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Before You Begin

Scope

This guide provides information to configure, install, and program the
Smart Hostess controller. (If you requested a Comtrol device driver,
refer to the documentation that came with it to install the driver and
controller. )

Prerequisites

The following items are required to use this controller:

* An [SA-based machine with at least one high-density diskette
drive, 512K bytes of RAM, and an operating system.

¢ Berial eables to connect the peripheral devices to the interface,

Audience

This guide is primarily for a System Administrator and/or a
programmer. The secondary audience includes the system user.

Organization

This guide contains the following information to confipure and
program the Smart Hostess controller:

Section 1. Configuring and Installing the Controller

Shows how to set the EPROM, IRQ, PC/AT, and communication jumpers.
It also explains how to install the controller and upgrade a 4-port
controller to an 8-port controller.

Section 2. Developing Applications

Describes sample programs that are intended to assist the programmer
with writing applications.

Section 3. Programming the Controller

Explains information needed to program the controller.
Section 4, Firmware

Explains the firmware functions.
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Section 5. Firmware Debugger
Explains the commands to use with the debugger.
Section 6. Troubleshooting and Technical Support

Contains information that may help you resolve installation or
aperations problems. In addition, it lists information that you should
gather before contacting technical support.

Appendix A, Specifications

Contains the 100-pin pinout information, along with controller
specificationas,

Appendix B. Warranty
Contains software and hardware warranty information.
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4. Attach the interface box. See the Interfuce Reference
Card for this information.

Flowchart 1-1. Installation Overview

This section contains detailed information on the following topics:

* ldentifying the controller (Page 1-2)

* Selecting the base memory and 1/0 addresses (Page 1-2)

* Setting the EPROM, if you upgrade the standard EFPROM (Page 1-5)
* Selecting the interrupt request (IRQ) ( Page 1-5)

* Selecting PC (8 bit) or AT (16 bit) mode (Page 1-6}

* Setting the communications jumpers (Page 1-6)

* Installing the controller (Page 1-10)

* Installing an upgrade kit (Page 1-11)
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ldentifying the Controller

1.2. Identifying the Controller

Ta properly configure the controller, you will need to know where
some of the basic parts are located. Figure 1-1 shows a 4-port Smart
Hostess controller.

J24 i ieating
Reset/DNebug  DIP Switch l %ﬁﬂfﬂﬁﬂﬂ’?ﬂﬁﬂ:}"“ .

Henader | |
ha L | |
—1 e JAJ10 —
C ¥ ] [Jﬂ Conuector
EPROMs |
JF3 80186

l_ Proceseor  J2H J9J11

el
= [V ]

4 S
JPI0-JP35
Figure 1-1. 4-Port Smart Hostess Controller

Notes: The Smart Hostess 8-port controller is similar, except that it has
four 8530 Serial Communications Controllers (SCCs).

The reset/debug header is only available on controllers set up for
development.

Mounting
Bracket

|
JPT
PC/AT

1.3. Selecting Addresses

The base memory and base I/0 addresses are both set on the DIP
switch. The available addresses are divided into two groups:

*  Addressing below one megabyte of memory
* Addressing above one megabyte of memory

Note: If you have a device driver from Comtrol, refer to the
documentation that eame with it for specific addressing
information.

1-2 Configuring and Installing the Controller
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Addressing Below One Megabyte

1.3.1. Addressing Below One Megabyte

Table 1-1 shows the available base memory and base /0 addresses
below one megabyte.
Table 1-1. Address Settings Under One Megabyte

Base I'0 Address
Range 238h-23Bh

80000h-8FFFFh ?‘jﬂjﬁﬂ@@

Base 'O Address
Range 318h-33Bh

T

Base Memory
Address Range

s | LY D

:
;

o m|
ADDQOh-AFFFFR T jﬂ ‘_“7
I
d &

123 678 123405

sorv e | NI LTI

12345678 345678

oo | TThddl

Note: The base memory address is set with switches 1-2 and 4.8, The
base I'0 address is set with switch 3.

1.3.2. Addressing Above One Megabyte

When addressing above one megahyte, both the base memory and
base /0 addresses are set with all eight switches. Address settings
directly relate to the number of controllers installed in the aystem.

Table 1-2 shows the available base memory and base 10 addresses
above one megabyte.

Configuring and Installing the Controller 1-3



J‘tdd.reaﬂ:ing Above One Megnhyte

Table 1-2. Addresses Above One Megabyte

Primary Addresses
Base i
Base 'O DIP Switch
Controll M i
ontroller " Eﬁ:g Address Settings
o HIRC
Faaooo -
1 FIFFFF | $18-218 | ¢ HLLHBI
123466878
on [ RIRIC
& EFFRRY | 21C-21F T L!J LLL;]EI\JF
12346078
o[ RIRIE
ECOO00 -
3 EDFFFF | 238-23B | 4 -EELJHJE
12346878
_ oN [T 1 ]
EAQOOD -
% EBFFFF | 23C-23F T JL‘JLU'H\J
l 128546678
Secondary Add.ressei_
on w171 i e
Doonon -
1 DIFFFF | 218-21B T ’]BLHH\;HE
12346878
o [ [ ][
D20000 -
2 D3FFFF | 21C-21F | 4 JHLJL!.L-J !ﬂ
12346678
on m|[ | ][] ]
4 DA0000 "~ | oam 2
DEFFFF = )] |
12846678
ON m | [w
DaGano -
4 DTFEEE | 23C - 23F TJDL L;|
123466878
14 Configuring and Installing the Controller
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Selecting the EPROM Size

1.4. Selecting the EPROM Size

The default EPROM size 1s 32K, If you choose a different EPROM size,
use Table 1-3 to change the JP3 and JP4 jumper settings accordingly.

Table 1-3. EPROM Jumper Settings

EPROM Size JP3 JP4
and Type 123 128
(reieriosy | CHEN | (T
21956) W BN N
(27512) ] |

1.5. Selecting the Interrupt Request

The interrupt request (IRQ) is selected by setting one of the six

shorting jumpers (JP30 through JP35). Five of the six jumpers will not

be used. Table 1-4 shows the jumper settings for all of the available

IRQs (the controller is shipped without an IRG set).

Table 1-4. IRQ Jumper Settings

Jumper Jumper
1HG 1 Epﬂ mq 1 EPBE
9 JPA0 9 JPA0
. [ .
q JP31 *10 JPA1
4 JP32 ] 41 l JPa2
J1PI3 JPA3
5 *¥12
. | [
a JP34 *14 JP34
7 JP35 g P
| [ .

Note: *Touse[RQs 10 through 15, the controller must be installed in

a 16-hit slot.

Configuring and Installing the Controller
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Selecting the PCAT Mode

In some instances, a jumper must be set neutrally (disabled). If you
have a Comtrol device driver, refer to the decumentation that came
with it for the IRGs available for your system.

Figure 1-2 shows how to set a jumper neutrally.

Figure 1-2. Neutral Jumper Settings
1.6. Selecting the PC/AT Mode

The controller operates in either PC (8-bit) or AT ( 16-bit) mode. When
using an §-bit bus, you must select PC mode. When using a 16-hit bus,
select either PC or AT mode.

Figure 1-3 shows the settings for PC/AT mode.

123 123
| (=N
PC AT

(Dexfnzlt)

Figure 1-3. Jumper Settings for PC/AT Mode

1.7. Communications Jumpers

The controller is shipped with the communications jumpers set to
operate in RS-232 synchronous or asynchronous mode with full modem
control (only ports 1 and 5 operate in synchronous mode).

The firmware does not program the 8530 SCCs for synchronous
operation. This must be done by the software that is downloaded to the
controller,

1-6 Configuring and Installing the Controller
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Synchronous Mode Interfaces

1.7.1. Synchronous Mode Interfaces

Table 1-5 lists the interfaces that can be used with the Smart Hostess ‘
in synchronous mode.

Table 1-5. Interfaces Used for Synchronous Mode

#
Mode Pu‘:fs Connector Part #s
*R5-232/122 4 or8 Male or Female INHX0410
DR25 INHX0420
INHX0810
INHXDR20
**R5-422/485 B Female DBEY INHXO840

* Use only RS-232 for synchronous mode. Only ports 1 and
B can operate in synchronous mode,

** Use only RS-422 for synchrenous mode.
On the controller, use J8 through J11 to select the communications

maode for each port. Each block of ten jumpers configures two
particular ports. Each jumper in the block is labeled from A through J.

Table 1-6 shows the jumper blocks and the ports they configure.

Table 1-6. Port Communications

Jumper
Bloclk A-F FJ
J8 Port 1 Port2
J9 Port 3 Port 4
J10 Port 5 Port 6
J11 Fort 7 Port 8
E;nﬁgu.ring and Installing the Controller 1-7




Setiing the Communications Mode

1.7.2. Setting the Communications Mode

Figure 1-4 shows the default communications jumper settings.

