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1.1
RUBY-PB6511 ATX 2 Core™ ® Core™
i7 / Core™ i5 / Core™ i3 (LGA1155 ) DDR3 1066/1333
16GB ® B65 Express
RUBY-PB6511 CPU ® HD 3000/2000
PCI Express x16
PCIl Express x4 , 32 PCI
RUBY-PB6511 ® 82583V
SATAIl (3Gbps) 5 SATAIII

(6Gbps) 1 USB2.0 10 GPIO

4 2 RS-232 /0

1 RS-232/422/485
PS/2 6 DIN
2  ATX 24pin
2 Core™ RUBY-PB6511 ATX
RUBY-PB6511
° ® Core™i7 / Core™ 5/ Core™ i3 (LGA1155 )
® DDR3 1066/1333 SDRAM 240 DIMM x4, 16GB
° ®HD 3000/2000 (* CPU )
[
® COM x4 (2 1/0), SATA x6( 1 6Gbps),
USB2.0 10 ( 4 1/0)

® PCl Express2.0x16 1 , PCI Express x4 2 (1 x1 )

® 32 PCI 4
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1.2

RUBY-PB6511

v RUBY-PB6511

v' SATA 300

v 1/0

v CD-ROM

[ N N N

1.3

- ® Core™ i7 / Core™ i5/ Core™ i3
- LGA1155

® BIOS
AMI EFI BIOS

- DDR3
-ECC :
- DDR3 1066/1333 SDRAM DIMM x4 16GB

® B65 Express

- 32 PCI 4

- PCIl Express2.0 x4 2
(1 PCI Express x1 )

- PCl Express2.0 x16 1 (PCI Expressx1, PCI Expressx4, PCl Expressx8,
PCI Expressx16 , )

® SATA
SATAIl (3Gbps) 5 , SATAIII (6Gbps) 1

4 (1 RS-232/422/485 )
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® USB

USB2.0 10 ( 4 /0, 6
® PS/2
/0 PS/2 DIN 6
[ )
/ / 3
[ )
(WDT) /
° VGA
®HD 3000/2000 ( CPU
° LAN
® 82583V RJ45
® GPIO
8 /O
[ )
CPU 4 ,
[ )
CPU |, ,

[ (L X W):

304.8mm (12”) x 243.8mm (9.6”)
o

0°C ~ 60°C
[ ) :

-20°C ~ 80°C
o

10% ~ 90%,
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1.4

PCI Express x16
PCIE x16

dv Bridae Quad Core
Bl R Dual Core

(H2 socket, LGA1155)
Dual channel DDR3 1333

on four DIMMs

Intel FDI 4 Lanes
DMI Gen 2(Direct Media Interface)

HD CRT
Audio Jack ALC662-GR VGA

»
|
»
|

DVI-D

DDPD

32-bit/33MHz PCI

USB 2.0 (4 ports)

SMBus

PCI-E x1

: ]
D> PO PCI-Ex1

ATA o0GD PO
RS232 port x2 Hm

8 GPIO SPI Bus
SPI BIOS
RON

ITE IT8781F LPC I/F
(Super 10 + H/W

4 PCIE x4 slot
Monitor)

I One PCIEx1

Four PCIE

4 PCIE x4 slot

— | on soardconnector_|
COM 1: RS-232
COM 2: RS232/422/485 selectable

Rear 10 connector

On Board connector

RUBY-PB6511

RUBY-PB6511



(%)

2.1

RUBY-PB6511 Short
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JP1: Chil8104

O ol
L&
3 21
PIN No
1 GND
2 SMBUS DATA
3 SMBUS CLK
JP2:
—
L
3 21
PIN No
1 GND
2 +8.5V
3 GND
JP4: VCCSA
—
E == |
JP4
1-2 Short 0.85V
1-2 Open 0.925V[]

JP5: COM2 (J2B)

1 [olo] 2

oo

oo

oo

oo

oo

oo

oo

aa
Moo 22

JP5

5-6, 9-11, 10-12, 15-17, 16-18 Short RS-232 [
3-4, 7-9, 8-10, 13-15, 14-16, 21-22 Short | RS-422
1-2, 7-9, 8-10, 19-20 Short RS-485
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JP6: 2"Y CMOS

JP7: CONFIG / RECOVERY Select

:l—_l__ll

1 2 3
PIN No.
1-2 Short |Normal B
2-3 Short [No Reboot CONFIGURE
JP8: 8 GPIO
PIN No. PIN No.
1 GPIO11 2 GPIO14
3 GPIO12 4 GPIO10
5 GPI1047 6 GPIO36
7 GPIO50 8 GPIO37
9 GND 10 VCC
A1-10PA-2.54DSA
HKP-10F02
JP9: CMOS
[
2
J| 3
JP9
1-2 Short Normal Operation [
2-3 Short Clear CMOS Contents
JP11: Auto Power On
AC ( )/ (
|H
PIN No.

1-2 short |Auto Power On

RUBY-PB6511



PIN No.

1-2 open |Auto Power On
JP12: WDT(
BIOS
0
PIN No.
1-2 short
1-2 open
2.2
I/O
J1 DVI-D
J2 COM1 & COM2 COM2
232/422/485
J3
J4 PS2 /
J5 USB 0&1/100+ LAN (LANT)
82583LM
J6 USB 8&9/100+ LAN (LAN2)
82583L
J7 CPU
J8 PCIE x4 x1
J9 PCIE x4
J10 ATX 4 12V
J11,J12, J13, |PCI
J14
J15
J16 WDT LED
J17 PCIE x16
J19
J20, J21, J23, |[DDR3 DIMM
J24

RUBY-PB6511




J22, J25, J37 USB
J26
J27, J28 COM3~COM4
J29 SATA 6Gbps
J30, J31, J34, |SATA 3Gbps
J35, J36
J32 SMBus
J33 ATX
J38 LPT
J1: DVI-D
PIN No. PIN No. PIN No.
1 D2- 9 D1- 17 DO-
2 D2+ 10 D1+ 18 DO+
3 SHIELD1 11 SHIELD2 19 SHIELD3
4 D4- 12 D3- 20 D5-
5 D4+ 13 D3+ 21 D5+
6 DDCCLK 14 VCC 22 SHIELD4
7 DDCDATA 15 GND 23 CLK+
8 NC 16 HPDET 24 CLK-
C5 GND

J2: COM1 & COM2

PIN No

RS-232 (COM1, COM2)

RS-422 (COM?2)

