
































































































































































CONDRVR.SYS 

DESCRIPTION 

CONDRVR.SYS is a support utility for the Ampro Little Board/PC which allows you to 
use an RS232 serial device connected to the board's V40 serial port as the system console, 
instead of the IBM style keyboard, display adapter, and monitor normally used. This can be 
especially useful in embedded applications in which only occasional keyboard/display access 
is required, and graphics output is not used. It is also valuable as a means for remote control, 
via a serial connection, of a system based on a Little Board/PC. Using CONDRVR.SYS for 
console I/O connection over the V40 serial port can also result in a savings of cost, space, and 
power consumption. 

The driver uses the Little Board/PC's V40 serial port as the console port, and supports inter
rupt driven keyboard input, providing the usual keyboard buffering function. Baud rate (110 -
38,400) and data characteristics are fully programmable, as dermed by parameters included 
on the CONF1G.syS installation command line. 

The driver performs two basic functions: 

1. Remaps console output to the V40 serial port - the BIOS video output function (INT 10) 
is redirected. Characters to be written to the system console through the INT 10 "Write 
TIY" function are sent out the V 40 serial port instead of being sent to a normal video 
display adapter. All characters are simply passed through to the serial port. 

Only the "Write TTY" (Function 14) portion of INT 10 is supported; all other INT 10 
function requests are ignored (no error returned). Terminal dependent display controls 
for functions such as cursor position, screen clearing, half intensity, etc., must be pro
grammed via ASCn character "escape sequences" by the application program. 

2. Remaps keyboard input to the V 40 serial port - the board's keyboard hardware interrupt 
input is reassigned to the V4O's internal serial port, disabling the normal PC keyboard 
input. The system keyboard input device thus becomes the V40's internal serial port, 
instead of the normal PC keyboard port. 

Use 

Note 

Only software which uses DOS or BIOS (INT 10, Function 
14) for display output can be used via this driver. You 
must carefully test each application for compatibility. 

To install the console driver, place a command line as the ftrst line in a CONF1G.syS me on 
the drive from which your system will boot. The required line is of the form: 

device = condrvr.sys Bb Dd Ss Pp h 

where: b = Baud rate: 110, 150, 300, 600, 1200, 2400, 4800, 
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For example, 

96OO,19200,or38400 
d = Data bits: 7 or 8 (no parity if 8 bits) 
s == Stop bits: 1 or 2 
p = Parity: 0, E, or N (odd,even,none) 
h = Hardware handshake option, as follows: 

ha = enables hardware handshake on "ModeI4A" boards 
hb,. enables hardware handshake on "ModeI4B" (or later) boards 
h = enables hardware handshake; driver will attempt to fIgUre out 

which type of board (Model 4A or 4B) is being used 

DEVICE = CONDRVR.SYS B19200 08 S1 PN 

In this example, the serial communications data rate is 19200 baud, and the data characteris
tics are 8 data bits, 1 stop bit, and no parity. Handshaking is none. 
Note that the xon/xoff console handshaking is normally handled by DOS, but hardware 
handshaking may be preferred in some applications. The three parameters (B, 0, S, P) may 
be placed in any order on the command line. 

If no parameters are declared on the command line, then a default value of 9600 baud, 8 data 
bits, 1 stop bit, and no parity is used. 

Note also that you must RESET or POWERUP the system with the new CONFIG.SYS 
command line to have the driver take effect. 
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PRNDRVR.SYS 

DESCRIPTION 

PRNDRVR.SYS is a support utility for the Ampro Little Board/PC which allows you to 
use the board's V40 serial port for a RS-232 serial printer. 

The driver performs two basic functions: 

1. Remaps printer output to the V 40 serial port - the BIOS parallel output function (lNT 
17) is redirected. Characters to be written to the system printer through the INT 17 
function are sent out the V40 serial port instead of being sent to the normal parallel 
port. 

