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SAFETY PRECAUTI ONS

LI THI UM CELL

The 8M20 di sk enul ator card contains Lithium Cells
which can create a fire or explosion hazard i f
i nproperly handled. Do not expose the LithiumCell to
tenperatures in excess of 100 Degrees Celsius or
dispose of in fire. Do not attenpt to charge the
LithiumCell or nodify the associated circuity. Do not
short «circuit the LithiumCell (take care not to set
the 8M0 on conductive surfaces).

Not e that some antistatic bags and foam are
conductive and will result in rapid cell discharge if
the 8M20 is allowed to contact them Pink antistatic
materials are generally non-conductive. If in doubt,
check with an ohmeter or renmove lithiumcells before
packagi ng.

HANDLI NG PRECAUTI ONS

STATI C ELECTRICI TY

The
exposure

CMOS integrated circuits on the 8M20 can be danaged by
to electrostatic discharges. The following precautions

shoul d be taken when handling the 8M20 to prevent possible danage.

A

B
C.
D

m

Leave the 8M20 in its antistatic bag until needed

Al'l work should be performed at an antistatic workstation
Ground equi prent into which 8M20 will be installed

Ground handling personnel w th conductive bracel et
through 1 negohmresistor to ground.

Avoi d wearing synthetic fabrics, particularly Nylon.
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| NTRODUCTI ON

The 8M20 is a non-vol atile nenory nodul e desi gned as a replacenment for
nmechani cal disk drives. The 8M20 will operate reliably in environnents that
are wunsuitable for standard disk drives. Because the 8MO requires no
mai ntenance, it is ideal for applications with limted accessibility.

The 8M2O can use battery backed-up CMOS RAM for general read-wite
use, EEPROM for read-nostly use, or EPROM for |ow cost read-only file use.
The 8M20 can use EPROM CMOS RAM or EEPROM on the same card for flexibili-
ty. On board firmmvare emnmul ates a standard fixed disk controller, and
al l ows booting fromthe disk enul ator.

The 8M20 uses 32 pin JEDEC standard nmenory devices and has a capacity
of 3M byte using IMbit parts and will have an ultimte capacity of 12M
bytes (RAM and 24M bytes (EPROM when the densest 32 pin parts becone
avai | abl e. Total disk enulation storage capacity can be increased by the
addition of nore 8M20 cards (up to 4 total) which can be additional drives
or be concatenated into one large drive.

Wite inhibit logic protects data from inadvertent danmage during
power - up, power-down, or program malfunction. Data integrity is verified by
CRC checking. Wility prograns are supplied with the 8M20 for partitioning
menory and converting the disk enulator menory inmage to a binary files for
EPROM pr ogr anti ng.
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HARDWARE CONFI GURATI ON

GENERAL

The 8M2O has nmny junper configurable options that nust be
properly set to match the application. Each junper block wll be
di scussed separately by function. In the follow ng di scussions, when

the words "up", "down", "right", and "left" are used it is assuned
that the 8MO0 disk enmulator card is oriented with its contact
fingers pointing towards the person doing the configuration.

The default configuration of 8M20's, as shipped from the
factory, is as foll ows:

MEMORY TYPE BANK 0: 128K BYTE RAM

MEMORY TYPE BANK 1: 128 BYTE RAM

FI RWARE ADDRESS:  "HI GH' ( CCO00H)
UNIT #: 0

SELECT LED ENABLED

ROM OPTI ON: OFF

SPEEDY PONER OPTI ON: SET FOR LOW SPEED / LOW POVER

BACKUP POVER: Dl SABLED ( MUST BE ENABLED FOR PROPER OPERATI ON)

8M20 DI SK EMULATOR
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HARDWARE CONFI GURATI ON

DEFAULT JUMPER LOCATI ONS
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HARDWARE CONFI GURATI ON

MEMORY SOCKETS

The 8M20 has twenty four 32 pin sockets that accommobdate JEDEC
standard nenory devi ces of various types. These sockets are arranged
as two groups of twelve sockets. The first group will be referred to
as Bank 0 and consists of the top row of sockets starting with Ul
and ending with Ul2. The second group (Bank 1) consists of the
bottom row of sockets starting with U26 and ending with U37. Wen
installing nenory chips, the pin one end (notched end) points to the
top. Some of the utility prograns refer to "socket nunbers". The
followi ng table shows the correspondence between socket numbers and
U nunbers.

