahout Refer to

Power supply considerations Section 2.5.1, page 53

BV L)
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2.24.6 Consumer Infrared (CIR) Sensor

The Consumer Infrared (CIR) sensor on the front panel provides features that are designed to
comply with Microsoft Consumer Infrared usage models.

The CIR feature is made up of the receiving sensor. The receiving sensor consists of a filtered
translated infrared input compliant with Microsoft CIR specifications.

Customers are required to provide their own media center compatible remote or smart phone
application for use with the Intel NUC. Figure 15 shows the location of the CIR sensor.

O b

24269
Hem Description
A CIR Sensor

Figure 15. Location of the CIR Sensor
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2.3 BIOS Security Jumper

*\ CAUTION .

Do not move a jumper with the power on. Always turn off the power and unplug the power cord
from the computer before changing o jurnper setting. Otherwise, the board could be domaged.

Figure 16 shows the location of the BIOS security jurnper. The 3-pin jumper determines the BIOS
Security program's mode, Table 25 describes the BIOS security jumper settings for the three
modes: normal, lockdown, and configuration.

Ll
Y i ‘ : l
) ; !

:

H

FERAOCERKONTANIOLUDNCALD CORANOOREOOBARIDEE”

Bonce

24259

Figure 16. Location of the BIOS Security Jumper

530

— = e qutem Co"‘_-i.d-. %




006

Technical Reference

Table 25 lists the settings for the jumper.

Table 25. BIOS Security Jumper Settings

Function/Mode

Jumper Setting

Configuration

Normal

1-2

The BIOS uses current configuration information and passwords for
booting.

Lockdown

2-3

The BIOS uses current configuration information and passwords for
booting, except

« All POST Hotkeys are suppressed (prompts are not displayed and keys
are not accepted. For example, F2 for Setup, F10 for the Boot Menu).

« Power Button Menu is not available {see Section 3.7.4 Power Button
Menu).

BIOS updates are not available except for automatic Recovery due to
flash corruption.

( A Configuration

None

BIOS Recovery Update process if a matching *.bio file is found. Recovery
Update can be cancelled by pressing the Esc key.

If the Recovery Update was cancelled or a matching “bfo file was not

found, a Config Menu will be displayed, The Config Menu consists of the

following {followed by the Power Button Menu sclections):

[1] Suppress this menu until the BIOS Security Jumper is replaced.
[2] Clear BIOS User and Supervisor Passwords.

See Section 3.7.4 Power Button Mernu.

A
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2.4  Mechanical §Considerations

2.4.1 Form Factor

The board is designed to fit into a custom chassis. Figure 17 iltustrates the mechanical form
factor for the board. Dimensions are given in millimeters. The outer dimensions are
101.60 millimeters by 101.60 millimeters [4.0 inches by 4.0 inchas].
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Figure 17. Board Dimensions
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Figure 18 shows the height dimensicns of the board.

[ - T

i Tallest Component/Connector

27.75mm [ T . }¢—— Board Edge
l 14.8 mm 54-'—° Thermal Solution
| }

24270

Figure 18. Board Height Dimensions

Table 26 lists select weights of boards and kits.
Table 26. Select Weights

tem Weight (in kg)
Board with Thermal Solution 0.2
Tali Kit (includes Board Assembly) 0.6
‘Talt Mini PC (includes Board Assembly, memary, and drive) o6

-

2.5 Electrical Considerations

2.5.1 Power Supply Considerations

Systemn power requirements wilt depend on actual system configurations chosen by the
integrator, as well as end user expansion preferences. It is the system integrator's responsibility

to ensure an appropriate power budget for the system configuration is properly assessed based
C > on the system-level components chosen.

2.5.2 Fan Header Current Capability
Table 27 lists the current capability of the fan header.

Table 27. Fan Header Current Capability

Fan Header Maximum Available Current
Processor fan 25A
} i ﬂ 7=
Kol o Ty L
B e J%—J“L;__]
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2.6 Thermal Considerations

‘N CAUTION

A chassis with o moximum internal ambient temperature of 58 °C at the processor fan inlet is
recommended. If the internal ambient temperature exceeds 58 °C, further thermal testing is
required to ensure components do not exceed their maximum case temperature.

/?\ CAUTION

Failure to ensure appropriate airflow may result in reduced performance of both the processor
andyfor voltage requiator or, in some instances, damage to the board.

All responsibility for determining the adequacy of any thermal or system design remoins solely
with the system integrator. intel makes no warranties or representations that merely following the
instructions presented in this document will result in o system with adequate thermal

O performance.
“ A cauTioN

Ensure that the ombient temperoture does not exceed the board's maximum operating
temperature. Failure to do so could cause components to exceed their maximum case
temperature and maltfunction. For information about the maximum operating temperoture, see
the environmental specifications in Section 2.8.

/i\ CAUTION

The processor voitage regulator area (shown in Figure 18) can reach a temperature of up to
97.5 °C in an apen chassis. Ensure that proper airflow is maintained in the processor voltage
regulotar circuit. Foilure to do so may result in shorter than expected product lifetime.

Figure 19 shows the locations of the localized high temperature zones.

/— -~ 80 secilrif svstem Cn | 1d
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22271
tem Dascription
A Pracessor voltage regulator area
B Thermal solution

Figure 19. Localized High Temperature Zones
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Tabte 28 provides maximurm case temperatures for the components that are sensitive to thermat
changes. The operating temperature, current load, or operating frequency could affect case
temperatures. Maximum case temperatures are important when considering proper airflow to
cool the board.

Table 28. Thermal Considerations for Components

Component . Maximum Case Temperature
Processor . For processor case temperature, see processor datasheets and processor
specification updates

To ensure functionality and reliability, the component is specified for proper operation when
Case Temperature is maintained at or below the maximum temperature listed in Table 29, This is
a requirement for sustained power dissipation equal to Thermal Design Power (TDP is specified
as the maximum sustainable power to be dissipated by the components). When the component is
dissipating less than TDP, the case temperature should be below the Maximum Case
Temperature. The surface temperature at the geometric center of the component corresponds to
Case Temperature.

