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1 Introduction

1.1  About This Document
This document is part of a set of reference documents providing information necessary to operate

[ 2 Y LidzfitiPG3aad fiPC3computers.

1.2 Reference
For additional information not covered in this manual, please refer to the documents listed in

Tablel.

Tablel ¢ Refersxce Documents

Document Location
FACE Module HW Specification] http://fit -pc.com/download/face
modules/documents/facanoduleshw-specifications.pdf

AMDVirtualization Technology | http://sites.amd.com/uk/business/i
solutions/virtualization/Pages/ams.aspx
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1.3 Terms andAcronyms
Table2 ¢ Terms and Acronyms

Term Definition

APM Advanced Power Management

APU Accelerated Processing Unit

B2B Board to Board (connectors)

BER Bit error rate

bps Bits per second

BT Bluetooth

CAN Controller Area Network

Codec Coder decoder

DDR Dualdata rate

DMA Direct Memory Access

DSP Digital signal processor

FACE Module Function And ConnectivityExtension Module
FCH Platform Controller Hub

FIMEXXXX FACE Module connectivity options

GB/s Gigabytes per second

GPIO Generalpurposeinput/output

GTls Giga Transfers per second (throughput)
HW Hardware

JTAG Joint Test Action Group (ANSI/ICEEE Std. 1-1990)
kbps Kilobits per second

LAN Local Area Network

MB/s Megabytes per second

Mbps Megabits per second

MT/s Mega Transfers per second (throughput)
NVM Non Volatile Memory

OTP One Time Programmable

PCM PulsecodedModulation

PEG PCI Express Graphics

Rx Receive

SCH System Controller Hub

SDRAM Synchronous dynamic random access memory
SoC Systermon-Chip

SPI Serial peripheral interface

TX Transmit

UART Universal asynchronous receiver transmitter
USB Universal serial bus

USBOTG Universal serial bus atlhe-go

USIM UMTS subscriber interfaceodue

VCTCXO Voltagecontrolledtemperaturecompensated crystal oscillator
WLAN Wireless Local Area Network

X0 Crystal oscillator

Compulab Ltd.
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2 SystemOverview

2.1

2.2

Highlights
FitPC3and fitPC3i ardully functional miniature computerbased onAMD EmbeddedG-Series
64-bit dual core processor family

Together with powerfulAMD RadeorHD graphics engine, rigberipherals andconnectivity
options ampletely fanlessdesign delivers outstanding performance at lowest power
consumption The product offered in two processors SKUSs, offering-dod/ and midend
processing powerFitPC3and fitPC3i differs ira set ofproposed connectivity and I/©ptions,
as 29video output technology, number of LAN ports, Serial R828Rectivity andeadiness for
cellular communication.

PerformanceValue ratiq low-power, rich 1/0, miniature rugged designd cost competitiveness
positionfit-PC3 and fiPC3ias an attractive solution for a wide range of applicatiqrisdustrial
control and automatio, networking and communications infrastructureagdia playes and
media centers IPTV, infotainment systendligital signageand smart kiosksgamingor smalt
footprint desktop replacement.

Specifications
Table3 ¢ Platform Speciications
Feature Specifications
Processor AMD Embedded GeriegFT1) GT56N/GT40E

Dual core 64it

Clockspeed1GHzg 1.65GHz(Note 1)
18W TDRPro models)

6.4W TDP (LP models)

Chipset AMD Fusion Controller Hub (FCH) A55E
Memory Up to 16GB (28GB) DDRBDR3E1066/1333
2x SGDIMM 204pin DDRADDR3LSDRAM memories
Storage 1x SATAuUpto 6 Gbps (SAT®N 0 F2NJ Ay d SNy §

HDD to be used 5400rpm only

1x mSATA slot up ®©Gbps (SATA.0)

2x eSATA ports up ®Gbps (SATA.0) (fit-PC3 only)
Advanced AMDVirtualizationTechnology

Technologies
Operating Systems | Windows XP/7/8, 3bit and 64bit
Linux 32bit and 64bit
Embedded OS

Compulab Ltd. fit-PC3/fitPC3ic Hardware Specification Pagellof 77



Table4 ¢ Display and GraphicSpecifications

Feature Specifications
fit-PC3 | fit-PC3i
GPU AMD Radeon HB320/ HD6250 (Pro/LP models)