BANK O:

ul SOCKET 0 us SOCKET 4 U9 SOCKET 8
U2 SOCKET 1 U6 SCCKET 5 Ul0 SOCKET 9
u3 SOCKET 2 U7 SOCKET 6 Ull SOCKET 10
v SOCKET 3 us SCCKET 7 Ulz SOCKET 11
BANK 1:

U26 SOCKET 12 U30 SOCKET 16 U34 SOCKET 20
U27 SOCKET 13 U3l SOCKET 17 U35 SOCKET 21
U28 SOCKET 14 U32 SOCKET 18 U36 SOCKET 22
U29 SOCKET 15 U33 SOCKET 19 U37 SOCKET 23
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HARDWARE CONFI GURATI ON

MEMORY SOCKET LOCATI ONS
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HARDWARE CONFI GURATI ON

MEMORY TYPE JUMPERS

These junpers are used to configure the Bank 0 and Bank 1
menory arrays for the type of nmenory device used, and to determ ne
whet her Lithium Cell power is supplied to the arrays. Note that bank
0 and bank 1 can be configured independently to allow mxing of
nenory types on one 8M20 card.

The following table gives correct junper settings for
applicable nenory types. The junper blocks have 3 pins and 2 wvalid
junper locations, up and down. Junper bl ocks WL t hrough Wb configure
Bank 0, while Junper Blocks W9 through WL3 configure Bank 1.

JUMPER:

Bank 0 W w2 B Wi )
Bank 1 " WLO W1 W2 W3
EPROVS

128K X 8 down down down down down
256K X 8 down down down down down
512K X 8 down down down down down
1024K X 8 down up down down down
5V FLASH EEPROVE:

128K X 8 down down down down up
256K X 8 down down down down up
512K X 8 down down down down up
EEPROVE:

128K X 8 down down up down down
512K X 8 down down up down down
RAME:

128K X 8 up up up up up
512K X 8 up up up up up
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HARDWARE CONFI GURATI ON

LCCATI ON OF MEMORY TYPE JUMPERS
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HARDWARE CONFI GURATI ON

FI RMMARE START ADDRESS

The firmvare on the 8M20 occupi es 16K bytes of address space
and can be located at either of two junper selectable |Iocations in
system nenory. These | ocations are C4000H and CCOOOH. The suggested
| ocation is CCOOOH. You should make sure that the selected firmnare
start address does not overlap other nmenory in the system If these
addresses cause a conflict in your system the can be changed at the
factory to any address in the 1M byte PC-BUS address range. Please
contact MESA if you need to change the default firmware | ocations.

Junper block WL7 determines the firmvare start address. when
the junper is in the up position, the CCOO0OH start address is
sel ected, when the junper is in the down position, the C4000 start
address is sel ected.

FI RMAMARE OPTI ON

Junper block W4 controls a currently uninplenented firmare
option and nust be left inthe right hand position for proper
oper ati on.
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Page 8



HARDWARE CONFI GURATI ON

LOCATI ON OF FI RMAARE START ADDRESS
AND FI RMMRE OPTI ON JUMPERS
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HARDWARE CONFI GURATI ON

UNI' T SELECT

Up to four 8MR20 cards can reside in a PC-BUS conputer system
Each card in a system nust be assigned a distinct unit nunmber. One
card nust be programmed as unit O to enable the firmmare ROM Note
that unit nunbers are used only for hardware sel ection of individua
cards and do not affect system configuration as regards nunber and
size of drives. Unit nunbers are set with junpers W8 and WL9. The
following table shows the junper positions for setting the wunit
nunbers.

