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RadiSys and EPC are registered trademarks and EPConnect is a
trademark of RadiSys Corporation. 0OS/2, IBM, and PC/AT are
trademarks of International Business Machines CorparatMicrosoft

and MS-DOS are registered trademarks of MicrosofpGration.
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December 1993
Copyright O 1993 by RadiSys Corporation

All rights reserved.

Hardware Warranty

RadiSys Corporation ("RadiSys") warrants the EPC systerd an
component modules to the original purchaser for two yeamn fthe
product's shipping date. If a RadiSys product fails to ojgela
compliance with its specification during this period, ReyB will, at its
option, repair or replace the product at no charge. The mestas,
however, responsible for shipping the product; RadiSysiraes no
responsibility for the product until it is received. This manty does
not cover repair of products that have been damaged by ahcsdent,
disaster, misuse, or incorrect installation.

RadiSys' limited warranty covers products only as deligereUser
modification, such as the addition of memory arrays or otlevrices,
may void the warranty, and if the product is damaged during
installation of the modifications, this warranty does nover repair or
replacement.

This warranty in no way warrants suitability of the produot fany
specific application.

IN NO EVENT WILL RADISYS BE LIABLE FOR ANY DAMAGES,

INCLUDING LOST PROFITS, LOST SAVINGS, OR OTHER
INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT
OF THE USE OR INABILITY TO USE THE PRODUCT EVEN IF
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RADISYS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES, OR FOR ANY CLAIM BY ANY PARTY OTHER
THAN THE PURCHASER.

THE ABOVE WARRANTY IS IN LIEU OF ANY AND ALL OTHER
WARRANTIES, EXPRESSED OR IMPLIED OR STATUTORY,
INCLUDING THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE OR USE, TITLE AND
NONINFRINGEMENT. Repair or replacement as provided above
shall be the Purchaser's sole and exclusive remedy and yadiS
exclusive liability for any breach of warranty.
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1. Product Description

This manual contains the information you will need to instald use
the EXM-2A expansion module and accompanying saéwa

The EXM-2A is a semiconductor-based disk device implentoing
flash and SRAM memory technology. A variety of different
configurations and memory capacities are available.

The flash memory portion of the EXM-2A appears to softwareaas
read-only hard disk, and it may serve as a boot disk (e.g.digkless
operation). The SRAM portion of the EXM-2A is read/write and
appears as a non-bootable disk. Software is provided todthe
SRAM and flash portions of the EXM-2A.

A read-only jumper for flash memory is provided.

A formatting program and an SRAM driver are provided on a fpp
diskette included with the EXM-2A. Read the fiREADME.TXT
found on the EXM-2A distribution diskette for any updatetbmmation

not included in this manual.

M 8u 8

If you are unsure of the capacity of your EXM-2A, capacity dam
determined by reading the part number sticker placed on theéura
itself (see Figure 1). In this example, a card with the pannber
EXM2A-02-512 has two megabytes of flash memory and 512K of
SRAM.
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Figure 1. EXM-2A ID Sticker.

Specifications

Table 1 defines the environmental and electrical spetifina of the
EXM-2A.

Characteristic Value
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Environmental

Temperature| operating 0°to 60 C (* see below)
storage -40°t0 85 C
Humidity operating 5% - 95% (non-condensing)
storage 5% - 95% (non-condensing)
Vibration operating .015"displacement with 2.5 g peak
(max) acceleration over 5 to 2000 Hz
storage .030" displacement with 5 g peak
(max) acceleration over 5 to 2000 Hz
Shock operating 30g 11 msec duration, half-sine
shock pulse
storage 50g 11 msec duration, half-sine

shock pulse
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p8
Electrical
Voltage +5V Supply | +5V + 5%
+12V Supply | +12V + 5%
Current typical 5V @ 400 mA

typical 12V @ 40 mA
MiscellaneouU
S
Weight 3.0 ounces

Table 1. EXM-2A Environmental and Electrical Specifcations.
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* Upper temperature limit degrade$@ per 1000 ft. elevation.
Maximum
elevation 10,000 ft.
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2. Installation

Before installing the EXM-2A, unpack and inspect it for gbifpy dam-
age.

do not remove the module from its anti-static bag
unlessyou arein a static-free environment. the exm-
2a, like most other electronic devices, is susceptibleto
esd damage. esd damage is not always immediately
obvious, in that it can cause a partial breakdown in
semiconductor devices that might not immediately
result in afailure.

*  ensure that the installation process as described
herein isalso performed in a static-free environment.

Before You Begin

The process for installing and formatting the EXK-2 as follows:

1. Set the read-only jumper, if necessary (see pape
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2. Insert the EXM-2A into an EXM catrrier.

3. Configure the C: and D: drive(s) in the BIOS as
required.

4. Set the EXM-2A configuration in the EXM Setup
Screen.

5. Format the EXM-2A flash and SRAM as required.

6. Load the SRAM device driver.
Read-Only Jumper

If you wish to protect the flash memory from being reprogragdniy
software, make sure the JP1 jumper is in the read-only (otewvri
disabled) position. The factory default position for thismper is
read/write (write-enabled). Note that the EXM-2A cannotftwenatted
if the jumper is in the read-only position.