It is important to note that the temperature measurement in the system BIOS is a value reported -
by embedded thermal sensors in the components and does not directly correspond to the
Maximum Case Temperature. The upper operating limit when monitoring this thermal sensor is
Teontrol. '

Table 29. Tcontrol Values for Components

Component Teontrol
Processor ; For processor case temperature, see processor datasheets and processor
specification updates
For information about Refer to
Processor datasheets and specification updates Section 1.2, page 18

M sarrihe cuctom 2 /'\/—')
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2.7  Reliability
The Mean Time Between Failures (MTBF) prediction is calculated using component and
subassembly random failure rates. The calculation is based on the Telcordia SR-332-2 Issue 2,

Method {, Case 3, 55°C ambient. The MTBF prediction is used to estimate repair rates and spare
parts requirements. The MTBF for the board is 61,444 hours,

2.8 Environmental

Table 30 lists the environmental specifications for the board.

Table 30. Environmental Specifications

Parameter Specification
o Temperature
i Non-Operating ~40°C ta 460 °C
Operating 0°Cto+50°C .
The operating temperature of the board may be determined by measuring the air
temperature from the junction of the heatsink fins and fan, next to the attachment screw,
in & closed chassis, while the systemn is in operation.
Shock
Unpackaged 50 g trapezoidal waveform
Velocity change of 170 inches/s?
Packaged Half sine 2 millisecond
Product Weight {(pounds) Free Fall (inches) Velocity Change (inches/s?)
<20 6 167
21-40 30 152
41-80 24 136
81-100 18 118
Vibration ‘
Unpackaged 5 Hz to 20 HZ Q.01 g* Hz sloping up to 0.02 g* Hz
20 Hz to 500 Hz: 0.02 g* Hz {flat)
O Packaged S Hz to 40 Hz: 0.015 g° Hz (Mat}
40 Hz to 500 Hz: 0.015 g* Hz sloping down to 0.00015 g Hz

Note: Before attempting to operate this board, the overall temperature of the board must be ahove the minimum
operating ternperature specified. it is recommended that the board temperature be at feast recom temperature
before attempting to power on the board, The operating and non-operating environment must avoid condensing
humidity.
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3 Overview:of BIOS Features

3.1 lntroduction;

The board uses an Intel Visual BIOS that is stored in the Serial Peripheral Interface Flash Memory
{SPI Flash} and can be tpdated using a disk-based program. The SPi Flash contains the Visual
BIOS Setup program, POST, the PCl auto-configuration utility, LAN EEPROM information, and
Plug and Play support. The initial production BIOSs are identified as AYAPLCEL.86A.

The Visual BIOS Setup prograr can be used to view and change the BIOS settings for the
computer, and to update the system BIOS. The BIOS Setup program is accessed by pressing the
<F2> key after the Power-On Self-Test (POST) memory test begins and before the operating
system boot begins. |

—&- :
j o '
‘w2 NOTE .
The maintenance menu is displayed only when the board is in configuration mode. Section 2.3 on -
page 50 shows how to put :the board in configuration mode.

3.2  BIOS Flash Memory Organization

The Serial Peripheral Interface Flash Memory {SP! Flash) includes a 64 Mb (8192 KB} flash
memory device. :

3.3  System Management BIOS (SMBIOS)

SMBIOS is a Desktop Manaéement Interface (DMI} compliant method for managing computers in
a managed network.

The main component of SMBIOS is the Management Information Format (MIF) database, which
contains information about the computing system and its components. Using SMBIOS, a system
O administrator can obtain the system types, capabilities, operational status, and installation dates
for system components, The MIF database defines the data and provides the method for
accessing this information. The BIOS enables applications such as third-party management
software to use SMBIOS. The BIOS stores and reports the following SMBIOS information:

BIOS data, such as the BIOS revision level

Fixed-system data, such as peripherals, serial numbers, and asset tags

Resource data, such as memory size, cache size, and processor speed

Dynamic data, such as event detection and error logging

Non-Plug and Play operating systems require an additional interface for obtaining the SMBIOS

information. The BIOS supports an SMBIOS tabie interface for such operating systems. Using
this support, an SMBIOS service-level application running on a non-Plug and Play operating

Page 60 /—\5 DSE |

//’\ : e /S O seeyplty system Co,Ltd. ~7 f

Y a g Ay sk
6 sesurly Byt




34

3.5

0076

system can obtain the SMBIOS information. Additional board information can be found in the
BIOS under the Additional Information header under the Main BIOS page.

Legacy USB Support

Legacy USB support enables USB devices to be used even when the operating system's USB
drivers are not yet available. Legacy USB support is used to access the BIOS Setup program, and
to install an operating system that supports USB. However, this requires the addition of USB 3.0
drivers to the operating system image prior to beginning instatlation. By default, Legacy USB
support is set to Enabled.

Legacy USB support operates as follows:

1. When you apply power to the computer, legacy support is disabled.

2. POST begins.

3. Legacy USB support is enabled by the BIOS allowing you to use a USB keyboard to enter and
configure the BIOS Setup program and the maintenance menu.

4. POST completes.

5. The operating system loads. While the operating system is loading, USB keyboards and mice
are recognized and may be used to configure the operating system. (Keyboards and mice are -
not recognized during this period if Legacy USB support was set to Disabled in the BiOS
Setup program.)

6. After the operating system loads the USB drivers, all legacy and non-legacy USB devices are
recognized by the operating system, and Legacy USB support from the BIOS is no longer
used. This requires the operating system to have USB 3.0 driver support in order to recognize
devices attached to any of the NUCB6AYB's external USB ports.

To install an operating system that supports USB, verify that Legacy USB support in the BIOS
Setup program is set to Enabled and follow the operating system's installation instructions.