W8 WL9 UNIT #

down down 0

down up 1

up down 2

up up 3
SELECT LED

On the upper right hand corner of the 8WM20 circuit card, is an
LED that indicates that the card is currently selected. This can be
hel pful when first installing 8M0(s), or as general indicator of
disk activity. If | ow power consunption is inportant, the LED can be
di sabl ed. Junper block W6 is used to enable or disable the LED. Wen
W is in the down position, the LED is enabled, when Ws is in the up
position, the LED is disabled. If an external LED indicator is
needed, it can be connected to the three pin junper block Wb with a
three pin .1" fenal e header. Pin one (top) is LED+ and pin three is
LED-.
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HARDWARE CONFI GURATI ON

UNIT SELECT AND LED JUMPERS
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HARDWARE CONFI GURATI ON

SPEED / PONER OPTI ONS

The 8M2O is designed for |ow power operation. Typical power
consunption is 100 mA when used with a 8 MHZ CPU clock rate. To
further reduce power consunption, the 8WM20 can be operated in a |ow
power / |low speed node. This nobde of operation tri-states the
address buffers on the 8M20 when it is deselected. This lowers the
power consunption to approximately 25 MA. The | ow power/ |ow speed
node i ncreases the access tine of the disk ermulation nmenory by about
20 NS, which may require the use of faster nenory (120 NS) devices
when operating at an 8 MHZ bus speed. Junpers WL5 and WL6 deterni ne
the speed / power node. Both junpers should be placed in the Ileft
hand position to enable the | ow speed / | ow power node. Both junpers
shoul d be placed in the right hand position to enable the high speed
/ high power node.

BACKUP POVER

Backup power for CMOS RAMis provided by Lithiumcells BA1L and
BA2. There are two nodes of backup power operation. Mbde one uses
identical cells for BAl and BA2. In node one, BAl1l and BA2 are
connected in parallel. In node two, BAl is a 3.6 volt cell and BA2
is a 2.5 volt cell. Wen node two is used, circuitry on the 8MO
routes nenory backup power fromthe cell with the highest voltage
(normal ly BAl), when BAl is exhausted, power will be taken from BA2
Wen this happens, a software readable status bit on the 8MO
i ndi cates that BAl should be replaced. Backup power is disabled for
shi pping by renmoving the shorting junpers from junper blocks W and
WB. These junpers should be reinstalled even if only EPROMs or
EEPROME are being used. The junpers on junper blocks W and W8 are
installed differently for node one and node two. Be very carefu
that the junper installation nmatches the backup power node, as
incorrect junpering wll result inrapid lithium cell discharge.
(Check if BAl is the sane as or different than BA2 to determne
node) .

Junper setting for backup power node 1 (identical Lithiumcells)
Wr ri ght hand position
W8 ri ght hand position

Junper setting for backup power node 2 (different Lithiumcells)

Wr | eft hand position
W8 ri ght hand position
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HARDWARE CONFI GURATI ON

LOCATI ON OF BACKUP POWNER JUMPER
AND SPEED / POWER JUMPER
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HARDWARE CONFI GURATI ON

EXTERNAL BACKUP OPTI ON

The 8M0O can be with supplied with external backup power when this
option is present. The external power option is only used wth backup
power node 1. Use of external power is appropriate in high anbient
tenperature environments where Lithiumcell life is shortened by |arger
nmenory backup current and higher self discharge rates. External backup
power rmust be a ripple free voltage in the range of 2.7 to 4.5 VDC
Backup power is supplied through 9 pin subm nature D connector P2

Connect or P2 pinout:

+ sel ect LED

+ VCC t hrough 300 ohm resi stor

NC (do not connect)

+ backup power (2.7 to 4.5 VDQ)
Lithiumcell voltage (do not connect)
ground

ground

ground

ground

© 0 N O 0o~ WN PR

COWVPATI BLE CMOS MEMORY DEVI CES

RAM 128K BYTE 512K BYTE

H TACHI HV66204LP- 12

M TSUBI SHI

MOSEL M588128- 12

EPROM 128K BYTE 256K BYTE 512K BYTE 1024K BYTE
H TACHI HN27C101G 15

M TSUBI SHI MbM27C101K- 15

TOSHI BA i9,9,0,9,9,.9,9,9,9,0,4 i9,9,:9,9,0.9,9,0,9,0,4

EEPROM 128K BYTE 512K BYTE

Xl COR X28C010
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| NSTALLATI ON

Note: system power nust be turned off when installing or
renmovi ng the 8M20 or damage to the 8M20O or system may occur.

