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INTRODUCTION

INTRODUCTION

The HX-3000 RS232 peripheral is a communications adapter
that broadens the range of devices ¥0u can atlach to
computers that use the TI HEX-BUS™ Intelligent Peripheral
Interface. This peripheral offers two versatile means of
connecting devices: the R5232 port and the opticnal paralle
port. The RS232 port iets you attach videc display terminals,
modems, plotters, and other devices which fellow the EIA
RS232C seridl interface specitication. The paraliel port is
availabie for use with many of the popular computer printers
built for parallel interfacing

As part of the expanding line of Tl devices that use the HEX-
BUS interface (a standardized interconnection system with a
uniform set of cabling conventions, cantrol signals, and
message structures), the RS232 peripheral plugs directly irtoe
any computer compatible with this interface system.

This manual shows you how to connect and test the R5232
peripheral and presents the BASIC instructions that are Used
to operate it. A description of the software options
(parameters that may be varied to configure the peripheral for
communication with a variety of attached devices) follows
the section on BASIC. Some commean applications of the
peripheral are given nexl, followsd by a number of useful
appendices and a sectlon of service infarmation.

Explanations and examples of pregramming employ the
version of BASIC developed for the Tl Compact Computer
Model CC-40, Users of other Tl computers may note
differences in format between the BASIC statements shown
here and equivalent statements as used with thelr own
machines. Apart from that distinction, however, the material
in this manua! applies to cperation of the peripheral with any
computer compatible with the HEX-BUS interface.
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SET-UP INSTRUCTIONS

Setting up the HX-3000 RS232 peripheral is a simfle process:
First the peripheral is attached to the HEX-BUS " interface.
Then its operation |s tested. This section describes the steps
involved in each of these procedures. Information about
connecting other devices to the peripheral Is algo included.
Please read the material in this section completely before
you begin to set up the peripheral.

CAUTION
The electronic cemponents of the R§232
peripheral can be damaged by discharges of stafic
electricity. To avoid damage, do net touch the
connector contacts or expose them to static
electricity.

After you have unpacked the R5232 peripheral, you are ready
to attach it to the HEX-BUS |nterface. Save the packing
material for storing or transparting the device.

The devices In the TI HEX-BUS™ Intelligent Peripheral
interface system have identical eight-pin recessed
connectors for the cable through which they communicate.
The computer has one such connector, while each peripheral
has two of them so that a series of devices may be attached
tc the computer. The first peripheral is plugged directly into
the computer, the second peripheral is cabled to the first,
and so on, The last peripherzal has one connecter free.

You may link devices to lhe computer in any order. Just plug
a new section of HEX-BUS interface cable into the available
connector and plug the other end of the cabla inte one of the
connectors on the new peripheral, as described on the next
page. The plugs are keyed so that you can insert them only
cne way,

Peripherals are normally arranged in a stack next to the
computer, using the short sections of ¢able supplied with the
devices. Longer cables are available separately if you prefer
toc arrange the penpherals differently.

SET-UP INSTRUCTIONS

Connecting the RS232 Peripheral
1. Turn off the computer.

2. If other peripherals are already attached to the HEX-BUS™
interface, walt for their activity to cease. Then turn them
off.

3. Locate the device having the one available HEX-8US
connector (either the last peripheral on the bus, or the
computer if no peripherals are attached yet). Holding that
device firmly, plug one end of the cable into the connector.

4. Place the R8232 petipheral in position and attach the cther
end of the cable 1o either connecter on this unil.

&, Attach the power cord to the small jack on the back of the
RS232 peripheral and plug the AC adapier model AC9201
{inciuded with the peripheral) into a standard 115-vait
outlet. DO NCT CONNECT ANY OTHER ADAPTER TQO THIS
FERIPHERAL.

CAUTION
To prevent damage, disconnect all devices baefore
moving any part of the HEX-BUS system, The
cables and connectors which link the computer
and peripherals are subject to accidental strain if
not detached. For shipment over long distances
repack the system securely, preferably in its
original packing materials.

POWER JACK
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Testing the Peripheral

Note: The fellowing test procedure is used with the CC-40.
Computers other than the CC-40 may require different test
procedures from that listed below,

1. Turn on the RS232 peripheral and any other attached
peripharals first. Then turn on the computer.

Note: All peripherals must be turned on fer proper
operation.

2. Type GALL 10(50,1) and press |ENTER]. The CALL IO
statemant causes the /O (Input/Output) Indicator in the
computer display and lhe “working™ light on the peripheral
to turn an for an instant. The message

TAC errar 40 V307
should then appear in the display as the ERRCR indicator

comes on. This message tells you that the peripheral is
functioning carrectly.

Note; CALL 10(50.1) is a command 1o close the paralle} port.
The peripheral has just been turned on at this point,
however, so the port Is not yet gpen. In returning error
code 4 (device not open), the peripheral is operating as it
should.

3. Press [ELR] to clear the error message and restore the
curscr. The peripheral is now ready for use.

If the light does not come on, the devicg may nat be
connected properly. Check the cable conneclions between
the computer and this peripheral. |f a code other than “4” is
displayed, refer to appendix A.

If the /O indlcater stays on, check that all peripherals are
powered up. The computer cannot respond to Input from the
keyhoard while in this state. Turn the peripheral off
mamentarily to clear the condition. Then check the cable
connections and try the operational check once mere. If the
malfunction persists, see the In Case of Difficulty section of
this manual for further assistance.

SET-UP INSTRUCTIONS

Connecting Devices to the Peripheral
After the peripheral is connected to the HEX-BUS interface
and tested, add|tional devices can be attached to the R5232
and parallel ports.

The RS232 port is avallable for both input and output. 1t is
readily accessibie at the back of the peripheral housing, nexi
fo the two eight-pin HEX-BUS connectors. Just plug In the
RS232 cable from the cther device.

Most devices built according to the Electronic Industries
Association (EIA) RS232C interface standard may be attached
to the R8232 port. To be sure that a given device is
compatible with the peripheral, check Its user's manual for
specific variations within the standard. Appendix D contains
information about the R8232 cabling required by this
peripheral.

!
RS232 CONNMECTOR i7"~ PLRALLEL COMHECTOR

The optional parallel port is provided for cutput only. It
serves exprassly as a connector for the numerous computer
printers that follow the parallel port pretocol used in this
peripheral.

The paralle! port is located inside 1he peripheral housing.
Peripherals equipped with this option have a permanently-
attached flat cable which passes beneath the R5232
connector and plugs directly to most printers,
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Appendix E supplies reference infarmation on the signal and
cqntrol lines used in the cable. Check the manwal of the
printer you Intend 1o connect to verity the compatibility of
that device with the parallel port.

ff the Texas Instruments 89/4 Impact Printer Model PHP2500
is Lsed on the parallal pert, the RS232 board in the printer
must te removed. Refer to appendix D in the printer manual
{Selting DIP Switches) for instructions on removing the
RS232 board.

Nate: R5232 peripherals sold without the parallel port optign
can be equipped with this feature after purchase as well. If
you wishl to have the parallel output capability acded at
some paint. contact Texas Instruments for further
information. The address and telephore numbers of the TI
Customer Relations Department are found In the If You Have
Questions gr Need Asgistance sectior of this manual.

OPERATING THE SYSTEM

OPERATING THE SYSTEM

After you have attached a device to the R5232 peripheral,
you can coentrel the operation of the system from the
computer keyboard in ong of several ways.

» You can operate peripherais with BASIC statemerts and
commands In programs of vour own, as described n his
manual.