2. All functions that open the PRN device for writing are directed to the V 40 serial port. 

Use 

To install the console driver, place a command line as the ftrst line in a CONFIG.syS me on 
the drive from which your system will boot. The required line is of the form: 

device = prndrvr.sys Bb Dd Ss Pp h 

where: 

For example, 

b = Baud rate: 110, 150, 300, 600, 1200, 2400, 4800, 
96OO,19200,or38400 

d = Data bits: 7 or 8 (no parity if 8 bits) 
s = Stop bits: 1 or 2 
p = Parity: 0, E, or N (odd,even,none) 
h = Hardware handshake option, as follows: 

ha = enables hardware handshake on "Model 4A" boards 
hb = enables hardware handshake on "ModeI4B" (or later) boards 
h = enables hardware handshake; driver will attempt to figure out 

which type of board (Model 4A or 4B) is being used 

DEVICE = PRNDRVR.SYS B19200 D8 Sl PN 

In this example, the serial communications data rate is 19200 baud, and the data characteris
tics are 8 data bits, 1 stop bit, and no parity. Handshaking is none. Note that both xon/xoff 
and hardware handshaking are supported by the driver. The three parameters (B, D, S, P) 
may be placed in any order on the command line. 

If no parameters are declared on the command line, then a default value of 9600 baud, 8 data 
bits, 1 stop bit, no parity, and xon/xoff handshake is used. 

Note also that you must RESET or POWERUP the system with the new CONFIG.SYS 
command line to have the driver take effect. 
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SCSI-ID 

DESCRIPTION 

The Ampro SCSI-ID utility reports the system's SCSI Initiator ID to the console, and also 
sets the DOS ERRORLEVEL so it may be tested in a batch file. One use of the SCSI-ID 
utility is that it allows you to easily verify the SCSI 10 setting of your Little Board. An inter
esting use of this program is to allow multiple Little Boards to boot from a single SCSI de
vice, yet automatically begin execution of unique applications based on each board's SCSI ID. 

COMMAND UNE OPERATION 

To use the program, simply enter the program's name on the DOS command line or in a 
batch file. For example, if your system's SCSI ID is 7 and you use the following command 
line: 

C>SCSI-ID < Enter> 

SCSI-ID will display: 

My SCSI 10 is 7 

BATCH FILE OPERATION 

In addition, SCSI-ID sets the DOS ERRORLEVEL to a number corresponding to the Little 
Board's SCSI-ID setting, for testing within batch meso Using the program in this manner, it is 
possible to boot multiple Ampro Little Boards from a single SCSI drive under PC-DOS, yet 
have each board come up running a different application. 

To accomplish this, the AUTOEXEC.BAT me on the boot must test for "ERRORLEVEL" 
and branch to a unique batch me appropriate for the specific Little Board. Then, each Little 
Board is set for a different SCSI 10, between 1 and 7, and the boot device is jumpered for 10 
O. 

Ampro application note AAN-8803 discusses the use of SCSI-ID in a PC-DOS system 
composed of multiple Ampro Little Boards. 
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SCSICOMP 

DESCRIPTION 

The Ampro SCSICOMP utility allows you to compare the contents of two SCSI direct access 
devices (e.g. hard disk drives). Although the program must be run from ~OS, SCSICOMP 
pays no attention to the contents of the source and destination SCSI devices, and does not 
care what (if any) operating system has been used to write data to them. 

You can specify any two SCSI controller IO's, drive Logical Unit Numbers (LUNs), SCSI 
block range to be compared. 

OPERATION 

To run the program, type its name at the DOS command line: 

A>SCSlCOMP < Enter> 

The program will display a sign-on message and will then prompt you to press the < Enter> 
key to continue. After you press the < Enter> key, the program will prompt you for informa
tion required, including the fast SCSI 10, fast logical unit number, second SCSI 10, second 
logical unit number, starting block number, and number of blocks to compare. Then, the 
program will compare the specified segments of the two SCSI devices and report on any 
errors or differences that occur during the comparison. 

The required parameters are defmed as follows: 

• SCSI ID - Each device's SCSI 10 is determined by the jumpecing of the device's SCSI 
controller and is in the range 0 through 7. 

• Logical Unit Number (LUN) - Each device's logical unit number is based on how the 
device is connected to the controller and may also depend on the setting of jumpers on 
the device; it is generally 0 or 1. 

• Block Number - A SCSI "block" is 512 bytes of data; the first block on the device is 
numberedO. 