VIS
Figure 2. EXM-2A Read-Only Jumper.

Insertion into an EXM Carrier

Insertion of the EXM-2A into an EXM carrier is straightforvea
Remove a blank EXM panel from the carrier (by unscrewing the
thumbscrews) and insert the

EXM-2A into the card guides. Firmly press the EXM-2A frontehto
ensure that the module is properly seated in the subplansende it
with the thumbscrews. DO NOT OVERTIGHTEN.

*  makesurethat power to your system is off. thisexm
isnot designed to beinserted or removed from alive

Page 4

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com



U 8nstallation

system.

when inserting the exm, avoid touching the circuit
board, and make surethe environment is static-free.

insert it with adequate continuous force rather than
tapping or hammering on it.

Please note that the EXM-2A will not fit into slot 1 (top EXM
slot) of an EPC-4 or slot 1 of an EPC-5. If slot 1 is the
only open EXM slot of your EPC-4 or EPC-5, it will be
necessary to move another EXM to slot 1 and install the
EXM-2A in the vacated slot. Make sure to change all the
appropriate values in the EXM Setup Screen.

BIOS Setup Screen

The EPC BIOS contains a setup function to display and aleesyistem
configuration. This configuration information is maimed in the
EPC's battery-backed CMOS RAMxe "CMOS RAM"§ and is used by
the BIOS to initializeXE "initialization"8 the symth hardware.

Once the EXM-2A is inserted into the carrier, turn the systamand
boot it up. The setup function can be invoked any time afteREDST
completes and first clears the screen. Simultaneouslysptks
CTRL+ALT+ESC keysxe "CTRL+ALT+ESC"8. This may be done
during system operation in most, but not all circumstanc&ome
programs that take control of the keyboard at a low levelhsas
Microsoft Windowsxe "Windows"8, cause this key sequenceb¢o
interpreted differently, or not at all. It should always wphowever,
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when the DOS operating system prompt is shown est¢heen.

The main setup screenxe "setup screen"8§ displays similathéo
following:

RadiSys EPC-23 CMOS Setup, BIOS V3.05
486SL, 4 MBytes memory

Date (mm/dd/yy) .............. 01/12/93

Time (hh:mm:ss) .............. 07:34:56
Configuration Errors.......... Halt on all errors
Diskette Drive A ............. 1.4M 3.5 inch
Diskette Drive B ............. none

Fixed Disk Drive C .... Flash
Fixed Disk Drive D .... none

Figure 3. EXM Main Setup Screen.

Configuring the Fixed Disk

Only the relevant part of the EXM Main Setup Screen, whichceons
the fixed disk drive, is shown in Figure 2. xe "Fixed disk @'§This
display-only field shows the type of disk selected from thed disk
menu. Possible values vary with different CPUs. Not all eallisted
here apply to each CPU. Also, note that "Flash" may appeag&M"
Flash" in some systems. Possible values are None, AT, SGSE, ahd
FLASH. To see the detailed characteristics of the devic® ahtinge
the device, use thE3 function key to go to the Fixed Disk MenuXE
"fixed disk menu"8. xe "EXM configuration"§xe "EXM configation
program"8The Fixed Disk Menu is used to define the type otdhar
disk(s) installed in the system.
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The Fixed Disk Menu Screen resembles the following:

RadiSys EPC-23 Fixed Disk Menuxe "Fixed Disk MenuB§stem BIOS V3.05
486SL, 4 MBytes memory,

Fixed Disk Drive C: Flash
EXM-2

Fixed Disk Drive D: None

X F10 = Save agturn . .
xe "VXI Register Base"§ . xe "ULA"S8ESC = Return without saving
1 O move between items

~ - select values

Figure 4. Fixed Disk Menu Screen.

Use the up and down cursor key$ {0 move between items. Use the
left and right cursor keys (- ) to scroll through the available choices
for each item.

Choose disk typd-lash. An EXM flash disk can be made the boot
device by makingdrlash the drive C: type.

Note that flash disks cannot be used as drive C: when a sthihdad
disk (SCSI or AT) is used as drive D:. Instead, set up the stahkdard
disk as drive C: and set up the flash disk as dbive

Once configuration of the fixed disk is complete, press thé key to
return to the main setup screen.

Enabling the EXM module

Once in the setup program, a menu displays which functiors leeg
available for further configuration. Press the F2 functkey to invoke
the EXM menu. The screen display resembles thedigelow.
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ID OB1 OB2
Slot0 FF 00 00
EC 01 00
FD 01 00
7C E1 FF
F5 05 00
FA 25 00

ANWN R

Figure 5. EXM Setup Screen.

The EXM Setup Screen displays the EXM configuratiata (in
hexadecimal) stored in nonvolatile memory whichERC uses at
power-up to recognize and configure each instd&gt¥. An example
of configuration data for the EXM-2A is shown inltéan slot 2.

SLOT, ID, OB1 and OB2 are defined as follows:

SLOT indicates the slot where the EXM is installed. See the
diagram below to determine which EXM slot the EXM-
2A occupies. Dashed lines indicate EXM slots not
available on all systems.

EXM Slots

U8
Figure 6. EXM Slot Numbering.

ID is a hard-wired ID value. Each EXM has a unitDevalue.