« You can use separately available Solid State Software™
cartridges which allow you to access peripherals by
responding to prompts in prewritten programs for

engineering, science. business. and financial apptications.

s If you are using a GC-40 computer equipped with an
EditariAssemb er cartridge, you can centrol peripherals in
assembly language.

Appendix B gives an example of an assembly-tanguage
application utilizing the RS8232 port. For further infarmation
on the use of Solid State Software or Eqitor/Assembler

cartridges with the RS232 peripheral, refer to the manuzls for

those cartridges.

Using BASIC

The BASIC statements and commands which may be used

with the RS232 peripheral are summarized below. All of them

are implementad in the CC-40 computer. The CALL 1O
stalemen! may rcol be availakie In other Tl computers.

s LIST—Prints or displays a copy of a program.

« OPEN, CLOSE—Begin anc end the use of a device In a
crogram,

e INPUT, LINPUT. PRINT—Send and recelve cala. INFUT and

LINPUT are used only with the R3232 part, not with the
parallel port.

s CALL IO—Calls a subprogram which can be used to

communicate with peripherals, Allows greater control over
internal detal's of operations than is otherwise possible

BASIC.

» EQF {End-of-Fiie)—Tests whether a data file being inout
conrtains additional records to be read. Seldom used with
this penpheral,

The OPEN statement must preceds all of the other

ctatements and commands describec atove except for LIST

and CALL ID. These two instruciions may bg used
independertiy as well as a‘ter OPEN.
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Statements and Commands

Statements are BASIC instructions within a program which
are executed when the program is run. Commands are BASIC
instructions cutside a program which are executed
immed|ately. Every instruction belangs to one of these two
categories, though some overlap exists. On the next few
pages the BASIC statements and commands which can be
used with this peripheral are described.

The sample formats provided with each description are those
used with the CC-40 computer. Other Tl computers
compatible with the HEX-BUS™ interface may use slightly
different BASIC formats.

The OPEN Statement

The OPEN statement prepares a BASIC program for
communication with peripheral devices. When used with this
peripheral, the OPEN statement links an attached device to a
file. number and sets functional parameters for the operation
of the RS232 or parallel port. The OPEN statement for this
peripheral has the following general form.

OPEN #file-number. "device-number [.sotiware-options] "
[, file-attributes|

_Fr're-number is a numeric expression that evaluates to an
integer between 1 and 255,

Device-number is the numeric designation of the peripheral
to be operated. Each peripheral has a number of its own. A
device on the RS232 port may have any number from 20
through 23. Numbers for devices on the paratlel part may
range from 80 through 53.

Note: The device numbers for this peripheral are factcry-set
at 20 for the RS232 port and 50 for the paratlel port. You
never need to change them unless you use more than ane
RS232 peripheral on the HEX-BUS™ interface. If your
applications do require more than ane of these peripherals,
write to Texas Instruments Incorporatad, RS232 Device
Codes, P.Q, Box 53, Lubbock, Texas 78408 for infarmatian on
how to alter device numbers.

OPERATING THE SYSTEM

Software-cptions are a set of parameters that you may vary
1o match the characteristics of this peripheral to those of
attached devices. I you choose not to vary them, these
parameters automatically assume certain settings called
default values. For further information, consult the Software
Options section of this manual.

File-attributes are optional keywords which define certain

features of the data fils Itself, For attributes not specilied,
default values are assumed. These features are described

below.

e File organization—SEQUENTIAL is the only file
organization which may be used with the RS232 peripheral.
This Is the default value and need not be specified in the
OPEN statement. RELATIVE {random access) files cannot
be used.

« File type—It is possible for the HEX-BUS™ |nterface
system to process data either in ASCIl {American Standard
Code for Information interchange) characters as DISPLAY
files or In INTERNAL format. The DISPLAY file type.
however, is mare useful in most applications with this
peripheral. DISPLAY is the defaull value and need not be
specified,

» Open mode—This entry determines whether the file may be
read from INPUT), written to (OUTPUT], or both {UPDATE).

If you do not specify an apen mode. the default is UPDATE.

Note; The RS232 port functions in all the above modes, out
the parallel port must be opened in OUTPUT mode. Neither
port may be opened In APPEND moda.

e Record type— Records arg the blocks of data which make
up file contents, The HEX-BUS™ interface system uses
VARIABLE records whose length you can define. If no
length is specified, the RS232 peripheral supplies ar
80-character default, You can set maximum record length
to either more or fewer than 80 characlers by ‘ollowing the
keyword VARIABLE with a number {as in the first example
below). This feature is useful when, for instance, a printer
having a line length of other than 80 characlers is attached
to the RS232 or parallel port.
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Examples:

139 OFEN ¥1,"20.B=4800",00TF, VASIABLE 132
Prepares a device on the RS232 port for gperation.
Certain software options or fiie attributes are spesified
while the rest (by being emitted from the OPEN
statement} retain their default values. The peripheral is
opened in DISPLAY format (by detault) in QUTPUT
mods. Record length is set ta 132 characters. This
ierjgth is appropriate for a device such as the T1 510
printer. which can print up to 132 characters per line.

147 OFEN #2450, UTRCY

Enables a printer on the paraliel port for cperatior.
OUTPUT_ is s_pecified because the parallel port must be
cpered in this mode, All other options are left at their
default valugs.

Tre term {ile generally refers to a collection of data storad 'n

& mass storage device such as the TI Wafertape™ peripharal.

Although most devices accessible through the RS232
peripheral are display-type equipment not strictly orientsd
towards use with files. the word is empleyed in this manual
for the sake of overall cansistency and simplicity,

The CLOSE Statement

A device enabled for use with an CPEN statement must also
be closed _when its use is ended. The CLOSE statement ras
the following general form.

CLOSE #file-number

File-number |s the number specitied in the associated OFEN
statement.

The INPUT Statement

¥Whan you use the INFUT statement weth a device connected
to tne RS232 part, data can ba receivad from tha device and
assignec to the variables listed in the statement. In this
fac?rﬂmalmn, the INPUT statement has the following general

INPUT #fife-number. variabie-list

10
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To use the INPUT stasemant wilh a device on the RS232 po-t
you must apen the device in INPUT o UPDATE mode. The
amount of data taken depends on the transfer type and
record length established in the associated OPEN statemert.
These corstraints are detailed In the Software Options
section of the manual, under the heading Transfer Type.

Examples:

200 INPUT #3,B3
Puis the next character string available from the device
opened as #3 into the string variadle BE.

210 THPCT #5,4,35,T
Puls the next three values from the device cpened as #3
into variables A, B, and C.

See The LINPUT Statement for additional examples.

The LINPUT Statement

LINPUT accepts as a single string variable any data received
during an input operation. The format for the LINPUT
statement used with peripherals is as follows.

LINPUT #fite-number, string-variable

In contrast tc the INPUT statement, LINPUT is unaffected by
punctuation or spages in the aata being acceptec—
information is stored exactly as received. The foliowing table
gives examples of the difference betwesn the two
statemanls.

PROGRAM
DATA RECEIVED SEGMENT DATA DISPLAYED

CBROWN, CHARLES™ 10 INPUT #1.AS  BRCWYN, CH&RLTSH
30 DISPLAY A$
SBROWN, CHARLES™ 10 LINPUT #1,AS "SECWN, CHaRLES"
20 DISPLAY AS
BROWN CHARLES 10 INPUT #1,A3  BR0WY
20 DISPLAY A%
BROWN, CHARLES 10 LINPUT #1,A$ [EECWN, CE4ELES
20 DISPLAY AS
CHARLES 10 INPUT #1,A8  CHepIES
20 DISPLAY A%
CHARLES 10 LINPUT #1,A% CHalkl Tk
20 DISPLAY A$
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The data sting "BROWN, CHARLES™, put irte memory ty
INPUT, is disolayed as ZECKEN, CHAEZZE withoul guolalion
~arks. When LINPUT is used. the cisplay matches the
original data. BROWN, CHARLES withaut quotation marks is
taker oy LINPUT as a single strirg variable. INPUT treats the
coemma as a separaler ard 1akss this data as two gistinet
vanables.

