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INTRODUCTION

This manual is meant for engineers and programmers who wish to
develop systems based on the Real Time Devices CME486-4xx (SX/
DX/DX2) module. It contains the module’s technical specifications,
and deals with its connections and firmware/software.

The manual is organized as follows:

Introduction  After a short introduction to DOS systems, this part gives general
information on the module and its main features, together with a
brief functional description.

Chapter 1 Provides detailed information on the hardware of the CME486-
4xx module and on its connections to the outside.

Chapter 2 Provides all the necessary information on the Setup and BIOS of
the CME486-4xx module.

Chapter 3 Lists and explains the various data storage modes on solid state
devices, and gives detailed information on the support software
provided by Real Time Devices.

Appendix A Gives the complete specifications of the BIOS implemented on the
CME486-4xx module.

Appendix B Provides a complete list of the module’s jumpers with their use
and locations.

Appendix C Warranty

i-1







THE
STRUCTURE
OF THE DOS

SYSTEM

The structure of a DOS system concerns the machine as a whole and not only the operating
system. A simple way to understand a DOS system is to imagine a hierarchical structure where the
various functions are distributed throughout the system. Each level provides a well-defined set of
services upon which the higher level can be constructed: each level can be thought of as a virtual
machine. The following figure describes this concept:

N 7
N~/

BIOS

Figure 1

The figure shows the four levels composing a DOS system. They are:

The Physical Machine (Hardware)
It is the lowest level, where many differences distinguish the various systems:

*  The microprocessor used: it is always a processor belonging to the Intel 80X86 family,
which includes: 8086, 80286, 80386, 80486, Pentium, etc.

*  The devices composing the memory: different kinds of memories can be used (DRAMs,
SRAMs, ROMs, Flash EPROMs, EPROM, etc.), having different sizes and performing a
different memory management.

*  The /O devices: there are numerous types of them and they can be ordered from hundreds of
different suppliers. As a result, a hard disk capacity can range from 20Mbytes to some
Gbytes, a floppy disk capacity from 360Kbytes to 2.88Mbytes, while monitor types range
from Monochrome to Super VGA 1024*1024 256 colors, and numerous peripheral devices
are available for the most diverse and surprising uses.

The BIOS

The second level in the virtual machine is the first software level, the BIOS (Basic Input/Output
System). At this level, a standard image of the machine is created for the higher level. This image is
used to conceal the specific hardware frame through a set of services obtained using a standardized
interrupts structure, which is typical of the PC and AT compatible architecture.

The DOS

The upper level is the DOS kernel which, basing itself on the standard services provided by the
BIOS, becomes able to provide hardware independent services which can be used by application
programs. Roughly, DOS services can be divided as follows:

*  File management

* Dynamic memory allocation

* Disk operations control

*  Error management and control

*  Peripherals management and control




»  Applications management and control
= Net functions

The Application

The top level is the application software. It can be one of the thousands of MS-DOS applications
~ available for sale or a custom application written by the system integrator.

At all the above described levels, the virtual machine has been fully integrated by Real Time
Devices in the CME486 modules family.

THE One of the main features of the CME486 modules is their very high integration level, which
CME486  combines all the functions of a PC/AT. These two modules are based on the PC/104 standard; they
SX/DX/DX2  integrate all the functions of a “DOS Engine” and at the same time provide the primary I/O functions,

MODULE that is: a PC/AT compatible keyboard interface, a parallel port, two RS232 serial ports.

The modules also integrate a RAM/ROM disk, a Real Time Clock and a Watch Dog Timer.
The CME486 modules are designed essentially for industrial applications, which usually require:

»  software and hardware compatibility with the PC/AT world
high speed number-crunching operation

low power consumption

small dimensions

high reliability

very good noise immunity.

Figure 2 presents the module’s block diagram.

SERIAL ————] | DRAM 1
SERIAL ——  486DX¥ |—o BIOS
486DX2
PARALLEL ———— PROCESSOR |——— SOLID STATE DISK
KEYBOARD —— cg’,’,'ggc"égg"o,, —— EEPROM
SPEAKER ——— ] —  WATCHDOG TIMER @
7y 2
=
B
v e
CHIP SET |e »| BUFFERS |ere————
v

Figure 2
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CME486
SX/DX/DX2
MODULE
SPECIFI-
CATIONS

Additional functions can be implemented using Real Time Devices utilityModules™ and
dataModules® as well as other PC/104 modules mounted, typically for the PC/104 standard, in stack-
through, which avoids expensive installations of backplanes and card cages and preserves the
module’s compactness.

These features allow the CME486 modules to be easily customized by adding LAN controllers,
modems, video controllers, analog and digital data acquisition modules.

A PC compatible BIOS is also implemented in the CME486 modules. This BIOS supports the
MS-DOS operating system from version 3.0 to version 6.2. The drivers implemented in the system
BIOS allow to boot the system both from the floppy disk and from the RAM/ROM disk, thus enabling
the system to be used in diskless mode. For industrial applications, a set of functions have also been
implemented in the system BIOS to allow a fast and easy system control and debug.

CME486-4xx CPU

*  486SX, 486DX, 486DX2
*  Clock: 16Mhz, 20MHz, 25MHz, 33MHz, 40MHz

DMA/CTC

* 7 DMA channels (8237 compatible)
* 15 interrupt channels (8259 compatible)
* 3 counter/timers (8253 compatible)

Memory Configurations

= 2Mbytes DRAM
*  4Mbytes DRAM

Solid State Disk

*  two 32-pin sockets are available, where the following devices can be installed:

64Kbytes 128Kbytes | 256Kbytes |512Kbytes| 1Mbyte
EPROM yes yes yes yes yes
Flash yes yes yes yes no
SRAM no yes no yes no
NOVRAM no yes no yes no
Peripherals
*  Two full-duplex RS232 serial ports with baud rates from 50 to 115200 baud
*  Bi-directional parallel port
*  PC/AT keyboard interface
*  Speaker port
*  Real Time Clock (requires external battery)
»  Watch Dog Timer



BIOS

»  Mapped from OF0000h to OFFFFFh

*  Direct support of RAM/ROM Disk

*  User-definable through the Setup program

= Virtual devices support (VDS)

*  Direct call, before boot, of user’s programs

*  Boot possible from floppy disk, RAM/ROM disk, or serial line.

Connections

* AT bus according to the PC/104 specifications (64-pin J6, 40-pin J5)
*  Serial port 1 connector (10-pin J3)

+  Serial port 2 connector (10-pin J4)

Parallel port connector (26-pin J2)
»  Services connector (10-pin J1)

Physical Characteristics

* Dimensions: 90.2 x 95.9mm (3.6" x 3.8"), height: 16mm (0.6”)
*  Power supply: 5V +/- 5% (typical consumption: @ 800 mA)
*  10-layer surface-mount PCB

Operating Environment

Temperature: 0 - 75 degrees C

Relative humidity: 5 - 95%

Altitude: 0 - 3000m

Storage temperature: -55 to +85 degrees C.

@ |—.coz¢e
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Figure 3 Mechanical dimensions in inches, 1.005
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CHAPTER 1

This chapter contains all the necessary information concerning:

1-1

Pinout of the connectors and signal definitions
Specifications of the external devices
On-board jumper configuration

Specifications of installable devices.







CONNEC- Figure 1-1 shows the interface connectors of the CME486 modules and Table 1-1 lists their

TIONS functions.

In the module layout, pin 1 of every connector is indicated by a square pad on the printed circuit

board.

