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1. Revision History.

Revision 00 10™ March 2000 Initial update from EMB1 Rev 02.

Revision 01 27" April 2000 Update for RevO1 to add riser and auto on/gff power on.
Revision 02 15" May 2000 Added PCI/ISA dot number clarification

Revision 03 23rd August 2000 Update for Rev02 changes and connectq

Revision 10 25" September 2000 First Customer Release

2. Reference M aterials

2.1, Intel Documents

Document Title / “Intel Order #
82371AB PCl-to-1SA / IDE Xcelerator (PI1X4); April 1997 / /. 290562-001
Intel 82371EB (Pl X4E) Specification Update; Rev 0.3; Novembey 1997/ / ) | 290635-007
PII1X4 BIOS Specification Update; Revision 0.9, December 1997 \/ / Y

82371AB (P11X4) PCI 1SA IDE Xcelerator Timing Specificatjor-Septamber 097 | 290548-001
Intel 440BX AGPset: 82443BX Host Bridge/Controller Datgsheet; April T998 290633-001
82443BX Specification Update; Rev 2.0; June1998 .| ~_ 7

440BX/440GX BIOS Specification Update; Rev 2.7; Jupe 30™4998™\./

Intel Celeron Processor Datasheet; January 1999/, \_ 243658-006
370-Pin Socket (PGA370) Design Guidelines; Koyébex 1998/ 244410-001

Intel ® Celeron ™ Processor (PPGA)/440ZX AGPSet Recomgended Design &
Debug Practices; Rev 1.0; Sept 1998

FM-1335 (yellow cover)

Intel ® Celeron ™ Processor, 300A, 333, 366 M Hz, A\Ebéctrical, Mechanical,
and Thermal Specifications (EMTS); Rev 1. ygyst 4"

FM-1276 (yellow cover)

Intel ® Coppermine-256K Processor, 600! A Electrical,
Mechanical, and Thermal Specifications EMTS) Sept 1999

FM-1685 (yellow cover)

Intel ® Celeron ™ Processor/440ZX |proc r Customer Reference
Schematics; Rev 1.0; August 1998

FM-1294 (yellow cover)

ATX Riser Specification ReviSon 1.0Recembar1999

5 Volt Boot Block Flash Mémofy/ Apxil 1999 / 290599-006
ﬁwef\érence Materials - Intel Documents
22, RadiSys Docé@\
Title N Author
BX System BIOS Base Specification_(Rev 1.1, 6/10/99) Bob McGregor
Bob McGregor

Product-Specific Er?oe?? Wboard (EMB1) System BIOS Specification

(Rev 1.1, 6/10/99)
We 2. Reference Materials- RadiSys Documents

ZMer cu ts

Aitle~ Publisher
PO%O) G?Aper 1/O Plug and Play Compatible Chip in Compact 100-Pin V/LJ National Semiconductor
ing, April 1998

Table 3. Reference Materials- Other Documents
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3. Project Overview

This motherboard is a standard product designed to fit into an ATX desktop computer ch
components that have been selected from the Intel Embedded Roadmap and are availabl¢fr
of 5 years from their date of introduction. This motherboard will be available from Rad
of itsintroduction.

is. Thisproduct uses
Intel for a minimum
5 years from the date

3.1. Functional Overview
This ATX long life, embedded motherboard consists of the following componem(s\.\

CPU 370-PPGA 300/66,433/66,566/66,733/66:370FC-PGAB0¢100,700/107,850/100
Socket 370 Radi Sys P/N 97-0002-00 or equivalent
North Bridge Intel FW82443BX; RadiSys P/N 97-3201-00 or equivalent
South Bridge Intel FW82371EB PIIX4E; RadiSys PIN 97-3202-06qr edsivayént
Memory Two 168 pin DIMM connectors; RadiSys P/NV97-0006-08-qr equivalent
2X AGP Conn. RadiSys P/N 97-1801-00or equivalent  / [/~ /
PCl slots Two and one shared; RadiSys P/N 97-0183(00,0y equiyalent
PCI Riser Radisys P/N 97-1806-00 or equivalent v [ — /
ISA dots Three and one shared; RadiSys P/N 97<0T84-00 et egdivalent
Clock Generator Pericom PI6C103; RadiSys P/N 97-£204-00 orequivalent
Clock Buffer Pericom PI6C182HX ; RadiSys P/N97/0255:00 o equivalent
Power 5V to 2.0V CPU core voltage r%r; irchitd FAN5061M;

RadiSys PIN 97-0012-00/0requivatent

Flash Boot Device | Micron 28F400B5-T, 542K RasliSySRIN 47-xxxx-00 or equivalent
(FBD)

Super 1/0 National PC87309; RadiSys P/NNa7-3203-00 or equivalent

Parallel Port Radi Sys P/N 97-0107-00 or egdiyalént’(Combination connector)

VGA Connector OR 97-1803-00 for paral}el.and 97-3804-00 for serial if non video board.
Seria Port COM1

Serial Port COM2 | RadiSys P/N 97-%239-00 orsquivalent

Floppy RadiSys P/N 970176°6Q or egllivalent

IDE Two RadiSygP/N 97-Q188°80 or equivalent

ATX PWR Conn. RadiZ/SP/N 97Q196-00r equivalent

USB DuahStaékethsonnestor/Radi Sys PIN 97-0151-00 or equivalent

PS/2 Stacked KeyboardM ouse PS/2 connector; RadiSys P/N 97-0203-00 or equivalent

CPU Fan Header (RadiSys PIN'97-0162200 or equivalent

RTC Battery Socket | RadiSys PIN\97-2500-00 or equivalent

RTC Battery Cell Sony BR2032; RadiSys P/N 17-0025-00 or equivalent

1X 29 Header r PWR Autton, reset button, PWR LED, HD LED, PC Speaker;
Radi SyS AN 97-1800-00 or equivalent

2X3 Hard/Soft PSU/ | (Religi€ PIN 97-259-00 or equivalent

2X5 Manufacturind | RadiSys /N 97-0119-00 or equivalent
Header

/\
Operating s%ent SWARG8,Win2000, WinNT 4.0, QNX & VX Works
Support

Table 4. EM 440 Components
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3.2.  Schematic Block Diagram

VRM Power
Supply Cele_ron/
VCORE, Pentiumll| 66/100MHz Host
15V & 2.5V Socket 370 | Clocks
loi
or
1 33MHz
— A I— e’
66/100MHz P >3 Clocks
] ] ~
7GP Slot 33V
v
< | > < \( / ock
¢ - uffer ————
443BX \__ ———  66/100Mhz
North Bridge ————* Buffered
] ] —
Two 168 pin DIMM Connectors 492 pin BGA — SSE;ZI
100MHz PC100SDRAM ]

“/>/\ \/
C&T 69030
VGA Controller < MHz PCTNBus
Build time Option
( prion) ) N/ _L _L _l_ ISA Slots
y
|:4 Primary USB Bus |1 X4
) South Bejdge

I:I | Secondary USB Bus
. in BGA
I:‘ Primary | DE Bus iSy3

N I Rl B B

v
28F400B5-T —| Serial Port A
BIOS ROM 87309 Serial Port B HDR
National I:I
1X3 Super 1/0 PS/2 KBD
CPU Fan HDR Q PS/2 Mouse
3X2 _|
— | Floppy Port
O | Parallel Port

Figurel.  Schematic Block Diagram
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3.2. Cderon/Pentiuml|il CPU

This ATX motherboard supports a Socket 370, Intel Celeron] and Pentium 111 Processors, It uses the GTL+
system bus used by the Pentium 11/111 processors with support limited to single processor/based systems. The 366,
433 & 566MHz versions of the Intel (Mendacino) Celerond Processor in aPlastic Pin G |d Axay (PPGA) or
FC_PGA and the 600, 700 & 850MHz versions of the Coppermine Pentium 111 proc C_PGA will be
supported. All three versions of Celeron contain 128K B of L2 cache and 16KB Cgde and™ atal 1 cache. The
Coppermine Pentium |11 processors contain 256K B of L2 enhanced cache.

Power and voltage specifications are as follows:

Power: 300/66MHz: 21.4W maximum
433/66MHz: 25.4W maximum
566/66MHZz: TBDW maximum
733/66MHz: TBDW maximum
600/100MHz:  19.3W maximum
700/100MHz:  22.5W maximum
850/100MHz:  27.3W maximum

85° C maximum case temperature

The thermal solution is discussed in the mechanical section of this specifjcation.