When CHARLES, preceded by blank spaces, is entered.
INPUT takes the blanks as zerc input and disregards tnem.
LINPUT takes them as aclua’ ingut and reproduces the entire
string. ircluding the btanks.

As the examnles show. LINPUT has great Ltility in s iuations
invalving trarsters of data with punctuation. sucn as
passages of text. In such applicatiors you may cftan fisd it
more aseful than INPUT.

Example:

absvant iy e
FUD LINPLL FaL L

Puts a record's length of data from the device opened
as #< into the siring variable LS {assu™ing a transfer
type 0f T=R for “record™). Transer type is d'szcusased in
the Soffware Options seciion oF the manua .

Both INPUT ard LINPUT take data from the RS232 port.
When used without a file numkber, both s*atemens also
accept data from tne corputer consalg. Neithar INPUT nor
LINPUT. Fewever, can bz used with the paralle! porl.

The PRINT Statement

To send data frem the compute through this paripheral to
anoiher device such as a printer er a disolay terminal, use
the PRINT statement in either ¢f the formats shown below. A
parallel porl device must first be openec v QUTPUT mode.
anc an R5232 device must bz opened in QUTPUT er UPDATE
mode,

PRINT &fife-number. print-list

i string-expression) . ..

PRINT #fife-number. u5|NG{‘,mE’,_‘W,me_r } print-ist
Tre oplional USING clause specifies the printing or display
format to be used. String-expression defines the format in
the sarme way as the IMAGE statement (descrioed in the
BASIC reference manual) Line-number refars to the lire
rumber o an IMAGE statement. WWhen usea without a tite
numoer, both ‘orms of the PRINT statement place data i+ the
cormputer display.

12
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Examples:

400 PR_NT #3, A%
Sends the value of the variable AS to the device opened
as #9,

410 PRINT #9,"HELLC™
Sends the string HELLO to the device opened as #9.

420 PRONT #9, USING "R##.#7,357.97
Outputs the value 358.0 to the device opaned as #9.

When data Is transmitted through the RS232 peripheral 10
another device, a carriage return followed by a linefeed
character is sent after each record unless carciage return
software options N or C are set. For a description of the
carriage return and tinefeed functions, refer to the section an

the carriage return software option.

The LIST Command

The lines of a program in the computer can be sent _through
this peripheral for display or printing on another device by
use of the LIST command in the following format,

LIST ""device-number [ .soltware-options) " [, fine-list}

No file number is needed; the LIST command opens and
closes the device automatically. Using LIST wnhqut
specifying & device number causes the program lines to be

listed in the computer display.

Examples:

LIST "20.3=4800,H=10",20-1E3
Causes device 20 {attached to the RS232 part) to list
lines 10 through 100 of a program stored in the
computer. Software options needed for a match in -
device characteristics are specified. Those nol specified
remaln at thelr default values.

LERT- ' anh
Causes an entire program to be printed through the

paraliel port. The software options are teft at their
default values,

13
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The EOF Function

BAZIC funstions are program elements that return a value
after manipulating data, based on parameters given i1 tha
function statements, You can use EQF (and-cf-file) when
accepting input from mass storage devices to test whether
the end of a data fi'a has been reached. With devices such
as the Wafertape™ peripheral, the value returned by the EOF
functien (0 or —1) depends on where you are in the file baing
read. A —1 denotes the end of a file. A 0 means no end-of-
file.

Since the purpose of the R3232 geripheral is not mass
storage. EQF has little application with this device. The value
returned is always 0. indicating that =0 end-of-file has been
reached,

The CALL IO Statement

CALL IO is a BASIC statement used with the CC-40 computer
to aceess special features and capabilities unigue ta many
HEX-BUS ™M peripherals.

The RE232 periphera’ supports service requests. With this
peripheral, the most frequert use of CALL {O—other than in
the power-up check—is to enable attached deviges to issue
service requests or to disable them from caing so. An
exampele of this CALL 10 application can be found In
appendix B:

For further information about the CALL {Q statement, corsu *
the manuai for the Editer/Assembler software package.

Software Options

Devices that can be attached to this peripheral differ in haow
guickly they operate, how much data they can handle in a
given time, and so on. You can compensate for such
differences by selecting options which are available as part
of the OPEN statement and the LIST command in BASIC,
Because these optlons are set within programs, or sottware,
they are known as software options.

The RS$232 peripheral has 12 software options. Ten of these
oplions affect the RS$232 aort, which is available for bath
input and output. The remaining two contro! the narallel port,
which can be usad only for output.

You can maten the operating characteristics of this
peripheral to those of other devices by indicating desired
software options In the OPEN statement and in the LIST

14
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command. Since the rest of the BASIC statements and _
commands that control this peripheral operate on previousiy
opened files, you do not need tfo list options with any of
them—orly with OPEN and LIST

The RS232 perigheral automatically assumes certain preset
software options, called default values. Y_ou only have 19
specify those settings thatl you wish to change fram 1heur'
default values. The tables on the next two pages summarize
the options, their formats, and their default values.

The software opiions are described in detai[ on.the pages
tollowing the tables. Examples of their application ocour (7
this section as weil as in the COMMCN APPLICATIONS

section and in appendix B. In-all examples thg farmats for
specifying software options are those used with the CC-40,

SOFTWARE OPTIONS (RS232 PORT)

OPTION  DEFAULT FORMAT SETTINGS

= 5 00

Bacrate 300 B= R T 0g, 1600, 2400,
3600, 4800, 7200, 9600,
19200

Data bits 7 BE= *5,.6,7. 8

Parity Q P= O,E,N, & M

Parity cheak N G M, Y

Nulis 0 N = 0-99

Stop bits 1 8= 12

Echo Y E= N, Y

Transer type B T= B, C W

Data overrun ¥ 0= N.Y

Carriage return L R= N.C, L

“If settings D=5 and $=2 a‘e ysed, the actua n.mber of stop

bits is 1%s.

Note: Several of the above options have equivalent options in
the RS232 intertace designed for the T1-99/4A Hame
Computer, Where such a correspondence exists, ’Iche R$232
software options isted above may be specifiec sither in the
CC-40 farmat shown or in the alternate 99/4A fermat. The
RS232 gptions tnal have this dual-format feature are
tabuated on the following page.

15
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SOFTWARE OPTIONS (PARALLEL PORT)

OPTION DEFAULT FORMAT SETTINGS
Carriage return L R= N C, L
Strobe lavel N 5= F, N

RS232 SOFTWARE OPTIONS WITH
ALTERNATE FORMATS

STANDARD ALTERNATE

OPTION FORMAT FORMAT REMARKS

Baud rate B= BaA=

Data bits D= DA =

Parity P= PA=

Farity check G= .CH .CH is squivalent

to C=Y. Tells the
petipheral to
checlk parity,

Nulls N = NU .NU is eguivalent
to N=6. Specifies
six nul|
characters.

Stop bits 5= TW .TW is equivalent

tc S=2. Specilies
two stop bits.

Echo E= EC .EC Is equivalent
to E=N. Turns the
echo feature off.