J8

Port

Port

= DO HE OO

1 2

Port 3

Port 4

J9

12

fEEOOR

]

J11
A
B
C
2
G G
Port 6 l%: Port 8 ;
[ J
1 2 13

Figure 1-4. Default Jumper Settings
Note: The transmit clock for port 2 is disabled (JS8I).
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Setting the Communications Made

Table 1-7 describes the functions of jumpers A through J.

Table 1-7. Communications Jumpers

Jumper Comments
When installed, this jumper enables the DTE
A transmit clock source. This signal outputs on pin
Configures 24 when using a DB25 RS-232 connector, and it
Porte 1, 3,5, 7 replacea DTR on ports 3 and 7.
Set A or D, but rever both,
B When installed, this jumper enables the DTR.
Configures 15 signal outputs on pin 20 when using a DB25
Ports 1, 3,5, 7 H5-232 connectar,
C When installed, this jumper enables the DCE
Confi 4 recawe elock source for RS-442 synchronous
E mode,
Ports 1, 3, 5,7 Set Cor E, but never both,
When installed, this jumper enables the DCE
D transmit elock source. This signal inputs on pin
Configures - 15 when using a DBE25 RS-9492 ronnector ¥
Ports 1,3,5,7 Set D oor A, but never both. I
; When installed, this jumper enables the DCE
{13:0 nf & receive clock source. This signal inputs on pin 17
Po m!glmaE 5 7 when using & DB26 RS-232 connector,
FACEIE Set £ or C, but never both.
When installed, this jumper enables the DTE
F Lransmit clock source, This signal outputs on pin
Configures 24 when using a DB25 RS-232 connector, and it
Parta 2,4, 6, 8 replaces DTH,
Set either For I, but never both.
G When installed, this jumper enables DTR. This
Configures signal outputs on pin 20 when using a DB25
Ports 2, 4,6, 8 RE5-232 connector,
H When installed, this jumper enables the DCE
Configures :;353:;& clock gource for R5-422 synchronous
Ports 2,4, 6, 8 ;
A Set H or o, but never both.
I Ttﬁ"hen inat?ﬂid, this jumper enables the DCE
o ransmit clock source, This signal inputs on pin
ggnmﬁ%’ur‘fqﬁ 8 15 when using a DB25 RS-232 connector.
e Set either Ior F, but never bath,
When installed, this jumper snables the DCE
gunﬁg‘u.re:s receive clock source. This signal inputs on pin 17
Ports 2 4 6.8 when using a DB25 RS-232 cannector.
L ey Set oJ or H, but never both,
Configuring and Installing the Controlier 1-9




DB25 Synchronous Clock Signals

1.7.3. DB25 Synchronous Clock Signals

Table 1-8 defines the elock signals for R5-232 synchronous mode with a

DBZ25 connector.

Table 1-8. RS-242 Synchronous Clock Signals

|
W ||

1.

MMM@

Receive . .
tocadon | "Giock | DSETramemic | D Tanemis
RS-232 Pin 17 15 24
8530 Pin RTxC TRxC TRxC
Note: It is unnecessary to disable these signals when they are not in
use.

The DCE transmit clock signal is used when the clock is supplied from
the remote deviee (synchronous modem), The DTE transmit elock
signal is used when the clock is supplied to the remote device, along
with the transmitted data.

1.8. Installing the Controller

After the controller is configured, use the following installation steps,

Warning: Staticelectricity may damage the controller. When touching
the controller, wear a grounding strap. Hold the controller
only by its edges or the mounting braocket.

1. Tuarn the power switch for the system unit to the OFF position.

2. Remove the system unit cover,

d. Select a slot to install the controller,

4. Remove the expansion slot cover.

5. Insert the controller in the expansion slot, making sure that it is
properly seated.

6. Attach the controller to the chassis with the expansion slot screw.

Repeat steps 3 through 5 for each controller,
7. Replace the cover on the system unit.

Once the controller is installed, refer to your Interface Reference Card
to attach the interface,

i i i

i

 fr—

~Ls

A
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Upgrading the Controller

1.9. Upgrading the Controller

Use the following steps to upgrade your Smart Hostess from a 4-port
to an 8-port controller.

1. Purchase an upgrade kit and an 8-port interface box.
Remove the 4-port controller from your system.

Align the J2A and J2B connectors on the upgrade module to the
J2A and J2B connectors on the controller.

Snap the module into place, by putting pressure directly over the
connectors.

Place the controller back into your system.
Attach the interface cable,
Reinatall the device driver.

LD

=1 &
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Section 2. Developing Applications

The Smart Hostess was designed not only for the end-user, but also
for software developers. Developers can request one or both of the
following sample diskettes:

* Sample Programs (part number 6021)
*  Mini-Toolbox and Demo for MS-DOS (part number 6020)

The following subsections provide information about the sample
programs, detail files, and routines that are available for developers.

2.1. Sample Programs

The following is a list of sample program files intended to help
developers write their own applications with the Smar Hostess:

*  SAMPLE.DOC

Describes the software tools used during the development of the
sample programs,

SAMPLE.BAT

This batch file contains the commands used to generate the loader
and control program executable files.

*  SAMPLE.EQU

This equate file defines dual-ported Memory.

*  LOADER.ASM, LOADER.LST, and LOADER.EXE

Contains the source, listing, and executable files for the loader
program,

*  CTRLPGM.ASM, CTRLPGM.LST, RELOCATE.ASM. RELOCATELST,
and CTRLPGM.BIN

Contains the source, listing and executable files for the control
program,

MHMMMMMMMMMM!!
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Loader Program

2.1.1. Loader Program

Flowchart 2-1 provides an overview for the loader program.

1. The lpader program transfors the .COM formal control program
from a disk file to the bazge of the dual-ported memory,

2. The loader program executes the program
through an interrupt.

|

C‘I. The eontrol program relocates into local memory, signals the )
BT

lozder program when complete, and then exits to the debugg

Flowchart 2-1. Loader Program Overview

The loader program expects dual-ported memory to be located at
segment 9000h and the base I'O address to be located at 238h. These
values can be altered through equates in the LOADER.ASM file,

Initiate the loader program as follows:
A= loader

If the load process is successful, the loader program displays the
following:

Sample SMART HOSTESS loader program
Copyright {C) 1987 Comirol Corporation. All rights reserved.
Loading the SMART HOSTESS control program..load complete

If the load process is unsuccessful, the loader program displays one of
the following messages:

timeout error: SNIART HOSTESS adapter failed to respond

This message indicates that the loader program did not receive a signal
from the Smart Hostess, The dual-ported memory or O address for the
controller may not be at the location expected by the loader program.

open error: cirlpgm.bin

This message indicates that an error occurred when opening the
CTRLPGM.BIN control program file.

read error: cirlpgm.bin

This message indicates that an error oceurred when reading the
CTRLPGM.BIN control program file.

close error: ctrlpgm.bin

This message indicates that an error occurred when closing the
CTRLPGM.BIN control program file,

232 Developing Applications
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Mini-Toolbox and Demo for the MS5.DOS Operating System

2.2. Mini-Toolbox and Demo for the MS-DOS
Operating System

The diskette that contains the Smart Hostess Mini-Toolbox and Demo
for the MS-DOS operating system has a library of routines to assist
programmers with writing their own application software programs.

The diskette contains the following files;
* DEMO.DOC
Contains a copy of this subsection.
*  DPRAM.DOC
Centainsg a map of dual-ported memaory,
*  DPFRAM.EQU
Includes the program definitions for dual-ported memory.
*  SCC.EQU
Includes the program definitions for the 8530 chip.
* CTRLPGM.BIN

Contains the executable communications program that runs on the
Smari Hostess,

*  LDLINE.BAT

Contains the batch file to assemble and link LOADER.EXE.
LOADER.ASM is the assembler source for LOADER.EXE.

*  LOADX.ASM
Contains the assembler source for LOADER.EXE.

*  LOADER.EXE
This file is a program that downloads CTRLPGM.BIN to the Smar?
Haostess.

®  SHLIB.ASM

Includes toolbox routines to open, close, read to, and write from a
Smart Hostess port,

®  SHLINK.BAT

This is a batch file that compiles and links SHTERM.EXE.
* SHTERM.C

Contains the C source for the SHTERM.EXE demo program.
®  SHTERM.EXE

This is a demo program to transmit to and receive from a Smart
Hostess port.
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SHTERM EXE

2.2.1. SHTERM.EXE

SHTERM.EXE 15 a demonstration program that transmits and receives
characters typed from a keyboard. The following steps deseribe how to
use this program:

1.

o]

&;

Configure the controller with the fullowing settings:

= Set the controller's memory address to DO00h and the /O
address to 238h.