3.3. 82443BX North Bridge

The Intel 82443BX system controller provides
components. The 82443BX isa492 pin BGA r

The PCI Bus features are:
¢ Fully synchronous, min
e Zerowait state CPU-
e PCI 2.1 compliant
e Datastreaming su

PCI Command
7 // Interrupt Acknowledge
/) / Special Cycle
-/ 1/O Read
[/O Write

Configuration Read

Configuration Write
Dual Address Cycle
Reserved Commands
Table5.  82443BX Unsupported PCI Target Commands

Host Bus Command
Deferred Reply
Branch Trace Message
Memory Read of 16 Bytes
Memory Write of 16 Bytes

© RadiSys Corporation Page 8
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Host Bus Command
EA Memory Access
Table6.  82443BX Unsupported Commands as PCI Mast

O
&

S
@
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3.3.2. AGPBus
The 82443BX Host Bridge provides a AGP bus interface that is compliant with the A.G.P. Interface Specification,
Revision 1.0. The 82443BX supports AGP/PCI interface referred to as AGP for PCI transactions and AGP for PCI
transactions using the AGP enhanced protocols. The AGP is a high performance bus inténded for graphical display
devices. It provided the following features:

e Pipelined memory read and write operations.

¢ Demultiplexing of address and data on the bus.
¢ Real datathroughput over 500 MB/sec.

The AGP connector supports the AGP retention mechanism clip using the righthaded level vé

3.3.3. DRAM/SDRAM Memory Controller
The 82443BX supports EDO, 66 MHz & 100MHz SDRAM memory at dersitiestp to 312MB. The EM440 will

i <S , 256MB per SDRAM
DIMMs arereadily available. The BX does not support Fast Page Modg /i ces.

The 82443BX and the EM440 also support ECC.
34. PIIXA4E South Bridge

power management. A detailed descri ption of

3.4.1. PCI-ISA Bridge
The PIIX4E isfully PCI 2.1 compatible aswell as IEEE 996 Copatible (ISA, AT bus). On PCl, the PII X4E
operates as a bus master for various internal moguites ¢

ElO buses make the Pl X4E operate as a targél internap registers are positively decoded
The PIIX4E chip drives most of the ISA The PIIX4E incorporates an |SA bus compatible master and
daveinterface, and directly drives fiveA$ W|th t external data buffers. The | SA interface also provides byte

, and SY SCLK generation. There are two devices on the

EM440 connected to the |SA aqd the Flash ROM BIOS.

3.4.2. |DE Controller
The PII X4E fast IDE intgTa

& 4 aswell asBus Master (DMA) Modes 0, 1 and 2. Thereis no support
addr%s O0x3F7. The PIIX4E supports “UltraDMA/33" Synchronous DMA

ee compatibility devices, aDMA controller, atimer/counters, and an interrupt controller.
orporates the logic of two 82C37 DMA controllers. The timer/counter block contains three
| are equivalent in function to those found in one 82C54 programmable interval timer. The ISA
nterrupt controller incorporates the functionality of two 82C59 interrupt controllers.

(el s can provide support for fast Type-F transfers. The DMA controller also generates the ISA refresh

cycles.

© RadiSys Corporation Page 10
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The DMA controller supports two separate methods for handling legacy DMA viathe PCI bus. The PC/PCI
protocol allows PCl-based peripheralsto initiate DMA cycles by encoding requests and grants via three PC/PCI
REQ#/GNT# pairs. The second method, Distributed DMA, allows PCI devicesto receivexeads and writes to 82C37

oscillator input provides the clock source for these three counters.
Cascading of the interrupt controllers provides 14 external and two internal i

supports a seria interrupt scheme. The EM 440 does not support using this 2

state after removing power and restoring it to the circuit.
3.4.4. Enhanced USB Controller

e supports seria transfersat 12 or 1.5Mbit/sec
supports legacy keyboard and mouse software with

ill support basic power management functionality by putting the system in “ Standby” . Thisincludes
g doéwn the hard disk, shutting down the VGA d|splay, and throttling back the CPU. It also supports wake

user to configure the board to always power on or to wait for the power button to be pressed. Configuration is set
through the BIOS setup “ power” tab screen. The EM440 will retain the configuration as long as the onboard button
cell battery isfunctional.

© RadiSys Corporation Page 11
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If the onboard battery is not fitted then the board will always power on.

3.5. PCI BusImplementation And Devices

The EM 440 Baseboard implements a 3.3V, 32 bit primary PCI bus & supports 5V add iMNRCI ¢ards. The bus runs at
33 MHz and has the 82443BX asthe central resource. The primary PCI buswill ha sewen peripherals
connected to it: ahost/PCI-AGP bus bridge, a PCI/I SA bridge, a VGA controller, Znd three expansign slots (one
shared with 1SA dot) for PCl add-in cards. The VGA controller will be abuild TOr M440 Baseboard.

Set.
35.1 PCIl ATX Riser Card Slots

PCI Slot 3 (next to the AGP connector) has the capability to isér card inserted. This can support up
to 3 PCI card dots mounting the PCI cards horizontally. These dlots arewqnutually exclusive with the onboard PCI

and ISA dots. NN
Slot No. IDSEL PIRQO /| RRQT PIRQ2 PIRQ3
Board 2 20 /D, A B C
Board 3 21 A D/ A B
Board 4 22 B . C D A
Riser 1 27 _B._ /C D A
Riser 2 29 / C ~'D A B
Riser 3 31 { B A B C

Tablefs. RPSER SLOT ASSIGNMENTS

The ATX Riser connector specificatio Riser jdentification pins. These are connected to the PIIX4E GPI15
& GPI16 inputs. The following tableshowsthe ri ard type as indicated by the ID pins.

RISZRYD?2 “NRISER ID1 RISER TY PE
\O// / 0 3 Slot Riser
NN 1 2 Slot Riser
L D 0 Other
1 1 No Riser Fitted

3.5.2 VGA contrl

\/ Table8. ATX Riser ID type
|
A Chipsand Technlog@g

performance CRT \jdeo inferfacg’via the P2 connector.
The controller shpport the #0llowing non-interlaced video resolutions on the CRT.

© RadiSys Corporation Page 12
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SCREEN FORMAT NO. OF REFRESH MEMORY
(PIXELYS) COLORS RATES(HZ) | REQUIRED
640x480 256 60, 75, 85 30QKB
640x480 65,535 60, 75, 85 600KB
640x480 16.8 Million 60, 75, 85 9Q0K B\
800x600 65,535 60,7585  [/—960KB \
800x600 16.8 Million 60,7585 /| 144MB
1024x768 256 60, 75, 85 ~ 78BRBN
1024x768 65,535 60, 75, 85\ 1.57MB/
1024x768 16.8 Million 60, 79 2.36MB~
1280x1024 256 60, 75N\ | “431MB
1280x1024 65,535 60,75~ A.62MB
1600x1200 256 / 60 ~ 1.92MB
1600x1200 65,535 /(60 N~ 3.84MB
Table9. Available

3521 Video DRAM

The 69030 comes integrated with 4MB of high performanc
the need for any external video memory modules. A 4 MBARA

color at 1600 x 1200 resolutions.
3.5.3 PCI Expansion Slots

SDRAM oOr

hoard the video controller. This eliminates
uffer isimplemented which allows 16-bit

Three standard PCI card edge connectors (one
has support for ATX Riser card expansion.

EM440 for installing PCI add-in boards. Slot 2

RE Ot

The slot references are described here are for gompatibitity with the EMB1 product. The table following shows how

the slot are numbered compared to the standaid ering gchemes.,
CPU nr slotl | 1-AGP | 2-PCfw/Riser | “SCl 4-PCI/ISA | 5ISA | 61SA | 7-1SA
CPU nrdot7 | 7-AGP | 6-PCwiRi ZPCl 4-PCI/ISA 3ISA | 211SA | 1-1SA
EM440 dots | 1-AGR | 2eCIw/Riser |3-PCl 4PCIISA | 51SA [ 61SA [ 7-I1SA
EMB1dots | AGP J,3PCtw(Riser)| 2-PCI | 1-PCI/4-ISA | 3I1SA | 2-ISA | 1-ISA

e/  Slot Assignment Clarification

d Devices
bus directly. The BIOS ROM, National 87309 Super I/O and four

3.6.