RS-485 (COM2)

DCD (Data Carrier Detect)

TX-

DATA-

RXD (Receive Data)

TX+

DARA+

RUBY-PB6511
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3 TXD (Transmit Data) RX+ N/C
4 DTR (Data Terminal Ready) RX- N/C
5 GND (Ground) GND GND
6 DSR (Data Set Ready) N/C N/C
7 RTS (Request to Send) N/C N/C
8 CTS (Clear to Send) N/C N/C
9 RI (Ring Indicator) N/C N/C
: J2(COM2) JP11 RS-232/422/485
J3:
PIN No.
1(Bule)
2(Green)
3(Red)
J7: CPU
10 1
4l
PIN No.
1 Ground
2 +12V
3 Fan on/off output
4 Fan Speed control

Molex 5045-3 4Pin
Molex 5102-4(4 FAN ,5102-3 3 FAN

J10: ATX 4 12v

—

L
1
PIN No.
1 Ground
2 Ground
3 +12V
4 +12V

Molex 5566-04A
Molex 5557-04R

RUBY-PB6511



J15:

15O
o
I PO
PIN No.
1 Ground
2 Fan speed control
3 Fan on/off output
Molex 5045-3
Molex 5102-3
J16: WDT LED
JL lj
PIN No.
1 WDT (+)
WDT (-)
A2-2PA-2.54DSA
HKP-2FS01
J22/25/37: USB
1[olc|2
oo
OO
oxe,
9 <10
PIN No. PIN No.
1 5V Dual 2 5V Dual
3 USB- 4 USB-
5 USB+ 6 USB+
7 Ground 8 Ground
9 Key (No pin) 10 N/C
A1-10PA-2.54DSA 9Pin

HKP-10F02 Pin

RUBY-PB6511
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J26:

1[olc)z
3¢
3
58
15|12 <16
PIN No. PIN No.
1 PWR_LED(+) 2 Speaker(+)
3 PWR_LED(-) 4 N/C
5 J4 LAN1_ACT(+) 6 N/C
7 J4 LAN1_LINK(-) 8 Speaker(-)
9 J5 LAN2_LINK(-) 10 GND
11 J5 LAN2_ACT(+) 12 Power Button
13 [HDD_LED(+) 14 Rest
15 |HDD_LED(-) 16 GND
A1-16PA-2.54DSA
HKP-16F02
J27/28: COM3~COM4
J27 COM4 ,J28 COM3
2 10
DO000
DDD
1 9
PIN No
RS-232
1 DCD (Data Carrier Detect)
2 DSR (Data Set Ready)
3 RXD (Receive Data)
4 RTS (Request to Send)
5 TXD (Transmit Data)
6 CTS (Clear to Send)
7 DTR (Data Terminal Ready)
8 RI (Ring Indicator)
9 GND (Ground)
10 N/C

JAE PS-10PE-D4T1-B1E
HKP-10F02
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J32: SMBus

1]
&
.
5 |2
PIN No.
1 SMBus CLK
2 N/C
3 Ground
4 SMBus DAT
5 +5V
A2-5PA-2.54DSA (2Pin
HKP-5FS01  (2Pin
J38: LPT
PIN No. PIN No.
1 P_STB# 2 AFD#
3 P_PDO 4 ERR#
5 P_PD1 6 INIT#
7 P_PD2 8 SLIN#
9 P_PD3 10 |GND
11 P_PD4 12 |GND
13 P_PD5 14 |GND
15 P_PD6 16 |GND
17 P _PD7 18 |GND
19 ACK# 20 |GND
21 BUSY 22 |GND
23 PE 24 |GND
25 SLCT 26 |GND
JAE PS-26PE-D4T1-B1E
HKP-26F02

RUBY-PB6511
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PCI
(WDT) GPIO

3.1 Intel LGA 1155

LGA 1155 CPU

1) (1) (2)
1),

2)
CPU (pin 1)
CPU 3-4

CPU

RUBY-PB6511
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INTELS CORE™
ERBHEE 3. 4BLHE

HALAT
L
3-2

CPU

3-4

16
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CPU

( 33)
3) CPU
4) CPU CPU
LGA1155

5) LGA1155 12V PWR1 4 12V
PWR1 : CPU
PIN No. Description PIN No. Description

1 GND 3 P12V _VRD

GND 4 P12V VRD

CPU
1) CPU
2) CPU
3) CPU CPU
4) CPU
CPU

® Core™ 7/ Core™ i5/ Core™ i3

(LGA1155)

RUBY-PB6511
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3.2

4 DIMM DDR3 1066/1333 SDRAM 16GB
RUBY-PB6511 DDR3 1066/1333 240 DIMM 4
ECC(Error Checking and Correcting) register 16GB

DIMM1 DIMM
DIMM 2
DDR3 DIMM
DDR3
DDR3
DDR3 DDR3
1333MHz 21.2GB/s 10.6GB/s
1066MHz 17GB/s 8.5GB/s
BIOS DRAM

RUBY-PB6511 18




A-0 (J20]
A-1(0J27)

B-0(J23)
B-1(J24)

2
A A-0 (J20) B B-0(J23)
4
4 / 4
/ 2 A A0
(J20) B B-0 (J23) A A-1(J21) B B-1(J24)

RUBY-PB6511 19



3.3

4 BIOS 4.4 Chipset Enabled
PCI Express Port [Enabled]
PEG Force Port [Enabled]

Detect Non-Compliance Device [Enabled]

PCI Express 1.x

2.0 2.0

3.4

34.1 Windows XP 32bit

Windows XP 32bit
1. Chipset

N

. dotnet
3. VGA

4. LAN
5. Audio

6. ME
7. Windows Update Internet Explorer7
Internet Explorer7

8. Adobe Acrobat Reader
Acrobat

3.4.2 Windows 7

1. Windows 7 Windows 7 OS

RUBY-PB6511
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3.5 CMOS

/

JP9: CMOS
[
2
J| 3
JP9
1-2 Short Normal Operation [
2-3 Short Clear CMOS Contents
3.6 WDT
WDT

RUBY-PB6511

WDT

[ WDT

WDT

WDT

WDT

NMI

WDT

PNP 1/O

ITE

NMI

IT8781F

WDT

CMOS

WDT

WDT

RUBY-PB6511
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1) Ox2E:EFIR (Extended Function Index Register, for identifying CR index number)
2) Ox2F:EFDR (Extended Function Data Register, for accessing desired CR)