*  Set the controller to AT mode.
® Do not set any hardware interrupts.
Install the controller in the system,

Hopk up a dumb ASCII terminal to the port of the controller that
you want to test. The terminal should be set at 9600 baud, 8 data
bits, 1 stop bit, no parity, and no flow control,

Boot the system.
Execute the LOADER.EXE program.

Execute the SHTERM.EXE program, which sends and receives any
characters typed into the appropriate keyboard until the <F10> key
is pressed.

2.2.2. SHLIB.ASM

SHLIB.ASM is the assembler source for the shopen(), shelose(), shread(),
and shwrite) routines.

This file can be assembled and linked to an application program that
allows access to the controller’s ports. The following list deseribes the
four routines in C syntax:

shopen()
int shopen{portnum]|
int portnum;  /* number (0-7) of SMART HOSTESS port */

This routine opens the requested port, and initializes it to 9600
baud, 8 data bits, 1 stop bit, and no parity. A 1 is returned if
successful, a 018 returned if unsueccessful,

shelose()
int shelose({ portnum)
int portnum; * number (0-7) of SMART HOSTESS port */

This routine closes the requested port and returns a 1 if succesaful,
or a 0 if unsuecessful,

2-4
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shread()
shread(buffer,ent,portnum)
char *buffer;  /* local receive buffer */
int cnt; M* number of bytes to read */
int portnum; M number (0-7) of SMART HOSTESS port */

This routine reads a maximum of ent bytes into the receive buffer
and does not wait for bytes to read. It also returns the number of
biytes read (0 - ent),
shwrite()

shwrite(buffer,ent,portnum)

char *buffer;  /* local transmit buffer =/

int cnt; * number of bytes to write */

int portnum;  /* number (0-7) of SMART HOSTESS port */
This routine writes a maximum of ent bytes from the transmit
buffer into dual-ported memory and does not wait for enough room

to become available if the ent request is too large. It also returns the
number of hytes written (0 - cnt),
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Section 3. Programming the
Controller

3.1. Overview

A significant part of programming the Smart Hostess controller
invelves the 80186 Communications Processor and the 8530 Serial
Communications Controllers (SCCs).

This section discusses the following topies:

* Communications Processor Restrictions (Page 3-1)

*  Communications Processor Overview (Page 3-2)

*= /0 Address Map (Page 3-3)

* System Processor Memory and [0 Port Locations (Page 3-6)
* System Processor Memory and /'O Configuration (Page 3-11)
* Interrupts (Page 3-12)

* Determining Baud Rate Times (Page 3-13)

* Timer 0 External Clock (Page 3-14)

3.2. Communications Processor Restrictions

The following restrictions apply to the communications processor:

* BSoftware released by Comtrol assumes that the 80186 Peripheral
Control Block will be located at the very top (FFO0h to FFFFh) of the
/0 space, This iz the default location.

* DMA channel 1 and timer channel 2 are reserved for Memory
refresh funections,

Comtrol supplies the software to initialize the communications
processor, initiate memory refresh, and parform diagnostics on the
system components.
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Commumications Processor Overview

3.3. Communiecations Processor Overview

Standard configuration for the communications processor consists of
32K of EPROM and 256K of RAM, The amount of EPROM can be
expanded to 84K or 128K, The amount of RAM can be expanded to 384K
or 512K,

The upper memoery Chip Select Line selects the EPROM. The upper
address of the EPROM iz fixed at FFFFFh. The lower limit varies
depending on the amount of EPROM installed (zee Figure 3-1),

The processor has four mid-range memory Chip Select Lines that select
the RAM. The lower memory Chip Select Line 13 not used. Software
released by Comtrol sets the base addresa of RAM at 00000k,

The RAM located between 00000h and 3FFFFh is local memory (128K)
and can only be accessed by the communications processor. The RAM
located between 40000h and TFFFFh is dual-ported memory (128K) and
can be accessed by both the system proceasor and the communications
processor.

Another 128K of memaory can be added to either or both of the loeal and
dual-ported areas. This increases the amount of RAM to 384K or 512K

Peripheral Chip Select Lines control the selection of the /'O ports. Each
Chip Select Line selects a contiguous block of 128 bytes. The hase
address of this block is programmahble and can be located in either 10O
or memory space. Software released by Comirol sets the base address
of the peripheral chip select block at 0000h, within the 170 address
space,

Upper FFFFFh

FBO00k - 32K bytes EPROM
Memory FOO00 - 16K bytes EPROM
E0000h - 32K bytes EPROM

Gptinnai I'I-'IFFI?].'T‘I'I_
128K S Dual-Ported
Standard o i Memory
Middle 128K 40000h —
Memory Optional AFFFFh—
128K e Local
IFFFFh e
Standard Memory
L 128K | opoooh —

Figure 3-1. Memory Address Map

Note: The information in Figure 3-1 and Table 3-1 applies only toa
specifically programmed configuration of the Chip Select Unit,
Software released by Comirol adheres to this configuration,
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5.2 Programming the Controller

0O Address Map

3.4, I/O Address Map

Table 3-1 shows sixteen I/O ports and their address registers on the
Serial Communications Controllers (SCCs).

Table 3-1. Address Registers

o
Port
_0000h | Port 2 command register (SCC #1, Channel B}
0002h | Port 2 data register
0004h | Port 1 command register (SCC #1, Channel A)
0006h | Port 1 data register
0080k Port 4 command register (SCC #2, Channel B)
0082h Port 4 data register
0084h Port 3 command register (SCC #2, Channel A)
0086h | Port 3 data register
0100h | Port 6 command register (SCC#3, Channel B)*
0102k | Port 6 data register
0104h Port 5 command register (SCC#3, Channel AJ*
0106k | Port 5 data register
0180h | Port 8 command register (SCC#4, Channel B)*
0182h | Port 8 data register
0184h | Port 7 command register (SCC#4, Channel A*
0186h | Port 7 data register

* These VO ports are only valid on the 8-port controller.

Address Register Deseription

1.
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Table 3-2 shows four different IO ports that address the miscellaneous Tables 3-3 through 3-5 describe some of the address registers listed in

registers on the communications processar, E 3 Table 3-2.
. ! o Table 3-3. Modem Status Register Bit Description
Table 3-2. Miscellaneous Address Register Deseription E 1 -
— Bit # Deseription Bit # Description
L0 Port Type Description E 7 15 Fort BRI* 7 P B Dane
Modem Status Register (16 bit)
The bits of this register indicate the state of E 3 i Port 7 RI* 6 Port 7 DSR*
0200h Read the Data Set Ready and Ring Indicator 13 Port 6 RI* ) Port 6 DSR*
sTiﬂzlg féa;- each communications line (see E 1 12 Port 5 RI1* 5 Port 6 DSR*
sl : 11 iR *
Output Register (8 bit) E i 10 ;D:; 3 I : Rort b DAR
0200h Write I'he contents of this register can be read by ort 3 RI 3 Port 4 DSR
the system processor, Usage of this register 8 Port 2 RI 2 Port 3 DSR
is defined hy the software. - E -_-!' a Port 1 RI 1 Port 2 DSR
- 5
0202h fead 'If‘gg];grﬁgr%tl:fﬁrﬂi?si;ister ean be written E 1 i Fort 8 DERY 0 Port 1 DSR
a by the system processor, Usage of this ¥ These bits are only valid on an 8-port controller.
register is defined by the software. E i :
Control Register #1 (16 bit)
(202h Write | The bits of this register are defined in E i Table 3-4. Control Register #1 Bit Description
-4, - .
Ei::i:‘:gm'atiun Switch (8 bit) Bt —eseriRten
Reading this input port yields the state of 15 Enables the system processor to interrupt the
thql.mhghIET pl}ﬂ]tlﬂrr.’; Ennﬁg%rutm?_ (DIP) o 472 B communications processor. This bit value should be 1.
switch, Usage of the configuration switch ia :
0204h Read defined by the software. Switch positions 1 - 14 ilgttgmg:?;gﬁeas}fﬁenng p{ﬁf;i??;&:h; seinctt.e tg 1
through 8 correspond to bits 0 through 7 E the interrupt request. This bit value 1-? rEIiiEb 1c i
resgﬂcti;ely. A switch in the ON position is Vihnes thepu i intc-b ey r::d S fEthr
read as 0, i -po memory of the
Control Register #2 (16 bi) I 13-10 system processor's window (see Table 3—']"}%rr
0204h Write %ﬁlbigs of this register are defined in B i dEnHIblﬁﬂ;tt;l; Bystem prﬂiﬁasnr to access the
2 9.5 ual-po memory on the communications processor,
Clear Bystem Tntarrapt This bit value should be 1. P
0206h Wit Writing to this port clears any pending E 1 Defines the size of the system processor’s window into
ke interrupt from the system processor to the dual-ported memory:
communications processor, E i Bits 8 7 6- Window Size
8.6 00 0- 128K
E 1 10 0- 64K
11 0- J2K
E i 111- 16K
=<3 64K, 32K, and 16K are not valid in AT mode.
E i (Continued)
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Table 3-4.  Control Register #1 Bit Description (Continued) The base location of dual-ported memory must be a multiple of the