BIOS Updates

The BIOS can be updated using either of the following utilities, which are avaitable on the Intel

World Wide Web site:

« Intel’ Express BIOS Update utility, which enables automated updating while in the Windows
environment. Using this utility, the BIOS can be updated from a file on a hard disk, a USB
drive (a flash drive or a USB hard drive), or a CD-ROM, or from the file location on the Web.

» Intel’ Flash Memory Update Utility, which requires booting from DOS. Using this utility, the
BIOS can be updated from a file on a hard disk, a USB drive {a flash drive or a USB hard drive),
ora CD-ROM.

¢ Intel F7 switch during POST allows a user to sefect where the BIOS .bio file is located and
perfarm the update from that location/device. Similar to performing a BIOS Recovery without
removing the BIOS configuration jumper. .

¢ Intet Visual BIOS allows the user to select the BIOS .bio file from the internet, USB device,
hard disk drive, or other media.

All utilities verify that the updatéd BIOS matches the target system to prevent accidentally
installing an incompatible B10S.

Page 61
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ﬁ NOTE

Review the instructions distributed with the upgrode utility before attempting a BIOS update.

For information about Refer o

BIOS update utilities bt/ fwwwintel com/support/motherboardsideskiop/sb/C5-034499 htm

3.5.1 Language Support

The BIOS Setup program and help messages are supported in US English. Check the Intel web
site for support. -

3.6 BIOS Recovery

Itis unlikely that anything will interrupt a BIOS update; however, if an interruption occurs, the
BIOS could be damaged, Table 31 lists the drives and media types that can and cannot be used
for BIOS recovery. The BIOS recovery media does not need to be made bootable.

Tahble 31. Acceptable Drives/Media Types for BIOS Recovery

Media Type MNew) Can be used for BIOS recovery?

Hard disk drive (connected to SATA or USB} Yes

CD/DVD drive [connected to USB) Yes

USB flash drive Yes

USB diskette drive (with a 1.4 MB diskette) No (BIOS update file is bigger than 1.4 MB size limit)
]
,J NOTE

Supported file systems for BIOS recovery:

NTFS (sparse, compressed, or encrypted files are not supported)
FAT32

FAT16

FAT12

s IS0 9660

Forinformation about Refer to

BIOS recovery : Lintet. ort/motherbeards, -034524

3.7 Boot Options

In the BIOS Setup program, the user can choose to boot from a hard drive, optical drive,
removable drive, or the network. The default setting is for the optical drive to be the first boot
device, the hard drive second, removable drive third, and the network fourth.
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'~ note

Optical drives are not supported by the onboard SATA connectors. Opticol drives are supported
only vio the LISB interfaces.

3.7.1 Network Boot
The network can be selected as a boot device. This selection altows booting from the onboard
LAN or a network add-in card with a remote boot ROM installed.
Pressing the <F12> key during POST automatically forces booting from the LAN. To use this key
during POST, the User Access Level in the BIOS Setup program's Security menu must be
set to Full.

3.7.2 Booting Without Attached Devices
For use in embedded applications, the BIOS has been designed so that after passing the POST,
the operating system loader is invoked even if the following devices are not present:

Video adapter )

Keyboard

Mouse

3.7.3 Changing the Default Boot Device During POST

Pressing the <F10> key during POST causes a boot device menu to be displayed. This menu
displays the list of available boot devices. Table 32 lists the boot device menu options,

Table 32. Boot Device Menu Options

Boot Devite Menu Function Keys Description

<t>or<l> Selects a default boot device

<Enter> Exits the menu, and boots from the selected device

<Esc> Exits the menu and boots according to the boot priority defined
through BIOS setup
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3.7.4 Power Button Menu

The Power Button Menu |s accessible via the following sequence:

1. Systemis in $54/S5 (not G3)

2. User pushes the power button and holds it down

3. The power LED will change to its secondary color to signal the user to release the power
button (approximately 3 seconds); alternately, the system will emit three short beeps from
the PC speaker or headphones, if installed, then stop. Release immediately.

4, User releases the power button before the 4-second shutdown override,

If this boot path is taken, the BIOS will use default settings, ignoring settings in VPD where
possible. !

The BIOS will display the foliowing prompt and wait for a keystroke:

[ESC] Normal Boot

[F2] Intel Visual BIOS

[F3]  Disable Fast Boot

[F4]  BIOS Recovery

[F7] Update BIOS

[F10] Enter Boot Menu;

[F12] Network Boot

[F3] Disable Fast Boot is only displayed if at least one Fast Boot eptimization is enabled,

if an unrecognized key is hit, then the BIOS will beep and wait for another keystroke. If one of the
listed hotkeys is hit, the BIOS will follow the indicated boot path. Password requirements must
still be honored. ’

If Disable Fast Boot Is selécted, the BIOS will disable all Fast Boot optimizations and reset the
system. ;
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3.8 Hard Disk Drive Password Security Feature

The Hard Disk Drive Password Security feature blocks read and write accesses to the hard disk
drive until the correct password is given. Hard Disk Drive Passwords are set in BIOS SETUP and
are prompted for during BIOS POST. For convenient support of 53 resume, the system BIOS will
automatically unlock drives on resume from S3. Valid password characters are A-Z, a-z, and 0-9,
Passwords may be up to 19 characters in length.

The User hard disk drive password, when installed, wilt be required upon each power-cycle until
the Master Key or User hard disk drive password is submitted.

The Master Key hard disk'drive password, when installed, will not tock the drive. The Master Key
hard disk drive password exists as an unlock override in the event that the User hard disk drive
password is forgotten. Orjly the installation of the User hard disk drive password will cause a hard
disk to be locked upona ?ystem power-cycle.

Table 33 shows the effects of setting the Hard Disk Drive Passwords.