After t he 8M20 has been properly configured for its
application, it is sinply plugged into any free slot of the PC XT/AT
not her board or PC- BUS backpl ane. The bracket retaining screw should
then be tightened to secure the 8M20 in its slot. If the 8MO is
configured with nonvolatile CMOS RAM and contai ns val uabl e data, be
careful not to allow contact between the 8M20 circuit card and any
conducti ve object to prevent destruction of data.

8M20 DI SK EMULATOR

Page 15



8M20 DI SK EMULATOR Page 16



SOFTWARE CONFI GURATI ON

GENERAL

8M20 di sk enul ator cards can be configured as RAM di sks, EPROM
di sks, and EEPROM DI SKS of wdely different capacities. Drive
capacity can be increased by chaining 8M20 cards together up to a
limt of 4 cards total. The specific disk enmulator configuration is
controlled by information stored in the first 256 bytes each 8MO.
This information is referred to as the "drive tenplate".

Drive tenplates can be created and edited with the supplied
program RDCONFI G The drive tenplates are stored as files and are
witten to the disk emulator by the program | N TRAMD. The software
di stribution diskette supplied with the 8M20 contains drive tenplate
files for a nunber of standard configurations. The README file on
this diskette lists the disk enulator configuration for each file.

USI NG RDCONFI G TO EDIT A DRI VE TEMPLATE

If none of the supplied drive tenplate files are appropriate
for your application, the utility program RDCONFI G can create custom
drive tenplate files or edit existing files. RDCONFIG is invoked by
typing RDCONFI G followed by the drive tenplate file nane. This can
be any file name with any extension. If no extension is supplied,
the default extension .RDT is used. After a drive tenplate file is
created, it can be used by the utilities INITRAVMD or |IN TROWD to
create a working drive

CREATI NG DUAL DRI VES ON ONE CARD

The 8M2O0 has the <capability of being divided into two
i ndependent drives. Each half (bank) of the 8WM20 can be configured
separately. For exanple: you can configure a 8M20 to be a two drive
systemwi th 512K bytes of EPROM as drive C. and 512K bytes of RAM as
drive D:..

To conbine two drives on a single card, you nust create two
drive tenplate files with the appropriate nenory types and sizes.
These tenplate files nmust be setup to access the sane wunit nunber
but different bank nunbers. After the drive tenplate files are
created, you nust initialize each bank individually with I Nl TRAMD or
I Nl TROWD. The 8M20 banks nust of course have their j unpers
configured to match the nenory types chosen

8M20 DI SK EMULATOR
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SOFTWARE CONFI GURATI ON

USI NG | Nl TRAMD TO WRI TE DRI VE TEMPLATE TO RAM DI SK

The drive tenplate is witten to all subunits that conprise a
single drive by INNTRAVMD. This utility is invoked by typing | Nl TRAMD
followed by the drive tenplate file nane. In addition to witing the
tenplate, INNTRAMD initializes and checks all sectors. If there are
not enough free slots to have all slave 8M20's installed in the
system in which configuration is being done, you can install only
the nmaster 8M20 and as many slaves as will fit. 1In this case
INITRAMD initializes the nmaster and the installed slave(s), and wll
report bad sector errors. The initialized slaves can be renoved, the
uninitialized slaves installed, and INITRAVMD run again until all
slaves are initialized. The nmaster 8M20 nust remain installed unti
all slaves are initialized.

Exanpl e of | Nl TRAMD usage:

| Nl TRAMD RAMLO24 (Initialize a 1M byte RAMDI SK with the
supplied drive tenplate RAMLO24. RDT)

DOS UTILITIES

If you are configuring a 8M20 on a systemwi th a hard di sk, you
should make certain that you know which drive is which before you
use FDISK or FORMAT.

Always verify that the drive you are configuring is the 8MO
and not your hard disk. A mstake at this point could be disastrous.
It is a good idea to get a directory listing of the drive you intend
to FORMAT before doing so.