The current version of SCSICOMP requires that the block starting numbers on the two drives 
be the same, so only one starting block number is requested by the program. 
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EXAMPLE 

In this example, 2000 blocks (10,240,000 bytes) of data are compared, between LUN 0 on 
SCSI ID 0 and LUN 1 on SCSI ID 1. 

What is the first SCSI 10 and logical unit I'IlJIt)er? 
SCSI 10 (0-7): O<Enter> 
Logical unit I'IlJIt)er (0-3): O<Enter> 

What is the second SCSI 10 and logical unit I'IlJIt)er? 
SCSI 10 (0-7): 1<Enter> 
Logical unit I'IlJIt)er (0-3): 1<Enter> 

Starting block I'IlJIt)er: O<Enter> 
Number of blocks: 2000<Enter> 

You are about to compare: 

From: SCSI 10: 0 
LUN: 0 

To: SCSI 10: 
LUN: 

Starting with block 0, for -2000 blocks. 

Is this correct (YIN)? Y<Enter> 
Press the <Enter> key to begin or the <ESC> key to start over: <Enter> 

Compare completed, 0 errors. 

Compare another (YIN)? N<Enter> 
A>_ 
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SCSICOPY 

DESCRIPTION 

The Ampro SCSI COpy utility allows you to copy a block of data between two SCSI direct 
access devices (e.g. hard disk drives). Although the program must be run from ~OS, 
SCSI COpy pays no attention to the contents of the source SCSI device, and does not care 
what (if any) operating system has been used to write data to it. 

You can specify any two SCSI controller 10's, drive Logical Unit Numbers (LUN's), and any 
block range. 

OPERATION 

Warning! 

(1) SCSICOPY will destroy data on the destination 
device within the specified block range. Use with 
extreme care! 

(2) Copying less than the full drive may leave part of the 
destination device unusable. 

To run the program, type its name at the DOS command line: 

A>SCSICOPY < Enter> 

The program will display a sign-on message and will then prompt you to press the < Enter> 
key to continue. After you press the <Enter> key, the program will prompt you for informa
tion required, including the ftrst SCSI ID, frrst logical unit number, second SCSI ID, second 
logical unit number, starting block number, and number of blocks to copy. Then, the pro
gram will copy the specifted segment between the two SCSI devices and report on any errors 
that occur during the process. 

The required parameters are defmed as follows: 

• SCSI ID - Each device's SCSI 10 is determined by the jumpering of the device's SCSI 
controller and is in the range 0 through 7. 

• Logical Unit Number (LUN) - Each device's logical unit number is based on how the 
device is connected to the controller and may also depend on the setting of jumpers on 
the device; it is generally 0 or 1. 

• Block Number - A SCSI "block" is 512 bytes of data; the ftrst block on the device is 
numberedO. 

The current version of SCSICOPY requires that the block starting numbers on the two drives 
be the same, so only one starting block number is requested by the program. 
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EXAMPLE 

In this example, 2000 blocks (10,240,000 bytes) of data are copied from LUN 0 on SCSI ID 0 
to LUN 1 on SCSI ID 1. 

What is the first SCSI 10 and logical unit I1I.IItler? 
SCSI 10 (0-7): O<Enter> 

Logical unit I1I.IItler (0-3): O<Enter> 

What is the second SCSI 10 and logical unit I1I.IItler? 
SCSI ID (0-7): 1<Enter> 

Logical unit I1I.IItler (0-3): 1<Enter> 

Starting block number: O<Enter> 
Number of blocks: 2000<Enter> 

You are about to copy: 

From: SCSI ID: 0 
LUN: 0 

Starting with block 0, for 2000 blocks. 

Is this correct (YIN)? Y<Enter> 

To: SCSI ID: 1 
LUN: 1 

Press the <Enter> key to begin or the <ESC> key to start over: <Enter> 

Copy completed, 0 errors. 

Copy another (YIN)? N<Enter> 
A>_ 
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SCSIFMT 

DESCRIPnON 

SCSIFMT is the Ampro SCSI hard disk formatter utility. It is used to perform the low-level 
format for SCSI hard disk drives, prior to final preparation of the drive using the standard 
drive preparation utilities offered by your operating system. 

SCSIFMT supports the SCSI Common Command Set (CCS) direct access devices (typically 
hard disk drives). Consult the specific SCSI hard disk controller manual for information as to 
compatibility with the SCSI CCS. 