Table 33. Master Key and User Hard Drive Password Functions

Password Set . Password During Boat
Neither None

Master only , None

User only 1 User only

Master and User Set - Master or User

L

[y - -

During every POST, if a User hard disk drive password is set, POST execution will pause with the
following prompt to force the user to enter the Master Key or User hard disk drive password:

Enter Hard Disk Drive F‘assword:

Upon successful entry of t:he Master Key or User hard disk drive password, the system will
continue with normal POST.

If the hard disk drive password is not correctly entered, the system will go back to the above
prompt. The user will have three attempts to correctly enter the hard disk drive password. After
the third unsuccessful hard disk drive password attempt, the system will halt with the message:

Hard Disk Drive Password Entry Error

A manual power cycle will be required to resume system operation.

NOTE

The passwords are stored fon the hard disk drive so if the drive is relocated to another computer
that does not support Hard Disk Drive Password Security feature, the drive will not be accessible.

e T iy
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BIOS Security Features

The BIOS includes security features that restrict access to the BIOS Setup program and who can
boot the computer. A supervisor password and a user password can be set for the BIOS Setup
prograrm and for booting the computer, with the following restrictions:

The supervisor password gives unrestricted access to view and change all the Setup options
in the BIOS Setup program. This Is the supervisor mode.
The user password gives restricted access to view and change Setup options in the BIOS
Setup program. This Js the user mode.
If only the supervisor password is set, pressing the <Enter> key at the password prompt of
the BIOS Setup program allows the user restricted access to Setup.
If both the supervisor and user passwords are set, users can enter either the supervisor
password or the user password to access Setup. Users have access to Setup respective to
which password is entered.
Setting the user password restricts who can boot the computer. The password prompt will be
displayed before the computer is booted. If only the supervisor password is set, the
computer boots without asking for a password. If both passwords are set, the user can enter
either password to boot the computer.

For enhanced security, use different passwords for the supervisor and user passwords.
Valid password characters are A-Z, a-z, and 0-9. Passwords may be up to 20 characters in

length.

o
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To clear a set password, enter a blank password after entering the existing password.

Table 34 shows the effects of setting the supervisor password and user password. This table is
for reference only and is not displayed on the screen.

Table 34, Supervisor and User Password Functions

Password to | Password
Password Set | Supervizor Mode | User Mode Setup Options Enter Setup During Boot
Neither Can change alt Canchangeali | None None None
options {Note) options (Note}
Superviser only | Can change all Can change a Supervisor Password | Supervisor None
options fimited number
O of options
iy User only N/A Canchange all § Enter Password User User
options Clear User Password
Supervisor and | Can change all Canchange a Supervisor Password | Supervisor or Supervisor or
userset options limited number | Enter Password user user
of options
Note: If no password Is set, ahy user can change all Setup options.

T
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4 Error Messages and Blink Codes

4.1

Front-panel Power LED Blink Codes

Whenever a recoverable error occurs during POST, the BIOS causes the board’s front panel
power LED to blink an errar message describing the problem (see Tabte 35).

Table 35. Front-panel Power LED Blink Codes

Type

Pattern

Note

BIOS update in progress

Off when the update begins, then on for 0.5 seconds,
then off for 0.5 seconds. The pattern repeats until the
8105 update is complete,

@,

Video error (Nete

On-off (1.0 second each) two times, then 2.5-second
pause (off}, entire pattern repeats (blink and pause)
until the system is powered off.

when no VGA option ROM is
found.

Memory error On-off (1.0 secand each) three times, then 2 S-second
pause {off), entire pattern repeats (blinks and pause)
until the system is powered off,

Thermal trip wamning Each beep will be accompanied by the following blink

pattern; .25 seconds on, .25 seconds off,
.25 seconds on, .25 seconds off. This will result in a
total of 16 blinks.

Note: Disabled per default BiOS setup option.

4.2

BIOS Error Messages

Table 36 lists the error messages and provides a brief description of each.

Table 36. BIOS Ermor Messages

Error Message Explanation
( ) CMOS Battery Low The battery may be losing power. Replace the battery soon.
CMOS Checksum Bad The CMOS checksum is incorrect. CMOS memory may have been
corrupted. Run Setup to reset values.
Memery Size Decreased Memory size has decreased since the last boot. If no memory was
removed, then memory may be bad.
No Boot Device Available System did not find a device to boat,

> | T
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Regutatory Compliance and Battery Disposal information

Intel NUC Kit Features

5.1

Chassis Frorjt Panel Features

Intel NUC Board NUCECAYB board can be found integrated into Intel* NUC Kit NUC6CAYH and
Intel®* NUC Kit NUC6CAYS. Figure 20 shows the location of the features located on or near the
frant of the chassis. i

DMICS

:C'R S8<. /1) L')/LED

Figure 20. Elntel NUC Kit NUCGCAYH/NUCGECAYS Features - Front

Table 37 lists the components identified in Figure 20.

Table 37. Components Shown in Figure 20
Item from Figure 20

Description
Kensingtan® Anti-Theft Key Lock Hole

SD Card Reader

Digital Microphone Array
Power Switch and Power LED

Speaker/Headset Jack

QSB 3.0Connectors

Consumer infrared Sensor

[Clss
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5.2 Chassis Rea'r Panel Features

Figure 21 shows the location of the features located on the rear of the chassis.
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Figure 21. Intel NUC Kit NUC6CAYH/NUCGCAYS Features — Rear

Table 38 lists the components identified in Figure 21.