D

J3

o o0oo0oo0g8g
0 0 00O

J2

0O 000 O0O0OOCOOOO0 08,
0O 0 00 000O0OO0O OO0 OO0

J1

J

0 0 OO0
00 0O

JsmOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO?I
[]]OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
J4 Moo000000000OO0O0COO0O0DOOC O
@lmoooooooooooooooooool @
foooo J5
Figure 1-1 Connector Locations
Table 1-1 Connector Functions
Connector Function Dimensions
J1 Multifunction 10 pin
]2 Parallel port 26 pin
13 Serial port 10 pin
J4 Serial port 10 pin
J5 PC/104 Bus 40 pin
J6 PC/104 Bus 64 pin




MODULE
SETUP

POWER

SUPPLY

No specific board setup is required for normal operation. With the setting provided by the
manufacturer, the module can be connected to the peripherals and immediately become operative.
The only settings that must be performed by the user are those concerning the SSD (Solid State Disk)
definition.

Every allowed hardware operation is performed by jumper setting. In the module layout, the
jumpers are indicated as “JP” followed by the jumper’s number, while pin 1 of every jumper is
indicated by a square solder pad on the printed circuit board or a rounded corner of the outline silk-
screened on the board.

The following jumpers can be found on the CME486-4xx module:
Two 2-pin jumpers: JP5 and JP6, which can be set as follows::

* pin 1 connected with pin 2 (which will be indicated as ‘closed’)
* pin 1 and pin 2 not connected (which will be indicated as ‘open’)

Two 3-pin jumpers: JP2 and JP4, for which there are three possibilities:

«  connecting pin 1 to pin 2 (which will be indicated as 1-2)
¢ connecting pin 2 to pin 3 (which will be indicated as 2-3)
*  performing no connection at all.

Two 6-pin jumpers: JP1 and JP3, where the pins can only be connected two by two so as to form
three pairs. There are, therefore, four possibilities:

*  connecting pin 1 to pin 2 (which will be indicated as 1-2)
*  connecting pin 3 to pin 4 (which will be indicated as 3-4)
*  connecting pin 5 to pin 6 (which will be indicated as 5-6)
»  performing no connection at all.

On the module there are also some solder jumpers, indicated in the layout as “JPS” followed by a
number. These jumpers are correctly set by the manufacturer and should not be removed by the user.

Appendix B contains the jumper list, explains the functions performed by each jumper, and
indicates their exact positions on the module.

The power supply is conveyed to the CME486 modules by PC/104 bus connectors J5 and J6,
according to the following table:

Table 1-2 Power Supply Connectors
Connector / Pin Signal Tolerance
J6 /6-58 +5VDC +/- 5%
J5/34
J6/10 -SVDC +/- 5%
J6/18 +12VDC +/-5%
J6/14 -12VDC +/-5%
J6 /2-62-63-64 gnd NA
J5/2-38-40

WARNING: The CME486 will be destroyed if power is connected incorrectly. Make
absolutely certain all power connections are correct before applying power!
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The exact power consumption of the CME486 modules depends on which peripherals are
connected to the board, on the selected SSD configuration, on the selected memory configuration and
on the microprocessor installed. Typical power consumption for a common configuration is as
follows:

* installed memory: 4Mbytes
* installed SSD: 512K EEPROM
*  installed processor: 25 MHz Intel 486DX

Table 1-3 Typical Power Consumption of a CME486-4DX Module
{Vcc=5V)
Module 5V -5V 122v -12v
CME486-4DX 750 mA 0 0 0
MULTI- This connector implements all the following functions:
FUNCTION . Speaker

*  System Reset
*  Watch Dog Timer
*  Battery

»  Flash Programming Power Supply (VPP)

The following table gives the pinout of connector J1.

Table 1-4 Multifunction Connector J1
J1 Pin Signal Function in/out
1 SPKR+ Speaker output out
2 SPKR- Speaker output out
3 RESET External reset in
4 WD Watch Dog out
5 KBD Keyboard data in
6 KBC Keyboard clock out
7 GND Ground signal
8 KBP Keyboard power out
9 BAT Battery input in
10 VPP VPP for Flash programming | in
Speaker A speaker output is available on two pins of the multifunction connector J1. These outputs are

controlled by a transistor to supply 0.1 watt of power to an external speaker. As a rule, the external
speaker must have an 8 ohm impedance.

Keyboard An AT compatible keyboard can be connected to the module through connector J1. Usually these
keyboards come with a cable ending with a 5-pin male DIN connector. Table 1-5 lists the pinout of
connector J1 and the corresponding signals on the DIN connector.




System Reset

Watch Dog
Timer

Battery

Flash
Programming

CONNECTOR 12
PARALLEL
PORT

Table 1-5 Keyboard Connector J1
Signal Function DIN
KBD Keyboard data 2
KBC Keyboard clock 1
GND Ground signal 4
KBP Keyboard power 5

Pin 3 of the multifunction connector allows the connection of an external pushbutton to send a
reset signal to the system. This pushbutton should normally be open and connected to ground when
pushed.

The Watch Dog Timer signal generated on the CME486 modules (active high) is available on
pin 4 of the multifunction connector. The Watch Dog timeout is set to 1.2s. If the watchdog timer is
not reset within this time, a module reset is automatically performed.

Pin 9 of the multifunction connector allows connection of an external backup battery (typically
3.6V). This battery is used by the CME486-4xx module when powered down, to:

*  preserve the time and date in the Real Time Clock

*  preserve the information stored in the static RAM,; in this case, please check that jumpers
JP2 and JP4 are correctly set to position 2-3.

Pin 10 of the multifunction connector is provided to program the on-board Flash EPROMs. The
user must supply this pin with the required VPP (usually 5VDC+/-5% or 12VDC+/-5%) and select
the Flash EPROMs size as described in Tables 1-12 and 1-13. Remember that VPP is controlled by
connector JP1 pins 5-6 for bank 1 and by connector J3 pins 5-6 for bank 2.

The parallel port is available on connector J2. Its address can be selected from among the
standard DOS addresses, by using the Setup program. The pinout of connector J2 allows a ribbon
cable to directly connect J2 to a DB25 connector, thus providing a standard PC compatible parallel
port.

Table 1-6 lists the signals with their meaning, and explains how to connect them to the DB25
connector to obtain a PC compatible output.

To ensure correct operation, keep the length of the cable connecting the module to the parallel
device below 3 meters.
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Table 1-6 Parallel Port Connector J2
J2 Pin_| Signal Function infout | DB25
1 -STB Strobe Data out 1
2 -AFD Autofeed out 14
3 PDO LSB of printer Data out 2
4 -ERR Printer error in 15
5 PD1 Printer Data 1 out 3
6 -INIT Initialize printer out 16
7 PD2 Printer Data 2 out 4
8 -SLIN Select printer out 17
9 PD3 Printer Data 3 out 5
10 GND Signal ground - 18
11 PD4 Printer Data 4 out 6
12 GND Signal ground - 19
13 PD5 Printer Data 5 out 7
14 GND Signal ground - 20
15 PD6 Printer Data 6 out 8
16 GND Signal ground - 21
17 PD7 MSB Printer Data out 9
18 GND Signal ground - 22
19 -ACK Character accepted in 10
20 GND _Signal ground - 23
21 BSY Busy in 11
22 GND Signal ground - 24
23 PE Paper End in 12
24 GND Signal ground - 25
25 SLCT Ready To Receive in 13
26 GND Signal ground - 26
CONNECTOR J3 An RS232 serial port is available on connector J3. Its address can be selected from the standard
FIRST SERIAL  DOS addresses (2E8, 2F8, 3E8, 3F8) using the Setup program (see Chapter 2).
PORT Table 1-7 gives the pinout of connector J3 and explains the appropriate connections to obtain an

XT compatible (DB25) or AT compatible (DB9) external serial connector.




CONNECTOR J4

Table 1-7 RS232 Serial Port Connector J3
J3 Pin _Signal Function infout DB25 DB9
1 DCD Data Carrier Detect in 8 1
2 DSR Data Set Ready in 6 6
3 Rx Receive Data in 3 2
4 RTS Request To Send out 4 7
5 Tx Transmit data out 2 3
6 CTS Clear To Send in 5 8
7 DTR Data Terminal Ready out 20 4
8 Rl Ring Indicator in 22 9
9,10 GND Signal Ground - 7 5

The second serial port is implemented on connector J4. The serial port address can be selected

SECOND SERIAL  from the standard DOS addresses (2E8, 2F8, 3E8, 3F8) using the Setup program (see Chapter 2).