Dual display mode supported

Video Output 1 HDMI 1.4a up to 1920 x 1200 @ HDMI 1.4a up to 1920 x 1200 @
60Hz 60Hz

Video Output 2 DisplayPort 1.1a up to 2560 x | HDMI 1.4a up td920 x 1200 @
1600 @ 60Hz 60Hz

Table5 ¢ Audio Specifications

Feature Specifications

Codec

Realtek ALC888C2 HD audio codec

Audio Output Analog stereo output

3.5mm jack

Digital 7.1+2 channels S/PDIF output

Audio Input
Digital S/PDIF input
3.5mm jack

Analog steredVlicrophone input

Table6 ¢ Networking Specifications

Feature | Specifications
fit-PC3 fit-PC3i

LAN 1x GbE LAN portextendable up t®) | 2x GbE LAN por{extendable up to 6)
LAN1: Realtek RTL811CE GbE LANL1: Realtek RTL811CE GbE
controller (RH#5) controller (R#5)
LANZ2:N/A LANZ2: Realtek RTL811CE GbE

controller (R#5)

LAN36: Depends on FACE Module | LAN36: Depends on FACE Module
(Note 2) (Note 2)

Wireless | WLAN 802.11 b/g/n (2.4GHz@n Q802XRN5B module)
Bluetooth 3.0 + HS

Compulab Ltd.
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Table7 ¢ ConnectivitySpecifications

Feature Specifications
fit-PC3 fit-PC3i
uSB 6x USB 2.(Note 3) 8x USB 2.(Note 3)
2x USB 3.0
Serial 1x RS232 serial communication N/A
COMZ1:Serial port ¢ mini serial)
Special I/0 N/A 1x micro SIM slot (6 pins)
Expansion Halfsize miniPCle socket
Fultsize miniPCle sockgiNote 5)

Table8 ¢ Mechanical and Environmenteépecifications

Feature Specifications
Input Voltage Unregulated 1@; 15VDC inpufNote 6)
Power Consumption | 9W ¢ 24W (Pro models)
7W ¢ 15W (LP models
Operating 1. Commercial
Temperatures HDD models: 0°€50°C

SSD models: 0%C70°C
2. Extended (TE)

SSD models only20°Cg 70°C
3. Industrial (TI)

SSD models only40°Cg 70°C

EnclosureMaterial Die Cast Aluminum
Cooling Passive Cooling Fanless Design
Dimensions 19cm x 16cm X 4ciffPro models)
19cm x 16cm £.5cm (LP models)
Weight 1100/1050gr(Pro/LP models respectively)
Notes
1. For full processors specifications based farPC3/3imodel, please refer tanodels and
platform SKUTable9.

2. Option for additional 4x GbE LAN ports. LANSased on FACE Module installed:
a. FM4USB: N/A
b. FM1LAN: LANRTL8111HEG GbE controller (83), LAN46: N/A
c. FM4LAN:intel 82574 GbE Controller (B9)
d. FM-POEIintel 82574or 1211ATGbE Controller (Rib)
Up to 4« additionalUSB.0on front panel based ofACE Module installed.
FACE Module HW specifications documerablel.
Shared with mSATARefer toFigurel7.
Nominal input voltage: 12V

o0k w
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2.3

System Bck Diagram

FitPC3and fitPC3kystens Top Level Block Diagramare shown below. Later chapters in this
document describe functions and enéii shown in the belowiagrans.

Figurel ¢ fit-PC3Top Level Block Diagram

fit-PC3 1 Top Level Block Diagram
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Sl USBEHCIHog yS@.0 @ 480Mbps (Xs———>;
Audio In LINEJ . AMD Fusion HD Audio GPIOs
35Q 2| [5—soev—s| Realte v Controller Hub FCES
. Audio Codecge—Hpa@4svbps—{ HD Audio q ol LPC Bu@ 133Mbps————>
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Figure2 ¢ fit-PC3i Top Level Block Diagram

fit-PC3i 1 Top Level Block Diagram
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2.4 Modelsand PlatformSKUs
Table9 ¢ Models and Platform SKUs
Model Pro LP
Processor AMD Embedded G56N AMD Embedded G40E
Core Clock 1.65GHz 1.0GHz
Cores 64-bit dualcore 64-bit dualcore
TDP 18W 6.4W
Chipset AMD FCH A55E AMD FCH A55E
Graphics AMD Radeon HB320 AMD Radeon HD 605