WDT

/I Enter Extended Function Mode

outp(0x002E, 0x87);

outp(0x002E, 0x87);

/I Enable Pin 77 as WDTO#

/I Select Logic Device 8

outp(0x002E, 0x07);

outp(0x002F, 0x08);

/I Active Logic Device 8

outp(0x002E, 0x30);

outp(0x002F, 0x01);

Il Select Count Mode

outp(0x002E, OxF5);

outp(0x002F, (inp(0x002F) & 0xF7) | ( Count-mode Register | & 0x08));
/I Specify Time-out Value

outp(0x002E, OxF6);

outp(0x002F, | Time-out Value Register ));
/I Disable WDT reset by keyboard/mouse interrupts
outp(0x002E, OxF7);

outp(0x002F, 0x00);

/I Exit Extended Function Mode

outp(0x002E, OxAA);

Value of | Count-mode Register |

1) 0x00 -- Count down in seconds (Bit3=0)
2) 0x08 -- Count down in minutes (Bit3=1)
Value of | Time-out Value Register |

1) 0x00 -- Time-out Disable

2) 0x01~0xFF -- Value for counting down

RUBY-PB6511



3.7 GPIO

RUBY-PB6511 1/O
8 /
I/ 0O
JP8: 8 GPIO
PIN No. PIN No.
1 GPIO11 2 GPIO14
3 GPIO12 4 GPIO10
5 GPI1047 6 GPIO36
7 GPIO50 8 GPIO37
9 GND 10 VCC
8 GPIO ITE IT8781F TTL
12
I/O
ITE IT8781F

RUBY-PB6511
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BIOS

4
BIOS
RUBY-PB6511 AMI BIOS ROM
BIOS
CMOS RAM
RUBY-PB6511
CMOS

CMOS

4.1
POST Power On Self Test)

<Del> BIOS

Press <Del> to enter SETUP
BIOS
/ RESET
<Ctrl> <Alt> <Delete>
Press <F1>to Run SETUP or Resume
BIOS BIOS <F1>
<Esc>

Beneral Help

i Move
;- Select
o va e
rEx LT
feneral Help

tPrevious Values
Optimized Cefaults
;o Save 8§ Exit Setup

RUBY-PB6511
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BIOS

4.2 Main

Aptio Setup UtLiity - Ig (C) 2010 American Megatrends, Inc.

BIDS Informatlon Set the Date. Us=e Tab to
BIDS Vendor Amer lcan Megatrends sultch beteeen Cata elements.
Core Version 4.6.4,0

Comp L iency UEFTI 2.0

Froject version 1A0QL 0,12 =64

Bulld Date and Time 05/12/2011 14:05:24

Memory Information

Tatal Memorsyy 1024 M8 (DOR3 1067)
System Language [Eng 1 ish]
[Fri /s20s2011]
System Tlme [19:08:05] +k: Select Screen
fi: select Item
Rccess Level Administrator Enter: Select

«/=: Change Opt.

Fi: General Melp

F2: Previous Values
F3: Dptimized Defaulls
F4: Save B Exit

ESC: Exit

System Lanquage

: English.

BIOS Information, Memory Information

System Time

<Hour> <Minute> <Second> [ ] [ ]

System Date
<Day>, <Month> <Date> <Year> [ ] [ ]

RUBY-PB6511 25



BIOS

4.3 Advanced

Aptio Setup Utillity = Copurlght (C) 2010 American Megatrends, Inc.

Enable or Diszable Boot Optlon
Legacy OpROM Support for Legacy Network Devices.

Launch Storage OpROW [Enab led)

PCI Subsystem Settings
RACPI Settings

S5 RTC Wake Settings
CPU Cont Lgurat Lon

SATA Conf Lgurat lon
Thermal Configuratlon
Intel IGD SHSCT OpRegion
UsSE Conf lguration

Info Report Configuration ++; Select Screen
Super 10 Configuratlon ti: Select Item

H/HW Monltor Enter: Select

Serinl Port Console Redirectlon +/=1 Change Opt.

Fil: General Help

F2: Previous Values
F3: Optimized Defaults
F4: Save & Exit

ESC: Exit

vTYyvvyVvyVvyVvyeyveww

Launch PXE OpROM

: Disabled, Enabled.

Launch Storage OpROM

: Disabled, Enabled.

RUBY-PB6511 26



BIOS

PCIl Subsystems Settings

PCI, PCI-X PCI Express

Aptlo Setup Utility - Cop ght (C): 2010 American Megatrends, Inc.

FCI Bus Driver Yersion Vv 2.03.00 In case of multiple Optlon
ROMS (Legacy and EFI
Compatible), specifies what

PCI Common Settings Settings PCI Optlion ROM to launch.,
FCI Latency Timer [32 PCI Bus Clocks]
VGA Palette Snoop [oisabled]
PERR#¥ Generation [Disabled]
SERRF Generation [Disabled]
FCI Express Device Settings
Relaxed Ordering [Oisabled]
Extended Tag [0 isabled]
Ka Snoop {Enab led]
Mo Lmum: Pay load [Rstol ++: Select Screen
Mo mum Read Request [Auto] Th: Select Item
Enter: Select
FCI Express Link Settings «/=: Change Opt.
ASFH Support [Disabled] Fi: General Help
RARNING: Enabling ASPM may cause some F2: Previous Volues
PCI-E devices to fall F3: Optimized Defaults
Extended Synch [Disab led] F4: Save 8 Exit
ESC: Exit

PCI ROM Priority
ROM EFI PCO ROM

: Legacy ROM, EFI Compatible ROM.

PCI Latency Timer
PCI

: 32 PCI Bus Clocks, 64 PCIl Bus Clocks, 96 PCIl Bus Clocks, 128 PCI Bus
Clocks, 160 PCI Bus Clocks, 192 PCI Bus Clocks, 224 PCI Bus Clocks, 248 PCI Bus
Clocks.

VGA Palette Snoop
: Disabled, Enabled.

PERR# Generation
PERR# PCI
: Disabled, Enabled.

SERR# Generation
SERR# PCI
: Disabled, Enabled.
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BIOS

Relaxed Ordering
: Disabled, Enabled.

Extended Tag
Enabled 8

: Disabled, Enabled.

No Snoop
: Disabled, Enabled.

Maximum Payload
Set Maximum Payload of PCI Express Device or allow System BIOS to select the
value.

: Auto, 128 Bytes, 256 Bytes, 512 Bytes, 1024 Bytes, 2048 Bytes, 4096 Bytes.