Carriage return R= .CR CR is equivaient
to R=N. No
carriage return or
linetsed is sent.

LF .LF is eqguivalent
10 R =C. Specifies
carriage return
only—no line feed
is sent.

16

Baud Rate

The baud rate is a measure of the speed of data transmission.
After it has been set (in an OFPEN statement) il remains that
way unless reset in another OPEN statement, or until the
peripheral 1s turned off. You can choose baud rates of B0, 75,
110, 135, 150, 300. 600, 1200, 1800, 2400, 3500. 4800, 7200,
8600, and 19200, The rate you choose should match the rate
of the device being used. If you specify the baud rate as

B = 1800, for example, the RS232 port is set up to transfer
data at a rate of 1800 baud. The power-up default is 300. If
you specify a different baud rate, it becomss the new default
until the peripheral is turned off or a new baud rate is
specifled.

Data Bits

The data bits aption lets you set the number of bits
contained In each character transmitted. You have a choice
of five. six, seven. or eight bits: if you specify D=7, then
sevan-bit characters are senl. This is the ASCIl standard and
the power-up default value. if you set the number of data bits
to 5, 6 or 8, this setting becomes the new default value until
the peripheral is turned off or a different number is specified.

Parity

Checking parity is a way of detecting errors in data
transmission. A parity bif can be insertea into sach byte of
data sent. It may be gither 1 or 0, depending on the type cf
parity chosen. This peripheral can check certain types of
parity at the RS232 port. If the type you specify in the OPEN
statement is one of those that can be checked, any loss or
distortion of data during transmissien produces an error
Indicaticn. The parity options are as fotlows.

» E for even parity.
O for odd parity.

* S for space parity.
= M for mark parity.
« N for no parity,

As an example, specifying P=E for even parity sets tne
parity bit in a data byte to 0 if the byte nas an even number
of 15 and te 1 if the byte has an odd number of 1s. Odd
parity is the powerup default. Once the parity is set, it
remains as specified until changed by a new OPEN
statemert. The parity types are described In appendix C.
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Parity Check

The peripheral can check for odd or even parity at the R$232
pqrt. The parity check option allows you to control the use of
this capability. C=N is the defauit value. When this setting
is chosen or when no setting is specified, parity is not
checked. Specifying C=Y in ar OPEN statement enables the
peripheral to monitor odd or even parity.

Nulls

The nulls option determines how many null characters follow
a carriage return character. Nulls are included to give a
printer time to complete its return before it bagins printing
characters. You may specify any number from 0 to 99. With
the option N =7, for instance. seven null characters are sent
a‘tet a carriage return. The default value is N=0,

Stop Bits

Stop bits are sent after transmission of each character o
indicate the enc of that charzacter. With the stap bits
software oplion, you can set the number of stop bits to
eitr]er 1or 2. The setting 5 =2, for example, causes this
peripheral to end each transmission with two stop bits. The
default value is S=1. Nole that if the settings D=5 and S=2
are used, the actual number of stop bits is 1%,

Echo

The echko sottware option provides ar additional method of
detecting errors in transmisslon of data fram a periphera’
device through the RS8232 port to the computer. The RS$232
peripheral can be instructed to retransmit characters, as it
raceives therm. back to the sending device. You can select
E=Y to have characters schoed back to the sending device
prE:\r’d to prevent them from being echoed back. The defzult
is E=Y.

Transfer Type

Incoming data is temporariiy stored at the RS232 port. The
rransfer type software cption determines the form n which
data is maved from the port to the computer.

Option T =R, the default setting, sends input to the computer
in records of the length established in the associated OPEM
statement. H VARIAELE 15 is specifiec, for example, data is
transferred ir records 15 characters lang. Tnls feature is
useful in applications that involve data received in records of
some consistent tength.

18
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Should a carriage return end the data stream before a record
is complete, the record goes to the computer with the
remainder of its length padded by blank spaces. An entire
record's length of blanks is sent to the computer if a carriage
refurn is the first character input with option T=R.

If the data transmission itself has a series of trailing blanks
between the carriage return and the end of the actual data,
the user's cholce of input statement determines how the
blanks are handled. INPUT removes trailing blanks. LINPUT
preserves them as part of the data.

Option T=C transfers data character by character. Within
fimits, any characters stored in the peripheral at the time of
an input operation (including carriage returns and linefeeds)
are sent to the computer. The limits are set by the record
length specified in the OPEN statement and by the number
of characters in the peripheral: the lower of these two figures
is the number of characters transferred. If no data is
available, a null data string is sent to the computer and the
program continues.

Option T=W &'so transfers data character by character. As
long as data s In the peripheral there is no difference
between this option and option T=C, but when nc data is
available the RS232 port causes the computer to wait until a
character is ready.

Setting the transfer type to T=C, for example, allows
sending as many characters as are stored at the port, up to
the specified record length, to the computer.

Data Overrun

A data overrun cccurs when the RS232 porl receives mare
data than it can send on to the computer. Any additioral
data that arrives during an overrun is |ost. Use the data
overrun option to specify whether you wish the peripheral 1o
report data overrun as an errar,

Choosing the option O=N causes the peripheral to disregad
data overruns. When you are receiving data through the
RS232 pert from a device such as a viceo terminal, this
setting allows the incorting data stream 1o overf:ow the port
without producing an error indication and stopping the
program, Characters lost during ar overrun are nat echoed
back to the sencing device. regardless of the eche option

setting,
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Selecting the option O =Y {(which Is the default valus) allows
a data overrun error to stop a program. This feature is helpful
when the loss of even a small amount of data would make
the rest of a transmission vseless.

Carriage Return ¢
The carriage return option allows the peripheral to regulate !
the carriage operation of a printing or display device j

connected to the RE232 port. The peripheral can be dirscted
either to send an automatic linefeed and carriage return {or
just & carriage return) at the end of each record. or to
suppress those characlers,

The carriage return sends the print head or curser of the
attached device back to the starting point. The linefeed
character causes the paper ar display to advance by one !ine.
The options are as follows,

» R =L tor carriage return and linefesd.
» R=C for carriage return only.
* R=N for no carriage return or linefeed.

Selecling the option R=C, for éxample, maans that each
record sent from the peripheral ts followed by a carriage
return but not by a linefeed, The default value is L. These
details apply equally to the parallel port carriage return
option, which has the sama selections and default.

Carriage Return (Parallel Port)

The carrizge return option for the parallel port works in the
same way as the carrfage return option for the RS232 port, It
determines wheather the peripheral sends or suppresses an
automatic linefeed and carriage return (or carriage return
onty) at the end of each record. The options and default are
identical to those of the R3232 port,

Strobe Level (Paralle! Port) 1

A strobe is a control signal used in data transfers, Some
printers which can be connected to the parallel pert require
positive strobes, while others use negative strobes (beth
described in appendix E). The strobe jevel software optian
lets you select which level to use with a given printer. The
setling S=P in an OPEN statement produces a positive
strobe. S=N (which is the default value) produces a negative
strobe. Consult the user's manual of the printer you intend to
connect for the proper strobe level.

————
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RECOVERY FROM ERRORS

Most errors that involve the RS232 peripheral accur during
input or output with this device as a result of some
discrepancy In program statements. These errors are seldom
serious, and they are easily remedled. Errors are normaily
Indicated to the operator in the form of a displayed message
beginning Z/0 error. ., which includes a one- to threedigit
error code and the device or file number of the port
concerngd. If the eérror occurs during executian of a program,
any apen files are automatically ¢closed. The error codes that
you may encounter with this peripheral are listed in appendix
A with their meanings and recommended corrective steps.