3.6.2 Super /O
The National PC87309V LJ Super 1/0 controller provides floppy controller, parallel port, serial port, and PS/2
keyboard/mouse interface.

© RadiSys Corporation Page 13
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3.6.2.1 Floppy Disk
The floppy signals connect to a header on the EM440 allowing ribbon cable connection of afloppy disk drive. The
deviceis accessed at the standard PC 1/0 addresses of 3FOh-3F7h and interrupts are signgked on IRQ6.

3.6.2.2 Parallel Port

the IEC1000-4-2 specification.

3.6.2.3 Serial Ports

3.6.2.4 Keyboard and M ouse controller Q
A keyboard port and mouse port are provided. o ‘
industry standard 8042A controller . It islocated at MQ location
If enabled, the mouse interrupt utilizes IRQ12.

eypoard controller isfunctionally equivalent to the
60-64h. The keyboard interrupt connectsto IRQL.

3.6.3 ISA Expansion Slots
Four standard I SA card edge connectors
slots are numbered as slot1 from the edgé

3.7. Clocks

3.71 PericomPl6
The Pericom PI6C103

8MHz and one with a fixed frequency of 48MHz. A fourth clock output frequency
z or 48MHz and will be configured as a 48MHz on the EM440.

# of lines Frequency Voltage
2 66.66/100MHz 2.5
6 33.33MHz 3.3
2 48MHz 3.3
2 14.31818MHz 3.3

Table1l.  Clock Frequencies

© RadiSys Corporation Page 14
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3.7.2  Pericom P16C182 Clock Buffer
A 28 pin Pericom PI6C182 clock buffer uses the SDRAM reference clock output from the 82443BX to create the
clocks needed to drive the SDRAM modules (4 per DIMM connector) and the 2 feedback glocks to the 82443BX.
These feedback clocks allow adjustment of the SDRAM reference clock output of the 8 AQ B X. Disabling unused
outputs of the clock buffer is possible, by BIOS, viaan 12C interface.

3.71 AGP Clock
The 66MHZ AGP clock output of the 82443BX will be used to drive the clock sighal to a AGP co
attached to the EM440 A GP connector.

3.8. Port 80 Access
Installing a PCI Port 80 card into one of the PCI connectors of the EM440 wit\p Rort 80 access.

O
&

ypliant device

S
@

© RadiSys Corporation Page 15
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4. System Resour ce Details

4.1. System Memory Map

After the BIOS POST has been completed, the physical addresses from the CPU are mapg
to the following table. All shadowed BlOSes are write protected by the BIOS.

0 memory according

Some devices that may claim PClbus memory space are listed in thissection. T
system drivers dynamically allocate these devices.

d’or operating

Range CPU address Region Cached
0 to 640K 00000000-0009FFFF Systerh DRAM. yes
640K to 768K 000A0000-000BFFFF VGA pemory winglow no
768K to 816K 000C0000-000CBFFF SHadowbd AV A-B10S yes
816K to 832K 000CC000-000CFFFF USE’ Buffer’/Afea yes
832K to 896K 000D0000-000DFFFF ~_HSA bus or UBE yes
896K to 1M 000EO0000-000FFFFF /| Shadowed System ROM BIOS yes
1M to 16M (ISA limit) 001000OO-OOFFFFFF/\\ W yes
PCI SA no
16M to 64M (cache limit) OIOOOOOO-OﬁFFI— m?m or yes
/\ PC no
64M to Top of Memory MOOOOOO—O?IE#»QZ{ DRAM or no
(512M) | no
4G - IM t0 4G FFFO0000A-FFFFRRE 1MB 28F800B5-T FBD no

4.2. System /O Map

The following registers are accessi bI

exists aswell, which is not I

The addresses 0x0279 %A@s%

ory Map

for ISA Plug and Play compatibility.

. Some compatibility aliasing of PC compatibility registers

Port Address Functional group Usage Accessfrom Decode by
0000 DMA Controlhec 1 \R/W DMA 1 Channel 0 address PC PlIX4E
0001 R/W | DMA 1 Channel 0 count PCI PlIX4E
0002 R/W | DMA 1 Channel 1 address PC PlIX4E
0003 R/W | DMA 1 Channel 1 count PCI PlIX4E
0004 R/W | DMA 1 Channel 2 address PC PlIX4E
0005 R/W | DMA 1 Channel 2 count PCI PlIX4E
0006 R/W | DMA 1 Channel 3 address PC PlIX4E
0007 R/W | DMA 1 Channel 3 count PCI PlIX4E
0008 N R | DMA 1 Command PCI PIIX4E

iR W | DMA 1 Status PCI
0009’ W | DMA 1 Write Request PCI PlIX4E
000A { ) W | DMA 1 Single Mask Bit PCl PlIX4E
gos Y / W | DMA 1 Write Mode PCl PlIX4E
000€._ W | DMA 1 Clear byte pointer PCI PlIX4E
000D > W | DMA 1 Master clear PC PlIX4E
000E Y, W _ | DMA 1 Clear Mask PCI PlIX4E
000F R/W | DMA 1 Read/write all mask PCI PIIX4E
register bits

© RadiSys Corporation
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Port Address Functional group R/W Usage Access from Decode by
0020 Interrupt Controller 1 R/W | INT 1 Control PCI/ISA PIIX4E
0021 R/W | INT 1 Mask PONISA PIIX4E
0022 PCI Arbiter Control R/W | PM2 Register Block N 82443BX
0040 Timer/Counter R/W | Counter 0 Count/Status PSI/ISA PlIX4E
0041 R/W | Counter 1 Count/Status /TRCINSA \ PIIX4E
0042 R/W | Counter 2 Count/Status PCI/ISA \ | PIIX4E
0043 W | Command Mode PCITSA ) | PIIX4E
0060 Keyboard Controller R/W | Datal/O register PCI/I%/ 87309

R Reset Xbus IRQ12/M and RQ1< PCl/I PIIX4E
0061 NMI Status and Control R NMI Status I PIIX4E
W [ NMI Control \ﬁgl
0064 Keyboard Controller R | StatusRegister 9/ E PCI/ISA 87309
W | Command RegisteY /] . PCI/ISA
0070 Real-time clock, NM| W | RTC Index Regis(ey }zﬁt{fﬁo )J PCI/ISA PIIX4E
NMI Enable = bit
0071 RW | RTCDaaRegistert \ / PCI/ISA PlIX4E
0 soands
1 /™ secondsalarm
2/ N\| minftes
N Nrginutes alarm
4/ hours
5. hours alarm
/ | day of week
7 /| date of month
ENE month
~/ year
A status A
B / status B
< cY status C
0 P status D
/\\ E.. FF NVRAM
0080 DMA Co 1 RW | DMA Page (reserved) PCI/ISA PIIX4E
0081 R/ | DMA Channel 2 page register PCI/ISA PIIX4E
0082 R/W | DMA Channel 3 page register PCI/ISA PlIX4E
0083 R/W | DMA Channel 1 page register PCI/ISA PIIX4E
0084 R/W | DMA Page (reserved) PCI/ISA PlIX4E
0085 R/W | DMA Page (reserved) PCI/ISA PIIX4E
0086 O R/W | DMA Page (reserved) PCI/ISA PIIX4E
0087 R R/W | DMA Channel 0 page register PCI/ISA PIIX4E
0088 /KfM Caqtroller?2 R/W | DMA Page (reserved) PCI/ISA PlIX4E
0089 R/W | DMA Channel 6 page register PCI/ISA PIIX4E
008A { R/W | DMA Channel 7 page register PCI/ISA PlIX4E
008B R/W | DMA Channel 5 page register PCI/ISA PIIX4E
008¢/ R/W | DMA Page (reserved) PCI/ISA PIIX4E
00gb /) R/W | DMA Page (reserved) PCI/ISA PIIX4E
Q08E N/ / R/W | DMA Page (reserved) PCI/ISA PIIX4E
O08E N R/W | DMA Low Page Register Refresh | PCI/ISA PlIXA4E
0092 rt 92 R/W | Port 92 PCI/ISA PIIX4E
X094 VGA Controller R/W | POS102 Access Control PCI PIIX4E
00A0 “| Interrupt Controller 2 R/W | INT 2 Control PCI/ISA PIIX4E
00A1l R/W | INT 2 Mask PCI/ISA Pl X4E
00B2 Advanced Power R/W | Control PCI PlIIX4E
© RadiSys Corporation Page 17