Maximum Read Request
PCl Express BIOS

: Auto, 128 Bytes, 256 Bytes, 512 Bytes, 1024 Bytes, 2048 Bytes, 4096 Bytes.

ASPM Support
ASPM : Force LO — Force all links to LO State: AUTO — BIOS auto

: DISABLE - Disables ASPM.
: Disabled. Auto, Force LO.

Extended Synch

: Disabled, Enabled.

RUBY-PB6511 28



BIOS

ACPI Settings

Aptio Setup Utliity - Copyright (C) 2010 American Megatrends,. Inc.

Enables or Disables BIOS ACPI
Auto Conflguration.

Enable Hibernation [Enab led]
ACFI Sleep State [53 (Suspend to RAM)]

++: Sglect Screen

Ti: Select Item

Enter: Select

+/=: Change Opt.

Fi: General Melp

F2: Previous Values
F3: Optimized Defaults
Fd: Save 8 Exit

ESC: Exit

Enabled ACPI Auto Configuration
: Enabled, Disabled.

Enabled Hibernation

0S/S4
O
: Enabled, Disabled.

ACPI Sleep State
SUSPEND ACPI

: Suspend Disabled, S1 (CPU Stop Clock), S3 (Suspend to RAM).

RUBY-PB6511 29



BIOS

S5 RTC Wake Settings
RTC S5

Aptlio Setup Utiil

ty = Copuyrlght

2010 American

Megatrends, Inc.

Enable or disable System wake
on alarm event, kKhen enabled,
System will woke on the
hrzzmin::sec specified

+¢: Splect Screen

Fh: Select Item

Enter: Salect

+/=: Change Opt.

Fl: General Help

F2: Previous Values
F3: Optimized Defaults
F4: Save 8 Exit

ESC: Exit

RUBY-PB6511
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BIOS

Wake system with Fixed Time

hr::min::sec
: Disabled, Enabled

Aptio Setup Utllity - Copyrlight (C) 2010 Ameclcan Megatrends. Inc.

] Wake system with Fixed Tilme [Enab led] select 0-23 For exanple enter
3 for 3am and 15 for 3pm

Hake up minute 0
Kake up second 0

++: Select Screen

Th: Select Item
Enter: Select

+/=: Change 0Opt.

Fl: General MHelp

F2: Previous Values

1 F3: Optimized Defaults
F4: Save 8 Exit

ESC: Exit

Wake up hour
0-23 3 3 3 15

1 0-23

Wake up minute
: 0-59

Wake up second
: 0-59
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BIOS

CPU Configuration
CPU

n Hegatrends, Inc.

CPU Conf igurat lon Enabled for Windows NP and
Linux (05 optimized for

Intel(R) Core(T™) 13-2120 CPU @ 3.30GHz Hyper-Threading Technology)

EMTES Supported and Disabled for other 05 (0S5

Processor Spesd 3300 MMz not optimized for

Processor Stepolng 20647 Hyper-Threading Technology) .

Microcode Revision & When Dilsabled only one thread

Processor Cores 2 per enabled core is enabled.

Intél HT Technology Supported

fct lve Processor Cores [a11]

Limit CPUID Maximum [Disabled]

Execute Disable Bit [Enabled] +=: Select Screen

Hardusre Prefetcher [Enab led)] Th: Select Item

Ad jacent Cache Line Prefetch [Enab led] Enter: Select

Intel Virtualization Technology [Oisabled] +/=: Change Opt.

Fower Technology [Energy Efficient] Fi: General Help

Factory long duratlion power 1imit 65 HWatts F2: Previous Values

Long duration poser Iimit (1] F3: Optimized Defaults

Factory long duration maintalned 1000 nrs F4: Save 8 Exit

Long duration maintalned [ ESC: Exit

Recommended short duration power | 1.1 = Long Duration

short duratlion power Limit (]

Hyper-Threading
Windows XP  Linux( 0S)
0S( 0S)
1 1
: Disabled, Enabled.

Active Processor Cores

DAl 1, 2, 3.

Limit CPUID Maximum
Windows XP
: Disabled, Enabled.

Execute Disabled Bit

XP OS Windows Server 2003 SP1, Windows XP SP2, SuSE Linux 9.2,
RedHat Enterprise 3 Update 3.

: Disabled, Enabled.
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BIOS

Hardware Prefetcher

MLC /
: Disabled, Enabled.

Adjacent Cache Line Prefetch

: Disabled, Enabled.

Intel Virtualization Technology
Intel Virtualization Technology VMM

: Disabled, Enabled.

Power Technology

: Disabled, Energy Efficient, Custom.

Aptio Setup Utility - Copuright (C) 2010 American Megatrends, Inc.

EMTE Supported alEnable the power management

Processor Speed J300 MHZ ] features.

Frocessor Stepping 206a7 |

Microcode Revislion ]

Frocessor Cores 2

Intel HT Technology Supported

Hyper-thread ing {Enabled)

ACtive Processor Cores [ALLl

Limit CPUID Maximum [Disabled]

Execute Disable Bit [Enab led]

Hardusre Prefetcher [Enabi led]

#d jacent Cache Line Prefetch [Enab led)

Intel Virtuallzatlion Technology [bisab led] =: Select Screen
Th: Select Item

EIST [Enab led] Enter: Select

F-STATE Coordination M _ALL] +/=: Change Opt.

CPU C3 Report [0 lsab led] Fi: General Help

Package C State limit [No Limit] F2: Previous Values

Factory long duration power 1imit 65 Watts F3: Optimized Defaults

Long durat lon power limit 0 F4: Save B Exit

Factory long duration malntained 1000 ms ESC: Exit

Long duration malntalned (1]

Recommended short duratlon power 1 1.1 = Long Duratlon

Short duratlion power limit 0 v

EIST

: Disabled, Enabled.

E-STATE Coordination

- HW_ALL, SW_ALL, SW_ANY.
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BIOS

CPU C3 Report
0OS CPU C3 ACPI C2 /
: Disabled, ACPI C-2, ACPI C-3.

Package C State limit
: CO, C1, C6, C7, No Limit.

Long duration power limit
W( )
1 0-255

Long duration maintained

: 0-32000
Short duration power limit
W( )

1 0-255

SATA Configuration
SATA

o Setup Utility - Copyr-ight (C) 2010 American Hegatrends, Inc.

SATA Conf lgurat lon (1) IDE Mode. (2) AHCI Mode.
(3) RAID Mode.