Note: Table9 refers tofit-PC3 and fPC3kystem architectures
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3 Platform

3.1 Processor
The AMD Embedded-Series processoris KS ¢ 2 NX RQa FANERG Ay diS3INF GSR
power CPU and a discrelevel GPU into a single embedded Accelerated Processing Unit (APU).
This unprecedented level of graphics integration builds a new foundation for high performance
multi-media conient delivery in a small form factor and power efficient platform for a broad range
of embedded designs. Based on a powptimized core, the AMD EmbeddedSegries platform
delivers levels of performance in a compact BGA package that is ideal for low gesigns in
embedded applications.

3.1.1 Processor Features
This section lists the features and design capabilities oAtYI® Embedded Series processor:

Twohigh performance integrated x86xecution cores

A 32kB instruction and 3B data firstevel cachgL1) for each core

A 512kB shared instruction / data seco#evel cache (L2) for each core
Compatible with Existing 3ait x86 and 64bit AMD64 Code Base

T {dzZLILR2 NI F2NI { {92 {{9ux {{90% {{9n!'Z {{{90
AMD 64-bit floating-point accelerator

la5 *ANIdzr tATFGAR2yYu GSOKy2f238& 06! asb
Integrated Memory Controller

T 64-bit DDR3 SDRAM controller operating at throughputs up to 1333 MT/s
T Theoretical max BW of 8.53 GB/s assuming DDR3 SDRAM 1066 MT/s

T Theoretical max BW of 10.65 GB/s assugnDDR3 SDRAM 1333 MT/s

A Integrated graphics processor

> > >

> D >
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3.2 Graphicrocessor
This section lists the graphics features available for the AMD Embed&exdli€% processor.

3.2.1 Graphics Features
A AMD Radeon HB320GPU @re architecture for Pro models
AMD RadeotD6250 GPU Gre architecture for LP models
Dedicated graphics memaory controller
2D Acceleration
T Highlyoptimized 128bit engine, capable of processing multiple pixels per clock
3D Acceleration
T DirectX® 11 compliant, including full speedhb®2floating point per component
operations
T {dzZLL2 NI F2NJ hLISYy/ [n mdm
T Support for OpenGL 3.2 and 2.1
A Motion Video Acceleration Features
T Dedicated hardware (UVD 3) for H.264, MPEG4 Part-2, 5@ MPEG2 decode
T Microsoft DirectX video acceleration (DXVA) API (apmitgiiogramming interface)
for Windows operating system
T Video scaling and YCrCb to RGB color space conversion for video playback and fully
adjustable color controls
T Motion adaptive and vector based 4eterlacing filter eliminates video artifacts
caused bydisplaying interlaced video on nanterlaced displays, and by analyzing
image and using optimal deterlacing functions on a peixel basis
T HD HQV and SD HQV support: noise removal, detail enhancement, color
enhancement, cadence detection, sharpness] advanced dénterlacing
T Super upconversion for SD to HD resolutions

> > > >

>

3.2.2 Display Interface
Display interface is fully integrated inside the Accelerated Processing Unit (APU). The APU houses
memory interface, display planes, pipégnscoderand display interface. The number of planes,
pipes, and transcoders decide the number of simultaneous and concurrent display devices that
can be driven on a platfornkit-PC3/3i APWsystemarchitectureprovides one Analog and two
Digital Ports.Each Digdl Port can transmit data according to one or more protocolsPEB
Digital Pors configured to drive natively HDMI/D\4nd DisplayPort* FitPC3i Digital Ports
configured to drive two HDVDVIdisplays. Eacligital port has control signals that may bsed
to control, configure and/or determine the capabilities of an external devite?C3/3idesign
supports one, two or three simultaneous independent and concurrent display configurations,
when two displays supported natively and for addition@ldssplay provision is given.