2 D ot | ZHE | system processor’'s window size. The third column in the following table
Bit# ChtrinHon specifies the valid window sizes for each base address.
Defines the baze location of duslnpn:lalfﬁedhr_lznmury in ths E 3 Note: When using AT mode, the only valid window size is 128K
g system processor’'s memory space. The bits correspon . i
50 to the system processor’s memory address hits (see E Table 3-6. Dual-Ported Memory Base Locations
Table 3-6). Basec Window ; Base Window
Bits 5-0 Location Sizes Bits 5-0 Location Sizes
: it E 3 0000h oooooh | 16K, 32K 0017h 6C000h | 16K
Table 3-5. Control Register #2 Bit Description B4K. 128K
. PR i 2
Bit# Description E 3 0001k 04000k | 16K 0018k sooooh | B 32EC
Enables the system processor to access the IO ports E 3 0002h 0BOOOh | 16K, 32K 0019h E4000h | 16K
15 on the communications processor. This bit value 0003h 0C000h | 16K 001AK B8000h | 16K, 32K
bl LT ) , E 1 0004k 10000n | 18E. 32K, 0018k 6C000h | 16K
Defines the basze location of the /O ports in the
system processor’s /O space, They correspond to the E 1 0005k 14000k | 18K 001CH 70000k S% 32K,
14-8 system processor’s 11, 10, 8-5, and 2 IO address
bits. The system processor’s 9, 4, and 3 /O address 0006h 18000k | 16K, 32K 001Dh 74000h | 16K
bits must be set to one {1} {see Table 3-8), B 1 0007 h 1C000H 18K 001Eh TADOOR 161, 32K
7-5 | Not used. E 3 0008k 20000k | oG T2 001Fh TC000h | 16K
Resets the Non-Maskable Interrupt (NMI) logie. r T
P Following an NMI and during initialization, this bit _ 0008H 24000h | 16K D020k AOCHH B4K. 128K
must be toggled to zero (0) and .then back to one (1), E T Y 28000h | 16K 32K T RH000E |35
This allows further interrupts to oceur. ) o T e (e ot EReeT T
Together with bits 5-0 of Control Register #1, these E [ 16K, 2K,
hits define the base loeation of duai-pum%hmirpory (00Ch 30000k | Bip 023k BCOOOh | 16K
in the system processor's memory space. The bits i TS
g0 are only effectﬁae if AT mode iz usEd, otherwise they E 3 000D 4000k | 16K oo24h 90000 :'jﬁ* 32K,
are ignored. They correspond to the system : ; =
processor’s 23-20 memory address bits, k- g Ezgi: ;2”;3: EE- 32K ggz;: z‘““": ;::; -
3.5. System Processor Memory and I/O Port E- 4 0010k aoonoh | 4O F0HE 0027h aco00h | 16K
Locations _ 16K, 32K,
E . g 0011h A4000h 16K 0028h ADCOR 64K, 128K
Table 3-6 defines the possible base locations of dual-ported memory, K= 0012k 45000h | 16K, 32K 0029h AdD00h | 16K
which is in the system processor’s memory space. Either PC or AT E- g 0019k 4Co00h | 16K 002K ABOOOh | 16K, 32K
mode can be used; 16K 22K
. : 0014k A0000R ’ BO2ZBh ACDO0R 6H
*  When using PC mode, bits 5-0 of Control Register #1 define the one E- G4 1
megabyte page of the system processor's memory space, . g D018h 54000k | 16K 002Ch BOODOk é-?ll% 42K,
*  When using AT mode, bits 3-0 of Control Register #2 define the one A _ -
megabyte page of the system processor's memory space. 0016h 58000h | 16K, 32K oo20h B4000h | 16K
0 T a iContinued)
5 i 1le !
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Table 3-6. Dual-Ported Memory Base Locations {Continued)

Base Window s Base Window
Bits 5-0 Location Sizes Bits 5-0 Location Sizes
002ER BEOOOH 16K, 32K 0337 h DOO00H 16K
" . 16K, 321,
002Fh BCGO0H 16K 0038k E4000h 64K, 198K
LEH, 32K,
0030h 0000 B4, 128K 0338hH E40{0h 16K
01k CANO0H 16K 003ARH EBOO0R 165, 32K
0032k CA000h 16K, 32K 003Bh ECOHOh 16K
po33h CCoooh | 16K 003Ch Fooooh | 16K 32K,
0034k Doooan | 18K, 32K, 002Dk FA00Dh | 16K
0035h D4onoh 16K GO03ER TFEOO0K 16K, 32K
O03EEh DAMKIH 16K, 32K 0dFh FOCO00h 16K
Table 3-7. Offset to Dual-Ported Memory
Control 16K 32K G4K 128K
Register #1 Window Window Window Window
Bits 13-10 Offset Offset Mfset Offret
0000k 4 +0 +0 +01
0400k +16H +0 +0 +0
1800k +d2K +32K <0 +i}
OCO0k +481K +I2ZK +0 &0
1000k +B4E +64 K +B4 +00
1400h +80H +h4 K 64 +i}
1800k +OGE +A6K +G4K +0
LC00h +112K +36K +G4E +0
2000k + 128K + 128K + 128K +128K
2400h* + 144K +12BK +128K +128K
2H000* + 160K +1680K +128HK +128K
20000 +176K + 160K + 128K +125K
A000hH* +192K +182K +192K +1 28K
3400k* +208K +192K +192K +128K
AB00 R +224 K +224K + 192K +128K
JC00hL* +2400 +224 K +192K + 128K

* These offsets are only valid if the controller has 256K
bytes of dual-ported memory.
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System Processor Memory and 1O Port Locstions

Table 3-8 defines sl
processor's I/0 space.

Table 3-8. System 'O Ports

possible base locations of 'O ports in the system

Control Rase Control Bage
Register #2 | Location of | Repister #2 Location of
Bits 14-8 0 Ports Bits 14-8 L0 Ports
0000k 0218h 2a00h 63ach
D10{h 021Ch 2400h 065Gh
0200h 0238h Z500h UGSCH
04000 023Ch 2600k 0678h
0400k 0258k 2700h OBTChH
D50 0Z5CH ZED0R 0635h
DG00R DZ7Eh 2900h 0GBCH
O700h 0ZTChH 2ZAD0R DGEER
ORDON 0298k ZR00R 06BCH
080k 0280 h 20000 0608k
OAD0R 0ZBER 2000k 06DCh
OBO0R 02BCh 2E0h 06FAh
0C00h 0ZDAR ZFHIR OGFCh
0000k 02DCh 3000k 0718h
DE(0h 2FBh 3100k D71Ch
0F00h 02FCh a200h 0738k
1060h 0318k A300h 07aCh
1100k 031ChH 3400h 0758h
1200h 0385h 3500k 076CH

T 1300h 033Ch J600h O778h
1400h 0A5RR a700h 077ChH
1500h 035ChH dB00h (1798h
1600k 0375h 3800h 079Ch
1700k 0ATCR 3A00R 0768k
1E00h 03098k 3R00R OTBCh
1900k 038Ch AC00R 0708k
1A00h 03E&h 30k 07DCh
1B00h 03BCH 3E00R OTFAR
1C00h 0308k 3F00h 07FCh
1000k 03DCh 4000R DA 1B
1E0h U3FAh 4100h 0AICH
1F00h 03FCh 4200h nA38h
2000h 618h 4300k 0A3Ch
2100k D61CH 4400k DASRH
2204h 16ARR 4500h 0ASCH

(Continued)
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Table 3-8. System /O Ports (Continued)

Control Base Control Bose
Register #2 | Loeationof | Register #2 Location of
Bits 14-8 L'O Ports Bits 14-8 'O Ports
AGHIR BATER 6a00h OEICh
4700h DATCh 6400h OEG8R
4800h 0A98h 6500 OEGCh
4900h DABCH GH00N 0E78h
4A00h 0ABSh G700h OE7TCh
4B00h DABCH 6800h 0Rash
4C0HIR 0ADSR 6900k OEICh
ATHICh GADICh BANDH OEBSh
AL OUAFRR GB00h OEBCh
4F00h OAFCH [ETeliT ) DEDER
00k 0B15h AIHHIN OEDCH
5100k OB1ChH BEODR OEFBh
G200h DBaEh BFO0h ULTFCh
53000 NR3ICh TR (IF1Eh
BN 0B58h T100h OF1Ch
5500h OBECH 7200h DF38h
5600h 0B7Eh Taoih OFACH
570 BB7Ch TR OF58h
5800h B8 TH00R OF5Ch
5900h 0B Ch TEO0h nF7Eh
5A00N OBBBh 700k NETCh
ER00h OUBEBCh TEOOL 0F25h
&0C00h OED&h T800h OF9Ch
5D00H OBDCh TADOR OFR&h
GEOON [RENCCT TROOR OFECh
S100H OBFCh TCO0h 0IDah
BOOh " OE18hH 7000k OFDChH
G100h 0E1Ch TEOOh OFTEh
B200h OLa8h TF00h OFFCh
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System Processor Memory and /0 Configuration

3.6. System Processor Memory and I/O Configuration

The software executed by the communications processor specifies the

following:

* The base address of dual-ported memory in the system processor's
Memory space

®  The size of the viewing window
* The offset of the viewing window into dual-ported memory

The system processor's primary interface to the communications
processor is through dual-ported memory. The system processor views
dual-ported memory through a 16K, 32K, 64K, or 128K window.