OB1/OB2 are two bytes of option information.

All slots not occupied by an EXM module show an ID of FF and
OB1/0OB2 of 00 00 indicating no EXM is present.

To add or change an EXM configuration, use the cursor keysya)
to move between the fields on the screen. Move the cursoréo th
appropriate slot entry and type in the correct@alu
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Thel D for the EXM-2A should be set teDh.

OBl is a hexadecimal value derived by combining thieyong:

Bit | Bit | Bit | Bit | Bit | Bit2 Bit 1 Bit O
7 6 5 4 3 Revision Card Enable
X X X X X X 0 0 disable

1 enable

Figure7. OBl Register.
Bits 7-2 are undefined.

Bit 1 is a "Revision" bit and is set to 0 to help software digtiish this
card from an EXM-2. This bit is not affected by tes.

Bit O is the standard EXM Card Enable bit. When set to 0, thd car
disabled. Set the bit to 1 to enable the EXM-2A.

A typical OB1 value i91h (00000001) indicating the card is enabled.
OB2 is not used and should be seb@
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3. Operations

Distribution Diskette Contents
The EXM-2A distribution diskette contains the fallmg files:

XFORMAT.EXE Flash formatting program
SRAMDISK.SYS SRAM device driver

BB5.00 Boot block files for DOS 5.0

BB6.00 Boot block files for DOS 6.0, 6.1,
& 6.2

README.TXT Additional user information added
after the manual was printed
Installation

Create a directory on the C: drive call@d\EXM2A (or another name
you choose). Copy the files from the distribution diskette the
C:\EXM2A directory.

Formatting Program

The first task that you are likely to perform with the EXM-2Aee it is
installed and configured is format the flash memory and coipgc-
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tories and files to it. This procedure is performed by thegpam
namedXFORMAT. It is distributed on the floppy diskette shipped
with the EXM-2A. This program formats both flashde®RAM.

When XFORMAT is used to format flash memory, the function first
checks the status of the battery to determine if enough gelis
present, then erases all flash memory, formats it, optipadds system
files to make it a boot device, and the optionally copies @&dory
structure and files into it. The program is invoked with tloldwing
command line:

XFORMAT [options] [srcdir]

All files in directory srcdir (typically a directory on your hard disk) and
all of its subdirectories (if any) and their files are copietb the EXM-
2A. To make changes to the flash disk you must rerurtRORMAT
function.

Because SRAM disks are read/write, tisecflir] parameter is optional
for SRAM drive types. Files can be written to an SRAM devicengs
standard DOS copy commanddJPY, XCOPY).

For flash, each file is created with the same attributes @xites files
are also marked as read-only and unarchived (see the AOSRIB
command for more information). For SRAM, each file is crelanath
the same attributes as the corresponding source file. Theftidze
stamp for file modification or creation stays tlaen® also.

The following flags are available when using tIkEORMAT function.
Note that a dash (-) can be used interchangeably with a slath get
flags.

/B=<sysdir> Boot Disk Flag. Creates a bootable disk image using the
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DOS system files specified by tkeysdir> parameter.
The function formats and copies files to the fotext

disk. A bootable disk image is created. The
operation fails if it cannot find the operating tgys
files.

It is possible to create a bootable disk image feonon-

bootable source drive. Refer to Appendix B for deta

This flag is for use with flash disks only.

[F<name> <size>
File Output Flag. Outputs the disk image to the ft@ame>

H
options.

with size<size>. <size> is a hex value that specifies
the number of Kbytes in the target file. This optie
useful for creating VME memory disks and images for
users that are going to write their own flash wgti
program, and is not strictly applicable to only ExéM-
2A, but is documented here for completeness.

Help Flag. Displays a list of available flags and their
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IN=<ver> Non-Boot Version Flag. Creates a bootable disk image
using the boot block file specified by theer >
parameter. (The location of the boot block file is
specified byB or/Sflags.) This option is useful for
creating bootable flash disks from non-bootableces
such as network and RAM disk drives (see Appendix B
for more information on creating bootable imagesrr
non-bootable disks). The boot block file =5 is
BB5.00 (DOS 5) and the boot block file fAl=6 is
BB6.00 (DOS 6.X). The boot block files are supplied
with the EXM-2A.

This operation fails if it cannot find the operatigsystem files.

This flag is for use with flash disks only.

/P=<dlot> Position Flag. The slot number specified is the EXM
slot number where the EXM-2A is located in the
chassis.

/Q=m Quiet Mode Flag. Suppresses progress display messages. May
be combined with the No Reboot Flag (i/@7mr).

/Q=r No Reboot Flag. Suppresses reboot upon successful
completion. May be combined with the Quiet ModegFla
(i.e.,/Q=rm).

It is necessary to flush the DOS buffer areas pa@ccessing
newly formatted disks. This is accomplished by
rebooting. This reboot suppression flag is strifdtyuse
whenXFORMAT is used in a batch file where the
reboot command is at the end of the batch file.

IS System Flag. Creates a bootable disk image using the DOS
system files on the disk thAFORMAT is invoked
from.

This operation fails if it cannot find the operagtisystem files.

This flag is for use with flash disks only.