For further display interface information refer to sectsth3and5.4.
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3.2.3 APUPCI ExpressZontroller
The APU provides up ®PCI Express Root Ports, supporting the PCI Express Base Specification, Revision

2.0. Each Root Port x1 lane supports up to 5 Gbpswaialtialin each direction (10 Gbps concurrent).
APU supportdxl or 1x4 PCI Exprds. Supports LOs and L1 link power states for power saving.
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3.3 Chipset
TheFCHprovides extensive I/O support. Functions and capabilities include:

Unified Media Interface (MI)

PCI Express* Base SpecificatRay2.0 support up tox4 ports with transfers up to 5 GT/s
PCI Local Bus Specification, Revision 2fatifor 33 MHz PCI operations

4 OHCI and 3 EHCI host controllers to suppoxtdB2.0 ports and 2x USR ports
Enhanced DMA controller, interrupt controller, and timer functions
IntegratedSATAost controllers withirdependent DMA operation on six ports

System Management Bus (SMBaasitroller, with additional support for 12C devices
Integrated Clock Controller

Low Pin Count (LPC) interface

High Definition Audio

vy Dy DD D D D

Compulab Ltd. fit-PC3/fitPC3ic Hardware Specification Pagel9of 77



3.3.1

3.3.2

3.3.3

3.3.4

UnifiedMedia Interface (UMI)

UnifiedMedia Interface gMI) is the chipto-chip connection between the processor af@H This
high-speed interface integrates advanced priotitgsed servicing allowinfigr concurrent traffic
and true isochronous transfer capabilities. Base functionality is completely softveargparent,
permitting current and legacy software to operate normally.

A 1-, 2-, or 4lane Unified Media Interface connecting the FCH with the APU

A Automatic detection of lane configuration on beop

A Dynamic lane width up/down configuration on detecting bandwidth requirement
A Supports transfer rate of up to 5.0 GT/s per lane

A Clock speed can be locked at 2.5 GHz for power saving

FCHPCI Expresontrdler

TheFCHprovides up to4 PCI Express Root Ports, supporting the PCI Express Base Specification,
Revision 2.0. Each Root Port x1 lane supports up to 5 Gbps bandwédtthimirection (10 Glgp
concurrent). PCI Express Root Ports can independentdgifegured to support four x1s, two x2s,

one x2 and two x1s, or one x4 port widtlsipports LOs and L1 link power states for power saving.

Refer to sectiorb.1for detailed feature set.

PCHost Bugontroller

The PCI Bridge supports up to four PCI slots. The PCI Bridge runs at 33 MHz and can support
CLKRUN# function with individual clock override (option for not stopping specific PCICLK). In
addition, it has thecapability to hide individual PCI devices. The FCH has a strapping option that
allows loading of the boot codes from the PCI bus on the very first boot (first boot after RSMRST#).
Subsequent boots will revert back to the ROM selection determined by tiv ®@ps or PMIO
programming. This allows system manufacturers to populate the motherboard with a blank flash
device (for BIOS) and use this option to program it. This is particularly useful for systems built
without a socket for the BIOS ROM.

Supports PQus at 33MHz

Supports PCI Rev. 2.3 specification

Supports up to 4 bus master devices

Supports 46bit addressing

Interrupt steering supported for plug-play devices
Supports concurrent PCI operations
BlOS/hardware support to hide PCI device
Supports spred spectrum

Dy D> D

Serial ATA (SATA) Controller

The integrated Serial ATA controller processes host commands and transfers data between the
host and Serial ATA devices. It supports six independent Serial ATA channels. Each channel has its
own Serial ATA bus andpports one Serial ATA device. With respect to the transfer rate, the
integrated SATA controller suppoigstgeneration (1.5 Gbpsgcond generation (3 Gbps), and

Third generation (&bps) SATA portRefer toFigure3 for FCHSAT Alockstructure.
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The SATA controller can operate in three modes:

A All six channels are configured as SATA AHCI mode.

A All six channels are configured as IDE mode. In this configur&i@SATA controller is
configured into two IDE controllers, with the programming interface of channel 0 to 3
under the first IDE controller, and that of channel 4 and 5 under the second IDE controller.

A Four channels (channel 0 to 3) are configured as %I and two channels (channel 4
and 5) are configured as IDE mode. In this configuration, the programming interface of
channel 4 and 5 are under the IDE controller.