If 128K of dual-ported memory is installed, there are either eight 16K
windows, four 32K windows, two 64K windows, or one 128K window.
The number of windows doubles if the optional 126K of dual-ported
memory is also installed.

Another way to interface to the communications processor is through
1/0 ports. The base address of the I/O ports in the system processor's
/O space is specified by software the communications processor
executes.

The system processor can write eight bits of data to a register at the
base IO address. The communications processor can read this same
information. Similarly, the system processor can read eight bits of data
from a register at the base /0 address, which was previously written
to by the communications processor.

Note: The controller can be reset by performing a write operation of
any value to 1/0 base plus three (+3). A soft boot will not reset the
controller. Either the write operation must be performed, or the
system must be porered OFF.
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Interrupts

3.7. Interrupts

The communications processor accepts interrupts from two different
BOUTCEs:
*  System Processor

The system processor interrupts the communications processor by
performing a byte wide write operation to the communications
processor’s base V0 address plus two (+2).

Make certain that a byte wide write is performed, rather than a
word wide write. The word wide write resets the controller due to
the function of VO hase plus three (+3), which is viewed by the
communications processor on the INT1 line. Usage of this interrupt
is defined by the software.

*  Serial Communications Controllers (SCC)
The SCCs interrupt the communieations processor on the INTO line,
through the interrupt daisy chain system,

Figure 3-2 shows the interrupt priority for the SCCs.

SCC #1 Channel A (Port 1) Highest Priority
SCC #1 Channel B (Port 2)

SCC #2 Channel A {Port 3)

SCC #2 Channel B (Port 4)

SCC #3 Channel A (Port 5)

SCOC #3 Channel B (Port 6)

S0C #4 Channel A (Port T) L
S0C #4 Channel B (Port 8) Lowest Priority

Figure 3-2. SCC Interrupt Priority

The communications processor interrupts the system processor by
setting bit 14 of Control Register #1. This interrupt is placed on the IRQ
line defined by the IRQ jumpers. To remove the interrupt, clear hit 14.
Usage of this interrupt is defined by the software,
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Determining Baud Rate Times

3.8. Determining Baud Rate Times

The Baud Rate Time Constant (BRTC) is determined by the following
formula:

Serial Clock Frequency
BRTC = .9
2 x ({Baud Rate x Baud Rate Factor)
Figure 3-3. Baud Rate Time Constant Formula
Note: For the communications processor, the Serial Clock Frequency
=4.9152 MH=,

Table 3-9 shows the BRTCs for the various Baud Rate Factors, along
with the standard line speeds for the communications processor.

Table 3-9. Baud Rate Time Constants

nd Bafﬂu%{::te X16 X42 X64
76800 a0 0 . .
FE000 41.886 0.743 . .
A8400 B2 2 . .
19200 126 [ 2 0
a600 254 14 i 2
7200 399.333 19,333 8.667 3,333
T 4800 510 a0 14 B
3600 B80.667 40.667 19333 B66T
2400 1022 62 30 14
2000 12266 748 6.4 T T
1600 1363.333 83.333 40,667 19.333
1200 2046 126 62 an
600 4084 264 126 62
300 8190 510 254 126
150 16382 1022 510 254
134.5 18270.11% 1140.007 569,004 263,502
110 22339.818 1384.364 06182 347.001
75 32766 20486 1022 510
T 48150 3070 1534 766

Notes: Using the X1 Baud Rate Factor for asynehronous
commuitications iz not reliahle,

A Baud Rate Time Constant value of zero is valid.
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3.9. Timer 0 External Clock Section 4. Firmware

The TExC output from SCC #1 Channel B (Port 2) is supplied to the
communications processor's timer 0 external clock input (TMR in 0).
This makes the baud rate generator ¢lock available to timer 0 to
precisely time serial transmissions,

To supply the baud rate generator output to the TRxC output, program
the BCC #1 Channel B (Port 2), write register 11, bits 1 and 0 to the

binary value of 10. Timer 0 sets the EXT control bit 2 of the timer mode
control register. This selects the TRxC output as the timer's clock input.

This section discusses the controller firmware. The firmware
initializes the controller when the system boots. It also provides
several other functions invoked by user programs.

4.1, Initializing the Controller

The firmware executes an initialization sequence consisting of the
following major steps:

o

/f. Initialization of the chip select unit of the
communications processar.

J

@, Initialization of memory reﬁ-esh)

v

C‘L Disgnostic tests of RAM and the 5CC dev‘ices)

4. Iniialization of the interrupt mntmiler)

v

5. Imitialization of interrupt vector locations
serviced by firmware routines,

M M A A

L

Flowchart 4-1. Firmware Initialization Sequence
* Step 1 determines the location of memory and V0.
* Timer Channel 2 and DMA Channel 1 are dedicated to Step 2.

* Step 4 determines the interrupt modes for the 8CC devices and the
system processor.

L)
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Firmware Functions

Following initialization, the firmware halts and waits for an interrupt
from the system processor indicating that a user program is loaded,
When the interrupt is received, the firmware checﬁs the first two bytes
of dual-ported memory for a sequence of 55h, AAh. If this sequence is
found, the firmware performs a far call to offset +80h in dual-ported
memory and executes the user program.

4.2. Firmware Functions

" In addition to system initialization, the irmware provides several
functions that are invoked by user programs through the following
software interrupts:
= INT 20h - Debug
Thiz interrupt invokes the firmware debugger. During syatem
initialization, the firmware configures the first serial port as the
debug console. This is altered by using INT 22h. Operation of the
firmware debugger iz described in Section 5.

= INT21h - Firmware RAM Query
The firmware uses the memory area immediately above the
interrupt vectors (400h) as a work area. A user program
determines the segment address of the first paragraph past the end
of the firmware work area by executing a software INT 21h. The
segment address 15 returned in register AX. Other registors are not
altered.

¢ INT 22h - Debug Device Initialization
This interrupt alters the debug console. Before the interrupt
executes, a valid device number (( through 7) must be loaded into
the AL register,
Device numbers 0 through 7 correspond to 1/0 ports 1 through 8.
The firmware attempts to execute a request specifying a device
number in this range. This occurs without regard to the contents of
the SCC device configuration map (see INT 23h). A request
specifying a device number outside the range is ignored, Registers
are not allered.
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* INT 23h - Configuration Map Query
This interrupt queries the firmware for the systern configuration,

The. firmware returns a copy of the configuration map in the AX
register. Other registers are not altered.

The AH register (the SCC map) contains one bit for each possible
SCC channel. A set bit indicates the associated S3CC channel is
prr:sentt a;d has slllwcesﬂui]y passed the SCC diagnostic test. A bit
not get indieates that either the 8CC channel d i

it failed the diagnostic test. PR A SR ot hat
Table 4-1 shows bit values and the associated SCC channels,

Table 4-1. SCC Channel Bit Values

Bit Value SCC Channel
Bit 0 (01h) SCC 1 Channel A
Bat 1 (02h) SCC 1 Channel B
Bit 2 (04h) SCC 2 Channel A
Bit 3 (08hL) S5CC 2 Channel B
Bit 4 (10h) SCC 3 Channel A
Bit 5 (20h) SCC 3 Channel B
Bitﬁ (40h) SCC 4 Channel A
Bit 7 (80h) SCC 4 Channel B

The AL register (the DRAM map) contains one bit for each possible
memory segment. A set bit indicates the associated memory
segment 1s present and has successfully passed the memory
diagnostic test. A bit not set indicates that either the memory
segment does not exist, or that it failed the diagnostic test.