Serial-ATA Controller O [Compat ible]
Serial-ATA Controller 1 [Enhancied]
SATA PortD Nat Present
SATA Portl Not Present
SATA Port2 Not Present
SATA Port3 Not Present
++: Select Screen
SATA Portd Not Present Th: Select Item
Enter: Select
SATA Ports Mot Presant +/=1 Change Opt.

Fl: General Help

F2: Previous Values
F3: Optimized Defaults
F4: Save 8 Exit

ESC: Exit
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SATA Mode

IDE/AHCI
: Disable, IDE Mode, AHCI Mode.

Serial-ATA Controller O
ATA 0 /

: Disabled, Enhanced, Compatible.

Serial-ATA Controller 1
ATA 1 /
: Disabled, Enhanced.

Thermal Configuration

Aptlo Setup Utility - Copyright (C) 2010 Amerlican Megatrends, Inc.

Thermal Configuration Enabled/Disabled WE SHBuUS
Thermal Reporting Conf lguration

Thermal Data Reporting [Enab 1ed]

SMBus Buffer Length [20]

Thermal Reporting EC PEC [Disabled]
FCH Temp Read [Enab led]

Select slots with TS on DIMM

Thermal Sensor on DINMO [Disabled)

Thermal Sensor on DIMML [Disabled]

Thermal Sensor on DIMM2 [Disabled] ++: Splect Screen
Thermal Sensor on DIMMI [Disabled] Th: Select Item

Enter: Select

Alert Enable Lock [Disabled] «/=: Change Opt.
FCH Alert [Disabled] Fl: General Melp
DIMM Alert [ isabled] F2: Previous Values

F3: Optimized Defaults
Fid: Save & Exlit
ESC: Exit

ME SMBus Thermal Reporting
ME SMBus /
: Disabled, Enabled.

Thermal Data Reporting
: Disabled, Enabled.
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SMBus Buffer Length
EC SMBus
:1,2,5,9, 10, 14, 20.

Thermal Reporting EC PEC
SMBus (PEC)
: Disabled, Enabled.

PCH Temp Read
PCH

: Disabled, Enabled.

Thermal Sensor on DIMMO
: Disabled, Enabled.

Thermal Sensor on DIMM1
: Disabled, Enabled.

Thermal Sensor on DIMM2
: Disabled, Enabled.

Thermal Sensor on DIMM3
: Disabled, Enabled.

Alert Enable Lock

: Disabled, Enabled.

PCH Alert

: Disabled, Enabled.
DIMM Alert

: Disabled, Enabled.
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Intel IGD SWSCI Configuration
Intel IGD SWSCI OpRegion

Aptio Setup Utility - Copyright (C) 2010 American Megatrends, Inc.

Galect DVHT Mode used by

Intel IGD SWSCI OpReglon Conf lguratlon Internal Graphics Device
DVWMT/F INED Mamory [2semB]

IGD - Boot Type [velos Default |

Spread Spectrum Clock [Disabled]

++: Select Screen

Ti: Select Item
Enter: Select

+/=1 Change Opt.

Fi: General Help

F2: Previous Values
F3: Optimized Defaults
F4: Save 8 Exit

ESC: Exit

DVMT Mode
DVMT
: Fixed Mode, DVMT Mode.

DVMT/EIXED Memory

DVMT/FIXED
: 128MB, 256MB, Maximum.

IGD — Boot Type
POST

: VBIOS Default, CRT, EFP, EFP2, EFP3, CRT + EFP.

Spread Spectrum Clock
: Disabled, Enabled.
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USB Configuration
USB

- Copyr ight (C) 2010 American Megatrends, Inc.

US8 Conf lguratlon Enables Legacy USE support.
AUTD optlon disables legacy
USE Devices: support if no USB devices are
1 Keyboard, 2 Hubs connected. DISABLE option mill

kegp USE devices avallable
only for EFI applications.

EHCI Hand-of f [Disabled]
Port 60/64 Emulation [Enab led]
USE hardware delays and time-outs:
Il usB transfer time-out [20 sec)
Pevice reset time-put [20 sec]
Device pouer-up delay {futo]
Il ++: Splect Screen

Tl: Select Item

Enter: Select

+f=: Change Opt.

Fi: General Help

F2: Previous Values
F3: Dptimized Defaultls
F4: Save & Exit

ESC: Exit
Legacy USB Support
USB AUTO USB
DISABLE EFI
USB
: Disabled, Enabled, Auto.
EHCI Hand-Off
EHCI OS EHCI
EHCI
: Disabled, Enabled.
Port 60/64 Emulation
/O 60h/64h USB

OS USB
Disabled, Enabled.

USB transfer time-out

11 sec, 5 sec, 10 sec, 20 sec.
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Device Reset time-out
USB Start Unit
: 10 sec, 20 sec, 30 sec, 40 sec.

Device Power-up delay

'AUTO!
100ms Hub descriptor

: Auto, Manual.

Info Report Configuration

Aptlo Setup Utility - Copuright (C) 2010 American Megatrends, Inc.

Info Report Conf lguratlion Post Report Support
Enabled/Disabled
Post Report

Error Message Report
Info Error Message [Oisabled]

Summary Screen
Summary Screen [Disabled]

++: Select Screen

Ti: Select Item
Enter: Select

#/=: Change Opt.

Fi: General Help

F2: Previous Values
F3: Dptimized Defaullrs
F4: Save B Exit

ESC: Exit

Post Report
: Disabled, Enabled.

Info Error Message
: Disabled, Enabled.

Summary Screen
: Disabled, Enabled.
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Super 10 Configuration

| ¥ Serlal Port O Conflguration
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Serial Port 0 Configquration

Aptio Setup Utility - Copyright (C) 2010 Amerlcan Megatlrends, Inc.

Serlal Port 0 Configuration Enable or Disable Serial Port
1 (COH)

Device Settings I0=0FBh; IRQ=4;

Change Settings [Auto]

Deyvice Mode [Standard Serlal Po...]
|
| ++: Select Screen

Tl: Salect Item
Enter: Select
+/=3 Change Opt.
I Fi: General Melp
F2: Previous Values
F3: Dptimized Defaults
F4: Save & Exit
ESC: Exit

Serial Port
: Disabled, Enabled.

Change Settings
I/O0
: Auto. |I0=3F8h; IRQ=4, I0=3F8h; IRQ=3,4,5,6,7,10,11,12, I0=2F8h;
IRQ=3,4,5,6,7,10,11,12, I0=3E8h; IRQ=3,4,5,6,7,10,11,12, IO=2E8h;
IRQ=3,4,5,6,7,10,11,12.