IT=<type> TypeFlag. Specifies the type of format to be performed.
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When<type> is S, the function formats the SRAM.
When<type> is O, the function formats the onboard
flash (flash memory on the CPU board, not EXM-2A
flash memory). Wheflr=0 is selected, thé flag is not
allowed.
Specifying no option results in formatting the EXM
flash.

N Volume Label Flag. Prompts for a disk volume label. A
volume label identifies the disk and can be a maxm
of 11 characters. The label conforms to the MS-DOS
convention, thus the following are not allowed: +, : ;
<>=?2[]\/|() N&. Label letters are a@mnted to
upper case.

Note that not all flags are valid for every system. For exanfl=0 is
used only for systems that contain onboard flash memory; (iash
memory on the CPU). Also, th&, /B, and/N flags are not valid for
SRAM drives and generate an error message when attemptsadestm
use these flags on SRAM.

Some examples of tieFORMAT invocation are described below.
XFORMAT /B=a: a:

Formats the EXM-2A flash memory as a DOS system disk from the
DOS system disk in drive a:, and copies all files from devicet the
EXM-2A (including subdirectories).

XFORMAT /T=S C:\\SRAM

Formats the EXM-2A SRAM and copies all files and subdiraetwmof
directoryC:\SRAM into the EXM-2A.

XFORMAT a:
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Formats the EXM-2A flash memory and copies all files fromide\A:
into the EXM-2A (including subdirectories). The EXM-2A Wihot be
bootable if not formatted with th& or /B flag.

XFORMAT /N=6 /b=d: C:\FLASH

Format the flash memory using the system files and the baukiile
BB6.00 from directoryD:\ and copy all files fromC:\FLASH. Note
that you cannot simply copy a file to a flash disk. You must use
XFORMAT to erase, format, and copy the contents of a directory to
the flash disk.
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Unless theF option is selectedFORMAT automatically determines
the amount of available space on your EXM-2A. It also calkaddhe
amount of space needed for the files to be copied, and abdahsw
erasing the EXM-2A if there is insufficient space.

XFORMAT aborts if the source device (for either the file copy or for
the system files) is the same EXM-2A being fornaitte

Since the EXM-2A is represented to DOS as a fixed (non-reilleya
disk, DOS may have buffered data from the EXM-2A's files ptmits
being formatted. As a result, you should reboot your systewor o
accessing files in a newly formatted EXM-2A.

SRAM Disk Device Driver

The SRAM driverSRAMDI SK.SY S is used to configure the EXM-2A
SRAM as a disk. The SRAM disk is not bootable, and is not v&stbl
the operating system until the SRAM is formatted uskigORMAT,
and the driver is loaded.

When SRAMDISK.SYS is loaded, it will check the status of the
battery voltage. If the battery voltage is above 2.5V, theedrwill
load. If the battery voltage is below 2.5V, an error messagplalys for
a few seconds before continuing.

To load theSRAMDI SK.SY S driver, edit theCONFIG.SYS file and
insert the following line:

DEVICE=[path]SRAMDISK.SYS /[slot]

The SRAM driver can be loaded high to conserve conventional
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memory. Use the following line under DOS 6.X:
DEVICEHIGH=[path] SRAMDISK.SYS /[slot]

The path you insert depends on what directory you create when you
copy the

EXM-2A software from the RadiSys distribution diskette tmuy target
drive.
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The dlot you select depends on where the EXM-2A is installed in the
EXM Setup Screen. For example, to configure the SRAM in an EXM
2A located in slot 3, use the following command:

DEVICE=C:\EXM2A\SRAMDISK.SYS /3

When installing SRAM drives, make sure you l{FRORMAT on each
drive before running theSRAMDISK.SY S driver for that drive. The
driver(s) will not recognize the SRAM disk until it has beemrhatted
usingXFORMAT.

SRAM data integrity may be jeopardized when power is removed
during a series of write operations to the SRAM. For this oeas
XFORMAT checksums each sector. TIBRAMDISK.SYS driver
must compute the same checksum in order for the sector read to
successful. Corrupt sectors may be repaired with standiaidtdols
such as Norton Utilities.

Error Messages

The following alphabetically listed error messages digplaring error
conditions usinKFORMAT.EXE or SRAMDISK.SYS.

Error Message = BATTERY NEEDS REPLACEMENT

Explanation The XFORMAT program or the
SRAMDISK.SYS driver have detected that the
battery power is below 2.5V.

Resolution Replace the battery. Refer to Appendix A.
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Error Message = CANNOT READ COMMAND.COM

Explanation The command processoCOMMAND.COM
could not be located.

Resolution Copy COMMAND.COM to the appropriate
directory and re-invokXFORMAT.

Error Message  <path> COMMAND.COM WILL NOT BE
COPIED TO THE TARGET

Explanation A version of COMMAND.COM was found in
the top directory of thesrcdir>.

Resolution Delete COMMAND.COM from the <srcdir>
directory and re-invokXFORMAT.
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Error Message

Explanation

Resolution

Error Message

Explanation

Resolution

Table 2. Troubleshooting Error Messages.

INSUFFICIENT SPACE ON TARGET DEVICE
The source directory specified is too largeitto f

onto the target.

Remove some of the files from the source

directory.