97-7801-00 Issue 10

Printed on September 25, 2000

Port Address Functional group R/W Usage Access from Decode by
00B3 M anagement R/W | Status PCI PIIX4E
00C0 DMA Controller 2 R/W | DMA 2 Channel 4 address PON PlIIX4E
00C2 R/W | DMA 2 Channel 4 count 2C1 \ PlIX4E
00C4 R/W | DMA 2 Channel 5 address PSL \ PlIX4E
00C6 R/W | DMA 2 Channel 5 count /TREN \ PIIX4E
00C8 R/W | DMA 2 Channel 6 address PC \ | PIIX4E
00CA RW | DMA 2Channel 6count ~ /\ | PCT—— ) | PIIX4E
00CC R/W | DMA 2 Channel 7address .\ / |PCl / / | PIIX4E
00CE RW | DMA 2Channel 7count / N\ | PCl PlIX4E
00DO R | DMA 2 Status | PIIX4E

W DMA 2 Command \?
00D2 W | DMA 2 Write Requgst " PC PlIX4E
00D4 W | DMA 2 Write Sindle K1gssBit /| PCI PlIX4E
00D6 W [ DMA 2writeMdde// [ ) 7 [ PCl PlIX4E
00D8 W | DMA 2 Clear BytsPofnter™ / PCl PlIX4E
00DA W | DMA 2MagieFClear \__“~ PCI PIIX4E
00DC W | DMA 2 Clfar Mask PC PlIX4E
00DE R/W | DMA Wl/égister PCI PIIX4E
mask kits
00F0 Coprocessor W [/Coprocessqr Errory PCI/ISA PlIX4E
X102 VGA Controller RIW 4. POS102Register / PCl PlIX4E
X15C Super 1/0 R/W | Index Register_ PCI/ISA 87309
X15D Configuration R/W | Data Register/ PCI/ISA 87309
0170 Secondary IDE RW/ | Data~_ Y PCl PIIX4E
0171 RW | Excor/Fealtres PCl PlIX4E
0172 RIW torCount PCl PIIX4E
0173 (RIW | Setter Number PC PIIX4E
0174 NRW NCylifder Low PCI PlIX4E
0175 < RN Cylinder High PC PIIX4E
0176 0 “RW | Prive/Head PCl PlIX4E
0177 /\ RIW<J Status'Command PCI PIIX4E
01F0 Primary | RMW | Data PCl PIIX4E
01F1 R) | Error/Features PCl PIIX4E
01F2 RIW | Sector Count PCl PlIX4E
01F3 R/W | Sector Number PCI PII X4E
01F4 R/W | Cylinder Low PC PlIX4E
01F5 R/W | Cylinder High PCI PlIX4E
01F6 O R/W | Drive/Head PCI PlIX4E
01F7 A R/W | Status’Command PCI PIIX4E
X2F8 go 2'Sexial Peft R | Receiver buffer PCI/ISA 87309
W | Transmitter buffer
R/W | Baud rate divisor latch (LSB) PCI/ISA 87309
X2F9 7 T\ R/W | Interrupt enable register PCI/ISA 87309
/ R/W | Baud rate divisor latch (MSB) PCI/ISA 87309
)?FA Q R | Interrupt ID register PCI/ISA 87309
W FIFO Control register
X?FB\ Y R/W | Line control register PCI/ISA 87309
X2FC > R/W | Modem control register PCI/ISA 87309
X2FD N\ R | Linestatus register PCI/ISA 87309
X2FE R Modem status register PCI/ISA 87309
X2FF R/W | Scratch Pad PCI/ISA 87309
0374 Secondary IDE Reserved PCI PlIX4E

© RadiSys Corporation
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Port Address Functional group R/W Usage Access from Decode by
0375 Reserved PCI Pl X4E
0376 R/W | Alt Status/Device Control PON PlIIX4E
x378 LPT1 Parallel Port R/W | Printer Data register CI/ISA 87309
X379 R | Printer Status register N@\ 87309

W Printer Status register (EPP only) /7
X37A R/W | Printer Control register / | Pcinsa '\ | 87309
x37B R/W | EPP Address Port "\ ) | 87309
x37C R/W | EPP Data Port 0 A\ 7 [pcinss/ / | 87309
x37D R/W | EPP Data Port 1 /  \| PCI/ISAY 87309
x37E R/W | EPP Data Port 2 NRCI/ISA 87309
X37F R/W | EPP Data Port 3 PCI/ISA 87309
x3B4 VGA Controller R/W | CRT Controller inde% (mono) " PCI CT69000
x3B5 R/W | CRT Controller dafa (fidng) /| PCI CT69000
X3BA R | Input Status Regi &?f ) PCI CT69000
W Feature control outgut/(morio)
x3C0 EGA Controller W | Attribute coptrotter Intex/Dafa PCl CT69000
x3C1 R | Attribute gbntroller Index/Data PCl CT69000
X3C2 R | Input Statds @sq‘?/ PCI CT69000
W MiscelYaneouS«Qutpu
x3C3 R/W |/Mvotherboard Slegp, PCl CT69000
x3C4 RIW { Séduenser Intex / PC CT69000
x3C5 R/W | Séquencer Dsta PCl CT69000
x3C6 RIW [\ eoWel mask PCI CT69000
R/W, %&DA register
x3C7 ;vj C Stat PCI CT69000
Pix ess read mode
x3C8 [RIW | Pixel mask write mode PCI CT69000
x3C9 NR(W™. Pixe/data PCI CT69000
X3CA < Feefure control readback PCl CT69000
x3CC 0 R iscellaneous output readback PCI CT69000
x3CE C R/ Graphics controller index PCI CT69000
x3CF aN RAW | Graphics controller data PCI CT69000
x3D4 CGA Coxtroller R/)I(/ CRT controller index (color) PCI CT69000
x3D5 RIW | CRT controller data (color) PCI CT69000
x3DA 7 R | Input Status Register 1 (color) PCl CT69000
R W | Feature Control (color)
x3F0 Floppy'Di opftyOl er R Status Register A PCI/ISA 87309
x3F1 W: R Status Register B PCI/ISA 87309
x3F2 R/W | Digital Output Register PCI/ISA 87309
x3F3 R/W | Tape Driver Register PCI/ISA 87309
x3F4 R Main Status Register PCI/ISA 87309
/ W | Data Rate Select Register
x3F5 R/W | Data Register PCI/ISA 87309
x3F6/ Prifay YDE R/W | Alternate Status/Device Control PCI/ISA 87309
x3/7 R | Digital Input Register PCI/ISA 87309
Q W | Configuration Control Register

© RadiSys Corporation
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Port Address Functional group R/W Usage Access from Decode by
03F8 COM1 Serial Port R Receiver buffer PCI/ISA 87309
W | Transmitter buffer /\

R/W | Baud rate divisor latch (LSB) PCI/NGA 87309
03F9 R/W | Interrupt enable register PSI/ISA, 87309

R/W | Baud rate divisor latch (MSB) /TRCINSA \ 87309
03FA R | Interrupt ID register /_| pcinsa \ 87309

W | FIFO Control register A |T—
X3FB R/W | Line control register L 2 lpanssy/ / | 87309
X3FC R/W | Modem control register / ~ \_| PCI/ISA~ 87309
X3FD R | Linestatusregister N NRCI/ISA 87309
X3FE R | Modem status register JCI/ISA 87309
X3FF R/W | Scratch Pad / ' PCI/ISA 87309
04D0 Interrupt Controller 1 R/W | INTC-1Edge/Level Cgnjrok. /| PCI/ISA PlIX4E
04D1 Interrupt Controller 2 R/W | INTC-2Edge/Levfl Qbyﬁtrgﬂ ) 17 [ PClISA PlIX4E
X778 ECP registers R/W | FIFO [ ~)] PCI/ISA 87309
X779 RW | ConfigurationRegisteNB PCI/ISA 87309
X77A R/W | Extended Control Redjister PCI/ISA 87309
0CF8—-0CFB | PCI Configuration R/W | Configuratjorf Address Register CPU 82443BX
(Dword only)
OCFC — OCFF R/W |/Configurstion DataRegister CPU 82443BX
Table 43,/ /System ITSWAp

Note: Other 1/0O resources such as USB, Bus Master IDE, registers, and SM registers are dynamically configured at
power on reset (POST).