Table 4-2 shows bit values and the associated Memory segments.
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Table 4-2. Memory Segment Bit Values

Loeal Dual-Ported
Bit Value g’éﬁ‘;ﬁ Bit Value S“g‘::l‘;ﬁ
Bit & (01h) 0 - 0FFFFh Bit 4 {10R) 40000 - AFFFFh
Bit 1(02h) | 10000-1FFFFh |  Bit5(20R) | 50000 - SFFFFR
Bit 2 (0dh) 20000 - 2FFFFh Bit Ei["iﬂh} 60000 - 6FFFIh
Bit 3 (0BR) a0a00 - AFFFFh Bit 7 (BOh) TO000 - TEFFFIR

® INT 24h - Get Control Register Values
This interrupt returns the values written to Control Register #1
and Control Register #2 either by the initialization process, or by
the last invocation of INT 25h. The value written to Control Register
#1 is returned in the AX register. The value written to Control
Register #2 is returned in the DX register. Other registers are not
altered,
= INT 25h - Set Control Register Values
This interrupt updates the values of Control Register #1 and
Control Register #2. A copy of the control register values iz saved
in the firmware work area for use by INT 24h requests. Control
Register #1 is updated with the value in the AX register. Control
Register #2 is updated with the value in the DX register. Registers
are not altered,
Note: INT 24h is only useful if INT 25h executes all updates to the
control registers. If the user program updates the control
registers directly, INT 24 returns invalid values,
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Section 5. Firmware Debugger

5.1. Background

This section axglains the commands to use with the firmware
debugger. The lebugger, which is part of the firmware installed on the
contraller, provides the following functions:

* Displays memory * Displays registers
* Disassembles instructions * Single steps
* Sets breakpoints * Performs input and output to 110

ports

The debugger console is initially assigned to the first serial port on the
ign]r]]trull&r. The serial communications parameters are defined as
ollows:

* 9600 bits/second

¢ No parity

*  Eight (8) bits per character

*  (Une (1) stop bit

Because these parameters are fixed, a program cannot alter them.

The controller irmware provides access to debugger functions through
the following software interrupts:

* INT 20h (see Subzection 4.2)
* INT 22h (see Subsection 4.2)

In order to access the firmware debugger, Comtrol recommends that
you have the following items:

* A debug/reset switch box or an older interface box with a
debugireset switch

* Adebug/reset header on the controller
Contact Comtrol if you are missing any of thesge items.

A cable attaches the debug/reset switch box to the debug/reset header
on the controller. Press the switch on the box, which generates an NMI
interrupt, to invoke the firmware debugger.

Note: If you have an older interface box with a debugireset switch,
press the switch on the interface box to invoke the firmuware
debugger,
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Debugger Commanda

5.2. Debugger Commands

Table 5-1 lists debugger commands.
Table 5-1, Debugger Commands

Command Name Function

Formats all suceeeding input or

R Byte output commands to read or write 8
bit values.

D Dump Displays the contents of a specified
memaory region.
Continues execution from the

G Gao current location with or without
breakpoints.

: Inputs and displays a byte or word

. Enput from the specified /0 port.
Outputs a byte or word to the

0 Output specified 'O port.

o Displays the contents of all

R Register regsters,
Executes the next instruction

¥ Trage (single step),

i Disassembles a specified memory

U Unassemble region,
Formats all succeeding input or

W Word output commands to read or write
16 bit values.

5.3. Debugger Command Definitions

This subsection deseribes how to use each of the debugger commands
listed in Table 5-1. The following is a list of guidelines that apply to
the debugger commands;

*  Bach command consists of a single letter, lollowed by one or more
parameters.

*  Optional parameters are displayed inside parenthesia (),

*  Enter commands and parameters in uppercase, lowercase, or a
combination of both.

*  Commands executed after pressing <Enters,

f-2 Firmware Debugger
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B (Byte Mode)

* The debugger prompt is a hyphen (-).
* The location of syntax errors is indicated by the pointer error.

5.3.1. B (Byte Mode)

The byte mode command causes all succeeding input or output
commands to read or write 8 bit (byte) values.

Format:
B

Arguments are not required,

5.3.2. D (Dump)

The dump command displays the contents of a specified memory
region.

Format;
D (starting address) (ending address)
or
D (starting address) ([ lenpth)
where:
starting address specifies the first address of a range of addresses to
display and takes any of the following forms:
* A segment value, offset value pair separated by a colon (:)

* Asegment register mnemonic and an offset value separated by
a colon (2}

* An offset value only (a default segment is used)
ending address is an offset value within the segment specified by the
starting address, which specifies the last address of a range of
addresses to display.
Hength specifies the number of bytes to display,
Note: If ending address or I length is not specified, the default display
length is 128 bytes. .

If arguments are not specified and a D command has not been entered,
display starts at the current CS:IP location. If a D command has heen
entered, display starts with the byte following the last byte displayed.
The default length 1s 128 hytes.

Firmware Debugger 5-3




GGl

Lm)

The following commands displgi\:: the contents of memory from
0040h:000h through 0040h:00fth:

D 40:0 FF
or
D 40:0 L. 100

The following command displays the contents of memory from the
1000h offset. This is within the segment that the ES register currently
points to, The ES register uses the 107Fh offset, which is the default
length.

D ES:1000
5.3.3. G (Go)

O (Outpat)

L
1

5.3.5. O (Output)

mmmmmm
PV T R R T R Y Y

The go command continues execution from the current location with
or without breakpoints.

Format:
G (breakpoint address)

where:
freakpoint address specifies an address where program execution is
interrupted, and control is returned to the debugger.
If a breakpoint address is not specified, the program continues normal
execution.

The following command allows program execution to continue from the
current location (CS:1P), and sets a breakpoint at 4000h:0007h. If the
program attempts to execute the instruection at this address, execution
is interrupted, and control iz returned to the debugger.

G a7
5.3.4. 1 (Input)

The input command inputs and displays a byte or word from the
specified 'O port.

Format:
I portaddress

where:
portaddress specifies a 16 bit /O address for input data. The size of
the input data (hyte or word) depends on the current /0 mode (see
Subsections 5.3.1 and 5.3.9).

The following command inputs data from the IO port at 202h:
1202

5

.l
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The output command outputs a byte or ward to the specified /O port.
Format:

O portaddress value
where:

portaddress specifies a 16 bit Y0 address for cutput data. The size of
the output data specified by value (byte or word) depends on the
current 'O mode (see Subsections 5.3.1 and 5.3.9).

The following command outputs 55h to the /0 port at 200h:
O 200 55

5.3.6. R (Register)

The register command displays the contents of all registers.
Format:

R
Arguments are not required.

5.3.7. T (Trace)

The trace command executes the next instruction (single step),
Format;

1y
Arguments are not required.
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5.3.8. U (Unassemble)

E

¥

T
&

The unassemble command disassembles a specified memory region,

Format:
U (starting address) (count)

whera:

starfing address specifies the first address of 4 range of addresses to

disassemble and takes any of the following formas:

* A segment value, offset value pair separated by a colon (:)

*  Agegment register mnemonic and an offset value separated by

a colon ()

= An offset value only (a default segment is uzed)

count specifies the number of instructions to disassemble. [fcount is

not specified, a default of 16 instructions are disassembled.
If arguments are not specified and a U command has not been entered,
disassembly begins at the current CS:1P location, If a U command has
been entered, disassembly begins with the instruction following the
last instruction previously displayed.
The following command disassembles eight instructions starting at
4000h:0003h:

U 4000:3 8

The fullowing command disassembles 16 instructions (default count),
Disassembly begins at the 00038h offset, within the segment that the 03
register points to:

U Cs:3

5.3.9. W (Word Mode)

MMMMMMTM
'Irt-i‘il I
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The word mode command causes all suceeeding input or output
commands to read or write 16 bit {(word) values.

Format:
W
Arguments are not required.

6-6 Firmware Debugger
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Section 6. Troubleshooting and
Technical Support

6.1. Resolving Installation Problems

It installation fails or you are trying to resolve a problem
! I , you should
try the following before calling the Comtrol technpicaj support line:

* Verify that the DIP switch and jumper settings are correct.

*  Check the signals between your peripherals and the interf
to verify that they mateh. P e interface box

* Check to make sure the cables are connected properly,
®*  Reseat the controller in the slot.

* Make sure that the expansion slot screw was replaced after
mserting the controller,

. ghteck modem signal settings if the modem cannot send or receive
ata.

If you have not been able to get the controller operating:
L. Turn off your PC and insert the diagnostic diskette.

o B‘nut the PC and follow the instructions provided by the diagnostic
diskette.

Table 6-1 defines the 64-byte IO address blocks from 0 through 3FFh
and their known uses.




Resolving Installation Problema

Table 6-1. System IO Addresses - Up to 3FF

Ag;i; ee]: § Adﬁfgﬁ Description

000 - 03F Rezerved for Motherboard

040 — 07F Reserved for Motherboard

080 — OBF Reserved for Motherboard

0CO - 0r'F Reserved for Motherboard

100 - 13F

140 — 17F

180 - 1BF

1C0— 1FF | 1F0 - 1F8 Fixed Disk

200 - 23F 218 - 218

240 - 27F | 278 - 27F Eﬁffﬁ%t?gﬁtﬁgﬂfﬂ’éﬁr&ne

ports)

280 — 2BF

200-2FF | 257 70F | cons

300 - 33F 418 - 318

340 -37F | 378 -37F | LPTI .