PORT

The following table lists the pinout and functions of this connector.

Table 1-8 RS232 Serial Port Connector J4
J4 Pin Signal Function infout DB25 DB9
1 DCD Data Carrier Detect in 8 1
2 DSR Data Set Ready in 6 6
3 Rx Receive Data in 3 2
4 RTS Request To Send out 4 7
5 Tx Transmit data out 2 3
6 CTS Clear To Send in 5 8
7 DTR Data Terminal Ready out 20 4
8 RI Ring Indicator in 22 9
9,10 GND Signal Ground - 7 5




CONNECTORS The signals on connectors J5 and J6 belong to the PC/104 Bus; their functions and definitions
J5 AND J6 match the corresponding signals defined in the IEEE P966 standard. The pinout and the pin func-
PC/104 BUS tions are listed in the following tables.

Table 1-9 PC/104 Bus Connector J5

J5 Pin J5 row A J5 row B
1 oV ov
2 SBHE* MEMCS16*
3 LA23 I0CS16*
4 LA22 TRQ10
5 LA21 IRQI1
6 LA20 IRQ12
7 LA19 IRQ15
8 LAI1S8 TRQ14
9 LA17 DACKO*
10 MEMR* DRQO
11 MEMW* DACKS*
12 SD8 DRQS5
13 SD9 DACK6*
14 SD10 DRQ6
15 SD11 DACK7*
16 SD12 DRQ7
17 SD13 +5V
18 SD14 MASTER*
19 SD15 ov
20 (KEY) ov




Table 1-10 PC/104 Bus Connector J6

J6 Pin J6 row A J6 row B
1 IOCHCHK* oV
2 SD7 RESETDRV
3 SDé6 +5V
4 SD5 IRQ9
5 SD4 -5V
6 SD3 DRQ2
7 SD2 -12V
8 SD1 ENDXFR*
9 SDO +12V
10 IOCHRDY (KEY)
11 AEN SMEMW
12 SA19 SMEMR*
13 SAIl8 IOW*
14 SA17 IOR*
15 SAl6 DACK3*
16 SAl5 DRQ3
17 SAl4 DACK1*
18 SAl3 DROQ1
19 SA12 REFRESH*
20 SAll SYSCLK
21 SA10 IRQ7
22 SA9 IRQ6
23 SAS8 TIRQ5
24 SA7 IRQ4
25 SA6 TRQ3
26 SAS DACK2*
27 SA4 TC
28 SA3 BALE
29 SA2 +5V
30 SAl 0OSC
31 SAQ oV
32 oV oV

The signals followed by a (*) are active low.
All the bus lines can drive a maximum current of 6mA at TTL levels.

The following is a brief description of the various PC/104 bus lines.
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Signal

/0

Description

AEN

Address ENable: when this line is active (high), this means that a
DMA transfer is being performed and therefore the DMA controller
has control over the data bus, the address bus and the control lines.

BALE

Bus Address Latch Enable, active high. When active, it indicates that
the address lines SAO to SA19 are valid.

DACK*
0-7

DMA ACKnowledge 0-7. Active low, these are the answer lines to
DMA requests.

DRQ 0-7

DMA Request 0-7: these are asynchronous lines used by the peripheral
devices to require a DMA service. They have rising priority from
DRQO up to DRQ7. A DMA request is performed by setting the DRQ
line high and keeping it high until the corresponding DACK line is
activated.

ENDXFR*

o

It is the only synchronous signal of the PC/104 bus and it is active low.
1t indicates that the current bus cycle must be performed at 0 wait
states. It is used only for 16-bit boards.

IOCHCHK*

1/0 Channel Check, active low, indicates an error condition that
cannot be corrected.

IOCHRDY

I/O Channel Ready: this line, usually high (ready) is controlled at low
level by the devices which need longer bus cycles.

I0CS16*

L]

Active low. This signal is controlled by the devices mapped in the /O
address space and indicates they have a 16-bit bus width.

IOR*

I/O Read, active low, indicates when the devices present on the bus can
send their information on the data bus.

Iow*

Ol ©

I/O Write, active low. When active, it allows the peripheral devices to
read data present on the data bus.

IRQ 2-15

L]

Interrupt Request: 2 to 15 active on rising edge. IRQ15 has top priority,
the other lines have decreasing priority starting from IRQ14 down to
IRQ2. The interrupt request is performed by changing the level of the
corresponding line from low to high and keeping it high until the
microprocessor has recognised it.

KEY

N/A

Key for connector insertion.

LA23.LA17

Active high, they select a 128Kbytes window in the 16Mbytes address
space available on the bus.

MASTER*

Active low. Indicates that, inside the requested DMA cycle, a resource
on the bus is about to drive the data and address lines.

MEMCS16*

Active low. This signal is driven by the devices mapped in the address
space and indicates for these devices a 16-bit bus width.

MEMR*

/0

Active low. Indicates a memory read operation. The devices (mapped
in the address space) which use this signal must decode the addresses
present on lines LA23..LA17 and SA19..SAO0.

MEMW*+

/o

Active low. Indicates a memory write operation. The devices (mapped
in the address space) which use this signal must decode the addresses
present on lines LA23..LA17 and SA19..SAO.

OSsC

OSCillator: clock with a 70 ns period and a 50% duty cycle.

REFRESH*

This line is active low and indicates that the current bus cycle is a
DRAM refresh cycle. The refresh cycles are activated every 15
microseconds.

RESETDRV

This line, active high, is used to reset the devices on the bus, at power-
on or after a reset command.




Some Useful
Recommendations

ON-BOARD
CONFIGURATION
OPTIONS

Solid State Disk

SA0/19 O Address bits from 0 to 19: these lines are used to address the memory

space and the 1/0 space. SAO is the less significant bit while SA19 is
the most significant bit.

SBHE* (0] This signal is active low and indicates a transfer of the most significant

data byte (SD15..SD8).

SD0-7 /0 Data bits: these are the data bus lines. SDO is the less significant bit,
SD7 is the most significant bit.

SMEMR* O Memory Read command, active low.

SMEMW#* 0 Memory Write command, active low.

SYSCLK (8] System Clock, programmed at 8Mhz with a 50% duty cycle.

TC (o) Terminal Count: this line is active high and indicates the conclusion of

the DMA transfer,

The driving capacity of the add-on boards must be at least 6mA at low level.

Usually, no termination is required for the bus lines but, if necessary, we recommend
terminating each signal of the bus with a series resistor and capacitor (40-60 ohms, 30-70
pF) from each signal line to ground.

If you need to connect the module bus (connector J5) to other boards, first design a bus
extender using a 4-layer PCB (2 signal layers, 1 ground layer and 1 power supply layer) in
order to avoid crosstalk interference. If you use a 2-layer PCB, one of the two layers abso-
lutely must be entirely used as ground. Ribbon cable connections should be avoided, but if
necessary use the shortest possible cable, never longer than 20cm. While designing your
system, please consider that with ribbon cable connections, bus control signals (IOR, IOW,
MEMR, MEMW, RESET, etc.) will be inevitably exposed to crosstalk interference and
disturbed by address and data bus changes.

Some expansion boards have TTL inputs exposed to interference. More specifically, the
RESET signal is often critical. If you notice spurious-reset problems, try connecting a 200-
500pF capacitor between RESETand ground to prevent false resets on the expansion board.

If you wish to design your own expansion boards, you should carefully select the compo-
nents that will act as an interface to the PC/104 bus. We recommend you use components
having a Trise and Tfall times compatible with those of the LS and HCT logic families.