SCSIFMT can be used to completely reformat the target drive, and to map out bad blocks. 
The list of bad blocks is appended to the on-disk bad block table, which is furnished by the 
disk manufacturer. 

OPERATION 

Warning! 

All data on the drive you format will be destroyed! 

The general format of SCSIFMT is as follows: 

SCSIFMT Ii [Ll] [Zz] [F) [M[m)) [y] 

The SCSI ID number, 0 through 7, of the SCSI device that is to be accessed. 
This parameter is required 

The Logical Unit Number (LUN) of the SCSI device that is to be accessed. If 
not supplied, the default value is O. 

z The disk interleave factor, which only has meaning when used with the F 
(format) option. If not specified (or set to 0), the interleave factor is left 
unchanged from the drive's current setting. A typical value is 2; most fast drives 
when used with Ampro's SCSI/BIOS can support an interleave factor of 1. 

F The "format" option. It must be specified if you wish to format the drive (and 
optionally change the interleave factor). 

M The "map out" option. When selected, any bad blocks (blocks with read errors, 
write errors, or both) are mapped out of the drive's block allocation table. If 
data exists in the bad block, an attempt is made to safely copy the data to 
another block. 

m The number of clean passes for the bad-block map out. Specifies how many 
passes must be made with no bad blocks found If not specified, defaults to 1. 
The maximum value is 255. A new pass begins when a bad block is found in the 
current pass. . 
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Y Confirm bypass option. If used, SCSIFMT does not ask for a confirming "Y" 
keystroke before continuing with the format. USE WITH CAUTION! 

Parameters may be entered in any order and in upper or lower case. 

Examples 

A:>SCSIFMT 14 LO M5 <Enter> 

This example searches the SCSI device with SCSI ID 4, LUN 0, for bad blocks and maps out 
any bad blocks that are discovered. Five clean passes must be performed before the com
mand completes. 

A:>SCSIFMT IO F Zl <Enter> 

This example formats the SCSI device with SCSI ID 0, using an interleave factor of 1. 

A: >SCSIFMT 12 F Y < Enter> 

This example formats the SCSI device with SCSI ID 2 without asking for confinnotkm. 

After the format is complete, you still must prepare the drive in the standard manner for 
access by your operating system. 

Refer to Chapter 3 for detailed step-by-step SCSI hard disk installation procedures. 
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SCSIPARK 

DESCRIPTION 

The Ampro SCSIPARK utility is used to position the read/write head(s) of a SCSI drive to a 
predefmed safety zone on the disk surface, to guard against accidental data loss due to either 
power on/off glitches in the drive electronics or media damage due to mechanical shock. 
You should always use SCSIP ARK to "park" your drives' heads prior to switching off AC 
power, or during extended periods of time during which the drives will not be accessed. 

The current version of SCSIP ARK supports the following SCSI controllers and drives: 

• Adaptec ACB-4000 and ACB-SOOO family controllers 
• Seagate ST225N SCSI drive 
• Most "Common Command Set" SCSI drives 

OPERATION 

To use SCSIPARK to park a drive's heads, type the program's name followed by one or more 
SCSI ID(s) of the controller(s) to which the drive(s) are connected. All drives on each SCSI 
controller will be parked by the single command. For example: 

C> SCSIP ARK 0 1 < Enter> 

will park all drives detected on SCSI. controllers with ID's of 0 and 1. You can also use an 
asterisk (*), to have all possible SCSI lO's parked. That is, 

C >SCSIP ARK * < Enter> 

will park drives on all SCSI controllers detected. "SCSIP ARK *" is equivalent to "SCSIP ARK 
01234567". 

Note 

Be sure not to access a hard disk drive after it is parked, 
as this will move the drive's heads off the landing zone. 

You can simplify the use of the SCSIP ARK utility by creating a DOS "batch" me containing 
the required command line. 
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SCSITOOL 

DESCRIPTION 

The Ampro SCSITooL utility is a powerful and flexible SCSI debugging tool which allows 
you to demonstrate, test, and debug SCSI commands and devices. Options are provided 
which allow you to create any desired SCSI command, and write or read desired data patterns 
to or from any type of SCSI device. Although the program must be run from DOS, SCSI
TOOL pays no attention to the contents of the SCSI devices accessed, and does not care what 
(if any) operating system has been used to write data to them. 