In the event of such an error, first ncte the code number and
look it up in appendix A, Next clear the fault indication and
restore the cursor by pressing [CLRL Then try the operation
again. following the suggestions given in the appendix for
that error.

It the above measures do not solve the prablem, turn the
peripheral off briefly and try once more. If the malfunction
persists, turn the computer off momentarlly and try again.
Successive attempts that produce the same errar may
indicate a hardware fauit. Consult the in Case of Difficulty
section of this manual for service information and additional
troubleshaoting suggestions.
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COMMON APPLICATIONS

The RS232 peripheral lets you operate your computer with a
wide range of devices beyond those in the standard group of
HEX-BUS™ peripherals, Two examples are given here. The
first shows how data can be sent from the computer tc a
printer on the parallel port, and the second illustra’u_ss how
you can use the computer to communicate wilth a video
display terminal on the RS232 port.

Output to a Printer on the Parallel Port

In this example, seven character strings are read from data
statements at the end of the program and printed.

100 DIM AB(7)

200 FCR P=1 TC 7:READ 83(F)

300 NDXT B

400 OFEN #232,750",0UTPIT

5090 FOR S=1 TC 7+ZRINT #23,A8(5)

£00 NEXT &

730 CLOSE #23

870 DATA "MONDAYY , "TUESIAY", "WIDNZSLAY ", "THURSLAT!
a0 LATA YFSITAYY, "SATUREAY!,"SUNDAY!

Lines 100-200 set up an array and read in the data. Line 400
assigns file number 23 to device number 30, & printer on ths
parallel port. The port is opened for QUTPUT. Because no file
type is specified, DISPLAY is assigned by default and the
attached printing device receives data in ASCIl format,
Carriage return setling L, also selected automatically, sgnds
both a carriage return and a linefeed character te the printer
at the end of each record. In lines 500 and 600 a PRINT loop
is executed seven times. Each character string is printed on
a separate line.

If the printer is off-iine when the PRINT loop is execuled. the
R8232 periphersal holds the data ready and waits. After all the
lines are printed, the device is closed.

Exchanging Messages Belween a

Computer and a Video Terminal

The following program can be used in & HEX-BUS™ gystem
with a video display terminal connected to the R3232 port.
The program first accepts a message from the computer anc
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transmits it to the terminal. The terminal user is then
prompted to enter a message which is sent to the computer
display. The exchange of messages can continue for as long
as the program is run,

100 CEIN #1,"20.B=4800.0=N,B=N,2=Y, =0, 2=7",
LISPTAY, ZPOATE

200 INBUT "TYPE MESZAGE: ;X3

350 PRINT #1,"MESSAGE FROM COMPUTER:
" XEsCHRE(10) s CHIS(13)

LU0 PRINT #2,"TYPZ MESSAGE; "

B0 INPUT #2,%3

670 PEINT #2,0FRE(10)

700 PRINT YMESSAGE T30F TERMINAL: "3%3

800 PAUSE

960 SCTC 200

Ling 100 cpens file number 1 for the RS232 port and defines
a number of parameters for cperation—baud rate.
management of data overruns, carriage return and linefeed
satting. parity check, parity type, number of data bits, file
type, and open mode. More details on these parameters can
be found in the USING BASIC section. They are set up to
matech the operating characteristics of the RS232 perigheral
to those of the terminal

Lire 200 prompts the computer user to type a message and
puts It inte the string variable X$ Line 300 sends the
message 1o the terminal, where it is displayed with the
tntroductory words ¥=2540F FROM COMZUTER:. Both of these
iters are displayed on the same line.

In lines 400 and 500. the terminal user is prompted to type a
message which is sent back to the computer, So that the
terminal user's prompt and message do not appear an the
same line as the computer user's, carriage return and
linefeed characters—CHR$(13) and CHR${10)—are inserted
after the message from the computer in line 300,

In [rne BCO, a linefeed enaracter is sent to the terminal so
that the next message from tne computer does not erase the
terminal user's current message from his display. Lines 700
and BCO prace the terminal user's message in the computer
cisplay. The PAUSE instruction noids the message in the
compuler cisolay until the computer user presses the [ENTER]
key to resume the exchange.




APPENDICES

APPENDIX A: ERROR CODES

Listed below are the errar codes related to the operation of
the R5232 peripheral in BASIC programs.

The efror codes marked with an asterisk (*) are those that
apply only if you use the CALL 10 instruction. They do not
ocour with any other BASIC statements ar commands.

CODE

MEANING

O!’
1

8*

10°

127

14

24

NO ERRORS.

DEVICE!FILE OPTIONS ERRCR. Check the software
options in the OPEN stalement or 10 call. Make sure
that commas, periods and equal signs are used
correctly

ERROR IN ATTRIBUTES. Check the file attributes
given In the OPEN statement or 1O call.

DEYICE/FILE NOT OPEN. Cpen the device betare
using i,

DEVICE/FILE ALREADY QPEN. Close the cevice and
try again. |f the CLOSE statement in BASIC does not
wark, use CALL 19(20,1) to close the RS232 pert or
CALL 10(50,1) to close the paratlel port. If the above
steps are not suceessful, you can close all
peripherals by turning the computer off momentarily

DATA/FILE TOO LONG. Medity the Peripheral Access
Block.

NOT SEQUESTING SERVICE. This message may be
sent by a peripheral in respense to a pall by the
computer to determine which device issued a service
request.

BUFFER SIZE ERRQR. The data buffer size specified
In the Input/Output subsystem Instructions is not
large encugh for the data returned by a perigheral.
Make the buffer targer.

UNSUPPORTED COMMAND. The peripheral
generates this message in response 10 commands
that it cannot accept.

DEVICE/FILE NOT OPEN FOR QUTPUT. The
peripheral’s current open mode does not allow you to
send data. Reopen the device (n QUTPUT (either port)
or UPDATE (R8232 port) made.

APPENDICES

15

18

21

22

a0

a1

82

a3

255

DEVICE/FILE NOT OFEN FOR INPUT, The
peripheral's current open mode does not allow you to
receive data, Reopen the RS232 port in INPUT or
UPDATE mode.

RELATIVE FILES NOT SUPPORTED. The R8232
peripheral can only process SEQUENTIAL files,

APPEND MODE NOT SUPPQRTED. This peripheral
cannot operate in the APPEND mode. It must be
opened In INPUT, OUTPUT, er UPDATE mode,
depending on Its application in a given program.

INPUT MODE NOT SUPPORTED. The peripheral
returng this message if yau try to open the paraflel
part in the INPUT mode. The port is provided
specifically for oulput to printers. It must be opened
in the OUTPUT mode.

UPDATE MODE NOT SUPRORTED. The peripheral
returns this message if you try tc open the paraligl
port in the UPDATE mode. Use the OUTPUT mode.

DATA OVERRUN. Data is arriving at the RS232 port
faster than it can be sent on lo the computer. Input
more frequently to save data. or sel the overrun

software option to Q=N to ignore the 1gss of data.

FARITY ERROR. Indicates either that a data
transmission error has accurred or that the parity
settings of the RS232 port and the attached device
do not match. Check that the parity settings are the
same.

FRAMING ERROR. A disparity exists between the
data bits, stop bits, baud rate, or parity software
option settings of the RS222 port and the
characteristics of the attached device., Be sure that
these settings match the device characteristics.

FRAMING AND PARITY EBRORS. 4 combination of
errors 81 and B2 is occurring. Carrect the problem as
described above.