Figure3 ¢ Block Diagram for the SATA Module
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3.34.1 AHCI
TheFCHprovides hardware support for Advanced Host Controller Interface (AHCI), a standardized
programming interface for SATA host controllers. Platforms supporting AHCI may take advantage
of performance features such as no master/slave designation for SATéedgeeach device is
treated as a masterand hardware assisted native command queuing. AHCI also provides
usability enhancements such as Hitig. AHCI requires appropriate software support (such as,
an AHCI driver) and for some features, hardware suppahtaiSATA device or additional platform
hardware.
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3.3.5 Low Pin Count (LP8ijidge
The Low Pin Count (LPC) bus interface is aaffistent, lowspeed interface designed to support
low-speed legacy (ISA;Xs) devices. The LPC interface essentially elimitiagaseed of ISA and
X-bus in the system. A typical setup of the system with LPC interface is shéuguie4. Here
the ISA bus is internal to FCH and is used fanecting to the legacy Direct Memory Access (DMA)
logic. The LPC host controller is typically integrated into the FCH. It connects to the intemial A
bus on one side and the LPC and Serial Peripheral Interface (SPI) buses on the other side.

The ISA imrface is only used for legacy DMA operation

Figure4 ¢ Typical LPC Bus System

A-Link Bus

LPC Bridge SPI Bridge

A A

Y Y

LPC Device SPI Device

Examples of LPC devices include Super I/O (disk controller, keyboard controller), BIOS RAM, audio,
Trusted Platform Module (TPM), and system management controller. A BIOS ROM can also be
populated on the SPI interface. The HudsehFCH can support an L&tGPI type BIOS ROM.

LPC host controller has theldnk bus on one side and the LPC bus on the other. The host
controller supports memory and I/O read/write, DMA read/write, and bus master memory 1/O
read/write. It supports up to two bus masters and se\BMA channels.
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Figure5 ¢ Block Diagram of LPC Module
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3.3.6 Universal Serial Bus (USB) Controllers
TheFCHontains4 OHCI and 3 EHCI host controllers to support 14 USB 2.0 ports that support USB
high-speed signaling andddicated USB 1.1 portslighspeed USB 2.0 allows data transfers up
to 480 Mlps. Supports ACPI S1 ~, 84SB keyboard/mouse functionality for legacy Operating
SystemsUUSB debug pornd individual port disable capability.

Figure6 ¢ USB Controllers Block Diagram

APU

@

Unified Media Interface

Aclink (BC| BUS 0) it jr

N T~

B-Link

PCI M/S

P
OHCI ARBITOR

PN P
i T TT 3 | 3 J controller
Z [ I 1 =~ | =~] 1

=5% 1B

ERCTE Ok

L [= Lo ICTH P [ Toicm [ Tene I = lenc
Davica 20 Darvica 18 Duvices 18 Durvice 19 Darvic 19 Davice 22 Drwvica 22
Fuswction 5 Purction 0 Furscion 2 Funetion 0 Functian 2 Funetion 0 Funetion 2
Darvicss IE [e— Darvicz 10 [ Diarvics 10 Danvies 10 [e— ]
%S 430Th 43060 433 A3%Eh 430Th 438h
Wandor 1D Wandes 10 Vander 10 Wiarncdor 1D andor iD “Warusor B0 Warssor IDy
1002h 1082 gl RLiEE A2 h Rl 10aZH
| 1 1 = & L £ T & o E
f : i i 7 i [
| 1
~ oy ._7
| ROOT HUB | | ROOTHUB | | ROOT HUB |
[ Fais lﬁ' Porto |Pnrtl Portz Pmalporu| | Pons PonﬁlFam- FmﬂlFu’tﬁl | FurﬂD |=u1|1 Pnrnz FDrtI!
DHCIU (dev 18, fun-0) P‘Ol’t o- 4
EHCI (dev-18, fun-2) PortO-4
OHCID (dev-19, fun-0) FPornt5-9
EHCI ({dev-19, fun-2) Port5-9
OHCID (dev-22, fun-0) Port 10-13
EHCI (dev-22, fun-2) Port 10 -13

Compulab Ltd. fit-PC3/fitPC3ic Hardware Specification Page24 of 77



L)
)

3.3.7 RTC
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includes a 25@&yte CMOS RANMyhich is used to store the configuration of a computer such as
the number and type of disk drive, graphics adapter, base memory, checksum value, etc.

The internal RTC is made of two partsne part is an analog circuit, powered by a battery VBAT,
and the oher is a digital circuit, powered by a main power VBiQure 7 shows the block diagram

of the internal RTC. The FCH has added hardbased daylight saving featurené makes
adjustments (spring forward or fall back) at the designated dates/times. Both the date and hour
for the daylight and standard time are fully programmable, allowing for different daylight saving
dates and hours for different parts of the world.