480 —3BF | 3B0 - 3BF | Monochrome Display and LPT3
3D0-3DF | Graphics Monitor Adapter

3C0 - 3FF ggﬂa - gFE?F gﬁ;];my Disk Controller
ars - 3FF GGM};

-2
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Flacing a Support Call

6.2. Placing a Support Call

Before you place a technical support call to Comtrol, please make sure
that you have the following information.

Table 6-2. Support Call Information

Item

Your System Information

Controller type

4-port or 8-port

Interface type

RS-232, RS-232/428 RE5-422/485, ar

Base memory and Base 10

TR

address Controlles #1 Controller #2

(Mark the figures to show i

T S
123456878 Ti'zjaqua?n
Contraller #3 Controller #4

EFROM jumper settings iy

(Mark the fipures to show 1 ”:1 a3

which pins you have
Jumperead)

JP3
1 2 a

IRQ selection

PC/AT jumper setting

PC Mode - ping 1 and 2
AT Mode - pins 2 and 3

Operaling system type and
relegas

Device driver relenss
number

PC make, model, and speed

List of other devices in the
PC and their addresses

Troubleshooting and Technicol Support 6.3
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After you have gathered this information, contact Comtrol by email,
FAX, or phone:
email: support@Comtrol.com
FAX: (612} 631-8117 (US) or (44) B69-323-211 (UK)
Toll free: (B00) 926-6876 (US)
Phone: (612) 631-7654 (US) or (44) B69-323-220 (UK)
BBS (for device driver updates):
(612) 631-8310 (US)

L
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Appendix A. Specifications

This subsection discusses specifications for the 100-pin connector and
for the controller.

A.1.100-Pin Pinout Information

This subszection eontains signal information for the 100-pin connector,
Use this information to build your own cables.

Figure A-1 shows the pin locations for the 100-pin connector.

106
- g
W—/W00000000000000000000

48

60
Edge Connector
Figure A-1. 100-Pin Connector
Specifications A1




100-Pisi Pinioit Tafiriation B =g Controller Specifications

| E—a —
Table A-1 lists the signals for the 100-pin connector. A.2.Controller Specifications

Table A-1. 100-Pin Signal Information E'_a Tables A-2 and A-3 contain specifications for the controller,
Pin | Signal | Pin | Signal | Pin | Sigoal E— i Table A-2. Conditions
1 RLSD1 35 RTS4 B DTRE ’ C =P
. ondition Value
2 RI1 96 -12VE 70 RCA T | .
3 DSR1 a7 DTR4 71 RCVY Pué temperature: i ;
4 CTS1 a8 CTS4 T2 XMIT7 E 3 ystem on 0 to 70 degrees ;
3 XMIT1 39 DSR4 73 RTS7 : Hsﬂf‘;’t’i off -65 to 125 degrees C
i DTRL 40 RLSDM 74 DTRT ﬁ_ g lélj?slterg]: ; 8% o 80%
7 RTS1 41 VOCE 75 CTSY System off Sk, 4 O
A GNDE 43 VCCE 76 RIT E o T
g RCV1 43 RI4 b RLSDT 040 10,000 Feat
T} GNDE 44 GNDE 78 TCT E = 0 to 3_0' 19 maters
11 ROVZ 15 GNDE 79 DSRT
12 AMITZ 46 GNOE BD ROT E o
13 RTS2 47 TC1 81 _RCVe Table A-3. Controller Specifications
14 CTS2 48 RC1 /g #12VE E : - -
16 RLSDZ 49 R4 83 XMITS Topie Specification
16 RIZ 50 SCTEL B4 TCEH E T /O ports/expansion slot 4 or 8
7 DSR2 ol RLEDE BS RTS8 Number of controllers/ 4
14 TC2 52 RI5 B -12VE E 3 syatem
19 DTR2 53 DSR5 87 DTR8 _ Interfaces available RS-232, R8-232/422, RS-422/485, or
20 Hi2 54 CTS5 88 CTS8 E o R8-232/Current Loop
21 RCV3 55 XMIT5 89 LSRA \ Base memory address Switch selectable
L KMIT3 68 MH: 0 T"CSC]‘;B E g Base /0 address Switch selectahble
23 RTS3 BT RT3 o1 b =
Inte
24 DTR3 58 GNDE 02 VCCE E P”' e L Jumper selectable
25 CTS3 58 RCVE ad RiB rocessor 80186
26 RI3 60 GNDE 94 GNDE E T geri:d lﬁnmmunicutiﬂns 8530
27 RLSDA A1 ROV 95 GNDE C““ ”‘1 ;rsd =
25 TC3 B2 HMITE 96 GNDE : ontrol by device driver:
' E TS 07 TC5 E g Baud rate al thl‘ﬂ-ugh T6.8K hjUEEC.
2 = L L Data bits 5,6,7,0r8
a0 RC4 64 CTSh a8 RCS E Stop bits 115, or 2
a1 RCV4 BT RLSDG a4 RCH - -
; Pow uire ta: -P B
m +12VE o6 RI6 100 | SCTES E . Q S s OMARIARES ﬂ“—ﬂﬂ?_zﬁ b ? 1P ort
33 XMIT4 67 DERE . +12 VDo 00.78 W 01.34 W
34 TC4 ] 68 TCE E -0 -12VDe 00.84 W 01.56 W
| Total DEBTW T450W
E - {Continued)
E -
161 1 |
e wpicihcations = —.ﬂ Specifications Ad




Contraller Spacifications

Table A-3. Controller Specifications (Continued)

Topic Specification
Current consumption: 4-Port B-Port
45 VDO 14504 ;
+12 VDO 0.065 A 0.112 4
-12VDoe 0.070 A (.130 A
Heat output: 4-Port B-Port

; 30.2 BTU/HR 49.4 BTU/HR
MTRBF: 4-Port 8-Port
11.2 years 8.9 years

Modem control

RT3, CTS, D3R, DCD, DTR, RI

Synchronous Signals
*Ports 1 and 5 only

Receive Clock
Transmit Clock {DTE/DCE)

RADM:
Dual Port RAM

AL 128K or 256K
oca 128K or 256K
Total RAM 256K or 512K
EPROM 16K (default) through 128K

Bus interface

[5A

FCC certification

Yes - Class A

UL recognition

Yes - Recognized component

EMC Canadian
requirements

Yes - Meets requirements

Dimensions

13.83" x3.9" x 4"

Asd
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Appendix B. Warranty

Comtrol Corporation provides:
* A 30-day money-back guarantee
* A limited five (5) year warranty’ (US and Canada)

*  Support for your Comtrol controller for five vears from the
purchase date.

® 5 A [
Check with your distributor for guarantee conditions in countries
other than the U.S.A. and Canada.

B.1. Limited Warranty

Comtrol Corporation, Inc. (“the Company”) and its affiliate (Comtrol
Europe, Ltd.) make no representations or warranties, expressed or
implied including warranties of merchantability, noninfringement,
and fitness for a particular purpose except as provided below,

B.2. Hardware

Comtrol warrants to the original purchaser that its controller is free of
defect in design, materials and workmanship for five years from the
date of delivery of a new controller. Comtruol (or its authorized repair
center), at its option, will repair or replace, at the business location of
Comtrol each part of the controller which is proven to the satisfaction
of Comtrol to have been defective in design, material or worlimanship.

This warranty shall not apply to any part of the controller which, in the
Judgmqnt of Gpmtml, has been subjected to misuse, negligence,
alteration, accident, improper maintenance, or damage hy excessive
ph}rﬂifza] or electrical stress. Adjustment of the controller, where
warning labels and operation manuals warn against such adjustments,
will void this warranty.

This warranty is void if the serial number of the Comtrol controller has
been defaced, altered or removed. This warranty does not apply to
expendable components such as fuses or bulbs. Repair and
replacement parts will be furnished on an exchange basis and may he
either reconditioned or new. All replaced parts or controllers become
the property of Comtrol,

Warranty B-1




Software

The sole remedy for breach of warranty shall be repair, replacement, or
refund, at the option of Comtrol, of the defective product provided as
follows.

B.3. Software

Comtrol warrants that for a period of ninety (90) dz_l_srs from 1I:he date of
delivery to you as evidenced by a copy of your receipt, the disks on
which the program is furnished will under normal use be free from
‘defects in materials and workmanship and the program under normal
use will perform substantially in accordance with the documentation
without significant errors that make it unusahle.

Comtrol’s entire liability and your exclusive remedy under this
warranty (which is suhject to you returning the program to Comtrol or
an authorized dealer with a copy of your receipt) will be, at Comtrol’s
option, to attempt to correct or help you around errors with efforts that
Comtrol believes suitable to the problem, to replace the program or
disks with functionally equivalent software or disks, as applicable, or
to refund the purchase price and terminate this agresment.

No Comtrol dealer, distributor, agent or emplovee is authorized to
modify this warranty.