Table 38. Components Shown in Figure 21

tem from Figure 21 - Dascription

[ORCRC) - 19V DC Power Inlet

1V oaa

sss Cooling Vents

‘;/ Speaker and Optical Audio Jack

N High Definition Multimedia Interface Connector
% Ethernet Port

VGA Video Graphics Array Connector

ss{',e;.. USB 3.0 Conneclors
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Webcam OKER §u A229
sazLBaafun
iunfesiuunmnmdn aansuubiFasldomin wioumansannlu

i nsiaAnnaieulmiimmissi@ongs uaciifeRudun Wdols
wnune asnralFuudE i idetaangen Funlfinfisuanunm
snnindeaduunussnmniag Whafides WaomazBead 2 fufinse
wasulmfiramanBun 1920x1080 Anves WA Fouwiiundesdanen
Thaung Wenhwlavhifssslnndef 4,3(4)

ATININTR
e Brand OKER
» Model A229
¢ Resolution . 1920 x 1080, 2.0 Mega pixels  4.3(1)
e Frame rate 1920x1080 30F/S, 1280x720 30F/S,
640x480 30F/S
e Focus range Auto Focus  4.3(2)
* Inlerface USB 2.0 4.3(3)
s  Microphone Built-in high - sensitivity noise

W E B CA M Reducing microphone
O System Requirements  Windows XP/7/8/10
" OKER 1 A229

Mac OS 10.6 or above

- Video format: MJPEG/Y LIV

e ]

g:v:‘!li Eprreedl b Dealy,
80 cezuriy syctem Co,Lig
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Webcam OKER §u 386
sERziBnnfuAn

()KER o pruazBusnwlulunaale 1920x1080 pixels  4.4(1)

e Video Call & Record HD1080p
o lisusudamunwd Wimvandagauinseil Full HD

o figrun Auto Focus 4.4(2) |

o Frumfummsugerasn el AR dusmnaRnaei
o HluTasiviulua (USB Microphone)

o djunadmiucegl

o smnmURmTEIRTUae wasindld

4
e Anfssiivuimdn uazirminu Woeniula

e URLUMIBIEAILTA aaTynFesuadhiifinme sazdsuuny 4.4(4)

e i Soltware fwuls Effect #ineY

e sanmERiAle uartn il

o sarmiliudundeseriin cCTv 18Runn

o sunsoimieuiuiingn wieseuRnmemiindesngudals
o eafultirunsuuaymnidsuns

s Info noise rate: 48dB

* Focus range: 30mm-infinitive
»  Plug and Play (Mamldiuiianhifesndlnnted)  4.4(5)

AnNIR
Brand OKER
" WEBCAM -
Lens High quality glass lens
O K E R (386 ) Resolulion 1920 x 1080 pixel
Frame rate 30 fps @ 1080P
B LAC K Focus range Auto focus lens _
Interface usa20  4.4(3) |
Syslem Requirements Window NT/2000/XP/Vista/7/8
viiagendt /Mac OS
Info noise rate 48dB
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RFID Mifare Card Reader #1%15ua14

A11”s Access Control
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Mifare card reader
Model: RD1300USB

USB Desk-lop Card lssus/Writer/Reader.13.56MHz  4.5(1)
RFID USB IC smart card Reader,UUSB readers write 8-10 digit IC card nun"nber

- Support Mifare,550,570,NFC203/213/216. IC card.
( If you naed IC card please feal free to conlact with us.)
- Frequency : 13.56MHz.
« Read firsl 10 digits of the RFID/Mifare card./IC card,
{ We also have CARD read the last 8 digits,If you need please contact with us.)
- Suppor Windows25/88/2000/XP

- Communication speed : 106Kbivs  4,5{2
~ Power: DC 5V{5%)

- Reading dislance; 5-8cm
- Interfece: USB  4.5(4)
- Operating temperature: -10-+70 4.5(5)

4.5(3)

- Slorage temperature: -20-+80

= Size: L x W x H 10.8x7.82208cm

- Waeighl: 70g. wilh USB Cabla: 100g

- Color: Black {The same as the web photo)

Note: Thes USB Interface Card Ssxing Devices reaize the function of tranasting the ¢aa from readis to PC via USB Port, The user has no need to
download anw drver DIOQAM. You Just D) 1t B0 USB Port for normal working. 1t cans instead previous PS/2 Tnterfacs Issuing Device,
Thes Cared seadherwrte Rt autput the 8-10 deet Catd number,Can not wiRke your refi ence ramber

{5

Inportant Notice: Thes product is 125KH2 RETD EMS 100 Cavd teaded fivinter and lssuer,But just oty
write/unioad £ oh yous apphcation softwarn:
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| AsiaaiAl AT PassIDform l

pey [

~—
) wn

FAMI0 20 110100 Vb0 1Al
z

HawkEye ThailD 40 TFKZ700RB 2

-
il

[ UszTomilunmslfau

+ gnnsoudayanminnzymvasureiuvoalsunsy

unsnddy lasudaluld v Tuddumi lumias iudv

* sutarnlssddnlizspunanhinuasauIsnINtADA 1A

+ Mununtzdioenms Tnunnﬁuﬁ;tlmuﬁnﬂhum‘i"mﬁmf
+ Wieduluszuusmdh-oeneinis unzAvemse

+ Wlumsasnedion funn uanversiain fovioessiudy
+ Wi Ty Idsunyuddapldsiainnids

o gnfastszvsuunumninaiaiudn q Tgndu
aduilegiy 4.6(1)

*» gumionsenfouanamine Tusnnss uazinuveiuAv
Fududeyanatastszyivu 22 yom pliraveadives

v niendeyaninmimlaimmazinnlszvivuasummuednld (PassIDform)

v snmaziufindeyainatsevwuld (ThailD)

v’ fiya¥imn ThailD/DLL SDK

m T AP S
R
sadneinid s ke luiriumid
FREE T AR T PR IPRL LS PSR S T T TAX favwice
Lo ed git: pantowy gin dndnrmlug el dadder B oo 0
[ T, ] [EER . i
ey THa7 W7 LA ML REETI MY 196 PSS e s 13 ol - B e traL
3 TR Iy aag-Ky Chol
TANID o WTRRALMOTE
ETITIIE yenrndudt T sn  liuwwfoasdeinel i !
e e N T E_EI]
| i -

- A & [ v A w .
1ias 1 Tiemy nazdoyaiudui Tlsunsuadntiuhuitn 3 yems - Suidagiu. nanlegiv vazey yaunilu 26 110m3