43. PCIl IDSEL & REQ#/GNT# fgnmen
Peripheral IDSEL | Device | Function INTx# Arbitration
# # # Signals
REQ#/GNT#
Intel BX443 North Bri@zzm\ ADA1 0 0 - -
Intel BX443 North Bridge AGP 12 1 0 - -
PCI/ISA Bus bridgé (PX4) 7AD18 7 PHLD# / PHLDA#
PCI/I1SA bridg 0 directly from the
IDE interface 1 BX443
USB 2 D
PM 3
Chipsand Tecp(n @ @épéq AD19 8 0 A -
PCI Expansiof Sl AD20 9 0 D,AB,C 0
PCI ExpansionSlot #2/ / AD21 10 0 CDAB 1
PCI Expahsion Stet_#3 AD22 11 0 B,CDA 2
ATX Bir ot #1 AD27 16 0 B,C.D.A 2
ATX Riser SION2 AD29 18 0 CD,AB 1
CATXRIS2xSlot #37 AD31 20 0 D,AB,C 0
Y Table14. PCI Device Configuration

Q
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4.4. System Interrupt Assignments
The following table lists the signals that are connected to the 82C59 compatible Interrupt Controllers. An
‘X’ denotes a hardware default/typical DOS-compatible allocation. An ‘X’ dengtes\other possible
connections under software control (i.e. CMOS Configuration, PnP, ACPI, etc\ IRQs not allocated to a
device are available for add-in cards.
Under some operating systems/drivers, the Serial port interrupts can be shared. Windows 9x does support
this, while Windows NT 4.0 does not. Also, PCI interrupts should be gble\to be routedto the same IRQ,
forcing the driversto chain their interrupt handlers. All other interr rces cannot gharé interrupts with
other devices.
Y T I I I I I I I Y I I I I I I N
RIRIRIRIRIRIRIRIRIR|IRIR[R|[R|[R|[R[M
QIQIQ|QIQ(Q|Q|Q[Q|Q|Q[QR|QIQ|Q|Q!
0|12 |3|4|5|6|7|8|9|1|1|1|1]|1]|1
0|12 |3|4]|5
Timer X s
Keyboard Controller X
Cascade interrupt input X (]
COM2 Xx | N Y
COM1 JATEEN
Floppy N/ X/
LPT1 1 ENMEEX
Real time clock X
Mouse N/ X
Numeric Coprocessor = ) X
Primary |DE [\ Y/ X
Secondary IDE [ N X
Memory Parity (Disabled) N ( / X
PIRQA (input to PIIX4E) M| x [ x [ x | x x | x [ x |x X | x
PIRQB (input to PI1X4E) Ilx [ x [x [x|x x | x [ x |x X | x
PIRQC (input to PI1X4E) /o x [ x [ x [ x | x x | x [ x |x X | x
PIRQD (input to PIIX4E) N X | x | x [ x|x X | x | x |x X | x
\/ Tablels. IRQMap
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5. Electrical Details.

51. Reset Timings.

Printed on September 25, 2000

The following timing diagram shows the power up sequence for the EM440:

On/Off Switch

~PS_ON to PWR Supply 60nS

3.3V rail hasreached 3.3V

3mS

A

5V rail has reached 5V

A

3

630uS

GTL rail hasreached 1.5V

460uS

i
V10 rail has reached 2.5V |§/<

\V CORE rail has reached 2.0V

~LLIN from VCORE Switcher /J N

> 238mS

PWRGOOD from Power Supply - z\\ N

PCI.~RST from PIIX4E

< » 6MS

G+:~RESET from 443BX

< 20mS

\P{gurez.

F'race Lengths

Mddines: Match trace lengths to the longest trace.
Net Tracelength

Clock chip — CPU H
Clock chip - 82443BX H

© RadiSys Corporation

10"
10"

EM 440 Reset Timings

ation: 22 Ohm series termination should be used for all host clocks. Clock skew between the
d the CPU can be reduced by tying the clock driver pins together at the clock chip and driving the CPU
from this net with a 10 Ohm resistor at the driver for each. Trace lengths still match the specs defined

Max
12.07
12.07
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5.2.2. PCI Clock Trace Lengths
Series Termination: 33 Ohm series termination are used for all PCI clocks.
Layout guidelines: Match trace lengths to the longest trace.

Net Tracelength Min M ax
$PCLK:SLOT1..3 H+48" 10 12.5
$PCLK:SLOT1R..3R H+23 10" 10.0”
$PCLK:PIIX H+73 1.0" 15.0”
$PCLK:BX H+73 1.0" 15.0”

$PCLK:VGA H+73 10 15.0”

5.2.3. SDRAM Clock TraceLengths
Series Termination: 33 Ohm seriesresistors are used for the SDRAM clock

receiver.

Layout guidelines:
Net

$DLKO NA
$SDRAM:CLKO..7 A
$DCLKFB

Note: A single clock output from CKBF is us
net should be “T"d as close as possible to the 8244
capacitor should also be located as close to the 824

5.24. AGP Clock TraceLengths

GCLEIM

Figure3.  AGP Trace Layout

Card Trace
Tracelength Min Max  Length
A 0.5" 12" ~3.3"
A+33 0.5" 153" NA
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5.3. Voltage Supply Requirements
Some of the needed voltages are generated on the EM 440 (including the CPU core, I/QA/0Nage, & GTL+). This
also has the advantage of closer regulation of the power. Enough capacitance should be ed on the motherboard
near the power connector to avoid excessive droop in the power supplies. Capacitors S

near the power input points on the connector.

53.1. System Board Power Requirements
For reliable operation, the EM 440 power supply will conform to the followi ifications:

Voltage Min Normal Max Units Tolerance

3.3 Volts 3.14 3.30 3.46 TSN /| +5%

5Volts 4.75 5.00 525/ [vois~ [+5%

+12 Volts 11.40 12.00 1260 / (] yslts / + 5%

-12 Volts -11.40 -12.00 -1260\ //|Vdlts + 5%

-5 Volts -4.75 -5.00 525 7 (| volfs + 5%
Table16. Power anees

5.3.2. CPU CoreVoltages.

5.3.3. General +5V Input Requirements.
In addition to supplying the processor core and |

5.34. General +3.3V Input Requirement

video controller.

5.3.5. EM440 Power Estimate.
The following table contains the esti
appropriate power supply for the ATX . system.

AN
Y SEMB 1 Current (A)
Device -12v | +12v | +5v | +33v | 5vsB
Processor (366/66\ Hz) 6.49
Processor (600/100MMg) ~ / 6.07
82443BX 5 0.61
PIX4E / ~ //\ 0.16
C&T 69030 VigéoCir / 0.12
SDRAM (R56Med)(66MHz) 2.34
SDRAM ¥256M eq)(¥00MHz) 2.62
Basihoald 015 | 075 | 147 | 035 | 008
T6tal Current A(366/66+Vid) | 015 | 075 | 796 | 358 | 008
Total Curreny’A(600/200+Vid) | 015 | 075 | 754 | 386 | 008 | Tot
Q Tofal Power W(366/66+Vid) 180 | 900 | 39.81 | 11.80 | 0.40 62.81 W
Total Power W(600/100+Vid) | 1.80 | 900 | 3770 | 1274 | 040 61.64 W

Table17. Estimated EM 440 Power Usage

Measured: W
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5.4.

Pl X4E General Purpose Inputsand Outputs Usage .
The PIIX4E provides alarge number of general purpose inputs and outputs. The following table shows
those that are used by the EM 440 board.