OPERATION 

Warning! 

SCSITOOL can destroy data on the destination SCSI 
device. Use this utility with extreme care! 

The SCSITooL utility is very easy to use, but you need to understand SCSI command princi
ples in general, as well as the specific SCSI command set of the SCSI Target devices you will 
be accessing. Refer to the technical information supplied by the SCSI Target devices' manu
facturers, and to the ANSI X3.131 SCSI Specification for a full functional specification of the 
SCSI interface protocols. 

To begin program operation, type the program's name at the DOS command line: 

A> SCSITOOL<Enter> 

The program will display a brief sign-on message, followed by the SCSITOOL command 
prompt: 

Command (C,D,E,R,S,?,<ESC> to quit): __ 

Entering a "?" results in the display of SCSITooL's command menu: 

Commands available: 
C - Enter command buffer 
o - Enter data buffer 
E - Execute SCSI command 
R - Reset SCSI bus 
s - Set SCSI 10 
? - Display this help message 

Command (C,D,E,R,S,?,<ESC> to quit): __ 

When you use either the C (Enter command buffer) or 0 (Enter data buffer) options, the 
program will display the current contents of the SCSI command or data buffer in one area of 

SCSITOOL-1 



your screen, and will position the cursor over the fIrst byte of data on the command or data 
buffer entry line. 

For example: 

ComRand CC,D,E,R,S,?,<ESC> to quit): , 

The Command Buffer currently contains: 

o 1 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

Enter the new values in hexadecimal. The <Spacebar> leaves a digit unchanged, 
while the <Enter> key stops editing and returns to the list of commands. 

o <.- cursor on first command byte 

You can use the <Spacebar> key to move through the buffer to one or more bytes which you 
wish to modify. A little experimentation will make the process clear. 

Similarly, you view and optionally edit data in the SCSI data buffer with the D (Enter data 
buffer) option, if data is to be sent or received from the SCSI device. The data buffer size is 
actually 5K bytes, but only the fIrst 512bytes are available through this program's D com
mand. Since the entire 5l2bytes of the data buffer display do not fIt entirely on one screen, 
use < CI'RL-S > to pause the display when necessary (and any other key to resume display). 

Do not execute a SCSI command with the E (Execute SCSI command) option until you have 
fIrst used the S (Set SCSI ID) option to specify the SCSI ID of the device to which the 
command will be issued. 

EXAMPLES 

Example #1: Test Unit Ready command. Enter all O's in the command buffer with the C 
command; set the appropriate SCSI controller ID with the S command. Then use the E 
command to perform the Test Unit Ready function. (This example assumes LUN 0.) 

Example #2: Rezero Unit command. Enter 01 in the fIrst command byte, and all O's in the 
rest of the command buffer, with the C command; set the appropriate SCSI controller ID 
with the S command. Then use the E command to perform the Test Unit Ready function. 
(This example assumes LUNO.) 
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SETWAIT 

DESCRIPTION 

The Ampro SETWAIT utility is used to initialize the V40 microprocessor's wait state control 
registers to other than the ROM-BIOS deCaults. Since the deCaults within the ROM-BIOS 
are set Cor the slowest possible device access times, it is usually desirable to use this utility to 
increase the speed oC system operation immediately Collowing system boot. This is done by 
placing a SETW AIT command line in the system's AUTOEXEC.BAT fIle. 

OPERATION 

Caution 

SElW AIT provides a high degree of system configuration 
ftexibility, and even allows you to create setups which may 
not work. Use con figurations other than the -normal
examples given with caution. Refer to the Ampro Little 
Board/PC and NEC V40 Microprocessor technical 
manuals for additional hardware details. 

Use the SETWAIT utility by typing the program's name, followed by one or more optional 
parameters, at the DOS command prompt; or include such a command line in the 
AUTOEXEC.BAT fIle. The SETW AIT command line is of the Collowing Corm: 

SElWAIT [UMBs] [LMBs] [UMWn] [MMWn] [LMWn] [IOWn] [RFWn] 
[DMAWn] [I] 

Where: 

UMB and LMB -- specify the size oC the upper and lower memory blocks 

UMW, MMW, and LMW -- specify the number oC wait states in the upper, middle, 
and lower memory blocks dermed by UMB and LMB 

lOW -- specifies the number oC I/O wait states 

RFW -- specifies the number oC reCresh wait states 

OMAW -- specifies the number oCOMA wait states 

/ -- if used, results in display oC status after completion 

And: 

s = 32, 64, 96, 128, 192, 256, 384, 512 

n = 0, I, 2, or 3 (0 is not recommended except Cor UMW!) 