* fharusahui@ (Auto Fill Form) 19031 nazdayagndna

o fArnndandulimylion Wimuuedilldiaga
A3Taslideanfbsunaa s dugmesinuedls

o pniassalulddoimnRuutas TAswmaula q

s mumndonofiAuimioy InadaTuilR

. mgun:hlmn:u1'}'11usmi‘mfamm'lnmmsé’anqu

o frzuudestumudihidlanndamdn g

o gunsoudvaaSud idvinluTusunsy s Noepad

o aumafenhihisndoyapitmdweaias 1A e a1

FIRGFIBINI A :

o gumnifunnmiatunsniendoyn’ld desesiy
Tusunsusi q Aowinudduand niuld

misminsdizeiv

o wnesmuaziuAnfoyavintaniizuld 24 yems sugldwdwonias iariweldgld
o suasizymmmuauinmialdnefussiapulegiy uhlaiasdssnyuiuaneain

+ s A o
* Igpdoyntaniizyumdouglawuusomnd nfosufudsuiionuininumeiguda

» darmasyindutasdiennnlasundoli
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o GuilugravinenSemveniiin

o Sufreasudil ne.uas e Sodoutaity uazde
mmnnsiazdangu niadhudnay
05/11/1977 Wip YA 5 napdSmou w.a, 2520

o aunolildudaltdnindiitoguuuiniazde 14
W shwathueu wis adhuaw wio huru

o szymalduaionuy e ¥, 310, A, Male W05 AAY

i ™~ -'4 ﬂ. A 1
o SlnalasudiaTuidynnfaid mhansutumsioia
* spsfunsewdoyaninniadedunia (Passpor) Taudn

l“ A L] - ) - sy
FoymnivagunazasentoyaviafoifunsdaTulid
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o dontuiinIidwuuda Tuli@1d 4 piun : csv.
TXT, _DATA.TXT uasgonmnn IpG

o aumadudeyaiamandiitmrsiunudogn
csv Suanmnm uazgieundidvinTilsunsu
Excel 1A% LibreOftice Cale LG Tsn [mport
W4 csv unz TXT W Tannsss Excel naz Cale 14
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& 1 L T
¢ guvariudsdunmsudlvidauden’ld

*  Wawdw wyunsfadsdn i Toolip s3u0n0azBsams Tinu
¢ {Tnusmia suwnsommiTeaaTlsuernumeans i 1@ TaoludoatinTesd uiias

* Tounanlinufmunlidsanmhandundieand Tondwdesdulifauiuneufaneiindesdildnaile

AaNIRYANM Thail )/DLL SDK 10z ThailDService Mode

o dwsulusunsupes TynRaun ThalDALL SDK wazd1pdnaTilzuntuonu vB6, VB.Ne unz C# dimiumiThifamnsde

A ~ L] 13
whldsunsusdhdeyalou 4 whon lasudlumyanuaziainmi o
* fyARRLIBERGIEHIMIY Command Line $ Tl snAzu Thaifh T Twie ThailDServiee aunznlFansiand

TustnTunBIeNg 9 VB.NET, VC.NET, C# U4 .NET Framework 1agn 18y AannsoSunidan Tsuasy EXE 8y

1M Command Line #39 Shetl 18 wanzdwiuMlsunsuwofi hidoans 14 oL wiehifunedums o pL

A 1 (3 a ¢ oA - 4
. lﬂull’lﬂ)iB'l'l-llJﬂ'}ﬂll'lﬂ'lﬂ'l'.lﬂ'l’lH'Illl'l'l'!ﬁi'l’l:!'l.ltlu1!'!111!!1

1M ¥ 1ufuTsunsn Passport and Thai ID Auto Form
Filler uae Thaild 13ud1 aunsotfandddud luidoadn
nAINETY

, . :
o WA munodouiarluendald grsa

mefuMINANIAIRel

- A <
AuaNRYEUNTEI NI INATIA TFK2700RB

CCH) 403 Microsoit

| o dadain Wikt lasaeives iden jg?t_g_,r'?ljn/lamuu?]

@oundrifandiding mnﬁnunu“labwnmu CLLD
494 Microsoll (Windows Vista/7/8.x/10)

1iuiTas 1k 3 Aata (A, B naz © Ausedu 5v, 3v uas
1.8V seafutiasjuinifminainiuowing

b

e GO, s

i

* gunanvoudoyninImninmiANIINIATEY 1SO 7816

o iuudonmdadudu 4.8 MHz SandunSosswiinl - 4. 5(4)

o . amun..t‘luuuaiﬂs~i1n11]1.11w1muuum1mm1m

ﬂmn‘nﬂﬂnsm'lﬁ'auuﬁﬂs.ﬂmmn

o w181 150 cm vusARuMBUTRHALY 105 83 120 cm
Thunfoasmauningasin tdentiv

ATy IwBINil

, *
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TFK2700RB M3z8 iy

. mﬂqsﬁr’r’id’uamm‘1u1‘1’anh=i1ﬁ'1,1l:zﬂsm|aqm’h Wy
F1ufr, Sruemns, olues, suwns. Tsaduini, Tsawonna,
Usefu$3a, Useduie, Transw ungaotiuanfam dludu

¢ miwnunmflifuiombssswuir

. Tﬂsun:uwaﬂm:wﬂﬁlnfmﬁﬁﬁmmsr't'utm'hhunsu
Waonitrwsadwiasizrvid

nodnuaizIAMz/Specification TFK2700RB ]

indpagmiing TFK2700RB
Tsunaunsendayanaivuiadss  PassiDform ( Passpont and Thai ID Auto Forn Filler )