This section explains how to add and remove the board’s components. As a rule, this procedure
is necessary only for solid state disks.

A Solid State Disk can be installed into the CME486 module, which can then be used as a stand-
alone device. The Solid State Disk can be implemented using different devices (SRAMs, Flash
EPROMs, EPROMs, NOVRAMs) and its capacity can range from 64KBytes to 2MBjytes.

The

Solid State Disk is organized in two banks, identified in the layout as U6 and U7. Generally,

the device type and size for bank 1 of the SSD does not have to match the device type and size for
bank 2. Exceptions to this rule are listed below:
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While implementing the Solid State Disk, you must always apply the two following rules:
*  The second bank (U7) cannot be used until the first is filled;

*  When the Solid State Disk is implemented with two SRAMs or two NOVRAM, both
devices must be the same size.

The following table lists the possible configurations for the first bank (U6) and the corresponding
jumpers:

| Table 1-11 Solid State Disk for Bank U6
| Type Capacity JP1 JP2
EPROM 128k 34 1-2
EPROM 256K 34 1-2
EPROM 512K 3-4 1-2
EPROM 1M 1-2 1-2
| Flash EPROM 64K 5-6* 1-2
| Flash EPROM 128K 5-6* 1-2
Flash EPROM 256K 5-6* 1-2
SRAM 128K 34 **)
SRAM 512K 1-2 (**)
NOVRAM 128K 3-4 1-2
NOVRAM 512K 1-2 1-2

(*) controls programming voltage (VPP) on the Flash EPROMs.
(**) The power supplied to the static RAM is controlled by jumper JP2 as follows:

*  position 1-2: power supplied by module's VCC supply
*  position 2-3: power supplied by a battery
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The following table lists the possible configurations for the second bank (U7) and the corre-
sponding jumpers:

Table 1-12 Solid State Disk For Bank U7
Type Capacity JP3 JP4
EPROM 128k 34 1-2
EPROM 256K 34 1-2
EPROM 512K 34 1-2
EPROM M 1-2 1-2
Flash EPROM 64K 5-6* 1-2
Flash EPROM 128K 5-6* 1-2
Flash EPROM 256K 5-6* 1-2
SRAM 128K 34 (**)
SRAM 512K 1-2 (**)
NOVRAM 128K 34 1-2
NOVRAM 512K 1-2 1-2

(*) controls programming voltage (VPP) on the Flash EPROMs.
(**) The power supplied to the static RAM is controlled by jumper JP4 as follows:

= position 1-2: power supplied by module's VCC supply
* position 2-3: power supplied by a battery
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CHAPTER 2

This chapter provides essential information for users who want to
develop their own programs in the DOS environment using the
CME486 modules.







MEMORY The module’s memory space is identified by 24 address lines. Therefore, the largest directly
MAP  addressable memory is 16Mbyte.

Table 2-1 1st Mbyte Memory Map
FFFFFH Real Time Devices motherboard BIOS implemented in Flash
F0000H EPROM U18
EFFFFH Memory space available to the user. It can be allocated in the
E0000H BIOS Flash EPROM or left available to the user.
DFFFFH Memory space available to the user (as a rule, memory between
C0000H CO0000H and C7FFFH is used by add-on video cards)
BFFFFH Normally used as video RAM as follows:
A0000H CGA video : 0B800OH to OBFFFFh
Monochrome video : 0B0000H to OB7FFFH
EGA/VGA video : 0AO0000H to OAFFFFH
9FFFFH DOS reserved memory

00501H BIOS data area
00400H

003FFH Interrupt vectors
00000H

The memory space over the first megabyte can be accessed in protected mode, which is typical of
the memory management procedures available on 386 and 486 microprocessors.

INPUT/ As with all standard PC/104 boards, the CME486 I/O space is specified by 10 bits (SA0/SA9). This
OUTPUT  means that the /O space of any add-on modules you install will have to be in this range. The table
MAP  below lists the I/O locations used by the module.




THE SETUP
PROGRAM

Table 2-2 1/0O Locations Used By the CME486-4xx Modules
Address Range Device

000h,00FH DMA Controller #1
020H,021H Interrupt Controller #1
022H,02FH Reserved
040H,043H Timer
060H,064H Keyboard Interface
070H,071H RTC Port
080H,08FH DMA page register
0AOH,0A1H Interrupt Controller #2
0COH,0DFH DMA Controller #2
0F2H,0F3H Reserved
OFOH,0FFH Math coprocessor
1FOH, 1IFFH Hard Disk
2F8H,2FFH Serial Port(*)
300H,31FH Reserved
378H,37FH Parallel printer port(*)
3BCH,3BFH Parallel printer port(*)
3E8H,3EFH Serial port(*)
3FOH,3F7TH Floppy Disk
3F8H,3FFH Serial port(*)

The addresses marked with a (*) can be changed in the Setup program, and choosing one of them

excludes the others.

NOTE: When adding expansion modules, please make sure that the I/O and memory space

assignments cannot create conflicts.

The Setup program allows you to customize the CME486 module rapidly, configuring features

and peripherals as needed.

The information you select is stored into the EEPROM and used by the BIOS at power-on.
The Setup program can be found on the floppy disk included with the module, and can be started

by running the CME486 program.
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Eth IDEA AT32/4xx Module Setup Utility Ver 1.0

Standard EEPROM Setup for Changing Time,
Hard Disk Type, etc.

Date,

Memory,

Use: NN 5« = select Item ENTER = Do Selection ESC = Exit

Figure 2-1 The Setup Screen

Available Figure 2-1 presents the Setup program as it appears on the screen. The video is divided in two
Options  areas:

*  the upper part of the screen lists the various selection fields available to the user, described
in Table 2-4
*  the lower part of the screen contains a simple help menu.

In the Setup program, field selection is performed using the keys listed below.

Table 2-3 Setup Keys
Key Function
{3 selects next field
M selects previous field
{TAB} selects next field on the right or first field of next line
{<} selects next value in field
{-} selects previous value in field
ESC goes back to main menu

Standard This is the first selectable option in the Setup menu. It allows you to select the simplest param-
EEPROM  eters like the date, the hard disk type, number of floppy disks, the type and address of the serial ports,

Setup  etc.




Use: TN 5 ¢« = select Item

Figure 2-2 Standard Setup Screen

The screen is divided in two areas;

*  the upper part of the screen lists the various selection fields available to the user, described
in next table

* the lower part of the screen contains a simple help menu.

The following is a list of all the selectable fields, with the active keys and the possible choices.

Table 2-4 Standard Setup Selectable Fields
Field Active keys Selections
Boot Device {<}L{->} Selects the primary boot device,
Possible selections:
+ Floppy Disk
o Solid State Disk
e Hard Disk
Note: The primary boot device is the one where system
boot is attempted first.
Date {0..9},{1} Sets the date with the format:
¢ month:day: year
Note: If you set the date in a module without a backup
battery, the setting will be lost at power down.
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Disk C: Model
Disk C: Table

{<hL{>)
{0..9} {1}

Selects the hard disk type used as logical unit C:. The

selection can be performed in three different ways:

*  Model selection: select the Model field with the
cursor, and scroll the supported hard disk types.
The parameters of the selected hard disks will be
displayed in the Table field.

e  Parameters selection: select the Table field with the
cursor, and scroll the various hard disk parameters.
The model of the selected hard disks will be
displayed in the Model field.

»  Customized disk selection: select the “User Disk”

option in the Model field. Then, enter the Table
field, press the Enter key and input the parameters
of the disk you wish to use.
Note: The “serial” setting is used in “Virtual Devices”
mode. See the Virtual Devices section in this chapter.