Figure 7 ¢ RTC Block Diagram
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Time
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3.3.8 GPIO
Various general purpose inputs and outputs are provided for custom system d&stgr. to
section6.3.

3.3.9 System Management Bus (SMBus
TheFCHcontains SMBus Host interface that allows the processor to communicate with SMBus
slaves. This interface isropatible with most 12C devices.
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3.3.10High Definition Audio Controller
The High Definition (HD) Audio Controllenmamunicates wih the external HD Audio codewer
the HD Audio Link. THCHHD Audio Controller consists of four independent output DMA engines
and four independent input DMA engines that are used to move data betweennsysgmory
and the external codecThe controller can support up to four audio or modem codec in any
combinations.

3.3.11Integrated Clock Controller
The FCH Hudsdhal has an integrated system clock generator that can be used to generate the
required system clocks, thus eliminating the need for an external clock generator. However, it
does support a mode of operation that allows an external clock géoet@be used in the system.
The clock generator mode is selected by a pewerconfiguration strap. A simplified block
diagram of the clock distribution for the integrated clock mode is showrigare8.

Figure8 ¢ System Clock Generation
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If FCH is in external clock mode, the clock sources it requires are a 25MHz crystal as internal PLL
clock source, a 3KHz crystal for the RTC, andl@MHz differential clock pair for the PCle
reference clocks. In addition to the PCle clocks, the chipset also uses tHdHD@lock to
generate various internal clocks. If Huddeh is set to integrated clock mode, only a 25MHz
crystal for master refererte and a 3XKHz crystal for the RTC are required. HuelSarwill then
generate all the system clocks needed, which include the APU reference clocks, the graphics clocks,
the 25MHz clock for SATA, the 48MHz clocks for USB, and so on.
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3.4 SystemMemory

3.4.1 Processolintegrated Memory Controller
t N2EOSaaz2NRa
64-bit wide channel, accessing one or two DIMMs. The IMC supports one or two, unbuffered non
ECC DDRBDR31204-pin SGDIMMSs.

L CantSoReNIME)SippoatsSODRINHBBR3L protocols witkingle

G-T56Nsupports bothDDRZDDR3E1066 andDDR3DDR3EL333 memories speeds.

G-T40E supports up tbDRZDDR3E1066 memories speeds.

Figure9 ¢ Memory Interface
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FitPC3/3i system architecture provides support for 1.5V (DDR3) and 1.35V (DDR3L) power
supplied SEDIMMs. The adjustment of power rail for the memories and Memory Host Controller
I0s is performed automatically without user or BIOS intervent@uting bodé SMBus Host
Controller readserial presenceletect (SPD) EEPROM on eachCB3MM and adjust thevoltage
accordingto memory type.ln case DDR3/DDR3lixed memory modules are placethe BUCK
regulatorwill generatel.5Voutput voltage which may causandesiredbehavior or permanent
damageof the modulesunless DDR3L memory is tolerant to such voltages.

Note: It is important to keep both slots populated with the same memory technology.
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3.4.2 Syste

> > > > > D> D

>~

A

m Supported Memory

DDR3 SDRAMemory with unbufferedsSODIMM 204-pin modules

Up to 16GB (2x 8GB) DDBBR3E1066/1333

Supports up to two duadank SEGDIMMs

NonECC, Unbuffered DDR3-BMMMs only

System Memuoy Interface 1/0O Voltage of 1\kand 1.35V

DDR3 SDRAM S®MMsrunning at 1.5 \and 1.35V

Single 64it wide channel

Theoretical maximum memory bandwidth of:

T 8.53GB/sassuming DDR3 SDRAM 1066 MT/s

T 10.65GB/sassuming DDRSDRAM333 MT/s

1Ghb, 2Gb, and 4Gb DDHE3RAM device technologies are supported

T Standard i1Gb, 2Gb, and 4Gb technologies and addressiage supported for x16 and

x8 devices. There is no support for memory modules with different technologies or
capacities on opposite sides of the same memory module. If one side of a memory module
is populated, the other side is either identical or empty.