Printed on September 25, 2000

AN

© RadiSys Corporation

Inputs (GPI’s) EM440 USE | Outputs(GPO’s) EM 448 USE,
GPI0/~IOCHK 10K PU GPOO
GPI1 10K PU GPO1/LA17 /  LAL7
GPI2/~REQA 10K PU GPO2/LA18 N\ LA
GPI3/~REQB 10K PU GPO3/LA19 ||/ LA19 /
GPI4/~REQC 10K PU GPO4/LA20 /' [\ LA20 Y
GPI5/~APICREQ 10K PU GPO5/LA21 NA21L
GPI6/~IRQ8 10K PU GPO6/LA22—. Y A22
GPI7/SERIRQ 10K PU GPO7/L/A23 ~LA23
GPI8/~THRM 10K PU GRO8/ /| ~ | /IMALIVE
GPI9~BATLOW 10K PU GPO9[~GNAA ) 7  NC
GPI10/~LID 10K PU GPO10MGNTB™ / NC
GPI11/~SMBALERT 10K PU GPOTH<GNIC NC
GPI12/~RI 10K PU GPO12/~APISACK NC
GPI13 10K PU SPOI3SAPIQCS AUTO _ON
GPl14 ~HARDPWR [/  GPQI4/IRQO PS ON
GPI15 Riser )01 .| SGPO155SUSB NC
GPl16 Riser Y2/ GP816/~SUSC NC
GPI17 10K PU GPO47/~CPU_STP NC
GPI18 10K Pd—_ [ \GPOZ8/~PCl STP NC
GPI19 10K/PU ~GP019/2Z NC
GPI20 ~FRCRES. | GPO20/~SUSSTAT1 | ~SUSSTAT1
GPI21 ~LOOPBNQS NBPO21/~SUSSTAT2 NC
( GPO22/~XDIR ~XDIR
/N ( GPO23/~XOE ~XOE
A Y GPO24/~RTCCS NC
VAN ) GPO25/~RTCALE NC
~/ ~ GPO26/~KBCCS NC
/ Y GPO27 NC
S / GPO28 NC
GPO29/IRQIOUT NC
/ GPO30 NC
A
Table18. PIIX4E GPIO Usage
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0. Connector Descriptions:

6.1. EMA440 Main Power Connector A\
EM 440 Main Power Connector —
Foxconn HM 20100-P2 (or equivalent) /A
RadiSys PN 97-0196-00
Pin Signal Pin Signal A
1 +3.3VDC 11 +3.3VDCfsense )
2 +3.3VDC 12 -12vDY
3 GND 13 GND {_
4 +5VDC 14 PS ON# )
5 GND 15 GND ~/
6 +5VDC 16 | GNB o
7 GND 17 GNp N ./
8 PWR_OK 18 Bybd/ |
9 +5V SB 19 +5yYDC /
10 +12VDC 20 [>avpe”

Table19. EM440 Main er Conhector

6.2. Manufacturing Header 0
AN

M anufacturingeader —
Foxconn Iﬁ@%&quivalent)
Radi SysPN D%<#119-00
Pin Signal { [Pin Signal
1 IMALIVE— 2 GND
3 vce /[ 4 ~LLIN
5 ~FRCREG . / |6 GND
7 GNE N Y 8 WE_BB
9 /|BAND > 10 ~LOOPBIOS
Y &R0/ Manufacturing Header

63. Hard/Soft @%u\ea or

\/ M anufacturing Header —
/—7 Foxconn HC1103G (or equivalent)
i

Radi Sys PN 97-0259-00

\B(n/f ngnal Pin Signal

1 ~"|5vSB 2 5VSB PS
3| vCC 4 NC

5 ~HDSW (GPIx) 6 GND

Table21l. Hard/Soft PSU Header

Ox Har mode use jumpers 1-3 and 5-6.
Soft switch mode use jumpers 1-2 and 4-6

2N 5 can be read by software to determine what type of supply is configured. Currently there isno BIOS
pRort for this.

6.4. Processor Fan Header
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Processor Fan Header —
Foxconn HF06031 (or
equivalent)

RadiSys PN 97-0162-00

Pin Signal

1 GND

2 +12VDC*

3 NC

Table22. Processor Fan Header

*Pin 2 can be configured to be +5V by changing the location of aresistor. sanufacturing build change.

O
&

S
@
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6.5. Front Panel Header

Front Panel Header —
Foxconn HB11293-KUB (or equivalent)
RadiSys PN 97-1800-00
Pin Signal Function l
1 GND
2 +12VDC Chassis Fan L
3 GND A
4 GND System Rg‘ \
5 Reset Signal /
6 Key
I SystemOn LED PWR \/
8 Key LED
9 GND b
10 Key
11 HD LED PWR A \__/
12 HD ACT# / | HD Astivity LED
13 | Key ~N
14 HDLEDPWR /
15 SW ON/ >, &?em On Switch
16 GND N/
17 NC N !
18 NC
19 Key [/ Y
20 [NC |~ _ 7
21 Keg N WV
22 NEC N
23 ( /
24 4NC M
) NN SN
6 | SRKRBAT
N27 SPKRYDAT External Speaker
28| Rey/
29  PGND

\/Table23. Front Panel Header
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6.6. |IDE HDD Connectors
6.6.1. Primary IDE HDD Connector /\
Primary IDE HDD Connectors— x
Foxconn HL07207-D2 (or equivalent)
RadiSys PN 97-0188-00 /~—\
Pin Signal Pin | Signal L
1 IDEP:RST 2 GND /' \
3 PIDE:D7 4 PIDE:DG\ (
5 PIDE:D6 6 PIDE:F9  \_
7 PIDE:D5 8 PIDE:DN_
9 PIDE:D4 10 | PIDETDYL /
11 PIDE:D3 12 | PIDE:D12~_ "~
13 PIDE:D2 14 /PIpEDA3  /
15 PIDE:D1 16 | PDOEDIAT
17 PIDE:DO 18 I[DE:D15/
19 GND 20 NG\
21 PIDE:DRQ 22 | GNB_
23 PIDE:~IOW M 24 KGN
25 PIDE~IOR . { |26\ GND
27 PIDE:IORDY / ) ~. 128 |[FableSelect
29 PIDE:~DAK ~\// 30\ GND
31 AT:IRQ14 32, [ NC
33 PIDE:A1 34/ [ NC
35 PIDE:AO /[ 3% | PIDE:A2
37 PIDE:~CSL /™~ 38 | PIDE:~CS3
39 ~HDACF . V|40 |GND
Table 24~ _Primayy IDE HDD Connector

N

S
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6.6.2. Secondary IDE HDD Connector
Secondary IDE HDD Connectors—
Foxconn HL02702-D2 (or equivalent)
RadiSys PN 97-0188-00 /\

Pin Signal Pin | Signal
1 IDES:RST 2 GND /—\
3 SIDE:D7 4 SIDED8 [/
5 SIDE:D6 6 SIDE:D9 A\
7 SIDE:D5 8 SIDE:D1Q [
9 SIDE:D4 10 | SIDERPA1  \_
11 SIDE:D3 12 | SIDED¥R. O\
13 SIDE:D2 14 | SIDEB43 /
15 SIDE:D1 16 | IDE:DIAN_
17 SIDE:DO 18 |/SIpEDs  /
19 GND 20 [ Ng/ / )17
21 SIDE:DRQ 22 ND ~ /
23 SIDE:~IOW 2 1GNR__
25 SIDE:~IOR 26 | GNR_
27 SIDE:IORDY A\ 28 S Cablé Select
29 SIDE~DAK  ( | 30\] GND
31 ATIRQ15  / . Y32 C
33 SDEAL N/ 3 NC
35 SIDE:AQ ~._ |36 | SDEA2
37 SIDE:~CS1 38/ | SIDE:~CS3
39 ~HDACT / 20 | GND

Table 25. dary JDE HDD Connector

6.7. Floppy Disk Drive Conn tg)r\
}If)rive Connector —

0 %@g 16176-PO (or equivalent)
AN iSys PN 97-0176-00
\Signal Pin | Signal

Q NGNDN. /. 2 FD:DENSEL
3 GNB_ 4 NC
5 NNC ) 6 FD:DRATEQ
7 G 8 FD:~INDEX
9~ ND 10 | FD:~MTR1
W / | GND 12 | FD:~DS1
13~"| GND 14 | FD:~DS0
15 GND 16 | FD:~MTRO
17 NC 18 | FD:~DIR
19 GND 20 | FD:~STEP
1 GND 22 | FD:~WDATA
23 GND 24 | FD:~WGATE
25 GND 26 | FD:~TRKO
27 NC 28 | FD:~WP
29 GND 30 | FD:~RDATA
31 GND 32 | FD:~HDSEL
33 GND 34 | FD:~DSKCHG
Table26. Floppy Drive Connector