Disk D: Model
Disk D: Table

{«h{=}
{0..93} {1}

Selects the hard disk type used as logical unit D:. The

selection can be performed in three different ways:

¢ Model selection: select the Model field with the
cursor, and scroll the supported hard disk types.
The parameters of the selected hard disks will be
displayed in the Table field.

e Parameters selection: select the Table field with the
cursor, and scroll the various hard disk parameters.
The model of the selected hard disks will be
displayed in the Model field.

o  Customized disk selection: select the “User Disk”

option in the Model field. Then, enter the Table
field, press the Enter key and input the parameters
of the disk you wish to use.

Floppy Drive A

{eh{-}

Selects the format of floppy drive A from the following:
360KB

720KB

1.2MB

1.44MB

Serial ( See “Virtual Devices” in this chapter)

Floppy Drive B

{<h{-}

Selects the format of floppy drive B from the following:
e 360KB
e 720KB
e 12MB
o 144M

Keyboard

{<h{-}

Selects the keyboard operation mode.

Possible selections:

e None: no keyboard present

¢ ATkey: AT keyboard present

e Serial (See “Virtual Devices” in this chapter)




Memory Size

{<h{-=}

Selects the size of the dynamic RAM installed in the
module. Possible selections:

o 4Mbytes

e 8Mbytes

Note: this selection must be made very carefully: if
the declared memory does not correspond to the
installed memory, module malfunctions may ensue.

Parallel Port

{<h{-}

Selects the parallel port address. Possible selections:
e 0278H

o 0378H

e 03BCH

o Disabled

Serial Port

{«L{-}

Selects the address and type of serial port connected to
J3. Possible selections:

e 03F8H

e (02F8H

e O03E8H

e 02E8H

e Disabled

Note: the corresponding IRQ can be assigned through
the Advanced Setup options.

Solid State Disk

{<h{-)

Selects the status of the Solid State Disks. Possible

selections:

e Enabled: the Solid State Disk is enabled. The
logical unit can be selected using the “Boot Device”
option.

e Disabled: the functions of Solid State Disk are
disabled.

Time

{0..9},{J}

Sets the time with the format

e hours:minutes:seconds

Note: if you set the time in a module without RTC
backup battery, the setting will be lost at power down.

Serial Port

{ehi{-}

Selects the address and type of the serial port connected
to J4. Possible selections:

03F8H

02F8H

03ES8H

02E8H

Disabled

Note: the corresponding IRQ can be assigned through
the Advanced Setup options.

Video State

{<}h{-}

Selects the video interface among the following:
Monochrome

CGA 40*25

CGA 80*25

EGA\VGA

Serial(*)

None




Advanced This is the first selectable option in the Setup menu. It allows the user to define memory, Solid
EEPROM  State Disk, and error management options.

Setup The advanced EEPROM Setup screen is presented below.

Select Item ESC = Exit

Figure 2-3 Advanced Setup Screen

The screen is divided in two areas:

*  the upper part of the screen lists the various selection fields available to the user, described
in next table

¢ the lower part of the screen contains a simple help menu.

The following is a list of all selectable fields, with the active keys and the possible choices.
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Table 2-5 Advanced Setup Selectable Fields

Field

Active Keys

Selections

Chipset Error

{<1L{-}

Defines the BIOS reaction to errors detected during
Mmicroprocessor, coprocessor, timer, DMA controller and interrupt
controller operations.

ON: error warning

OFF: continue anyway

Floppy Error

{<3h{-}

Defines the BIOS reaction to floppy drives operation errors.
ON: error warning
OFF: continue anyway

Hard Disk Error

{<hi=)

Defines the BIOS reaction to hard disk operation errors.
ON: error warning
OFF: continue anyway

IRQ3 Source

{<}L{-}

Assigns one of the two serial ports to hardware interrupt 3.
Possible selections:

¢ Serial port 1 (available on connector J3)

o Serial port 2 (available on connector J4)

¢ Disabled

IRQ4 Source

{<}{—=}

Assigns one of the two serial ports to hardware interrupt 4.
Possible selections:

¢ Serial port 1 (available on connector J3)

o Serial port 2 (available on connector J4)

e Disabled

IRQS Source

{<h{-}

Assigns one of the two serial ports or the parallel port to hardware
interrupt 5, Possible selections:

¢ Serial port (available on connector J3)

e LPT

e Disabled

IRQ7 Source

{<}{>}

Assigns one of the two serial ports or the parallel port to hardware
interrupt 7. Possible selections:

o Serial port 2 (available on connector J4)

e LPT1

¢ Disabled

Keyboard Error

{<L{>}

Defines the BIOS reaction to keyboard initialization errors.
ON: error warning
OFF: continue anyway

Memory error

{<h{-}

Defines the BIOS reaction to errors detected during memory
operations performed by the CME486-4XX modules:

ON: error warning

OFF: continue anyway
This selection is active with the following tests performed by the
BIOS at power-on:
e memory sizing (base and extended)
e memory test (base and extended).

RTC Error

{<hLi-}

Defines the BIOS reaction to Real Time Clock initialization

errors.

¢ ON: error warning

e OFF: continue anyway. In this case, the time and date are set
by default to 00:00:00 and 01/01/1990




Segment EO00H

{<}{~}

Controls the allocation of the memory space comprised between

EO0000H and EFFFFH. Possible selections:

¢ Internal BIOS: the first 64K of the BIOS Flash EPROM are
seen in the selected address space. This selection is required
for BIOS Extensions and MiniDOS.

¢ External Bus: the devices present on the PC/104 bus are seen
in the selected address space.

Shadow C0000
Shadow C8000
Shadow D0000

{«1L{-}

In DOS systems, the memory address space between AO0OOH and

FFFFFH is usually reserved to devices mapped on the bus. This is

why access to this address range is slower than access to the

system memory. The shadow option allows copying the programs

controlling these devices into the system DRAM, thus improving

the general performance of the system. In the CME486-4XX

modules, the address space going from AO000H to FFFFFH has

been divided into four areas. For each area, the shadow option can

be enabled or disabled.

Possible selections:

¢ Enabled : the relevant address range is copied into the
DRAM.

¢ Disabled : the relevant address range remains mapped on the
bus.

Solid State Disk
Bank 0 Type

{<h{-}

Selects the physical device type installed by the user as U6.
Possible selections:
RAM
128 Kbytes
512 Kbytes
NOVRAM
128 Kbytes
512 Kbytes
FLASH
64 Kbytes
128 Kbytes
256 Kbytes
512 Kbytes
EPROM
128 Kbytes
256 Kbytes
512 Kbytes
1 Mbyte
Note: To avoid malfunctions, check that the physical device
selected from Setup is actually the device installed in socket U6,
and that jumpers JP1 and JP2 are correctly set.
When solid state disks are used, the installed device type must
always be selected.
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Hard Disk

Solid State Disk
Bank 1 Type

{<h{-}

Selects the physical device type installed by the user as U7.
Possible selections:
RAM
128 Kbytes
512 Kbytes
NOVRAM
128 Kbytes
512 Kbytes
FLASH
64 Kbytes
128 Kbytes
256 Kbytes
512 Kbytes
EPROM
128 Kbytes
256 Kbytes
512 Kbytes
1 Mbyte
Note: To avoid malfunctions, check that the physical device
selected from Setup is actually the device installed in socket U7,
and that jumpers JP3 and JP4 are correctly set.
When solid state disks are used, the installed device type must
always be selected.

Solid State Disk
Window

{«hi=)

Selects, in the address space of the CME486 modules, the 32Kbyte

window where the solid state disk is mapped.

Possible selections:

s from DO0O0OH to D7FFFH

e from D8000OH to DFFFFH

¢ from E0000H to E7TFFFH

o from E8000H to EFFFFH

Note: When selecting the solid state disk window, please check

that:

¢ other devices are not mapped in the same address space.

o the shadow memory is not enabled in the same address
space.