After | NI TRAMD has been run, the systemnust be reset (with
either OCNTL ALT DEL or power down) so that it recognizes the
presence of the disk enulator. The remaining steps for creating a
working RAM disk are the sane steps followed in installing a new
hard disk. First, FDISK should be run. If you are configuring the
8M20 in a systemwith a hard disk, Option 5 (next drive) should be
sel ected. Be careful at this point, if you do not select option 5,
you nmay neake all information on you hard disk inaccessible! Then
Option 1 (create DOS partition) should be selected. Wwen this is
done, FDISK will display the usable disk enulator space and restart
the system After FDI SK has been run, the disk emulator should be

formatted with FORMAT. If only a single drive has been created, it
will be drive C.. In this case, the FORMAT program woul d be invoked
with the command FORMAT C.. After formatting, you wll have a

wor ki ng di sk enul at or
MAKI NG A BOOTABLE DI SK EMULATOR

8M20 DI SK EMULATOR
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SOFTWARE CONFI GURATI ON

If you wish to have the system boot fromthe di sk emulator, you
must run the DOS utility SYS.COMto transfer the operating systemto
the disk emulator. This is done with the conmand SYS C.. After the
SYS operation is conplete, COVMAND. COM nust be copied to the disk
enul ator. The systemis now bootable. NOTE: Pl ease check your DOS
license agreenent if you plan to use a bootable disk enulator in
anot her system

DI SK EMULATOR UTI LI TI ES

Four utilities have been provided for use with RAM and EEPROM
disk enmulators. CRCRAMD allows the CRC checking to be enabled or
di sabl ed. The advantage of disabling CRC s is that the disk emul ator
transfer rate is approximately double the checked rate. The
di sadvantage is that nost types of data errors are not detected.
PRTRAMD enabl es and disables a total drive wite protect feature.
NUMRAMD sets the hard di sk drive nunber. This allows selecting the
drive used as the boot drive (C) in a systemwith a hard disk and a
8M20 or two 8M20 drives. The BOOTRAMD utility determines the boot
sequence. Invoking any of these utilities with no paraneters wll
cause usage information to be displayed.

Exanpl e of CRCRAMD usage:

CRCRAMD 0 O off (disable CRCs on RAM di sk with master at
unit 0, bank 0)
Exanpl e of PRTRAMD usage:

PRTRAMD O 0 on (disable wites to RAM di sk with naster at
unit 0, bank 0)
Exanpl e of NUMRAMD usage:

NUVRAMD 1 0 0 (Make RAM di sk with nmaster at
unit 1, bank 0 be drive C)
NUVRAMD 1 0 1 (Make RAM di sk with nmaster at

unit 1, bank 0 be drive D)
Exanpl e of BOOTRAMD usage:

BOOTRAMD 0 O hard (attenpt boot from hard (8M20) drive first)
BOOTRAMD 0 O fl oppy (attenpt boot fromfloppy drive first)

8M20 DI SK EMULATOR
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SOFTWARE CONFI GURATI ON

MAKI NG EPROM DI SKS

There are two nmethods for creating 8M20 EPROM disks. The
sinplest nethod is to make an inage of an existing RAM disk with the
utility MKROM MG The MROM M5 utility is used to convert the
contents of a RAMDISK into a series of object files suitable for
programming individual EPROVs. Each file corresponds to a single
socket on a 8M20. MKROM M5 i s invoked with the unit number and bank
of the nmaster 8M20. File names are assigned according to the wunit
and socket U number. For exanple, the file COOUO5.RDI is an object
file for the EPROMin socket U5 of an 8M20 with wunit nunmber O
MKROM MG creat es socket by socket copies of the 8M20 data and cannot
create files for programm ng EPROVS with | arger capacities than the
RAMs from which the object files were generated. The second nethod,
using the utility INITROVWD, avoids this Iimtation and all ows EPROVs
of up to 8 Mit capacity to be used.