TIME-QUT ERROR. The computer generates this error
code if it cannot communicate with & peripheral.
Check the HEX-BUS cabie connections and make
sure that you are using the correct device-number.
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APPENDIX B: USING ASSEMBLY
LANGUAGE

This appendix is primarity for use in conjunctior with the
EditorlAssembler manual and software package created for
the CC-40 compuler and its peripherals. The descriptiors anc
sample application glven here supplement the explanations
and examples found [n the EditorfAssembler manual.

The CC-40 has an InputiOutput subsystem which you can
access to communicate with HEX-BUS™ peripherals on ar
assembly-language level. This communication can take place
either entirely in assemubly language if you have the
EditeriAssembler cartridge. or from BASIC if you use the
CALL I1C instructior with appropriate command codes

Command Codes

The devices that you can attach to the RS232 peripheral are
essentially display-type devices, not oriented toward use with
tiles. The commands affectirg this petipheral involve the
basic functions of openirg or clesing devices and reading or
writing data. (The RS232 port also supports service requests.)
The assembly-language command codes with which you can
direct the RS232 peripheral to carry out these tasks are listed
below, togethar with ary applicable restrictions.

0 Qgen Prepartes a device for use. The APPEND mode
and RELATIVE file type cannot be used with either port
of the peripheral. The UPDATE and INPUT modes can
be used only with the R§232 port.

1 Close. Complstes any pending operations by a dsvice
and ends the use of the devies until the next open
instruction.

3 Read. Inputs data from a peripheral device. The read
command carn be usad with the RS232 port, but nol
with the paraliel port. The attached device rust first oe
opened [n INPUT or UPDATE mode.

4 Write. Sends data to a peripheral device. The write
command can be used with both ports of this
peripheral. The parallel port must first be opened in
QUTPUT mode and the RS232 part in OUTPUT or
UFDATE mode.

7 Return Status. Used in requesting device and *ile status
information from peripherals. When this message is
used with the RS232 peripheral, the endg-of-file flag is
always returnea set to zero.
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8 Enable Service Requests. Signals a peripheral device
that It may issue service reguests to the computer, This
command is used only with the RS232 port since the
paralle! port cannot send messages to the computer.
The next section of this appsndix contains further
details.

9 Disable Service Requesis. Signals a peripheral device
that it may no |lgnger reguest service, This instruction
can be Used only with the RS232 port.

10 Service Request Poll. Not used in programming, but
automatically sent to peripherals by the computer upon
reception of a service request. Determines which device
is requesting service,

15 Sei Options. Mcdifies the peripheral options previously
specified in an gpen instruction without first closing
and reopening the device.

16  Transmit Break. Causes the R5232 perigheral tc send a
continuous break signal for approximately .25 seconds.
Used in data communications to shift between
aperating modes.

254 Nult Operation. Not used in preagramming. but
autor-atically sent by the computer in response to any
service regluests recelved while a grevious request is
being processed, Though the computer may =nable a
nurmber of peripherals for service requests. it can
process anly one request at a time,

255 Reset Bus. Not normally included In programs, but
allows the user to close all open device files and reset
all peripherals attached to the computer,

Far a detailed treatment of the Irput/Qutput subsystem and
command codes, refer to the manual for the EditortAssembler
cartridge.

Service Requests

Many HEX-BUS™ peripherals have unigue capailities whigh
are accessible on an assembly-language level. The R5232
peripherai can be enabied for service requests. It then has
the ability to interrupt regular program execution and have
cata processed by the computer.
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This peripheral, when enabled, issues a service request 1o
the computer whenever dala from the attached device
appears at the RS232 port. The peripheral is enabled for
service requests as follows.

1. Set up a Service Request Peripheral Access Bliock
(SRFPAB).

2. Enable interrupts.
3. Open the device.
4. Send the enable service requests instruction.

The above steps are executed most efficiently in assembly
language, as describad in the Editor/Assembler manual. With
semewhat reduced efficiency, they can also be performed in
BASIC. Since assembly-language programming s not within
the scope of this manual, a BASIC example is given here.

The SRPAB, set up in computer memory by the user, supplies
the parameters nscessary for communication with the RS5232
peripheral through the Input/Output subsystam. It ¢ontains
the one- or two-byte fields diagrammed below, which are
filled as needed for sach particular application. The diagram
shows an SRPAB that allows service requests from a device
on the RS232 port.

SRPABS
Device number .20 R3232 port
Command ccde 0 Don't care
Logical unit number (LUNO) 0 Dan't care
Recore number 0 Don'l care
0
Buffer length 10 Size of allacated puffer
0
Data langth 0 Mct sending ary data
0
Retumed slatus 0 Zerasd Initially
Buffer pointer L LSB | Points te highest address
| MSB in buffer
Link to next SRPAB _LSB2 . Points tc start af this SRPAG
| MSR2 (No other device erabled)
Serwvice flag 0 Zeroed [nitially
Pcivler to gevice service 0 Laft zeroed
routing (DSR} 0
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As tr]e_ diagram indicates, the glements that must be
spe_mfleo In building a Service Request PAB for the RS232
peripheral are the device number, buffer length. cata length,
return status, buffer address, SRPAB painter, service flag,
and device service routine (DSR) pointer. The field for the
DSH pointer is provided for future applications. It is not Lsed
in the CC-40 and should be left zeroed as shown.

Data Is entered n the fields of an SRPAB with the PCKE
subp_rogram. The necessary values are placed in memory
starting at the lowest address allogataed. The following
program segment illustrates the four-stage process of
enabling the RSZ32 peripheral for service reguests, beginning
with the construction of an SRPAB. )
120 CALL GEIMZM{L7,557ABL0O0KE) !Gets S5AR
11¢ CALL GETMEMI10,BIFFALDR} [Gzts zuf2es
120 CALL SPLIT (BUFFADIE+Z, M35, 182) 1Builds S5Das
130 CALZ 8PTIT (2RPABADCOR+16,¥S22, LSB2)
140 ;“_,AL'_ POKE (BZPABADLE,Q,0,0C,KS22, 1852, M58, 186, T,
Ty Oy 2 B0 00 B 2
150 WFIZ‘. POKE [2056,M552,.5220 'Sesg up pointer to
oR-AR
160 CALL PCKZ (BUFTADIR,5,10) !Zratles irtesripis
17C CALL EXEC (RUFFADDR)
CBE CALL PZZE (256, T2INTELG
20 TOCNTE =TGCCNTR., 67 1
Z00 CaTT. Fo

. LZ9E, 100NT=,
210 OPEX #1,"2D.3=9600,0=Y,P=8,1=%,3=7Y,T=0",

[

VARTABIS 10
220 CALL I2(20,8) Sends ensble szrvize veques:s
cormand

Lines 100-140 abave prepars mermory space for the SRPAR
and the data buffer, Line 150 sels up a pointer to the SRPAB
for the /O subsystern. | lines 160-200, interrupts are enabled
so that the computer can recognize service requests. In line
210 ;he peripheral is opened. as required before enabling
service requests. The gnable service reguests commanc is
gsent in line 220.

The SPLIT subprogram which is called in lines 120 and 50
splits a 18-bit unsigned data valug into 2 Mest Signifizam
Byte {(MSE) and a Least Significant Byte (LSB). as shown
below. '

1000 SUB 8PTTT (DATAVAL,MSE, 5B

1G10 MEB=1NT(DATAVAL/Z56)

1020 Z8B=DATAVAL-MSEw25¢

1030 SUBENZ
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After a device i1s enablec for service requests. a program can
check for received data by testing the service flag in the
SRPAB as shown below. The IO subsystem sets the service
flag upon completion of a successful poil.