Video Error

{<3h{-}

Defines the BIOS reaction to video initialization errors:
ON: error warning
OFF: continue anyway

This is the third selectable option in the Setup menu. Unlike the other two options, it does not
Utility  allow you to perform direct changes in the BIOS parameters. This utility only provides information

concerning installed hard disk drives.
The hard disk utility screen is presented below:
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Figure 24 Hard Disk Utility

The screen is divided in two areas. The first presents the type and parameters of the user-selected
disk, while the second lists the parameters of the hard disk actually found. If more than one disk is
installed, it is possible to switch between disks by pressing the {PgDn} and {PgUp} keys.

THE BIOS The BIOS (Basic Input/Output System) is software that acts as an interface between the hardware
of a PC/104 system and the DOS operating system. Physically, the BIOS is resident in the Flash
EPROM (U18). As for its functions, it is divided in two parts:

*  The first part of the BIOS is active from the machine power-on to the boot and is known as
POST (Power-On Self-Test). It performs a series of tests to check the hardware part, sets the
machine as defined in the Setup program, and performs the boot.

*  The second part of the BIOS is the real interface between hardware and DOS, and it is active
from the machine boot to power down. It provides the system with a series of software
interrupts to control the various devices (core BIOS).

The At the system power-on, the BIOS performs a series of tests and initializations typical of the
POSTs  CME486 modules. Every step (POST) is identified by a numeric code sent to I/O port 378h, which
can be displayed using a commercially available POST code display board.

The following is a list of the POST codes expressed in hexadecimal, with the corresponding
meanings.
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Table 2-6 POST Code List
Post Meaning
00H CPU validation
01H CPU test
02H Components default programming
03H Timer initialization
04H ) Refresh line test
05H EPROM BIOS test
06H Keyboard controller test
07H First 64Kbytes RAM test
08H EEPROM test
09H 0F0000H - OFFFFFH shadow memory test
0AH DMA controller and interrupt controller initialization
0BH Video devices test
0CH Timer 2 test
O0DH DMA controller 1 test
0EH DMA controller 2 test
OFH DMA page control registers test
10H Interrrupt controller 1 test
11H Interrupt controller 2 test
12H Shutdown byte test
13H Interrupt line 0 test
14H Keyboard test
15H Protect mode switch test
16H Base memory size
17H Expanded memory size
18H Base memory test
19H Expanded memory test
1AH Coprocessor test
1BH Real Time Clock test
1CH IRQ line test
1DH Parallel ports test
1EH Floppy disk test
1FH Hard disk test
20H Serial ports test
21H Reserved
22H Shadow RAM test

*  Any error encountered in tests 1 to 8 causes the module to halt.

*  Errors encountered in the other tests can be dealt with in different ways according to the
selection performed in the Setup:

- with OFF selected in the Setup, the error is ignored but displayed on the screen with a
speaker tone. The boot is performed if possible.

- with ON selected in the Setup, the error type is displayed if possible and the operator is
asked whether operation should be continued or not.
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Bypassing the
Stored
Configuration

Now you can:

* continue, pressing the F1 function key.
*  halt the system, pressing any other key.

If an error is detected in the EEPROM test (POST code 8), the system sets itself according to the
default configuration presented below.

Table 2.7 BIOS Default Configuration
Function Default setting
Bootstrap Device floppy
Chipset Error on
Disk C disabled
Disk D disabled
Extended Memory 3MBytes
Floppy Drive A selected for 1.44M
Floppy Drive B disabled
Floppy Error off
Hard Disk off
Keyboard AT
Keyboard Error off
Memory Error on
Memory Size 640Kbytes
Parallel Port selected at 378H
RTC Error off
Serial Port 1 selected at 3F8H by IRQ4
Shadow options disabled
Solid State Disk disabled
SSD bank 0 N/A
SSD bank 1 N/A
SSD window N/A
Serial Port 2 disabled
Video Error off
Video State EGA/VGA

In this situation, the system displays the detected errors before booting and waits for operator
confirmation before booting.

Under certain circumstances, you may want to bypass the configuration stored in the EEPROM.
For example, the stored configuration may be invalid, causing the system to halt or refuse to boot. In
this situation, you can install (short the pins of) jumper JP5 and then re-boot. This will force the
BIOS to skip the configuration stored in EEPROM and use the default configuration shown in Table
2-7. The configuration can then be corrected using the Setup program, jumper JPS opened, and the
system re-booted.
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THE CORE
BIOS

EEPROM
Control

The BIOS interface to DOS is a standard interface fully specified in appendix A. To simplify
accessing the hardware, a software interrupt (52H) has been inserted to control the following devices:

»  EEPROM
*  Watch Dog Timer
*  Solid State Disk.

The EEPROM installed in the CME486 modules is a serial type EEPROM made of 1024 bits
organized in 64 words, 16 of which are used by the BIOS, while the rest are available to the user as
non-volatile memory locations. These locations can be accessed through the functions of interrupt
52H, which are listed below.

Function 0 Enable EEPROM write/erase. It is active until the next disable command and
allows the device to be written to and erased.

INPUT AH=0

RETURN AH=error code

Function 1 Disable EEPROM write/erase. This instruction must always be given as the last
operation performed on EEPROM, in order to prevent undesired access to this
device. :

INPUT AH=1

RETURN AH=error code

Function 2 reads from the device address specified in AL the number of words specified in
CX, then stores the read values into the buffer addressed by ES:DI

INPUT AH=2

Al=address (0-3FH accepted)
CX=number of words to read
ES:DI = pointer to the buffer where the read values are stored

RETURN AH=error code if AH = 0, then AL=number of read locations

Function 3 writes at the device address specified in AL, for the number of words specified in
CX, the values pointed by DS:SI . It does not allow write operations at locations
between 0 and 10H, which are reserved to the BIOS.

INPUT AH=3
Al=address (15H-3FH accepted)
CX=number of words to write
DS:SI = pointer to the buffer where the write values are stored

RETURN AH=error code if AH =0, then AL=number of read locations

Function 4 verifies that the values contained in the device, starting at the address specified
by AL and continuing for the number of words specified in CX, exactly match
the values pointed to by ES:DI

INPUT AH=4

Al =address (0-3FH accepted)

CX=number of words to verify

ES:DI = pointer to the buffer where the verify values are stored
RETURN AH=error code

if AH=FF, then AL=address of the location where the compare operation failed
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Function § Delete the words starting from the address specified in AL, for the length

specified in CX
INPUT AH=5
AL=address (15H-3FH accepted)
CX=number of words to delete
RETURN AH=error code if AH = 0, then AL=number of deleted locations
Error code The possible errors detected by interrupt 52H are returned in register AH with
the following meanings:
register AH = O0H no errors
10H access attempted to locations reserved by BIOS
20H invalid address
40H illegal command
80H time-out
FFH error in verify procedure

NOTE: To prevent unintended changes to BIOS information stored in the EEPROM, you
should only access the EEPROM using the interrupt functions supplied.

EEPROM A correct EEPROM write cycle must be performed as follows:
E faf:;i: 1. Enable the EEPROM.
2. Erase the relevant locations.
3. Write the relevant locations.
4. Disable the EEPROM.
5. Verify that the write operation has been correctly performed.