Tlsuniusmtmstlszémandszsrom ThailD (Thai National ID Card Viewer & Saving Program)

yarmlusunan (SDK) ThailD/DLL SDK unz ThaifDService
Yanlszninufiannsedmld vanlzsmauymninamiageiv sufisjulagiu
doyandmidaninm 24 vams s mvdsziorsen, AniideTne, So'lne, fennidine, |

ey a4 w ot
wrmge'lny. Aubhmihiesngy, Jesanqy, Sonandangy, wnegasangy, i,
i, a3en, 480, ouL, ALa-1¥29, Gune-wa, Tanin, mn, Juidin, misosnifioon
a3, Tuveniing, Sulasnunow , plddmeniss uaziavielAzUd

]
-

dnyaraiiy . PassIDform : 3 310a77 ApTuiTsgliy, nanlaniv uas ovg
ThailD : 17 330m13 &ud Tufitfusin, nanfufn, Sagilszrad, Avdou, Feuszjuves

L |

. A A A o
Tusunsa Thaild, ¥OINTOUYAATIE, HINUIHY NASLUNNIN AN 10 310073

dayazithe o 297x355 g plunyIed JPEG

lédoyaiiufinsnlui PassiDform : Wfun Mo veniasorG)
Thaiid : s wrininaiasore), ifudoyadidnusveaia (TXT). wiudoya

Fdaysvoniasuuud # M1 (Daw.TXT) uaz udugudoyadidnus (Csv)

Tiuszunlfising . Windows XP, Visia, 7, 8.x 05 10

qnaninwluynin : Aundeasnainsilszvivu TFR2700RB Futdsefin 3 ) wondoilEmummiTuanlKondulad

Latmuameifam : Widemaiu, 'lﬁu'i‘nml’:'mhpmsun’émi'nmﬁmﬁniﬁuﬁn'nﬁufu 171»11111]1ﬂun14ﬁﬁat}quuw st hlew
doynsmdanhziAnlszanyu whod I funduensnadwetanfedfovas uh / Funhdeyanimunedonnufiew énnianlizi
Fnlszyulthdmwoniomomi WdduTno Ltk usynerninfvesdaaviodiodas / nsdifnnudoniola 1 @ ¥ * 3Rt
wordnT niodeynitensddnntanlszivlenniFlumaiivey giivordniddssurnvoutunavesn i ‘

nazeyunziu 1 Isomausimens usud A nouRuaed Smin i hidnaiuiuAnvoudiy

;
3
s

mgfu mfF%]n Yo
7 ey L y

vitin 013 neud A neuRuned Jmkn difin Tyiju R&D SMART SHOP

4820 yoofymiien 20 ouuiymifiun guanised gunini AT Mail)
EHEILAIUDN (AR I8YIi nTaNm 10316 ¥u 2 Wea062-3 (alyuTsausw)
Tns. 02 693-1745-7  wina 02 693-1749 Tis.02 641-1408 v 02 641-1409

E-mail : rdsmarishopf@gmail.com

E-mail : salestd rd-comp.com  www.rd-comp.com
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iCON series 2 470)
The Best Price Performace 01 Line !nterachvejwodrfy Sine Wave with stabilizer design

ICON Series Line Interactive UPSIstheBEST PRICE UPS for a PC that is designed for power protection for your
personalcompumrandrbpenm Theoornpactsmeisspociauydemgnedforlunnodofﬂoeandhomewoming
space. It is small but offers incredibly efficient power protection while encountering a power failure. This series is
sultable for home PC and its peripherals with the- suitabie backup time with ICON-800 (approximately > 20 minute
for one PC, Dall N Series, wimmebamoryofﬁﬁ\h)canmurayoumatywrvaluabladatamllbesavedlntima

Products features;, = = __

| Exoalmnmmproouuorwnhnl guaranty high reiisiity 4.7(4) ]
Tor stabilizing INpUl power voltage
Build-in super smart charger, shorien 50% of charging time

Build-in. DC start function for starting up itself w/o AC power
Auto self-charge even UPS is off ine

Auto self-restart when AC power input is recoverd -
Modem/Phone line surge protection . 4.7(5)

+ [}

L] L] L) ¥ 1

-AC mode - Qutput voltage -lnputClcthtukeertochon
-Battery mode  -Overoad - Ful Bridge Inverter Technology guarantee the high reliability
-m - Fault oy - Offering LED and LCD panets for your choices
) ) Pan - Comply to CE standard;
'“”"‘WJ,@W”‘E!W% Low Voltage Directive: IEC60950-1, EN62040-1-1
/,,g‘«y’,] e, EMC Dicective: EN62040-2, IEC61000-4-2, IEC61