230 CDALL PERE (SRF'AE-:JDF.+2.SEH\EICE_E‘LAC—}

246 TF SEEVICE__FLAGLS>Q THEN 700

250 COT0 230

¥ the seryice flag check indicates no reception of data, the
main program continues immadiately after line 240. |F the
service fiag is sel, however, execution of the main pragram
halts and the program branches to line 700. At line 700 the
operation status is checked. Data is then removed and
processed.

700 CALL-PEEK (_SRPAE-ATJDR+’F,STA‘:L’S)

710 TF STATUE TH=N PRINT

1 Zrmpme = JEPATYS 1 SAUET 1 ST0P

TEG UALT PEEX (_SE’.PEBADEE&%,KSE,L’SB): tets daza lengtz

730 DATIEN-NSRe255+186 |HEB stould always be zsro

SA0 DATAE="" !Initialirzes dets stricg
e FTOR I=1 T JATLEN
pEO 041D PEEY (BUFTAODA+10-1,4) !Gess next charecter

S0 CATAR=DATASACHEP(A) Azpends 1t to She string
TRC MEAC C
TOC TEINT TATAR

500 PAUSE

The number of characters transferred during each service
request depends on the buffer length and transfer mace
established in the OPEN commang. If the option T=R is
specifiea. then a full record of data (or data padded with
blanks) having the length of the buffer s senl. If the recard
is not complete when the computer polis the RS232 port, the
peripheral causes the computer to wait until it |s complete. |*
the options T=C or T=W are chasen, any number of
characters up to the buffer length may be transferred.

Until the SRPAB service flag Is reset to zero by the orogram,
any additiona! service requests are gisregarded, The
peripheral requesting service continues doing so until its
request s acknowledged.

if the compuler transmits an input instruction to a peripheral
issuing a service reguest, the service request s terminated
and the peripheral sends the required data instead. Data can
also be outaut ta devices enabled for servige raquests, Thiese
operations are exaculec as usual,
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APPENDIX C: PARITY OPTIONS

Liste.d and defined below are the parity opticns available to
you in cata transmissions with the RS232 paripheral. This
peripheral checks for even and odd parity.

E Even parity. It a data byte in the transmissian
contalns an odd number of 15, its parity bit
becomes 1. If the data byte has an even number of
18, Its parity bit becomss 0.

Q Odd parity. |t a data byte in the transmission has
an even number of 18, its parity bit is set to 1.
QOtherwise, its parity bit is set to 0.

8 S{oalce parity. If yvou specify space parity, lhe parity
bit is Iaiways 0 regardless of whether the data byte
cantains an gven or odd number of 1s.

M Mark parity. The parity kit 15 always 1.

N Mo parity. The data transmission does not contain
a parity bit.
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APPENDIX D: RS232 CABLING

Cables used to connect other computers, calculators,
modems, or terminals to the RS232 port must have EIA
RS232C 25-pin male connectars. Some electronic devices
built according to the R5232C standard use nearly all the
available lines, while other devices require fewer
connections. This peripheral utilizes the nine pins listed

bhelow.

PIN SIGNAL DIRECTION
1 Frameg ground 0 —————
2 Serial data in To HX-3000 RS232 port
3  Serizl data out Fram HX-3000 RS232 port
4 Regquest to send To HX-3000 RS232 port
5 Ciear to send From HX-3000 R5232 port
6 Data set ready From HX-3000 RS232 pert
7 Signal ground From HX-3000 RS232 port
8 Data carrier detect From HX-3000 RS232 poart

20 Data terminal ready To HX-3000 RS232 port

The RS232C peripheral connects directly to most video
cisplay terminals and serial printers such as the Texas
Irstruments 994 |mpact Printer without modificatian. In
these applications the ‘ollowing lines are used.

HX-3000 DATA

R5232 TERMINAL
_PORT. EQUIPMENT

1 1

2 2

3 3

4 4

5 5

6 B

7 7

8 8

20 20
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The Texas Instruments Telephone Coupler (modem) is
compatible with this peripheral in all respects. Other modems
may_require cabling that differs slightly from the
configuration shown. if you use a modem other than TI's,
check its manual to determine whether any wiring changes
are necessary for compatibility. In general, other devices
spch as _modems require the pin connections fisted below.
Pin 4 is jumpered to pin 20 inside the AS232 peripheral.
HX-3000 DATA

R5232 COMMUNICATIONS
PORT EQUIPMENT

e R B 38 A B 6 TN
i
DN W=
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APPENDIX E: PARALLEL PORT CABLING

Peripherals equipped with the paraliel port option have a
permanently-attached flal cable which Is “itted with the
Ampheno! 36-pin mate type of connector or its equivalent,
These are standard parallel connectors, Twenty of the
available pins are used. Eight lings transfer data, while two
others carry control signals. The remalning 10 lines serve as
signal grounds, The pins are connected as listed below,

PIN  FUNCTION

Strobe .
DO (least significant data bit)

(ol e BN W &L JE RSV I D I
=
wa

D7 {most significant data bit)
10 Acknowledas
13-28 Ground

The signals on pins 1 through 9 are outputs “rom the paraliel
port to the printer. Acknowledge is an input to the paral el
port from the printer,

The following ciagram illustrates the sequence of events that
oceur during transmission ¢ data from the parallel pori.
When a data byte appears at the port, the strobe (either
positive or negative, as seiected by the user) signals the
attached printer that data is available. If the printer is ready
to recelve it, the data is transferred and processed. When the
printer is ready to accept another byte, the acknowiedge
signal is sent back to the parallel po-t.

DAaTA PU™
aN BUS

DATS FLT
ON BUS

DATA

v
; B
STROBE (5=N) —%— \\’ [
Al il

STROBE & =F} !

ACKNOWLEDGE I j’ | 1
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In Case of Difficully

It this peripheral or attached devices do not appear to be
working properly. check the follawing.

1. Power—Be sure that the power source is in order, the
perigheral is plugged in, and the pawer switch is on. All
peripherals must He turned on for proper operation.

2. When connecting devices to the HX-3000 RS232 pert, he
sure the correct cable is being used. Check for loose or
broken leads and connectors. Be sure that cables are
plugged in securely. Some devices may require special
cable connections (see appendix D).

3. Software Options—Even whean all devices are operating
corractly, this peripheral can appear to malfunction if
software options are improperly set. Check the user's
manual of the device attached to the peripheral and verify
that the device characteristics correspond to the options
seiected in the OPEN statement or LIST command. A
printer built to operate at 300 baud, for instance, will not
function if a baud rate of 120C is chosen. In
communlcations with other computers or with terminals.
unsuitable baud rate, data bits. parity, echo. or carrfage
return settings may preduce undesirable results,

4. Aftached Devices—If a devige has a test or loczl modes,
use il 10 be sure that the device is working praperly wher
disconnected from the HX-3000 RS232 peripheral.

It the RS232 peripheral or attacred devices still do not
appear to ke working prope-ly. first turn all power off. Next,
disconnec! this peripheral from the HEX-BUS™ interface and
attached devices. Then follow the steps below.

1. See if the computer itself is working praperty, Turn on the
computer. Enter the statemant OPEN #1, 20" (or OPEN #1,
“50™ if the malfunction is asscciated with the parallgl port).
The zrror message [/2 syror 25% #1 should appear in the
computer display, indicating that the port named cannct be
opened. This result is expecied when the R5232 peripheral
is not connected to the HEX-BUS interface.
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2 Check that the RS232 peripheral is working properly. Refer
to the set-up instruclions and reconnect only the HX-3000
RS232 peripheral to the HEX-BUS interface. Type the
statement OPEN #1, 20" or OPEN #1, “50" and press [ENTER]
The OPEN statement should disappear from the cemputer
display and be replaced by a flashing cursor on the left
side, indicating that the port named has been opened.