As an example, a short program illustrating an EEPROM write cycle is presented below:

MODEL Compact
enable equ O ;enable eeprom command
disable equ 1 ;disable eeprom command
read equ 2 ;read eeprom command
write equ 3 ;jWwrite eeprom command
verify equ 4 ;verify eeprom cmd
erase equ 5 ;erase eeprom cmd
endeeprom equ 3fh ;last eeprom location
starteeprom equ 15h ;first user eeprom location
STACK SEGMENT PARA STACK ‘STACK’
db 100 dup(‘stack’)
STACK ENDS
H
DATA SEGMENT PARA PUBLIC ‘DATA’
writebuffer dw endeeprom-starteeprom+l dup(0)
readbuffer dw endeeprom-starteeprom+l dup(0)
EepromMsg db "Int 52H Error Found",0dh,0Oah,"$"
DATA ENDS
CODE SEGMENT PARA PUBLIC ‘CODE’
ASSUME CS:CODE, DS: DATA

(continued)




START:

mov ax, DATA
mov ds,ax
mov  es,ax
;enable eeprom
mov  ah,enable
int 52h
cmp ah, 0
je EepromEnabled
call error
jmp exit

;erase location from 15h thru 3fh

EepromEnabled:
mov  ah,erase
mov al,starteeprom
mov  cX, (endeeprom-starteeprom+l)
int 52h
cmp ah, 0
je EepromErased
call error
jmp  exit
EepromErased:

;fill write buffer with test pattern

mov  cX,endeeprom-starteeprom+l

mov ax, 0aa55h

mov si,offset writebuffer
StorePattern:

mov word ptr ds:[si],ax

add si,2

loop StorePattern

iset ds,es reg to data segment

;ah=enable command
;enable eeprom
serror ?

;display error

;ah=erase comand
;start address
;words to be erased
;do erase

serror ?

;display error

;test pattern

;write eeprom location from 15h thru 3fh with test pattern Oaa5h

mov ah,write

mov  al,starteeprom

mov cx, endeeprom-starteeprom+l
mov si,offset writebuffer

int 52H

cmp ah,0

je EepromProgrammed

call error

jmp exit

;ah=write command

;start address

;words to be erased

;ds:si point to source buffer
;do write

serror ?

;copy location from 15h thru 3fh to readbuffer

EepromProgrammed:
mnov ah, read
mov al,starteeprom
mov cx,endeeprom-starteeprom+1l
mov di,offset readbuffer
int 52h
cmp ah,0
je EepromRead
call error
jmp  exit

;ah=read command

;start address

;words to be erased

;es:di point to buffer to fill
;do read

serror ?

;display error

(continued)
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EepromRead:

mov  ah,verify ;ah=verify command
mov al,starteeprom ;start address

mov  cX,endeeprom-starteeprom+l ;words to be erased
mov di,offset readbuffer ;es:di point to buffer
int 52h ;do verify

cmp ah, 0 serror ?

je Exit

call error ;display error

jmp exit

Exit:
;disable eeprom to avoid extra access
mov ah,disable ;ah=disable command
int 52h ;disable eeprom access
cmp  ah,0 serror ?
je ReturnToDos
call error
ReturnToDos:
mov  ax,4¢c00h
int 21h

7

;Display Error Message
error proc near
push ax
push dx
mov  ah,00%h
mov  dx,offset EepromMsg

DOS display string function
Get string address

~e v we

int 21h DOS function
pop dx
pop ax
ret
error endp

CODE ENDS

END START

To perform a simple EEPROM read operation, the device does not need to be enabled and the
BIOS read command (function 2) can be used directly.

Watch Dog Three functions have been implemented on the CME486 modules for Watch Dog Timer control.
Timer Control  Through them, the user has direct access to three functions:

*  Watch Dog enable

*  Watch Dog disable

*  Watch Dog refresh
Function 0CH  Watch Dog enable
INPUT AH=0CH
RETURN None
Function 0DH  Watch Dog disable

INPUT AH=0DH
RETURN None
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VIRTUAL
DEVICES

Initiating Virtual
Device Mode from
the Setup Program

Function 0OEH  Watch Dog refresh
INPUT AH=0EH
RETURN None

The CME486 modules are designed for use in industrial environments as stand-alone modules,
without external peripherals. Nevertheless, it may be necessary to interface a CME486 with /O
devices like a keyboard, monitor, or floppy or hard drive, especially for set-up or maintenance.

The CME486 modules are therefore provided with “Virtual Devices” mode which allows you to
access a keyboard, monitor, floppy disks, and a hard disk without actually interfacing them to the PC/
104 bus of the modules. Instead, the CME486 serial port is connected to the serial port of a PC or AT
“host” computer. The host computer’s keyboard, monitor, floppy disks, and hard disk can then be
made available to the CME486. You can then boot from the host’s floppy or hard drives, edit and
debug programs using the host’s keyboard and monitor, and so on.

There are two limitations when using Virtual Device mode: programs must operate only in text
mode and must be based only on DOS calls. Applications which use graphics modes or directly
access hardware (video memory, the keyboard, or the disk drives) will not work properly.

To use the Virtual Device mode, you will need:

* aPCor AT compatible “host” computer with a serial port

*  anRS232 "null modem" cable with all pins connected

« the connection program (SERRX.EXE) installed on the host computer
»  the CME486 module

There are two ways to initiate Virtual Device mode. You can either enable the mode by using the
CME486 Setup program, or by jumpering pins on the CME486 serial port. Please note that behavior
differs slightly depending on how Virtual Device mode was initiated. The following sections discuss
the two methods.

If the CME486 system is operational, Virtual Device mode can be accessed from the Setup
program. This method has the advantage that devices can be individually selected for use in Virtual
Devices mode. To use this method, run the Setup program on the CME486 and enable the Virtual
Devices you wish to use. The fields for floppy drive A:, keyboard, video state, and hard disk C: can
each be set to "serial". Save your changes and then follow the procedure below:

1. Turn off power to the CME486 system.
2. Connect the null modem cable between the CME486 and the host computer.
3. Turn on the host computer.

4. Start the SERRX.EXE program on the host computer, specifying which serial port you
wish to use.

6. Turn on the CME486 system.

The CME486 system will now boot from the disk drive you configured in the Setup program. If
you have a C: disk on the PC/104 system, it will be ignored, and the host computer's C: disk will be
accessed instead. If you wish to use hard disks on both systems, you must configure the PC/104 hard
disk as disk D:. The host computer C: disk then remains available as disk C:.
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the Host
Computer

Notes when Using
Virtual Device
Mode

Virtual Device mode can also be initiated by shorting pins on the CME486 serial port. This
method has a slight disadvantage in that the keyboard, video, floppy and hard drives are all redirected
to the serial port. To use this method, you must short (connect) two pins on the serial port connector.
The exact procedure is:

1.
2.

6.

Turn off power to the CME486 system.

Connect the RI and DTR pins of J3, the serial port connector (refer to Table 1-7 for pin
locations).

Connect the null modem cable between the CME486 and the host computer.
Turn on the host computer.

Start the SERRX.EXE program on the host computer, specifying which serial port you wish
to use.

Turn on the CME486 system.

The CME486 system will then boot from the host computer’s disk drives. The drive it boots from
will be the one set in the Setup program. Note that if both the CME486 system and the host have C:
disks, the one on the host computer remains disk C:, while the one on the CME486 system becomes
available as disk D:.

To disconnect the host computer, press the {Prt Sc} key at any time. The host computer then
recovers its peripherals and returns to normal operation.

To re-connect the CME486 to the host, re-run SERRX.EXE on the host and wait for the
message:

Waiting .....

and then press the <return> key.

When using Virtual Device mode, large data transfers (file accesses, display updates, etc.)
take considerable time. Please be patient.

When you make the keyboard a Virtual Device, the key combination CTRL-ALT-DEL is not
passed to the CME486 but resets the host computer instead.

Whe you make floppy drive A: a Virtual Device, both A: and B: floppy disks are actually
redirected to the host computer.

If communication errors occur on the serial line, you will hear a beep from both the host
computer and the CME486 module (assuming speakers are present in both systems).
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CHAPTER 3

This chapter explains in detail how it is possible to store the
operating system and the application programs on solid state devices.
It also presents the utility programs and support software.
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STATE
DISKS

RAM
Disk

The CME486 modules were designed to be used as embedded devices. It is well-known that in
embedded technology, the presence of magnetic media like hard disks and floppy disks to store the
operating system and the user’s applications is never recommended. It is far more advisable to replace
magnetic units with solid state devices.