I Nl TROVD creates an emul ated drive on an existing hard disk or
di skette. The hard di sk or diskette nust have enough free space to
hold the emulation file (The size of the ROMdisk drive you are
creating) plus approximately 100 Kbytes. The drive on which the
emulation file is created nust also be bootable. Al files and
prograns that you wish to be stored on EPROMS in ROM di sk fornat are
copied to this enulated drive in order to nmake a file system inage.
In addition, standard DOS utilities such as SYS and DR can be used
on the emul ated drive. | NITROW requires that a nunber of ancillary
files be present on the default drive and directory before it is
i nvoked. The easiest way to acconplish this is to copy the entire
8M20 distribution diskette into a new directory (MESASBM20O for
exanple) on a hard disk. In addition, the CONFIG SYS file on the
root directory of the boot drive nmust be nodified to include the
i ne DEVI CE = 8M20ROMD. SYS.

Wien INITROVWD is invoked, a drive tenplate file nanme and a
emul ated drive nane nust be supplied as command |ine paraneters.
After I NITROWD has finished creating the ermulated drive, the emnul at -
ed drive should be SYSed (If it nust be bootable) and the desired
files copied toit. Note that FDI SK and FORMAT need not and should
not be run on the enulated drive.

8M20 DI SK EMULATOR
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SOFTWARE CONFI GURATI ON

Wien all the desired information has been copied to the
enul ated drive, the utility DUMPROWD is used to create object files
for EPROM programing. The object files created by DUMPROVD are
assigned nanmes according to bank and socket nunmber exactly as
descri bed for MKROM MG, DUMPROMD rust be supplied with the emul ated
drive name on the command line. If the DUMPROVD operation is
successful, the ermulated drive is no |onger needed, and should be
renoved by running the utility RWROWD.

DO NOT use any di sk packing or disk access optinizing software
while the emul ated drive exists as this will likely result in danage
to random files and/or directories on the drive.

The driver file 8M2OROWD. SYS is created in the root directory
by INITROVD. It is deliberately hidden and read/only. Do not copy or
nmove the driver file to another systemas it has appended to it a
File Allocation Table (FAT) fragnent that applies only to the
current emrul ated drive.

NOTE: | NI TROVD cannot be used at present to create a bootable
DCS 4.01 file systeminage due to a bug in DOS 4.01's SYS program

You nust use MKROM MG to create bootabl e EPROM di sks with DCS 4. 01.

Exanpl e of MKROM MG usage:

MROM M5 0 O (Make ROM image from 8M20 RAM di sk
enulator with master at unit 0, bank 0)
(The EPROM inmage files will be created
in the default directory)

Exanpl e of | Nl TROVD usage:

First you nust add the line DEVICE = 8MOROVD.SYS to the
CONFI G SYS file on the drive where the enulation file is to reside.

I Nl TROVD ROVb12 / DC (create emulation file for drive tenplate
ROV612. RDT on drive C))

At this point, the systemnust be reset (hard reset or control
alt/del) to recogni ze the new drive. The new drive will be assigned
the next available drive letter. That neans that on a system with
one hard disk (assuned in this exanple), the emul ated drive would be
drive D:.

8M20 DI SK EMULATOR
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SOFTWARE CONFI GURATI ON
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SOFTWARE CONFI GURATI ON

If the EPROVDISK is to be bootable you nmust do the follow ng
two steps

SYS D ( Put DOS on the enul ated drive )
COPY COWVAND. COM D ( put conmmand processor on enulated
drive )

Then all of the files that you wish to be on the EPROM di sk are
copied to the emul ated drive.

COPY SMALTALK. EXE D
COPY ROWFI LE. ROM D

When all of the desired files have been witten to the enul at ed
drive, the DUMPROWD is invoked to create individual EPROM object

files

DUMPROMD D ( Create a set of EPROM object files from
the information in the enulated drive )

Note that EPROM size is determined by the drive tenplate file
created by RDCONFI G

RWROVD / DC ( Renove emul ated drive fromsystem)

It is always a good idea to renove the ermul ated drive from the
system after use.