© RadiSys Corporation
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6.8. AGP Connector
AGP Connectors—
Foxconn EE06211-TM-3 (or equivalent) (\
RadiSys PN 97-1801-00
Pin Signal Pin | Signal Pin | Signal Rin_ 'gn\al
Al | 12v Bl | OVERCNT#| A34 | vDDQ33 [/B34 DQR.3
A2 | TYPEDET# [B2 |5V A35 | AD22 A B35FAD21
A3 | RESERVED [ B3 |5V A36 |AD20 ( [)B36 [AD1p /
A4 | USB- B4 | USB+ A37 |[GND /™ K\B37 [GNR/
A5 | GND B5 | GND A38 | AD18 \_ [ Bsg | AD17
A6 | INTA# B6 | INTB# A39 | AD16 B39/ | C/BE2#
A7 | RST# B7 | CLK A40 | vpDQ33\| B%0 | vDDQ33
A8 | GNT# B8 | REQ# A4l | PRANIE# 41 | IRDY#
A9 [33v B9 |33V A42 |[RESERVBD-/B42 | 3.3Vaux
A10 [ ST1 B10 | STO A43 |\GKp Y /[ B43 [ GND
A1l | RESERVED | B11 [ ST2 A44— RESERVED | B44 | RESERVED
A12 | PIPE# B12 | RBF# K45 | 33\ B45 | 3.3V
A13 | GND B13 | GND 4~ TRDYH B46 | DEVSEL#
Al14 | RESERVED | B14 | RESERVELY| A4% | STOP# B47 | vDDQ3.3
Al15 | SBA1 B15 | SBAON A48 RME# B48 | PERR#
A16 |33V B16 | 3.3 // ] A2q_| gND B49 | GND
A17 [ SBA3 B17 [ sBAZA | As0 T'PAR B50 | SERR#
A18 | RESERVED | B18 | SB_SIB A51) | AD15 B51 | C/BE1#
A19 | GND B19 | GXD AS2 | vDDQ3.3 | B52 | vDDQ3.3
A20 | SBA5 B20 | SBA4A. 53 | AD13 B53 | AD14
A21 | SBA7 B21 }SBAG A54 | AD11 B54 | AD12
A22 | KEY B22/ | KEY A55 | GND B55 | GND
A23 | KEY BB [(KEX._ / | As6 | AD9 B56 | AD10
A24 | KEY | @24 [kEY Y A57 | CIBEO# B57 | AD8
A5 |KEY / VLB KEY> A58 | vDDQ33 |[B58 |VDDQ33
A26 | AD30 \.//| B3G_ A59 [ RESERVED | B59 | AD_STBO
A27 | AD28~_ "\ B27 TAD29 A60 | AD6 B60 | AD7
A28 |33V B2g | Z3v A61 | GND B61 | GND
A29 | AD2B\_ 9 Y AD27 A62 | AD4 B62 | AD5
A30 | AD24 B3Q | AD25 A63 | AD2 B63 | AD3
A3l [GND > [B31 [ GND A64 | VvDDQ3.3 B64 | VDDQ3.3
A32 | RESERVED\ B32 | AD STB1 | A65 | ADO B65 | AD1
A33 |[CIREB3Y B33 | AD23 A66 | RESERVED | B66 | RESERVED
Table27. AGP Connector

N
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6.9. PCIl Expansion Slot Connectors
PCI Expansion Slot Connectors—
Foxconn EH06001-GU-V (or equivalent) RadiSys PN 97-018)3{@
Pin Signal Pin | Signal Pin | Signal Pin Sibqal
A1 | GND B1 |[-12v A32 | AD16 MDIX
A2 | +12v B2 | GND A33 | +3.3V B33 | CIBE2X%
A3 | +5v B3 | GND A34 | FRAME# A B32—T6ND )
A4 | +5v B4 | NC A35 |[GND  ( [’B35 [IRDY#/
A5 | +5V B5 | +5V A36 | TRDY#/ © N\B36 | +38%\/
A6 | INTA# B6 | +5V A37 |GND N\ | B | DEVSEL#
A7 | INTCH# B7 |INTB# A38 | STOp#. N B38/| GND
A8 | +5v B8 | INTD# A39 | +348V B3 | LOCK#
A9 | RESERVED [B9 [NC A40 | /5y . | B40 | PERR#
A10 | +5V (1/0) B10 | RESERVED [ A41 [(+5y/ /) (¥B41 [ +3.3V
A1l [ RESERVED [ B11 [NC A42 [\GRp Y /| B42 | SERR#
A12 | GND B12 | GND A43—~PAR / [ B43 | +3.3V
A13 | GND B13 | GND £44 | AD45 B44 | C/IBE1#
A14 | +33Vaux | B14 | RESERVED | A48 +33V/ B45 | AD14
A15 | RST# B15 | GND /| Ads. | ADRB B46 | GND
A16 | +5V (I/0) [ B16 [CLK/S YA47 1 B47 | AD12
A17 | GNT# B17 [GNR// A28 | ZND B48 | AD10
A18 | GND B18 | REQ#N\._ | ™9 ['AD9 B49 | GND
A19 | PME# B19 | +5V (110) ] A5/ | KEY B50 | KEY
A20 [ AD30 B20 | Ap3l A8L | KEY B51 | KEY
A21 | +3.3V B21 | AD29~.  [A52 | C/BEO# B52 | AD8
A22 | AD28 B22 fGNB_ N\ _JA53 | +3.3V B53 | AD7
A23 | AD26 B23/ | AD27 A54 | AD6 B54 | +3.3V
A24 | GND B2 [(AD25 / | A55 | AD4 B55 | AD5
A5 | AD24 , | E25 [¥R3vV Y A56 | GND B56 | AD3
A26 | IDSEL / ) AB26~| C/BE# A57 | AD2 B57 | GND
A27 | +33v /| BX | A3 A58 | ADO B58 | AD1
A28 | ADZ2_ B28 GND A59 | +5V (I/0) | B59 [ +5V (1/0)
A29 | AE20 B3Q_| AD21 A60 | REQ64C# | B60 | ACKBACH
A30 [ GND 0 TAD19 A6l | +5V B61 | +5V
A31 | AD18 B3 | +3.3V A62 | +5V B62 | +5V
Takle28. PCI Expansion Slot Connectors
69 PCIAT onnector
Foxconn EHO01111-GL-V, igys P/N : 97-1806-00
/ > PraName” Description Pin Name Description
N A1 PCI_GNT1# B1 GND
A2 GND B2 PCI_CLK1
A3 PCl_GNT2# B3 GND
Y GND B4 PCl_REQ1#
Q A5 PCl_CLK3 B5 GND
A6 RISER_ID1 B6 PCI_CLK2
A7 RESERVED B7 GND
( A8 RISE_ID2 B8 PCl_REQ2#
A9 NOGO B9 GND
A10 +12V B10 PC/PCI_DREQ#
A1l SER _IRQ B11 PC/PCI_DGNT#
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Table 29. ATX Riser Connector

O
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6.10 |1SA Expansion Sot Connectors

| SA Expansion Slot Connectors—
Foxconn EQO04901-GB-N (or equivalent)
RadiSys PN 97-0184-00

Pin Signal Pin Signal

Al |IOCHK# Bl GND /1
A2 SD7 B2 RESET /
A3 SD6 B3 +5V A
A4 SD5 B4 IRQ9 [ D
A5 SD4 B5 BV N
A6 SD3 B6 DRQZ

A7 SD2 B7 -12V

A8 SD1 B8

A9 SDO B9 A1V

A10 IOCHRDY B10 R 7
All AEN B11l /| SVEMW#./
Al12 SA19 B12 \| BMEMR#H
Al13 SA18 B13 Iow# /
Al4 SAl7 B4 N IOR#

A15 SA16 B15 DACK 3#
Al6 SA15 DR@3

Al7 SAl14 /| BIX_ CK1#

A18 | SAI3 /~.  B18  DRO1L
A19 | SALY //~_| B9 [/REFRESH#
A20 | SAIIY/  TB20/[BCLK

A21 | SAI0 B2, | IRQ7
A22 | SA9 B2Z | IRO6
A23 | SAY B?3 | IRQ5
A24_ | SAT Ng24 | IRO4
A25 | SAB ( B25 | IRQ3
A26 |/SA5 ~B26 | DACK2#