INVALID SLOT NUMBER SPECIFIED

The slot number is not a decimal number.

Ensure that the slot number does not contain any
alpha or special characters.
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Error Message

Explanation

Resolution

Error Message

Explanation

Resolution

INVALID SOURCE PATHNAME

XFORMAT could not find the directory specified
as the source pathname.

Ensure that the source pathname exists.

INVALID TARGET SIZE SPECIFIED

An illegal character was detected in the filgesi
portion of the/F parameter.

Specify the file size using only hex eluters.
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Error Message

Explanation

Resolution

Error Message

Explanation

Resolution

MORE THAN ONE SOURCE PATH WAS
SPECIFIED

Multiple source paths were detected on the
command line.

Remove one of the source paths from
XFORMAT's invocation line.

NO ARGUMENTS SPECIFIED

The command line does not specify any
operations.

ExecuteXFORMAT with /H to display flags and
options.
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Error Message

Explanation

Resolution

Error Message

Explanation

Resolution

NO SLOT SELECTED FOR THE EXM-2A

XFORMAT requires specification of a slot when
formatting SRAM and EXM flash memory.

Rerun XFORMAT using the/P(osition) flag to
indicate which EXM slot to format.

NO SRAM MEMORY IN SPECIFIED SLOT

The /T=S option was selected, however, no
SRAM memory was detected on the card in the
specified slot.

Ensure the/P(osition) flag is correct or that the
IT(ype) flag is specified correctly.

Table 2. Troubleshooting Error M essages, ctd.
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Error Message

Explanation

Resolution

Error Message

Explanation

Resolution

SOURCE PATHNAME TOO LONG

Insufficient storage for the pathnammgt

Copy the files to a directory that is closer to the
root.

SLOT <n> DOES NOT CONTAIN AN
ENABLED
EXM-2A

The slot number specified in the
SRAMDISK.SYS configuration line in
CONFIG.SYS does not contain an enabled
EXM-2A.

Enable the EXM-2A in the EXM Setup Screen, or
verify that the EXM-2A is in the correct slot.
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Error Message  SLOT NUMBER OUT OF RANGE

Explanation The EXM slot number listed does not contain an
EXM-2A.

Resolution Ensure that the EXM slot specified contains an
EXM-2A.

Error Message = SRAM FILE SYSTEMS ARE NOT BOOTABLE.
DO NOT SPECIFY THE /S, /N OR /B

PARAMETERS

Explanation XFORMAT does not create bootable SRAM
disks.

Resolution Remove thdS, /N or/B flag.

Error Message  SYSTEM DOES NOT CONTAIN ONBOARD
FLASH

Page 24

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com



Operations
VIS,

Explanation

Resolution

Error Message

Explanation

Resolution

Error Message

IT=0 was specified for a system that does not
contain onboard flash (flash on the CPU card).

Repeat the command without tHe=O option.

TARGET SIZE NOT SPECIFIED

The/F option is ill-formed.

The syntax for the /F flag is/F<filename>
<size>. The filename is specified and is followed
by the file size in kilobytes.

UNABLE TO INITIALIZE FLASH DEVICE
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Explanation XFORMAT cannot write to flash memory when
the write disable jumper is installed. Or, no flash
memory exists.

Resolution Put the JP1 jumper in the write-enable position
prior to executingXFORMAT. Check that the
system is properly connected to a +12V power
supply.

Table 2. Troubleshooting Error M essages, ctd.
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Error Message = UNABLE TO READ BOOT RECORD FILE

Explanation The boot record files are not in thercdir> path.

Resolution Copy the boot record files to the prapezctory

Error Message = UNABLE TO READ SRAM DRIVE

Explanation The SRAMDISK.SY S driver cannot read SRAM
memory.
Resolution Ensure the SRAM disk is formatted. The OB1
option byte must be enabled via the EXM Setup
Screen.
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Error Message = UNRECOGNIZED FLAG

Explanation A mis-spelled or illegal flag was used.

Resolution Check the command line to ensure only legal
flags are used.

Table 2. Troubleshooting Error M essages, ctd.

Theory of Operation

Any function or application other thaFORMAT that attempts to
write to the flash disk will cause the system to lock uypical
applications that write to disk might be Nortonlitles or PC Tools;
typical DOS functions would bEOPY, XCOPY, FORMAT, and
FDISK. COPY andXCOPY operate correctlirom the SRAM disk.

The SRAM and flash portions of the EXM-2A are visible to the
operating system as separate logical drives. Applicatibasread the
flash memory operate identically as if they were reading &aead
only" media, such as CD-ROM disks.

DOS functions such a€OPY and XCOPY will operate correctly
when invokedrom the flash disk.
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4. Programming I nterface

Registers

This chapter contains information needed to write custoritwsoe
drivers for the EXM-2A. If using the supplied software thapports
EXM-2A as a disk device, skip this chapter. The EXM-2A deéirtee
following registers in the 1/0 space.