ﬁ':IEOGAM IEC61000-4-5, IEC61000-2-2
a&e 15 i

Ry Y
ot ==}



Product Information

0108

§LOM B OON By 1COIN- 10051 T ON-1 500 TCON 2000

CAPACITY | ditm 800VA/320W| BOOVA/4S0W  1000VASI0W 1500VA/SODW 2000VA'1200W
WPUT ., Fnnd R ]
Voitage 1 wAUlWA 220VAC
Voitage Range { d20u30RilnR 4.7{1) 220vaC +201-25%
+Fraquency Range 3 ARl 50 Hz +10%
e oo
AC Vollage Regulation wseAnlwin 4.7(2) AVR Mode 220 VAC  10%, Bakery Mode 220VAG + 5%
| Frequency Range (Balt. Mode) AT 50Hz £0.2% o |
Transfer Time onlawde Typical 2 me. !
i Waveform (Baft. Mods) ;ﬂnﬁu ) Simulated Sire Wave
[ Batiery Type Jreum Seat Lead Acid Mainteniace Free 12V (5Ah/ 7An /8an) 4.7(6)
“Typical Recharge Time aalzyinih 4.6 hours recaver 1o 90% capacty
| Backup Time na1daedtn 15 - 30 minctes (Depend on load)  4.7(7)
* Batery Number 1 12VI(5719Aby x1  12VA(T!9AN}x 2 12V!(7BAM x2
WOICATORS e
LCO Display ACI-bde Pattery Made, Load Level, Bam:ryLml 7(8)
“standard for Th/3.5ki2k : Input Violtage, Owtput Vohage, Overioad, Fault, and Low Batlery .
LED Display ACMode | Wwnd Greenbgtng
*standard for aauery Mode TRy - Yohow lighiing
800vA Faut | ey ' Red lighting
| PROTECTION aieath |
| Ful Protection | szuulloaiiv Overioad, discharge, 3nd overcharge proleciion ;
| ALARM ke B '
'Batlery Mode i 11u1ﬂﬁﬁs1nuumnm Sounding every 10 seconds
f Low Batlery wuMmOTu AR A Sounding every secoad
- Qverioad Widdldn Sounding every 0.5 second o
' Faull (Replace Batiery) donde Continuousty sounding
Ipumcu_ T B (Ieseeteeenadey T
| ' Cutiet (Universal Style) smwnediuli 41 6 8
{Dimension, DXWXH(mm) -nmmnfm 287 x 100x 142 , 350 x 146 % 160 397 x 146 x 205
. Nel Waight (kgs) rn 45 , B0 1.1
JOPERATING ENVIRONMENT -~ anrmuondenidiriv o
 Humidity [— 0-90 % RH @ 0- 40°C {non-condensing)
i Noise Level Jedtndmarunms Less than 40d8
- MANAGEMENT TR
;lnteﬂace USBIRS-232 n‘mimw]n Optian : USB Port
*SW Managament Twunasnuey ViewPower Supports Windows famsyi Linux ! MAX
SPOCHCICH 878 St 10 chanpe wthied e peixE :
— <
Indicators ( ) ]Q[ & o
1. Status Indicators Jon & @
2. Power On/Off Switch oo o 5[ 2% [Pg
3. Input Powar Cord ol ke
4. Circult Breaker B4 o2
5. Qutput Receptacles O aa L v 9 0
6. TEL Line Surge Protection o<l |07 1a a Ioa
7, UsBitice 1 | 2% g B
Rear 1000 - -
The Sun Power
31 501 Prachautit ST 505

mngmod. L) “ st
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good memaries start here i cnd-info com

e namuer O
fre HUB3 can wupph b

porT o airh T eecius

(USB 3.0 4-port Hub) ; AN ol

Supports fast charging for iPad* No extra power adapter needed
(HUBZ; (HUB2i

hegh-oerfarnance LB 3.0 cevices you 8 Jonmedi 10 vour {omiutes
sul cuntents of up o 3A Sa s dedicated fast chaging

s adantorn, whide sho HUBR s LUSE s noveered vara the

apand evervday Convenignee

- UR 0 TUx tasler ian Uss L0
Lhtra sty and postable desinn

- USE cable altached (HUBZ e

.
.

Supatspesd USE 3.0 porls Compliant wath LSE Battery Cracging specification v 1.7 (HLb ) 5’;”‘ 5
Teravear D mited Saranty
fon i . [ Y A [l

HUB2

Ordering Information

HUB3

Ordering Information

Dimensions Dimensions

Weight Weight

Interface Interface

Power Supply Power Suppl —
Y S0 secu

Operating Temperature b ;:;'_"Ogemtingu?eimperaturo =

T ™ v g b= T s
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QUOTATION / PURCHASE ORDER

WWW.S0SSCOrp.com

S0 Security System CO.,LTD.
81,Sare 2 Road, Huamak Bangkapi
Bangkok 10240

|i‘§¢llSubjcct @UBTIMTZULIANTASHLNAAAD 1 vHi/No. PR19-A19067RS
BHWAkn. fhodnie Fufi/Date 10 110U 2563
yFHM/Company ;1S Sngmsliundalszmelng 1o |Havessates DITUNI BNTOTIONA
fiag/Address Tnd. et 02-3144413 # 11
udnd/Fax ¢ 02-719-D110
/Tl : fioflo/Mobile :  063-226-2662
d1a1 803 f1uIU SIMVHNIE | | $1R15IN
Item Description Quantity Unit Price Amount
Visitor Management System
1 [Mini Computer Workstation 15 sets 12,500.00 187,500.00
A @ & o
2 |Software TouutATBITUANYTE TR 15 license 3500000 | - 525,000.00
3 [ndosdmiudupliiag 15 sets 3,500.00 52,500.00
4 |ndosdmFndieglumh 15 sets 3,500.00 52,500.00
5 |RFID Mifare Card Reader FmTuoumning Access Control 15 sets 5,000.00 75,000.00
6 |Smart Card Reader d1nfusumitins sy 15 sels 5,000.00 75,000.00
7 |wiasdhsashdaihanna soova 15 sets 3,500.00 52,500.00
¢ |USB Extender ’n.’?'lH':‘"iJl‘?fEllJ'?iﬂﬂ_ﬂﬂit‘ﬁ' 15 sets 3,000.00 45,000.00
v ¥
9 m'ﬁhmumiuazﬂwuﬁq"lﬂﬁ'aﬁn-uuﬁmqq #ail 1 job 271,448.60 271,448.60
- fhasdaunans 6 183 e9 (famnum gassagl uazaeudled)
d . ' A A v d .o v o
- hmsaauglinm 9 nFoa (e Ing fuie g3 runisI i
Anny Tan SuaInd gas il Quaswsill uasuaTswiuy
HangiveyRemark FIMEU/ Toral 1,336,448.60
§IUIUGNS/ Total Grand 93,551.40
MBYAA AN VAT 7% 1,430,000.00
ﬁuﬂm / Validity Of 30 3u LR 100% slodaunirnu
AMHUATIVE Dedivery 90 1
13511 5573 / Warranty 24 1Dy
A w P Y a
vatindumiatie muidewlviiszyynlsznis
BITUNI DUTDITANA didnnoyiRnsdado
Sales Support Authorized signature

[ ¥

E{:L? " "W ;kﬂ'}? o 1}_,‘ A
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