Comtrol does not warrant that the functions contained in the programs
will meet your requirements or that the operation of the programs will
be uninterrupted or error-free. You assume the responsibility for the
selection of the programs and hardware to achieve your intended
results and for tﬁ:e installation, use and results obtained from the
programs.

Some programs contained on disk are specifically for and have been
optimized to run with Comtrol products. Therefore, the programs an
these disks will not run effectively and will cause errors in data or
operation when this software is attempted to be used with non-Comtrol
products.

This warranty shall not apply if the serial number has been defaced,
altered or removed, or if the software has been altered in any fashion.

B.4. Return Procedures

To qualify for the previously discussed warranty, the original
purchaser must follow the procedure outlined below:

1. Comtrol must be notified in writing within thirty (30) days of the
date that the defeet is discovered. Comtrol will then issue a Return
Material Authorization (RMA) Number which the purchaser must
include with all correspondence and display on the outside of the
shipping container when returning the controller,

B-2 Warranty
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Limited Liability

2. All Comtrol controllers must be shipped freight and insurance
prepaid, in the original shipping container, or in a container
providing equal or better protection, with the Return Material
Authorization (RMA) Number displayed on the outside of the
container in a prominent manner.

3. A written description of the defect together with a copy of your
receipt or other proofof purchase, and the name of the dealer which
sold you the Comtrol product, must be shipped with the controller,
All defects must be reproducible at Comtrol's location to qualify for
this limited warranty. Ship the controller to:

Comtrol Corporation
2675 Patton Road, Dock D
Saint Paul, Minnesota 55113

Comtrol will return a controller which qualifies under this warranty
freight and insurance prepaid. Comtrol will repair or replace the
controllers that do not qualify under the terms of this warranty at the
r.n?tiun of the purchaser, in which case the purchaser will pay the cost
of repair or replacement, and return freight and insurance.

This limited warranty is in lieu of all other warranties and conditions
expressed, implied or statutory including merchantability, fitness for
purpose, non-infringement, course of dealing, trade or performance

and all other liabilities of Comtrol all of which are herehy disclaimed.

In no event will Comtrol be liable for damages, including lost profits,
lost savings or other sgecial, punitive, incidental, or consequentinl
dnma;{es arising out of the use of or inability to use the Comtrol
controller, even if Comtrol or an authorized dealer has been advised of
the possibility of such damages, or for any claim by any other party.
This warranty gives you specific legal rights and you may also have
other rights that vary from state to state (U.5.) orin your home country.

B.5. Limited Liability

Independent of the warranty or any other agreement between you and
Comtrol, regardless of the basis for any claim, neither Comtrol nor
anyone else who has been involved in the creation, production, or
delivery of this software or hardware shall be liable for any direct,
indirect, consequential or ineidental damages; Comtrol’s maximum
liahility shall be limited to refund of the purchase price, Some
consumer laws may not allow the limitation or exclusion of incidental
or consequential damages for consumer produets, so the above
limitations or exclusions may not apply to you. The price of the
materials and programs reflects this allocation of risk.
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Technical Support

B.6. Technical Support

If you have gquestions about yvour controller, contact Comtrol by email,
FAY, or phone:
email: support@Comtrol.com
FAX: (612) 631-8117 (US) or (44) B69-323-211 (UK)
Toll free: (800) 926-6876 (US)
Phone: (612) 631-7654 (US) or (44) 869-323-220 (UK)
BBS: (for device driver updates)

(612) 631-8310 (US)
If you are calling for technical support, make sure that you review the
Troubleshooting and Technical Suppart section before calling the
teehnical support line.
Comtrol has a staff of hardware and software engineers, and
techniciana available to help you.

B4 Warranty
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/0 map 3-3
miscellaneous registers 3-4
memory map 3-2
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Serial Communications
Controllers 3-3
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above one megabyte 1-3
below one megabyte 1-3
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B iByte Mode) 5-3
base /0 address
commaon ranges G-2
baud rate A-3
Baud Rate Time Constant
{BRTC) 3-13

C

Chip Select Line
lower memory 3-2
mid-range memory 3-2
periphera] 3-2
upper memory 3-2
clear system interrupt 3-4
clock signals 1-10
close error 2-2

commands
B (Byte Mode) 5-3
D (Dump) 5-3
G (Go) 5-4
I{Input) 5-4
O (Output) 5-5
R (Register) 5-5
T (Trace} 5-5
U{Unassemble) 5-6
W (Word Mode) 5-6
communications jumpers 1-6
default settings 1-8
functions 1-9
communications mode
setting 1-8
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registers 3-4
RAM 3-2
Serial Clock Frequency 3-13
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configuring the controller
control program 2-1
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identifying 1-2
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IRQ 1-5
PC/AT 1-6
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3-2
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memaory and /0
configuration 8-11
memory and VO port
locations 3-6
timer 0 3-14
resetting 3-11
specifications A-3
upgrading 1-11
current consumption A-3

D

D (Dump) 5-83
data hits A-3
DB26 synchronous elock
signals 1-10
DCE
transmit clock signal 1-10
debug 4-2
debugging firmware 5-1
commands 5-2
demonstration programs
SHLIB.ASM 2-4
SHTERM.EXE 2-4
developing applications 2-1
mini-toolbox and demo 2-3
dimensions A-4
DTE 1-10
transmit clock signal 1-10
dual-ported memory
base locations 3-7
offset to 3-8

E

EMC Canadian requirements A.4
EPROM 1-5, A-4
BITOT

close 2-2

open 2-2

read 2-2

timeout 2-2

r

FFCC certification A-4
firmware
debugging 5-1
functions 4-2
initialization sequence 4-1

G
G (Ga) 5-4

H

heat output A-4
humidity A-3

1 {Input) 5-4
10
address map 3-3
miscellaneous registers 3-4
configuration 3-11
port locations 3-6, 3-9
identifying the controller 1-2
initialization 4-1
input register 3-4
installation
overview 1-1
resolving problems 6-1
placing a support call 6-3
system I'0 addresses 6-2
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installing the controller 1-10
INT 20h 4-2, 5-1
INT 21h 4-2
INT 22h 4-2, 5-1
INT 23h 4-3
INT 24h 4-4
INT 25h 4-4
interfaces
synchronous mode 1-7
Interrupt Request (IRQ) 1-5
interrupts 3-12

J

jumper settings
communications 1-6
default 1-8
funetions 1-9
EPROM 1-5
IRQ 1-5
neutral 1-6
PC/AT 1-8

L

loader program 2-2
lower memory Chip Select Line

M

memory
address map 3-2
bit values 4-4
configuration 3-11
dual-ported
base locations 3-7
offzet to 3-8
locations 3-6
mid-range memory Chip Select
Line 3-2
modem control A-4

modem status register 3-4
bit description 3-5

N

neutral jumper settings 1-6

O

0 (Output) 5.5
open error 2.2
output register 3-4
overview 1-1

P

PC/AT 1-6
peripheral Chip Select Line 3-2
pinout information
100-pin connector A-1
port communications 1-7
power requirements A-3
prerequisites
before calling technical
support 6-3
system iii
problems
resolving 6-1
processor
communications 3-2
programming the controller 3-1
baud rate times 3-13
communications processor 3-2
debugging firmware 5-1
hardware involved 3-1
interrupts 3-12
memory and L0
configuration 3-11
port locations 3-6
timer 0 3-14
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R (Register) 5.5
RAM 3-2, A-4
read error 2-2
register
input 3-4
modem status 3-4
bit deseription 3-5
output 3-4
resetting the controller 3-11
resolving problems 8-1

Return Material Authorization

(RMA) B-2
R5-232 clock signals
synchronous mode 1-10

S

sample programs 2-1
800
address registers 3-3
channel bit values 4-3
interrupts 3-12
location of 1-2
selecting addresses
above one megabyte 1-3
below one megabyte 1-3
Serial Communications
Controller (see 500)
shelose() 2-4
SHELTB.ASM 2-4
shopen() 2-4
shread() 2-5
SHTERM.EXE 2-4
shwrite() 2-5
gignals
100-pin connector A-2
software
developing 2-1
sample programs 2-1
specifications A-1
controller A-3

stop bits A-3
support
calling the support line 8-
synchronous mode
interfaces used for 1-7
RS5-232 clock signals 1-10
system YO addresses
up to 3FF 6-2
system processor
/0 porta 3-9
interrupts 3-12
memory and L0
configuration 3-11
port locations 3-6

T

T (Trace) 5-6
technical support 6-1
placing a call 6-3

temperature A-3

timeout error 2-2

timer 0 3-14

tranamit clock signala
DCE 1-10

troubleshooting 6-1

U

U (Unassemble) 5-6
UL recognition A-4
upgrading the controller 1-11

upper memory Chip Seloct Line

3-2

W
W (Word Mode) 5-6

warranty* (US and Canada) B-1
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