Bit7 Bit6é Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Oport

Device ID Reg 1 1 1 1 1 1 0 1 100
Config Option Byte 1 Reg X X X X X X 0 Cdep 102
Low Address Register Low Order Bits 0-7 of Flash/3RAddress 8380
Middle Address Register Low-Middle Bits 8-15 of HFié&SRAM Address 8381
Middle Address Register High-Middle Bits 16-23 oash/SRAM Address 8382
Page 19
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Flash Data Access

SRAM Data Access

Reserved

High Address Register

Battery Status

High Order Bits 24-31 of FISYAM Address

Batt ok

Figure 8. EXM-2A Registers.

8383

8384

8385

8386

8387

The first two registers are standard read/write Ebelfisters for device
identification and configuration. The EXM-2A respls to accesses to
ports 100h and 102h only if its EXM expansion ifdee line -EXMID

is asserted. Registers 8380 - 8382 and regis&§ 8 write-only
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registers. Registers 8383 and 8384 are read/arnitéregister 8387 is
read-only.

Configuration Registers

The Device ID register is an 8-bit read-only register at l/@r@ss
100h, which may be read when ~EXMID is asserted. It returms th
value FDh, the EXM-2A device ID.

The Configuration Option Byte 1 Register (OB1) is an 8-bdister at
I/O address 102h which may be read or written when ~EXMID is
asserted. The only writable bit in OB1 is CDEN, which spedfi
whether the EXM-2A is enabled (1) or disabled (0). If disablthe
EXM-2A will not respond to the 8380-8387 1/O addresses; it amly
respond to reads from I/O port 100h and reads and writes ffOnpdrt
102h (if -EXMID is asserted). During reads, the EXM-2A retsibit 1

in OB1 as a 0. This reveals the board as an EXM-2A (as opposad to
EXM-2). Ensure that the CDEN bit is set to O if using multiplXM-
2As in a system.

Addressing Registers

The flash and SRAM devices are accessed by placing an addréss
four address registers and then reading or writing the gp@ate data
register, which causes the data byte at the location spdcifi the
address registers to be read or written. The four addressteeg are
write-only. The EXM-2A does not implement the High addresgister
(8386). The I/0 address 8386 is reserved for fuisee

The EXM-2A provides a means of performing fast reads andesritf
sequential bytes in the flash memory or SRAM. After each read
write access, the Low Address Register is incrementedyadtp the
next byte of data to be accessed without re-writing the a$dmegisters.
When the Low Address Register reaches FFh, the next accdiss wi
increment the Low Address Register to 00h, but it will noteatfthe
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value of the other address registers.

Only the lower eight address bits are auto-incremented @ad/write

to the SRAM or flash. Thus, the maximum string I/O read or &vrit
length that can be issued by software to access the flash AMSRta

is limited to 256 bytes. To obtain this maximum length, saifitevmust
first load the address registers with an address that isedigo a 256
byte boundary. To read a subsequent, contiguous 256 bytes, t
software must manually update the Low-Middle, High-Middend
High registers (and the lower address register, if the previstring
read/write to flash/SRAM was not 256 bytes in length) befgseing
another 256 byte string read/write.
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Flash Data Access

Flash disk data can be read from address 8383. Writing tcathdsess
will cause a write to a flash device control register, whicaymesult in
unpredictable results. The details of manipulating thehflaevices,
such as using their command register and identifier, arespetified
here; consult the datasheets for the Intel 28F008 flash medavices.
Note that some functions require the write-protection jemip be in
the write-enabled position.

SRAM data access

The battery-backed SRAM is accessed in a similar fashioheaflash.
The three low order address registers are set to the apat®8RAM
address and then an I/O read or write is performed to I/O add8884
to read or write a byte of SRAM.

Address aliasing occurs when accessing the lower densigvbehips.
This may be used by software to determine the size of memsetsliad
in the EXM-2A.

* When a single 32Kx8 is installed, address aliasing beginthet
32KB boundary.

* When 128Kx8 chips are installed, address aliasing beginbeat
1MB boundary.

* When 512Kx8 chips are installed, address aliasing begirtheat
4MB boundary.

Note that during power-down transition there is a very sipabability
that a single byte of SRAM or flash memory could be incorsectl
written. This is the same problem that a disk drive has if pasvered
off during a sector write.
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Battery Low Condition

If bit O is set to O in register 8387, the battery needs repptiecause
the voltage is less than approximately 2.5V. Note thatXRORMAT
will fail when the battery is low.SRAMDISK.SYS issues a warning
before continuing. See Appendix A for more information orwhim
change the battery of the EXM-2A. The remainder of the bitegister
8387 are undefined.

SRAM Standard Memory Array

Typically, access to the SRAM is via a file system installgdtbe
device driverSRAMDI SK.SYS. For users who wish to bypass the file
system and use the SRAM as a standard memory array, the fiofow
ANSI C routine is provided as an example of how to program an
executable file.