Device Mode
: Standard Serial Port Mode, IrDA 1.0 (HP SIR) Mode, ASKIR Mode.
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Serial Port 1 Configquration
1 (COMB)

Aptlio Setup Utility -~ Copyright (C) 2010 American Megatrends, Inc.

Serial Port 1 Conflguratlon Enable or Disable Serial Port
(COM)

Device Settings I0=2FBh: IRQ=3:

Change Sattings [Ruto]
Deyice Mode [Standard Serlal Po...l

++: Select Screen

Ti: Select Item

Enter: Select

+/=1 Change Opt.

Fi: General Help

F2: Previous Values

1 F3: Dptimized Defaults
F4: Save 8 Exit

ESC: Exit

Serial Port
: Disabled, Enabled.

Change Settings
I/O0
: Auto. |I0=2F8h; IRQ=3, I0=3F8h; IRQ=3,4,5,6,7,10,11,12, I0O=2F8h;
IRQ=3,4,5,6,7,10,11,12, I0=3E8h; IRQ=3,4,5,6,7,10,11,12, IO=2E8h;
IRQ=3,4,5,6,7,10,11,12.

Device Mode
: Standard Serial Port Mode, IrDA 1.0 (HP SIR) Mode, ASK-IR Mode.
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Serial Port 2 Confiquration
2 (COMC)

Aptio Setup Uthility - Copyright (C) 2010 Amerlcan Megatrends, Inc.

Serial Port 2 Conflguratlon Enable or Disable Serlal Port
(COM)

Device Settings I0=3E8h: IRQ=10:

Change Settings [Futo]

Device Mode [Standard Serlal Po...]

++=: Select Scresn

TLl: Select Item

Enter: Selsct

/=2 Change Opt.

Fi: General Help

F2: Previous Values
F3: Optimized Defaults
F4: Save A& Exit

ESC: Exit

Serial Port
: Disabled, Enabled.

Change Settings
I/O0
: Auto. |I0=3E8h; IRQ=10, I0=3F8h; IRQ=3, 4, 5, 6, 7,10,11,12, |0O=2F8h;
IRQ=3, 4, 5, 6, 7,10,11,12, I0O=3E8h; IRQ=3,4,5,6,7,10,11,12, |O=2E8h;
IRQ=3,4,5,6, 7,10,11,12.

Device Mode
: Standard Serial Port Mode, IrDA 1.0 (HP SIR) Mode, ASK-IR Mode.
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Serial Port 3 Confiquration
3 (COMD)

Aptio Setup Utillty - Copyright (C) 2010 American Megatrends. Inc.

Serial Port 3 Conflguratlon Enable or Disable Serial Port
(COM)

Device Settings 10=2€6h: TRO=11:

Change Settings [Auto]

Dew lce Mode [Standard Serial Po...]

++: Select Screen

Tl: select Item
Enter: Select

+«/=1 Change Opt.

Fi: General Help

| F2: Previous Values
F3: Dptimized Defaults
F4: Save 8 Exit

ESC: Exit

Serial Port
: Disabled, Enabled.

Change Settings
I/O0
: Auto. |0=2E8h; IRQ=11, I0=3F8h; IRQ=3,4,5,6,7,10,11,12, IO=2F8h;
IRQ=3,4,5,6,7,10,11,12, I0=3E8h; IRQ=3,4,5,6,7,10,11,12, I0O=2E8h; IRQ=3,4,5,6,
7,10,11,12.

Device Mode
: Standard Serial Port Mode, IrDA 1.0 (HP SIR) Mode, ASK-IR Mode.
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Parallel Port Configuration

(LPT/LPTE)

Aptlo Setup Utility -~ Copyright (C) 2010 American: Hegatrends, Inc.

l Parallel Port Configuratlion Enable or Disable Parallel
Port (LPT/LPTE)

Device Settings 10=3T8h; IRQ=5;
Change Settings [Auto]
Device Mocs [Standard Parallel ...]

++: Select Screen

Th: Select Item

Enter: Select

+/=: Change O0pt.

Fi: General Melp

F2: Previous Values
F3: Dptimized Defaults
F4: Save B Exit

ESC: Exit

Parallel Port
: Disabled, Enabled.

Change Settings
I/O0
: Auto. 10=378h; IRQ=5, 10=378h; IRQ=5,6,7,10,11,12, I0=278h;
IRQ=5,6,7,10,11,12, I0=3BCh; IRQ=5,6,7,10,11,12, I0=378h; I0=278h; I0=3BCh.

Device Mode

: Standard Parallel Port Mode, EPP Mode, ECP Mode, EPP Mode & ECP
Mode.
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Watchdog Timer

Aptio Setup Utility = Copyrlght (C) 2010 American Megatirends, Inc.
Advance
watchdog Timer Enable WOT cController
Device Settings Reset Reguired
Change Settlngs [WOT Dlsabled]

++: Select Screen

Tl: Salect Item
Enter: Select

+/=: Change Dpt.

Fl: General Help

F2: Previous Values
F3: Optimized Defaults
F4: Save 8 Exlit

ESC: Exit

WDT Controller
: Disabled, Enabled.

Change Settings
I/O0
: WDT Disabled, 10 Seconds, 20 Seconds, 30 Seconds, 40 Seconds, 50
Seconds, 60 Seconds.
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H/W Monitor

(C) 2010 Amerlican Megatrends, Inc.

FC Health Status Smart CPU Fanm Functlon

Smart CPU Fan Control {60]

Smart System Fan Funct lon [Enab Led]

Smart System Fan Control [55}

System Temperaturel : +38 C

System Temperatured ! +36 C

CPU Temperature t +49 C

CPU FAN Speed : 4560 RPHM

System FAN1 Speed : NR

Voore : +1.168 vV

+12V P 211,946 ¥ +=: Sglect Screen

5V P o+4.914 ¥ Tl: Select Item

+3V : 43,216 V Enter: Select

VEAT : +2.884 V +/=% Change Opt.
Fi: General Help
F2: Previous Values
F3: Dptimized Defaults
F4: Save B Exit
ESC: Exit

Smart CPU Fan Function
CPU
: Disabled, Enabled.

Smart CPU Fan Control
CPU
160, 70, 80, 90.

Smart System Fan Function

: Disabled, Enabled.