3. 1f a device still does not work when reattached to this
peripheral, then that unit or ils cable may be faulty, Check
the user's manual of the device for additional
troubleshooting suggestions.

4. 1f none of the above procedures correct the difficulty,
eorsult the section entitled if You Have Questions or Need
Assistance or refer to the Service Information portion of
the User's Reference Guide.

Exchange Centers

i your HX-3000 R$232 peripheral requires service and you do
not wish to return the unit to a service facility for repair or
replacement, you may eleci 0 exchange the unit for a
factory-reconditioned HX-3000 RS232 peripheral of the same
model {or equivalent model specified by T1) by geing in
petsan to one of the exchange cenlers which have been
established across the United States. A handling fee will be
charged by the exchange center for in-warranty exchanges of
the HX-3000 R$232 peripheral. Qut-of-warranty exchanges will
he charged at the rates in effect at the time ol the exchange.
Please refer to the enclosed Exchange Service listing or call
the Consumer Relations Department for exchange fee
information and the location of the nearest exchange center.

If You Have Questions or Need

Assistance

if you have guestions concerning HX-3000 RS8232 peripheral
repair or peripheral, accessory, or software purchase, please
call our Customer Retations Department at (800) 858-4565 (1ol
free within the contiguous United States). The operators at
these numbers cannot provide technical assistance.

For technical questions such as programming. specific
applications, etc., you can call (808) 741.2863. Please note
that this is not a toli-free number and collest calls cannot be
accepted.
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As an alternative you can write to

Consumer Relations Department
Texas Instruments incorporated
P.O. Box 53

Lubbock, Texas 79408

Because of the number of suggestions which come to Texas
Instruments from many sources contalning both new and old
|deas, Texas Instruments will consider such suggestions only
if they are freely given to Texas Instruments. It is the policy
of Texas Instruments to refuse 1o receive any suggestions In
confidence. Therefore, if you wish to share your suggestions
with Texas Instruments or if you wish us to review any
BASIC language program which you have developed, please
include the following statement In your letter.

“All of the Information forwarged herewith is presented
to Texas Instruments on a nonconfidential,
nanobligatory basis; no relationship, confidential or
otherwise, expressed or implied, is established with
Texas Instruments by this presentation. Texas
instruments may use, copyright, distribute, publish,
reproduce, or dispose of the information In any way
without compensation to me.”
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WARRANTY

THREE-MONTH LIMITED WARRANTY

THIS TEXAS INSTRUMENTS HX-3000 RS232 PERIPHERAL
WARRANTY EXTENDS TO THE ORIGINAL CONSUMER PURCHASER
OF THE ACCESSORY,

WARRANTY DURATION

This HX-3000 RS232 peripheral is warranted for a period of
three (3) months from the date of the original purchase by
the consumer.

WARRANTY COVERAGE

This HX-3000 RS232 peripheral is warranted against defective
materials or workmanship. THIS WARRANTY IS VOID (F THE
ACCESSORY HAS BEEN DAMAGED BY ACCIDENT,
UNREASONABLE USE, NEGLECT, INPROPER SERVICE QR OTHER
CAUSES NOT ARISING OUT OF DEFECTS IN MATERIALS OR
WORKMANSHIP.

WARRANTY DISCLAIMERS

ANY IMPLIED WARRANTIES ARISING OUT OF THIS SALE,
INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANT!ES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,
ARE LIMITED IN DURATION TO THE ABOVE THREE-MONTH
PERIOD. TEXAS INSTRUMENTS SHALL NOT BE LIABLE FOR LOSS
OF USE OF THE HX.3000 R$232 PERIPHERAL OR OTHER
INGIDENTAL QR CONSEQUENTIAL COSTS, EXPENSES, OR
DAMAGES INCURRED BY THE CONSUMER OR ANY OTHER USER.

Some states do not allow the exclusion or limitation of
implied warranties or consequential damages, so the above
limitations ar ex¢lusions may not apply to you in thoseg
states.
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LEGAL REMEDIES

This warranty gives vou specific legal rights, and you may
aiso have other rights that vary from state to stats.

WARRANTY PERFORMANCE

During the above three-month warranty period, your HX-3000
RS5232 peripheral will b repaired or reptaced with a new or
reconditioned unit of the same or equivalent model (at TI's
option) when the unit is returned by prepaid shipment to a
Texas Instruments Service Facility listed below. The repaired
or replacement unit will be warranted fer three months from
date of repair or replacement. COther than the postage
requirement. no charge wil be made fer the repair or
replacement of in-warranty units.

Texas Instruments strongly recemmends that you insure the
unit for vatue, prior to shipment

TEXAS INSTRUMENTS CONSUMER SERVICE
FACILITIES

4.5 Besidents Canadian Residents

Texas [Fstruments Service Facillty Geoshysical Services Incarporates

2303 dorth University 4" Sheley Rgad

Lubbock, Texas 79415 Rchmoro Hill, Catario Ganads L4C5G4

Consumers in Callfornia and Oregon may contact the
following Texas Instruments offices for additienal assistance
or information.

Texas Instruments Consumer Service  Bxaz [netrumens Consumer Senlce

£31 Soyth Douglas Sireel 5700 Sauathwest 13a'h Sirset
El Eegundd Califania 90228 Kristin Sguare
{213 972180% Suite 110
Bezverton, Cragon 870C3
513) 6426758
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Federal Communications Commission Requirements
Concerning Radio-Frequency Interference

The Texas Instruments Compact Cemputer 40 and peripharals gene-ate
and use radio-freguency (RF) energy. If not installed and used preperly
{as outlined in the instructions previdee by Texas Instruments), this
equipment may cause interterence tc radio and te evision reception,

This equipment has been type-tested and foung to comply with tha
limits for a Class B computing device in accordance with <he
specifications In Subpart J of Part 15 of FCC Aules, These rules are
designed ta provide reasonable grotection against radic and television
interference in a residential installation. However, there is no guarantee
that interference will not ooeur In a particular irstal:ation.

If this equipment coes cause Interference to radic ar telavision
reception (which you can detsrming by furring the eauipment off and
on), try to correct tne interference by cne or more of the following
measures.

® Reorient the receiving anterna (that is. the anterra for the radio or
television that is "recaiving’ the Inierference),

® Change the position of the computer with respect to the racio or
television equioment that is receiving irterference.

® Move the compuler away fram the aquipment that is recgiving
interference.

® Plug the computer ino a different wall cutlet o that the computer
and the equipment receivirg interférence are on different branch
circuits,

If these measures do not eliminate the interfererce. please consult your
dealer or an experiencec radiofte'evision technician for additional
suggestions. Also, the Federal Communications Cemmission has
prepared a hel!pful booklel, “"How to Identify and Resolve Radic-TV
Interference Problems.” This book is available from

The US Government Printing O%fice
Washingten, D.C. 20402

Please specify S*ock Number 004-000-00345-4 when ordering cogies.

WARNING: This equipment has been certified to comply with the limits
for a Class B compulting device, pursuant ‘o Subpart J of Part 15 of
FCC Rules. Cnly peripherals (computer Input/output devices, terminals.
printers, ate.) certified to comply with the Class B limits may be
gttached 10 the computer. Operation with non-certi‘lad periprerals is
likely to result in interference to radio ard TV receptior.