OnDie Termination (ODT)

Tablel10¢ Supported Memory Technologies

saw DIMM oam DRAM D’:{EL‘ Ph’:rs?:al Ro?u?::ol Bﬁ.ﬁfs Page
Version CapaCIty Technology Organlzatlon Devices I;g\:.ll‘{:: Ad;;zss Ln:;d': Size
A 2GB 2 Gb 128 M x 16 8 2 14/10 8 8K
4GB 4 Gb 256 M x 16 8 2 15/10 8 8K
1GB 1Gb 128 Mx 8 8 1 14/10 8 8K
B 2GB 2 Gb 256 M x 8 8 1 15/10 8 8K
4GB 4 Gb 512Mx8 8 1 16/10 8 8K
1G8B 2Gb 128 M x 16 4 1 14/10 8 8K
¢ 2GB 4 Gb 256 M x 16 4 1 15/10 8 8K
2GB 1Gb 128 Mx 8 16 2 14/10 8 8K
F 4GB 2Gb 256 M x 8 16 2 15/10 8 8K
8 GB 4 Gb 512 Mx 8 16 2 16/ 10 8 8K
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Tablell ¢ Supported Max Memory Sizegp SGDIMM
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Max Size
Platform Package Memory per DIMM
[GB]
SODIMM RC A 4
SODIMM RC B 4
Mobile rPGA
SODIMM RC C 2
SODIMM RC F 8

3.4.3 System Memoryiming Support
The IMC supports the following Speed Bins, CAS Write LgteWdly), and command signal mode
timings on the main memory interface:

tCL = CAS Latency

tRCD = Activate Command to READ or WRITE Command delay

tRP = PRECHARGE Command Period

CWL = CAS Write Latency

Command Signal modes = 1N indicates a new command magedi every clock and

2N indicates a new command may be issued every 2 clocks. Command launch mode
programming depends on the transfer rate and memory configuration.

D B D D

Table12 ¢ DDR3 System Memory Timing Support

Transfer
tCL tRCD tRP CWL CMD
Segment (:ﬁ‘:} (tCK) (tCK) (tCK) (tCK) DPC Mode
Dual Core 7 7 7 6 1 1N/2N
Standard 1066
Voltage (SV) 8 8 8 6 1 1N/2N
1333 9 9 9 7 1 1N/2N

3.4.4 System Memoryrganization Modes
The IMC supports singtghannelorganization mode only

3.4.5 Rules for Populating Memory Slots
The frequency and latency timings of the system memory is the lowest supported frequency and
slowest supported latency timings of all mem@&@@DIMM modules placed in the system
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Storage

FitPC3 and fiPC3isupportsvarious types of storage devices due to advanE€HSATA Host
Controller capabilitieand I/O availabilitydescribed in sectioB.3.4 Supported devices include
HDD and SSD storageS @A OS &
dissipation reasons. mSATNAND Flaskolid state drive modules supporteas well and share

%

HOPpQQ FT2NY Tl Oi2 N

mini PCle full size slot. For detailggstemarchitecture refer to sectio6.1.

In addition, fit-PC3offers two eSATAonnectors available on the back panethich allow
connection of external storage drivesSATA connectivity provide signaling only, when pdwer

the external drivesnust be suppliedxternally

FitPC3 and fPC3i, SATA system diagram is shokigare10 ¢ SATA Interface

Figurel0 ¢ SATA Interface

fit-PC3/3i i SATA Interface
Port0
SATA.0 SATAT)O PIN »  SATA SSDHDD storage
6Gbps - SATARX)_P/N controller 2501.8Q C2NXY |CI
SATATXA IN——>»  SATA Mini PCle/ mSATA slot
[¢——SATARXA FIN———1 controller Full size
Port1 =
SATAR.0 SATATXL PIN———> Q
6Gbps SATARX_P/N )
. =
AMD Fusion SATATXE P
Controller Hub A5E |¢—————————SATARXB P/ Nmr—m— —— &
chipset £
[}
9
- O
SATA Host 4, 28
ATA. SATATXC PIN: N S c
Controller Seebig SATARY_PIN 25
w©
Port3 2
SATR.0 SATATX3 PIN: N s
6Gbps [* SATARX_P/IN
Port4
SATBO [=========-—--emmm—m—— SATATY PIN === == == —— m e m e e e mmm—m— = » eSATA| L @
6Gbps [¥~""TTTTTTTTTTooooooooos SATARM PIN= == ===—==-—=——=-———-——-——---— port0 'Z(: %
Port5 o £
SATBO fF=—=-===========—=———————-. SATATYS PIN=========—————————————— » eSATAl & §
6Gbps [€~""TTTTTTTToTTTooooooos SATARY PIN======-===-=-=--=-—-—————-—— portl
| eSATA on fiPGonly
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3.5.1 Certified storage devices