Smart System Fan Control

: 85, 60, 65, 70.
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Serial Port Console Redirection

Aptlo Setup Utility - Copyright (C) 2010 Amerlcan Wegatrends, Inc.

Console Redirectlon
Cos4(Pcl DevO,FuncO) (Disabled) Enable/Disable
Console Redirect lon Port Is Disabled

Serial Port for Out-of-Band Managements
Windows Emergency Management Services (EMS)

Cut-of-Band HMgmt Port COM4(Pcl DevO,FuncO)
Cata Bits 8

Parity Kone

Stop Blts 1

Terminal Type [VT-UTFB)

++: Solect SCreen

Th: select Item
Enter: Select

+/=: Change Opt.

Fi: General Help

F2: Previous values
F3: Optimized Defaults
F4: Save 8 Exit

ESC: Exit

Console Redirection

: Disabled, Enabled.

Terminal Type
VT-UTF8 out-of-road
VT100+ VT100
/
:VT100, VT100+, VT-UTFS8, ANSI.
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4.4 Chipset

* North Bridge
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North Bridge

Chipset

Aptio Setup Utllity - Copyrlight (C) 20

10 American Megstrends, Inc.

Memory Informat Lon
Total Memory

Memory Slotd
Memory Slotl
Memory S1otZ
Memory Slotd

VT-d

Initate Graphic Adapter
IGD Memory

Render Standby

IGO0 Multi-Honitor

FCI Express Port
PEG Force Genl
Detect Non-Compllance Device

MAC Message Print

1024 #8 (DDR3

1024 M8 (DDR3I
ME (DOR3
M8 (DDR3
M8 (DOR3

L= = =

[0isabled]

{PEG/ 1GD]
{B-4M]

[Enab led]
{Oisabled]

[Auto]
[Dizabled)
(D isab led)

[0isabled]

1067)

1067)
1067)
1067)
1067)

Low MMID resources align at
BAHBS LO24HE

++: Select Screen

Th: Select Item

Enter: Select

+/=: Change Opt.

Fi: General Help

F2: Previous Values
F3: Dptimized Defaults
F4: Save & Exit

ESC: Exit

Low MMIO Align
MMIO

: 64M, 1024M.

VT-d
: Disabled, Enabled.

Intel Graphic Adapter

: 1GD, PCI/IGD, PCI/PEG, PEG/IGD, PEG/PCI.

IGD Memory
IGD

64MB/1024MB

: Disabled, 32M, 64M, 128M.

Render Standby

: Disabled, Enabled.

IGD Multi-Monitor

: Disabled, Enabled.
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PCI Express Port
[Auto] BIOS
[Enabled] BIOS
[Disabled] BIOS

[Enabled]

: Disabled, Enabled, Auto.

PEG Force Genl
[Disabled] PCI Express 1.x 2.0
[Enabled] PCI Express 1,x
2.0 [Enabled]
: Disabled, Enabled.

Detect Non-Compliance Device
[Disalbled] Graph Card
[Enabled] Card
Card [Enabled]
: Disabled, Enabled.

MRC Message Print

: Disabled, Enabled.

[Auto]
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South Bridge

cO10 Amerlcan Hegatrends,. Inc.

Enabled/Disabled SMBus

S8 Chipset Configuration Controller.
Hake on Lan from S5 [Enabled]

Restore AC Powsr LOsS [Power Off]

SLP_S4 Assertlon Stretch Enabile [Enab 1ed]

SLP_S54 Assertion Width [4=-5 Seconds])

feep Sx [Disab led]

Rudio Conf iguratlon

Azalia HD Audio [Enabled]
fAzalia internal HWOMI codec [Bisabled]
++: Select Screen
High Preclslon Event Tlmer Configuration Tl: Select Item
High Precision Timer [Enabyled) Enter: Select
+/=: Change Opt.
» PCI Express Ports Configuration Fi: General Help
» USE Conflguration F2: Previous Values

F3: Optimized Defaults
F4: Save B Exit
ESC: Exit

SMBus Controller
: Disabled, Enabled.

Wake on Lan from S5
S5 GbE PME /
: Disabled, Enabled.

Restore AC Power Loss

(G3 )
: Power Off, Power On, Last State.

SLP S4 Assertion Stretch Enable
SLP_S4# Assertion Stretch /
: Disabled, Enabled.

SLP S4 Assertion Stretch Width
SLP_S4# Assertion signal
1 1-2 Seconds, 2-3 Seconds, 3-4 Seconds, 4-5 Seconds.

Deep Sx
Deep Sx DC Deep S4/S5

AC Deep S4/S5

RUBY-PB6511 52



BIOS

: Disabled, Enabled in S5 (Battery), Enabled in S5, Enabled in S4 and S5

(Battery), Enabled in S4 and S5.

Azalia HD Audio

: Disabled, Enabled.

Azalia Intermal HDMI codec

HDMI
: Disabled, Enabled.

High Precision Timer

: Disabled, Enabled.
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PCIl Express Ports Configuration

Aotio Setup Utility - Copyright () 2010 American Megatrends, Inc.

Chipset

PCI Express Ports Conf lguratlon

PCI Express Port
FCI Express Port
PCI Express Port
PCI Express Port
FCI Express Fort
PCI Express Port
PCI Express Port

O =4 OF UM & L3 M

PCIe Sub Decode

[Auto]
[Auto)
[Auta]
[Auto]
[Auto]
[Auta)
[Auta]

[Disabled]

Enabled/Disabled the PCI
Express Poris In the Chipset.

++: Celect Screen

fi: Select Item

Enter: Select

«/=: Change Opt.

Fi: General Help

F2: Previous Values
F3: Optimized Defaults
F4: Save 8 Exit

ESC: Exit

PCIl Express Port 1

: Disabled, Enabled, Auto.

PCIl Express Port 2

: Disabled, Enabled, Auto.

PCIl Express Port 3

: Disabled, Enabled, Auto.

PCIl Express Port 4

: Disabled, Enabled, Auto.

PCIl Express Port 5

: Disabled, Enabled, Auto.

PCIl Express Port 6

: Disabled, Enabled, Auto.

PCIl Express Port 7

: Disabled, Enabled, Auto.
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PCIl Express Port 8
: Disabled, Enabled, Auto.