Parameters can be placed in any order on the command line. Letters can be upper or lower 
case. The brackets, [ 1, surrounding each parameter indicate that each is optional. Only the 
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parameters you specify will be changed. If no parameters are included on the command line, 
SETW AIT will provide a brief help screen. If the slash (/) is included, SETW AIT will show 
the new settings when it runs. 

EXAMPLE 

The following SETWAIT command corresponds to the contents of the "TURBO.BAT" fIle on 
the Little Board/PC Utilities diskette, and is recommended for systems which have all system 
RAM on-board, and which do not require slow I/O devices on the PC Expansion Bus: 

SETWAIT UMB32 LMB5U UMWO MMWI LMWI 10WI RFWI DMAWI 

Alternatively, the software execution speed and bus timing of a 4.n MHz PC can be simulat
ed by the using the following SETW AIT command, which corresponds to the contents of the 
"SLOW.BAT" fIle on the utilities diskette: 

SETWAIT UMB32 LMB512 UMW2 MMW2 LMW2 IOW3 RFW2 DMAW3 

THEORY OF OPERATION 

SETW AIT allows you to control eight wait state options, which correspond to the parameters 
controlled by the WCYI, WCY2, WMB, and RFC registers within the V40 microprocessor. 

The V40's wait state control logic treats memory as three blocks, with an independent number 
of wait states used for each. These blocks are referred to as "Low Memory", "Middle 
Memory", and "Upper Memory", and the boundaries between them are dermed by two values, 
"LMB" and "UMB". SETWAIT allows you to set these two boundaries, thereby derIDing the 
three memory blocks. For example, the SETW AIT command 

A>SETWAlT UMB32 LMB5U<Returu> 

dermes Upper Memory as the upper 32K bytes, Lower Memory as the lower 512K bytes, and 
Middle Memory as that between these two blocks. 

In addition, SETW AlT allows you to specify wait states for each memory block. Normally, 
the Lower Memory and Middle Memory blocks are occupied by on-board RAM, and the 
Upper Memory block is occupied by the on-board ROM-BIOS. Assuming this to be the case, 
a typical system would require zero wait states in the Upper Memory block, and one wait 
state in the Middle Memory and Lower Memory blocks. This can be set by the following 
SETW AIT command: 

A>SETWAlT VMWO MMWI LMWI<Return> 

The other three parameters which can be set by SETWAIT are the values for I/O. refresh, 
and DMA wait states. These can be set individually, together, or at the same time the 
memory boundary and wait state values are set. For exaDiple: 

A>SETWAlT 10WI DMAWI RFWI<Return> 

specifies one wait state for all I/O, DMA, and refresh cycles. 

There are two restrictions regarding the use of the I/O. DMA, and refresh wait state parame-
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ters: 

(1) Unlike the memory wait state control parameters (UMW.MMW.LMW). there are 
no address boundaries for the I/O. DMA, and refresh wait state parameters. 

(2) The values for DMA wait states (DMA W) and refresh wait states (RFW) are inde
pendent of the values specified for ordinary memory access cycles 
(UMW.MMW.LMW) and ordinary I/O access cycles (lOW). 

Since DMA cycles generally involve both memory AmI I/O devices, the values for DMA wait 
states (DMA W) and refresh wait states (RFW) must be set to the greatest number required 
by associated memory .Q! I/O devices regardless of the settings of the memory and I/O wait 
state parameters. For example. if DMA can occur between on-board DRAM (1 wait state) 
and a slow I/O device on the PC Expansion Bus (3 wait states). then DMAW must be set to 
3. Similarly. if the system has dynamic memory on the PC Expansion Bus requiring 2 wait 
states, then RFW must be set to 2. 

All of these operations are usually performed in a single command, as indicated by the above 
examples. 
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