#include <stdio.h>
#include <memory.h>
#include <conio.h>

typedef unsigned char UCHAR;
typedef unsigned short USHORT;
typedef unsigned long ULONG;

#define FAR _far
#define BYTESPERSECTION 0x100
#define EXMID 0x96
#define EXMENABLE 0x00000001
#define LSWLOWBYTE 0x8380
#define LSWHIGHBYTE 0x8381
#define MSWLOWBYTE 0x8382
#define MSWHIGHBYTE 0x8386

#define SRAMDATA 0x8384

UCHAR Slot = 5; /* presumes EXM-2A in slot 5 */
void

readsection(UCHAR FAR *target, ULONG sramoffset)

{ UCHAR ob;
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register USHORT rinductor;

/*
1
*/
outp(EXMID,Slot);

ob = inp(0x102);

outp(0x102,0b | EXMENABLE);

/*

1 Load initial offset value (sramoffset shoblel

/I divisible by 256)

*/

outp(MSWHIGHBYTE,(USHORT) (sramoffset >> 24));
outp(MSWLOWBYTE,(USHORT) (sramoffset >> 16));
outp(LSWHIGHBYTE,(USHORT) (sramoffset >>8));
outp(LSWLOWBYTE,(USHORT) sramoffset);

Enable the card to allow register access

Read a section using the autoincrement feaifithe EXM-2A.

for (rinductor = 0; rinductor < BYTESPERSECTIOfhductor++) {
*target++ = (UCHAR) inp(SRAMDATA);

}
outp(0x102,0b);  /* restore the option byte */
}
void
writesection(UCHAR FAR *source, ULONG sramoffset)
{ UCHAR ob;

register USHORT rinductor;

/*

1

*

outp(EXMID,Slot);

ob = inp(0x102);

outp(0x102,0b | EXMENABLE);

/*

I Load initial offset value (sramoffset shobiel

/I divisible by 256)

*

outp(MSWHIGHBYTE,(USHORT) (sramoffset >> 24));

outp(MSWLOWBYTE,(USHORT) (sramoffset >> 16));

Outp(LSWHIGHBYTE,(USHORT) (sramoffset >>8));

outp(LSWLOWBYTE,(USHORT) sramoffset);

/*

1

*/

for (rinductor = 0; rinductor < BYTESPERSECTIOhductor++) {
OUtp(SRAMDATA, *source++);

Enable the card to allow register access

Write a section using the autoincrement feabf the EXM-2A.

Artisan Scientific - Quality Instrumentation

Page 25

... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com



EXM-2A Hardwar e Reference

U8
}
outp(0x102,0b);  /* restore the option byte */
}
void
main()

{ UCHAR test[BYTESPERSECTION];
UCHAR readbuffer[BYTESPERSECTION];
register USHORT minductor;

for (minductor = 0; minductor < BYTESPERSECTIONinductor++)
test[minductor] = minductor;
writesection(test,0);
readsection(readbuffer,0);
if (memcmp(test,readbuffer, BYTESPERSECTION))
printf("Buffer did not compare \n\r")
else printf("Buffers comparison ok \n\r"):
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5. Support and Service

In North America
Technical Support

RadiSys maintains a technical support phone line at (508)1&00
that is staffed weekdays (except holidays) between 8 AM ariRiVb
Pacific time. If you have a problem outside these hours, youleave
a message on voice-mail using the same phone number. Yousman a
request help via electronic mail or by FAX addressed to RaliS
Technical Support. The RadiSys FAX number is (503) 646-18He
RadiSys E-mail address on the Internesupport@radisys.com. If you
are sending

E-mail or a FAX, please include information on both the haadsand
software being used and a detailed description of the pmable
specifically how the problem can be reproduced. We will oespby
E-mail, phone or FAX by the next business day.

Technical Support Services are designed for customers vawe h
purchased their products from RadiSys or a sales repraisentalf
your RadiSys product is part of a piece of OEM equipment, os wa
integrated by someone else as part of a system, support evitekter
provided by the OEM or system vendor that did the integratod
understands the final product and environment.
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Bulletin Board

RadiSys operates an electronic bulletin board (BBS) 24 sper day
to provide access to the latest drivers, software updates cdimer
information. The bulletin board is not monitored regulay if you
need a fast response please use the telephone or FAX nundteds |
above.

The BBS operates at up to 14400 baud. Connect using stanetiirdys
of eight data bits, no parity, and one stop bit (8, N, 1). THepleone
number is (503) 646-8290.

Repair Services

Factory Repair Service is provided for all RadiSys products.
Standard service for all RadiSys products covers factory repair
with customers paying shipping to the factory and RadiSys paying
for return shipment. Overnight return shipment is available at
customer expense. Normal turn-around time for repair and re
certification isfive working days.

Quick Exchange services (immediate shipment of a loaner unit
while the failed product is being repaired) or other extra-cost
services can be arranged, but need to be negotiated in advance to
allow RadiSysto pool the correct product configurations. RadiSys
does not maintain a general "loaner" pool: units are available only
for customersthat have negotiated this service in advance.

RadiSys does not provide a fixed-price " swap-out” repair service,
as customers have indicated that issues of serial number tracking
and version control make it more convenient to receive their
original productsback after repair.
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Warranty Repairs

Products under warranty (see warranty information in teatfiof this
manual) will have manufacturing defects repaired at no g#ar
Products sent in for warranty repair that have no faults bellsubject
to a recertification charge. Extended Warranties are abkgland can
be purchased at a standard price for any product still underanty.
RadiSys will gladly quote prices for Extended Warrantiespooducts
whose warranties have lapsed; contact the fadtohysi applies.

Customer induced damage (resulting from misuse, abuseceeding
the product specifications) is not covered by the standamtiyct
warranty.