USB Configuration

Aptlo Setup Utility - Copyright (C) 2010 American HMegatrends, Inc.

uUsS8 Conf Lgurat lon Enabled/Disabled All USB
Devices
EHCI Controller 1 [Enab Led]
EHCI Controller 2 [Enab led])
usg Port 0 [Enab led)
uUse Port 1 (Enab led)
uss Port 2 [Enab lad]
us8 Port 3 [Enab Led]
USE Port 4 [Enab Led]
use Port 5 [Erab Led]
USB Port & [Enab led] ++: Select Screen
Us8 Port 7 [Enabled] Th: Select Item
USE Port 8 [Enab 1ad]) Enter: Select
USB Port 9 [Enab led) +/=: Change Opt.
USE Port 10 [Erab Led) Fi: General Help
USE Fort 11 [Enab led] F2: Previous Values
use Port 12 [Enab led] F3: Optimized Defaults
US8 Port 13 [Enab led] Fd: Save B Exit
ESC: Exit

All USB Devices
usB /
: Disabled, Enabled.

EHCI Controller 1

USB2.0 (EHCI) /
: Disabled, Enabled.

EHCI Controller 2

USB2.0 (EHCI) /
: Disabled, Enabled.

USB Port 0-13

usB 0 13 /
: Disabled, Enabled.
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2010 Amer Loan

Hegatrends, Inc.

Boot Conf iguration
Bootup NumLock State

Quiet Boot
Fast Boot

CSM16 Module Verlson
GateAZo Act lve
Cptlon ROM Mescages

Interrupt 19 Capture

Boot ODption Priorities
Boot Optlon o1

[Off]

[Disabled]
[Disabled]

07.63
[Upon Reguest]

[Force BIOS)
[Disabled]

{Built-in EFI Shell]

Munbéer of seconds to walt for
setup Activatlion kKey.

65535 (0xFFFF) means indefinite
walting.

++: Select Screen

fl: select Item

Enter: Select

#/=: Change Opt.

Fi: General Help

F2: Previous Values
F3: Dptimized Defaults
Fd: Save B Exit

ESC: Exit

Setup Prompt Timeout

: 1-65535.

Bootup Num-Lock State
Numlock

[On]
[Off]

: On, Off.
Quiet Boot

BIOS
POST
BIOS POST

BIOS

65535(0xFFFF)

Numlock

BIOS

POST
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BIOS
BIOS
: Disabled, Enabled.
Fast Boot
BIOS
: Disabled, Enabled.
GateA20 Active

UPON REQUEST - GA20  BIOS
ALWAYS - GA20

: Upon Request, Always.

Option ROM Messages
ROM

ROM POST

[Force BIOS] AMI BIOS
ROM [Keep Current]

: Force BIOS, Keep Current.

Interrupt 19 Capture

Enabled: Allows ROM 19
19
BIOS ROM BIOS
"capture”
1
ROM BIOS
ROM

: Disabled, Enabled.

2,3
RT 1MB
19
ROM
19 ’capture”
oS
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Boot Option #1

: Built-in EFI Shell, other bootable devices, Disabled.

4.6 Security

Aotlo Setup Utility - Copyrlght (£) 2010 American Hegatrends ., Inc.
Securlity :
Password Descrlptlon Set Setup Administrator
Password

If ONLY the Administrator’s password is set,
then this only limits access to Setup and is
only asked for when entering Setup.

If ONLY the User's password is set, then this
iz & power on password and must be entered to
boot or enter Setup. In Setup the User will
have Acdministrator rights.

The password must be 3 to 20 characters long.

User Password #+: Splect Screen

fl: Select Item
Enter: Select

#/=: Change Opt.

Fi: General Help

F2: Previous Values
F3: Optimized Defaults
Fd4: Save 8 Exit

ESC: Exit

Administrator Password

User Password
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4.7 Save & Exit

BIOS

BIOS

iy - Copyri

Aptio Setup Utl

w 1§ s By s

BIOS

ght (L) 2010 American Megatrends, Inc.

Discard Changes and Resst

Restore Defaults
Save as User Defaults
Restore User Defaults

Boot Override
Bullt-in EF] Shell

Save Changes and Reset

<Enter>

Discard Changes and Exit

Restore Defaults

Save as User Defaults

Restore User Defaults

Reset the system after saving
the changes.

+=: Select Screen

Th: Select Item
Enter: Select

+/=: Change Opt.

Fi: General Help

F2: Previous Values
F3: Optimized Defaults
F4: Save 8 Exit

ESC: Exit

CMOS
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Built-in EFI Shell

PCI

BIOS

http://software.intel.com/en-us/articles/uefi-shell/#Internal EFI Shell Commands
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2
(ON] BIOS
5.1
P4
CPU J10 ATX
ATA
ATA 1 SATA
6 J29 J30 J31 J34 J35 J36 SATA
IDE
BIOS SATA
Hard Dwive

Serial ATA
Power Cable

Serial ATA
Data Cabile
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5.2 BIOS

RUBY-PB6511
"DEL" BIOS BIOS

Loading the default setting

“Restore Defaults” "Y"
"Enter" BIOS
Portwell BIOS
BIOS
Improper disable operation
BIOS /
/
BIOS
VGA
COM1/COM2 USB
/ IRQ
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IRQ #4 COM1
IRQ #3 COM2
IRQ
IRQ# Description
IRQ #0 System Timer
IRQ #1 Keyboard Event
IRQ #2 Usable IRQ
IRQ #3 COM2
IRQ #4 COM1
IRQ #5 Usable IRQ
IRQ #6 Diskette Event
IRQ #7 Usable IRQ
IRQ #8 Real-Time Clock
IRQ #9 Usable IRQ
IRQ #10 Usable IRQ
IRQ #11 Usable IRQ
IRQ #12 IBM Mouse Event
IRQ #13 Coprocessor Error
IRQ #14 Hard Disk Event
IRQ #15 Usable IRQ
IRQ
IRQ IRQ
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System Memory Address Map

Memory Area Size Device Description
0000-003F 1K Interrupt Area
0040-004F 0.3K BIOS Data Area
0050-006F 0.5K System Data
0070-0E2E 54K DOS
OE2F-0F6B 5K Program Area
OF6C-9EFF 574K [Available]

= Conventional memory ends at 636K =
9F00-9FBF 3K Extended BIOS Area
9FCO-9FFF 1K Unused
AO000-AFFF 64K VGA Graphics
BO0O-B7FF 32K Unused
B800-BFFF 32K VGA Text
C000-CEBF 59K Video ROM
CECO-E5BF 92K Unused
ESCO-EA7F 19K ROM
EA80-EEFF 18K Unused
EFO00-EFFF 4K ROM
FOOO0-FFFF 64K System ROM
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