3511

HDDexamples

Tablel3 ¢ WD Scorpio BluéiDDseries

Specifications 1TB 1TB 750 GB |750 GB 500 GB
Model number WD108PCX WD10JPVX WDT7500LPCX WDT500BPVX WDS000LPVX
WD10JPVT WOT500BPVT WDS000LPVT
Interface SATA 6 Gb/s SATA 6 Gb/'s [JPVX) SATA 6 Gb/s SATA 6 Gbv's (BPVX) SATA 6 Ghby's (LPVX)
SATA 3 Gb/'s [JPVT) SATA 3 Gbv's (BPVT) SATA 3 Ghbis (LPVT)
Formatted capacity’ 1,000,204 MB 1,000,204 MB 750,156 MB 750,156 MB 500,107 MB
User sectors per drive 1,953,525,168 1,953.625,168 1,465,149, 168 1.465,148,168 976,773,168
Advanced Format (AF) Yes fes Yes Yas Yas
Form factor 2.5-inch 2.5-inch 2.5-inch 2.5-inch 2.5-inch
RoHS compliant® Yes Yes Yes Yes Yes
Performance
Data transfer rates
Interface speed 6 Gb/s 6 Gb/s (JPVX) 6 Gb/s & Gb/s (BPVX) & Gb/s (LPVX)
3 Gbis (JPVT) 3 Gh/s (BRVT) 3 Gh/s (LPVT)
Internal transfer rate (max) 140 MBJ/s 144 MB/s 140 MB/s 138 MB/s 147 MB/s
Cache (MB) 16 g 16 B B
Average latency (ms) 5.5 5.5 55 5.5 5.5
Rotational speed (RPM) 5400 5400 5400 5400 5400
Average drive ready time (sec) 2.8 3.0 WPVX) / <35 (JPVT) |28 3.0 (BPVX) / 40 (BPVT) |28 (LPVX)/ <3.5 (LPVT)
Reliability/Data Integrity
Load/unload cycles? 600,000 500,000 600,000 600,000 600,000
Mon-recoverable read emors per bits read | <1 in 10 <1in 10" <1in 10" <1in 10" <1in 10"
Limited warranty (years}* 2 2 2 2 2
Power Management
SVDC +10% (A, peak) 1.00 1.00 (JPVX) / 0.800 (JPVT)| 1.00 1.00 (BPVX) / 0.975 (BPVT)|1.00 (LPVX) / 0.900 (LFVT)
Average power reguirements (W)
Read/\Write 1.7 1.4 1.7 1.6 1.4
Idle 0.57 0.59 0.57 0.65 0.55
Standby/Sleep 0.18 0.18 0.18 0.20 013
Environmental Specifications®
Temperature (°C)
Operating 0 to 60 0 to 60 0 to 60 0to B0 0to 60
Mon-operating -40 to 65 -40 to 65 -40 to 65 -40 to 65 -40 to 65
Shock (Gs)
Operating (2 ms, read) 350 400 350 350 400
MNon-operating 1000 (2 ms) 1000 (2 ms) 1000 (2 ms) 1000 (2 ms) 1000 (2 ms)
Acoustics (dBAF
Idie 20 24 20 24 17
Seek (average) 21 25 21 25 22
Physical Dimensions
Height (in/mm, max) 0.28/7.0 0.5374/9.50 0.28/7.0 0.374/9.50 0.28/7.0
Length (in./fmm, max) 3.94/100.20 3.94/100.20 3.894/100.20 3.894/100.20 3.94100.20
Width (in./mm, + .01 in.) 2.75/69.85 2.75/69.85 2.75/69.85 2.75/69.85 2.75/69.85
Wieight (IbJ/kg, + 10%) 0.21/0.09 0.27/042 0.21/0.09 0.34/015 0.20/0.09
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Tablel4 ¢ WD Scorpio Blue HDD series (cont.)
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