8M20 DI SK EMULATOR
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OPERATI ON

LI THI UM CELL LIFE

LithiumCell life is determined by four factors: nenory standby
current drain, Cell capacity, tenperature, and system power off
time. When factory configured as a 3Mbyte RAMIi sk, the naximum
standby current drain is 100 uA with 40 uA being typical at room
tenperature

I f custoner supplied nmenory chips are used, the standby current
should be neasured to determine Lithiumcell life. Standby current
can be neasured by renoving the junper at WL (for bank 0) or W (for
bank 1) and neasuring the current across pins 1 and 2 (top and
mddle). If both banks are being used with CMOS RAM these currents
must be added to give the total current drain. Removing WL or W9
di sconnects backup power from bank 0 and bank 1 nmenory arrays and
will destroy any information stored in them If menory contents nust
be preserved, the voltage drop across 1000 ohmresistors R6 and R7
can be neasured. The backup current in microanps is equal to (V(R7)
+ V(R6)) * 1000.

Lithium Cell capacity is 4.6 Ah with node 1 backup circuitry.
Wth node 2 backup circuitry, primary cell capacity is 2 AH and
secondary cell capacity is 2.3 AH Elevated tenperatures decrease

Lithium Cell ||ife by increasing nenory standby current and
accelerating self discharge in the Lithiumcell. LithiumCell Ilife
at a tenperature of 60°C is approximately one third of 25°C Lithium
Cell life. Menory backup current is drawn fromthe backup Lithium

Cell only when system power is off.

Approximate LithiumCell life in years of power off time at 25°C
(Mesa popul ated 3M byte 8M20 CMOS RAMII sk)

m n. typ.
Mbde 1 5.2 10
Mode 2 2.4 6.2 (until primary cell is exhausted)
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SPECI FI CATI ONS

M n Max Units
PONER REQUI REMENTS:
Supply vol t age 4.5 5.5 Vv
Supply current 100 M Note 1
BUS LOADI NG
| nput capacitance --- 20 pF
I nput | eakage current 15 uA
Qut put drive capability 300 --- pF
Qut put sink current 48 mA
LI TH UM CELL:
Capacity (Mode 1) 4.6 --- Ah
Capacity (Mde 2) 2.0 + 2.3 --- Ah Note 2
ENVI RONVENTAL :
Operating tenperature range -| -40 +85 °c
-C 0 +70 °C
Rel ative hum dity 0 90 Per cent

Note 1: Power consunption with CMOS RAMS or EPROVS, 8 Mz CPU
Note 2: 2.0 AH primary cell capacity, 2.3 AH secondary cell capacity.
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WARRANTY

Mesa Electronics warrants the products it nanufactures to be
free fromdefects in material and worknmanshi p under normal use and
service for the period of 2 years fromdate of purchase. Thi s
warranty shall not apply to products which have been subject to
m suse, neglect, accident, or abnormal conditions of operation

In the event of failure of a product covered by this warranty,
Mesa El ectronics, wll repair any product returned to Mesa
El ectronics within 2 vyears of original purchase, provided the
warrantor’s examination discloses to its satisfaction that the
product was defective. The warrantor may at its option, replace the

product in lieu of repair. Wth regard to any product returned
within 2 years of purchase, said repairs or replacenent will be nade
wi t hout charge. |If the failure has been caused by m suse, neglect,
accident, or abnormal conditions of operation, repairs wll be

billed at a nom nal cost.

THE FOREGO NG WARRANTY IS IN LIEU OF ALL OTHER
WARRANTI ES, EXPRESS OR | MPLIED. I NCLUDI NG BUT NOT
LIMTED TO ANY | MPLI ED WARRANTY OF MERCHANTABI LI TY,

FI TNESS, OR ADEQUACY FOR ANY PARTI CULAR PURPOSE CR USE

MESA ELECTRONI CS SHALL NOT BE LI ABLE FOR ANY SPECI AL,

| NCI DENTAL, OR CONSEQUENTI AL  DAMAGES, WHETHER I N
CONTRACT, TORT, OR OTHERW SE

if any failure occurs, the follow ng steps should be taken

1. Notify Mesa Electronics, giving full details of the
difficulty. On receipt of this information, service data, or
shi pping instructions will be forwarded to you

2. On receipt of the shipping instructions, forward the
product, in its original protective packaging, transportation
prepaid to Mesa Electronics. Repairs wll be nade at Mesa
El ectronics and the product returned transportation prepaid.
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