The CME486 modules provide three different solutions:

+  Solid State Disk (SSD). Thanks to the Real Time Devices drivers for SSD management
implemented in the BIOS, the CME486 modules can be used with one or two Solid State
Disks. These are seen as normal floppy disks and are therefore thoroughly compatible with
the MS-DOS operating system. While developing programs, no additional effort is required:
utilities (see the Utility Programs section in this chapter) are provided to make SSD use
particularly easy and convenient.

*  MiniDOS. Not always does control program development include file system access and
control operations. For such cases, Real Time Devices has developed a MiniDOS enabling
easy program development in the MS-DOS environment and immediate program migration
to the CME486-4xx module. The user’s applications are stored in the BIOS Flash EPROM,
which provides 64Kbytes of user-available memory. Here again, Real Time Devices has
implemented a set of utilities (see the Utility Programs section in this chapter) for device
programming and migration control, which simplify the user’s work when realizing custom
applications.

»  BIOS Extensions. If the user’s application does not require any MS DOS services and there
is no need of a floppy disk or SSD, the 64Kbytes of the BIOS Flash EPROM can be directly
used to store and load user applications. This can be achieved in the so-called “BIOS
Extension” mode, where an application is automatically executed by the BIOS at power-on.

A detailed description of these three techniques and of the utilities will be given in the following

pages.

Solid State Disks can be implemented by the operator using the physical memory devices listed
in Tables 1-12 and 1-13 of Chapter 1. The Solid State Disk management implemented in the
CME486 modules is independent of their physical realization and allows them to appear to DOS as
normal floppy disks (write-protected disks if they consist of Flash EPROMs or EPROMs).

The following Solid State Disk configurations can be implemented on the CME486 modules:
*  one non-rewritable disk (maximum unformatted capacity: 2Mbytes)
* one read/write disk (maximum unformatted capacity: 1Mbyte)

* one non-rewritable disk (maximum unformatted capacity: 1Mbyte) plus one read/write disk
(maximum unformatted capacity: 512Kbytes).

All these configurations can assume either the logical addresses normally used for boot units (A:
or B:) or the logical addresses immediately following those of the installed floppy drives.

Control and initialization of the SSD will of course vary depending on which physical memory
devices actually implement the SSD.

When the Solid State Disk is composed of read/write devices (SRAMs or NOVRAM), it must be
installed by the operator as explained below:



1. Select the device (or devices) according to table 1-12 of Chapter 1, mount it (or them) on the
CME486-4xx module, then set the jumpers as shown in the table.

2. Perform a boot of the CME486-4xx module with an installed disk (either a physical disk or a
Solid State Disk or a virtual device).

3. Using Setup, define the RAM disk logical mapping. Remember that:

¢ selecting “boot” means that the Solid State Disk will be seen as the A: logical device,
while the physical floppy disks, if present, will be seen as the following units;

*  selecting “no boot” means that the Solid State Disk will be seen as the first logical unit
available after the physical floppy disks.

4. Select from Advanced Setup the selected physical device type.
5. Select from Advanced Setup the address space where the device will be mapped.

6. Reset the CME486-4xx module. This way, the Solid State Disk will be added to the system’s
available devices.

At the end of this procedure, the Solid State Disk will be seen as a normal floppy. It will have to
be formatted and it will accept all the normal DOS commands for floppy disks.

To format a Solid State Disk made of read/write devices, you should use the format command
followed by the disk size parameters of the floppy you wish to emulate. For instance, to format the
RAM disk (identified as device B:) as a 360Kbyte floppy disk, use the following command string:

format b: /u /n:9 /t:40
In order to achieve the largest space available on the RAM disk, we recommend you select for
the format command the lowest possible dimension parameters which are over the total dimensions of

the installed devices as a whole. For instance, if 256Kbytes of SRAM have been installed, the
selected format dimension should be the typical 360Kbytes floppy disk size.

ROM Non-rewritable Solid State Disks can be implemented by the operator using two different devices:
Disk EPROMs
*  Flash EPROMs

The procedure for creating the SSD will vary depending on which devices are actually used.

ROM Disk Implemented with EPROMs
To obtain an EPROM-implemented Solid State Disk, proceed as follows:

1. Select from Advanced Setup the physical memory device type.
2. Select from Advanced Setup the address space where the device will be mapped.

3. Format a floppy disk using the /u option and copy onto it the application programs you wish
to copy onto the ROM disk.

4. Onan XT or AT compatible computer, start the SSD program and perform the required
selections, according to the physical devices that shall implement the Solid State Disk.

5. As program output, select the “file construct” option; the program will create as many
EPROMXxx.BIN files as the number of selected EPROMs.

6. Program the EPROMs with an appropriate programmer.
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7.

Set the jumpers as explained in Tables 1-12 and 1-13, and then install the EPROMs in the
CME486-4xx module.

From now on, the Solid State Disk will be seen by the system as a normal write-protected floppy,
and it will accept all the DOS commands normally used with floppy disks.

ROM Disk Implemented With Flash EPROMs
Flash EPROMs can be programmed either off-board, following the steps listed above for
EPROMs, or on-board, that is directly on the CME486-4xx module.

For on-board programming, the user must proceed as follows:

1.

7.

Set the jumpers as explained in tables 1-12 and 1-13 of Chapter 1, and then install the Flash
EPROMs in the CME486-4xx module.

Select from Advanced Setup the selected physical memory device type.
Select from Advanced Setup the address space where the device will be mapped.

Format a floppy disk and copy onto it the application programs you wish to copy onto the
ROM disk.

Perform a boot of the CME486-4xx module. Set jumpers JP1 to JP4 to the required position,
according to the installed physical devices.

Start the SSD program on the CME486-4xx module. From the same program, perform the
selections compatible with the chosen physical devices. Then start programming by selecting
HS".

Turn off the programming VPP.

From now on, the Solid State Disk will be seen by the system as a normal write-protected floppy,
and it will accept all the DOS commands normally used with floppy disks.

NOTE: To ensure correct operation of non-rewritable Solid State Disks, it is advisable to
transfer files using a blank, newly-formatted floppy disk.

DIRECT For users who desire direct access to the Solid State Disks of the CME486-4xx module, an
MANAGEMENT  extension to interrupt 52H has been implemented. This extension allows direct access to the SSD
OF THE  using the following interface functions.

SOLID STATE
DISK  Function 6 reads data from the selected device and copies them into the user’s buffer pointed
by ES:DI
INPUT AH =6
DL,BX = device starting address for read operation.
DH = selection of the bank from which the read operation must be performed
=0 U6 selection
=1 U7 selection
CX = number of bytes to read
_ ES:DI = pointer to user’s buffer
RETURN none



Function 7

INPUT

RETURN

Function 8
INPUT

RETURN

Function 9
INPUT

RETURN

writes data onto the selected device, reading them from the user’s buffer pointed by
ES:DL

AH =7
AL = device type selection:
bit 1 =0 RAM selection
bit 1 =1 Flash EPROM selection

DL,BX = device starting address, from which the write operation must be
performed.

DH = selection of the device where to write data
=0 U6 selection
=1 U7 selection

=1 RAM selection

= 2 Flash EPROM
CcX = number of bytes to write
ES:DI = pointer to user’s buffer

AL = error code

erases the Flash EPROM selected by register DH

AH =8
AL = device dimensions:
=1 64Kbytes
=2 128Kbytes
=3 256Kbytes
=4 512Kbytes
DH = selects the device where to write
=0 U6 selection
=1 U7 selection

AL = error code

compares data coming from the selected device with user’s data pointed by ES:DI.

AH =9
DL,BX = device starting address, where the compare operation must be performed.
DH = selection of the bank where the read operation must be performed
=0 U6 selection
=1 U7 selection
CX = number of bytes to verify
ES:DI = pointer to user’s buffer.
=1 RAM selection
= 2 Flash EPROM selection
=3 EPROM selection
AH = error code
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