A27 _|[SA4__ S [B27 [ TC
A28/ 1 A3 7/ [ B28 | BALE

A2X_ | SAL_ B29 | +5V
< A0 FSAL Y B30 | OSC
SN WA B31 | GND
KEY KEY
CI SBHE# D1 MEMCS16#
cR_ NAZ3 D2 [OCS16#
C3 LA22 D3 IRQ10
NS CA2L D4 [RQILL
C5~ [ LA20 D5 IRQ12
06 CAL9 D6 IRQ15
O cr LAI8 D7 IRQ14
7s CAL7 D8 DACKO#
(& MEMRZ D9 DRQO
C10_ | MEMW# D10 | DACKS#
Cll_ | SD8 DIL__ | DRO5
Cl2_ | Sb9 D12 | DACKG#
C13_ | Sb10 DI3_ | DRO6
Cl4 | Sbil D14 | DACKZ#
Cl5 | D12 D15 | DROY
Cl6 | Sbi3 D16 | +5V
Cl7 | Sbi4 D17 | MASTER%
Cis | Sbib D18 | GND

Table30. |SA Expansion Slot Connectors
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6.11 Serial Port Connectors

6.11.1 COM1 Connector

6.11.2 COM2Header

COM 1 Connector —

Foxconn DM 11353-BV5 (or

equivalent)
RadiSys PN 97-0107-00

Pin

Signal

COM1:DCD

COM1:RXD

COM1L.TXD

COM1.DTR

COMZL:GND /

COM1RTS

COM1:DSR (/ N

COM1.CTS

O (N[o|O|R|W[IN|F

COM 1 RI

Table 31.

eader =
Foxcon géb?ll}\{@wal ent)
0225-00
Pin Signal Pi n> Signal
1 COM2:DCD /~ COM2:DSR
3 COM2:RXD{ N COM2:RTS
5 coM2:Txe 6 COM2:CTS
7 COM2:PTR 8 COM2:RI
9 GNDA (. / |10 Key (no pin fitted)
le3Y. COM2 Header
6.10. Dual USB Cannector

© RadiSys Corporation

\/Dual USB Connector —

Foxconn UB1112C-81 (or
equivalent)
RadiSys PN 97-0151-00

Pin

Signal

USBL VCC (Fused)

DATA 1-

DATA 1+

USBL GND

USB2_VCC (Fused)

DATA 2-

DATA 2+

X (N[O | [W[IN|F

USB2_GND

Table 33.

Dual USB Connector

Printed on September 25, 2000
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6.11. Parallel Port Connector

Parallel Port Connector — Foxconn

DM 11353-BV5 (or equivalent)
RadiSys PN 97-0107-00

6.12. Keyboard/Mouse Connector

Printed on September 25, 2000

Pin Signal
1 STROBE#
2 PDO )
3 PD1 A
4 PD2 (
5 PD3 /N
6 PD4 {
7 PD5
8 PD6 TN
9 PD7 /
10 ACK# VAN
11 BUSY [ >/ /)
12 PERROR \// U]
13 SELECT ( 7/
14 AUDOFD# / N
15 FAULT# [
16 INIT# N /
17 SLCTINE/ .
18-25 | GINDN
Table34.\/9arsQel\t nnector
=onnector —
Foxco M H110 D2 (or e%uwalent)
RadiSys PN 97-0203-00
Keypoard\. \/ M ouse
Pin Sighal Pin Signal
1 KBIDATA. / |1(7) M:DATA
2 ANC NV 2(8) NC
3 | KB:GND ™, 3(9 M:GND
4 // TKB:YCC (Kised) 4(10) | M:VCC (Fused)
5 | KBxCLOSK 5(11) | M:CLOCK
NC (GND) 6(12) | NC (GND)

Table25. Keyboard/M ouse Connector
6.13. VGA Connector

© RadiSys Corporation

Foxconn DM 11353-BV5 (or

VGK Connector —
/> SvabN 8701
Z RadiSys PN 97-0107-00

uivalent

LPiry Signal Pin Signal

1 RED 9 NC

2 GREEN | 10 GND

3 BLUE 11 NC

4 NC 12 MID1

5 GND 13 HSYNC

6 GND 14 VSYNC

7 GND 15 MID3

8 GND

Table36. VGA Connector
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7. M echanical Details

7.1. EMA440Board Dimensions
The EM440 is designed to fit into a standard ATX form-factor chassis. The motherb ter dimensions are 12 x

11 -
| P i |
PR IR
Fil T - ki =
Viskss & B EigiEp 3 L] EoF i Sadiip
[
T . L .! - T I
£33 r F L
Hl ARie
Wil
|= '_f.l | BEEIE
i |
By !
ak & & | Camit
= i AETEI HIE &
§ 2
i
i
¥
- _— L]
v 4 ‘]
ir @15
R kI
ERNT I il
MIT [ i
L] ] #
f if ek 1
[N L] #71 BEA
Ll W b A
\ 1 % ¥ #
'
(M| a
18 -
|- A W] in -
N =
- J -—
(Al STHETHEASTE ST I PR

v Figure4.  EM440 Mechanical Drawing
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7.2. EM4401/0 Shield
The EM440 1/O shield is designed to fit into a standard ATX form-factor chassis. The I/O shields outer dimensions
are6.25 x 1.75 inches. Figure 5 shows the mechanical form factor, and 1/O connector locations. There two |/O
shields that can be ordered. With video or without video, these are shown below.

Printed on September 25, 2000
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NOTES:  UNLESS OTHERWISE SPECIFIED
1. METRIC DIMENSTONS

2. Removed

3. THE 3D CAD MODEL SHALL CONTROLL ALL FEATURES OF
THIS PART NOT DEFINED ON THIS DRAWING,
TOLERANCES UMLESS OTHERWISE SPECIFIED: +013

4. Removed

FLATNESS TO BE WITHIN 2% OF DVERALL LENGTH
AND SCRATCHES ON EXTERIDR SURFACE.

8. PART SHALL BE DEGREASED AND FREE OF OIL AND/DR
DIRT PARTICLES

9. BEND RADIT 0.2

10 BURRS NOT TO EXCEED 10% OF MATERIAL THICKNESS
1. CORNERS SHOWN SHARP RS MAX

12, ALL DMINISIONS APPLY IN RESTRAINED CONDITIOM
13, DIMENSIONS AMD TOLERANCING PER ANSI Y14.5M-1982

THIS DRAWING 1S PROWIDED “AS IS
WITH NO WARRANTIES WHATSOEVER,
INCLUDING ANY WARRANTY OF
MERCHANTABILITY, NONINFRINGEMENT,
FITNESS FOR ANY PARTICULAR
PURPOSE, OR ANY WARRANTY
OTHERWISE ARISING OUT OF aANY
PROPOSAL, SPECIFICATION OR SAMPLE.
Intel disclaims all linkility, including
liohility for infringement of any
proprietory rights, relating to use
of informotion in this specification
No license, express or implied, by
estoppel or otherwise, ta any
intellectual property rights is
granted herein.
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Figure6.  1/O Shield EM 440
Thel/O shield for the without Video option ispart number 97-7716-00

Figure7.
Thel/O shield for the with Video option ispart numb

7.3.  Thermal Solution 0

The thermal solution is an active(fan) heatsink that
manufacturers(AAVID, Wakefield, Thermalloy, €
which interfaces with processor “sug”.

For restricted airflow solutions and custorpé iring~ahigher operating environment then the 82443BX and
se the Radisys part number 97-7713-00 passive heatsink.
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8. Environmental and EM C Specifications

Operating and Storage Specifications

Temperature Operating 0°C to 55°C with convection cooling

(Ambient) 0°C to 70°C with external fan airflow

Storage -40°Cto 70°C S~
Humidity Operating/ storage | 5-95% RH non-condensing / T\
Vibration Operating 0.04g°/Hz from 5-1000Hz rando

i eep ycle
un-packaged sine wave cycle: 0.075mm displ t from 10-57H
sine wave cycle: 1G from 57-

Storage 0.06g°/Hz from 5-1000Hz rahdom, 10°ain. per sweep cycle
Shock Operating 30g, 11-ms duration, half sine SW)W
un-packaged Storage 50g, 11-msduration, halﬁr@hogk
Altitude Operating to 15,000 ft (4,500 M)/ ~ S

Storage t0 40,000 ft (12,000 /) ( / /1 ../

EN55024 : 4KV direct £oftakt, /B8
EM C Specifications

FCC ClassB NOTE/When correctly installed into a compatible system.

ESD

Operating dV air discharge

CISPR 22, 2™ Edition, 1993 NOTE! Whengorredly installed into a compatible system.

N
Table 37. E@fnw nmental, Specifications

&

N
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