Non-Warranty Services

There are several classes of non-warranty service. Thekslenrepair
of customer induced problems, repairs of failures for potsiwutside
the warranty period, recertification (functional tes)ingf a product
either in or out of warranty, and procurement afrgparts.
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All non-warranty repairs are subject to service chargesdife has
determined that pricing repairs based on time and mateisafeore
cost-effective for the customer than a flat-rate repairrgha When
product is received, it will be analyzed and, if appropriadecost
estimate will be communicated to the customer for authtdma
After the customer authorizes the repair and billing aresngnts have
been made, the product will be repaired and retlto¢he customer.

A recertification service is provided for products eitharar out of
warranty. This service will verify correct operation of aoduct by
inspection and testing of the product with standard manufag tests.
There is a product-dependent charge for recettidica

There are only a few components that are generally considerl-
repairable, but, because RadiSys understands that som&meus
want or need the option of repairing their own equipment, all
components are available in a spares program. There IS anommi
billing charge associated with this program.

Arranging Service

To schedule service for a product, please call RadiSys Teahn
Support directly at (503) 646-1800. Have the product moddiserial
numbers available, along with a description of the problemA
Technical Support representative will issue a Returned eNtds
Authorization (RMA) number, a code number by which we tralo& t
product while it is being processed. Once you have received®RMA
number, follow the instructions of the Technical Suppopresentative
and return the product to us, freight prepaid, with the RMAnber
clearly marked on the exterior of the package. If possiblase the
original shipping containers and packaging. In any casesuoe you
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follow good ESD-control practices when handling the prdadwand
ensure that anti-static bags and packing materials withgueate
padding and shock-absorbing properties are used.

Ship the product, freight prepaid, to

Product Service Center

RadiSys Corporation

15025 SW Kaoll Parkway
Beaverton, Oregon 97006-6902

Page 29

Artisan Scientific - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisan-scientific.com



EXM-2A Hardwar e Reference
VIS,

When shipping the product, include the following infornoati return
address, contact names and phone numbers in purchasing and
engineering, and a description of the suspected probleny. aAaillary
information that might be helpful with the debugging praesll be
appreciated.

Other Countries

Contact the sales organization from which you purchased RadiSys
product for service and support.
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Appendix A:
Replacing the Battery

The batteryxe "battery'8§ powers the SRAMxe "TODc&lg when
system power is not present. At 60°C, the battbould have a shelf
life of over four years. In a system that is pagdeon much of the time
and where the ambient power-off temperature istlems 60°C, the

battery is estimated to have a life of 3 years.

The EXM-2A contains a "supercap" to allow the user to replace
mostly drained battery without losing SRAM contents. Wheplacing
a battery that is not fully drained, (i.e., >2.0V) the uses haminute to
remove and replace the battery without losing the SRAM austét is
a good idea to make sure you have your replacement battety fea
installationbefore you remove the old battery.

The battery supplied with the EXM-2A is a 23mm 3V Lithium "nbi
battery or equivalent (e.g. Panasonic BR2330 or Rayovac3BRR It
is mounted near the front center of the printed circuit bpelase to the
front panel. Should the batteryxe "battery"§ fail, you mdygain and
install a replacement. Figure 8 below illustrates how tongeathe
battery.

(VIS

Figure 8. Battery Replacement.

When installing the coin cell battery, be careful not to shlbe battery
socket terminals together with the case of the battery. sm may
cause loss of the SRAM contents.

(VIS
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The EXM-2A can sustain a 5 second short of the battery socket
terminals without data loss if the battery being replaced\s or
greater.
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Appendix B: Creating Bootable Disks

From Non-Bootable Drives

In order to create a bootable disk image from a non-bootable drive, use
the XFORMAT function with the /N flag. Refer to the example
below:

XFORMAT /N=6/B=D: C:\\FLASH

This example assumes that the D: drive is a non-bootable device, such
as a network drive or a RAM disk, and contains the necessary system
files, that DOS 6 is the operating system; and that files from the
C:\FLASH directory will be copied to the system disk.

The drive specified by the /B= option must contain the system files
COMMAND.COM , 10.SYS and MSDOS.SYS in addition to the
BB6.00boot block file. These files are automatically copied to the flash
disk root directory when the disk is made bootable. If these system files
are not present, an error message displays and XFORMAT falls.

Since the 10.SYS and MSDOS.SYS files are hidden (i.e,, do not
display when using a DIR command), it is necessary to unhide them so
that the DOS COPY command can transfer the files. For example, to
reveal the attributes set for the MSDOS.SY Sfile, type the following:

ATTRIB MSDOS.SY S

Letters that display include S (system file), H (hidden file) and R (read-
only). To prepare the hidden file MSDOS.SY Sfor copying, type either
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of the following:

ATTRIB -s-h MSDOS.SYS
or ATTRIB MSDOS.SYS-s-h
Refer to the Microsoft MSDOS User Guide and Reference or use the
online help by typing ATTRIB /? a the command line for more
information about the ATTRIB command and various file attributes.

It isarequirement for the I0.SYS and MSDOS.SY Sfiles to be hidden,
system, and read-only files in order for them to be bootable and/or safe
from accidental damage. Be sure to re-run ATTRIB after copying the
filesto the source disk to reset the system files.
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