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Requires fan-fold paper from 4 to 9% inches in width (sold separately).

Note: This equipment requires the use of the RS232 Interface unit (sold separately).
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INTRODUCTION

Texas Instruments T1-99/4 Printer is a quiet and smooth-running électmnlc pfknting

device. It couples innovative design and precision manufacturing with long life, low
cost, light weight, and superior performance. . | g

!

Note: The T1-99/4 Printer must be attached to the computer via the RS232 Interface :
unit (sold separately). | o

% - -

When it's connected to the Home Computer via the RS232 Interface unit, the TI1-89/4
Printer can provide a printed copy of your program and data to aid you in revising long
programs or maintalning files of programs and results. The TI-99/4 Printer can print .
screens or displays from certain Solid State Software™ Command Modules. In addition,
the printer can be used in either the Text mode or the Graphic Mode, in which hard

copies of illustrations, graphs, charts, and other visuals are produced on the printer
under software control, |

The T1-99/4 Printer features a speed of 80 characters per second and a 9 x 1 dot-matrix
printhead. The printer also offers 40-, 66-, 80-, and 132-column printing widths. -
Characters can be printed in any desired size — normal, enlarged, condensed, etc. A
one-chip microcomputer performs all system control, and the two built-in stepper

motors control the carriage movement and paper-feeding functions. Versatile software
commands enable you to control a variety of features. o |

The T1-99/4 Printer:

W Prints text and, in the Graphic Mode, graphic data. In Graphic printing,
both normal-density (480 dots/line) and dual-density (960 dots/line) .
modes are avallable. |

® Prints 40 enlarged characters per line, 66 mixed character widths per
line, 80 normal characters per line, or 132 condensed characters per line .
with programmable column widths. * | |

B Has a top-of-form function for paper lengths of either 11 or 12 inches.

B Can be set to skip over paper perforations automatically.

® Has programmable line spacing, vertical and horizontal tabulation, and

-+ a programmable buzzer., . | |

B Prints 8O characters per second bidirectionally with logic-seeking

capability.

W Has eight international character sets selectable by software or DIP
switch, | |

.
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OPERATION - - ' S @ )

The TI1-99/4 Printer has three switches and four lighted indicators on its control ianel
and one power switch on the right side of the case. The printer also contains a buzzer
and a paper-end detector. This section discusses these various parts of the printer in
order to help you become familiar with the printer and its operation. ‘

Switches and I_ndica‘tofs

Jower Switch ) ~ h

\

"“his switeh, ﬂn the right side of the case, controls the primary AC power to the printer.
loier Before turning this switch on, check to be sure that the paper is properly set in
o printer. Incorrect paper setting may prevent the printer from operating properly. __

On-Line Switch'

When you turn the power on after loading paper in the printer, the printer :
automatically enters the ON-LINE mode which allows you to print information sent

from the Home Computer. The On-Line indicator light on the right side of the panel
comes on. S - | | |

Pressing down the On-Line switch on the control panel sets the printer in the OFF-LINE
mode and causes the On-Line indicator light to go out. This switch does not function if

the printer is actively engaged in printing. The printer is automatically placed in the
OFF-LINE mode if the paper supply is exhausted or if a mechanical error occurs in the

- printer. The operations of the Line Feed and Form Feed swilches are effective only
while the printer is OFF-LINE. | o - |

Form Feed Swifch

When you press Lhe Form Feed (FF) switch once, the paper advances vertically to the

next top-of-form position. You can only use this switch when the printer is QFF-LINE
because the form-feed function is not operative while the printer is ON-LINE..

z The top-of-form posilion is set when the power is turned on. Therefore, be sure the

- paper is set at the desired top-of-form position before turning the power on to start
Teperating the printer. | ,

- ine Feed Swltch | | | - | 1

“hie Line Feed (LF) switch causes the paper to advance. To advance the péper. hold the

~+iich down; to stop the paper, release the switch, This switch is not operative while
Jrinter is actively engaged in printing. |

‘e gpacing for paper advancement is determined by a software code.(described

- Lge "Software Control Codes’™ section). When you turn the power on, the line
.5 i8 set at 1/6 of an inch,

S

=24 Printer has _four indicators:

POWER Lights while the printer is receiving AC power.
READY" - Lights when the printer is ready to receive data.
PAPERQUT Lights when the paper supply is near its end.
ON-LINE ~ Lights when the printer is in the ON-LINE mode.

r“n“w
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TI-99/4 Printer "

‘Buzzer

The buzzer is located inside the printer case and sounds for about one second é{hen the

printer receives code 7 (see the “Software Control Codes” ‘'section for more info mation
about Cﬂdﬁ 7).

Paper-End Deteetor

\When the paper-end detector (a reed switch located on the paper guide) detects that the
paper supply is nearly exhausted, the printer indicatesto the Home Computer that an
error has occurred and printing stops. To restart the printing, first press the Line Feed
switch to take out the remaining paper. Then load the printer with more paper and set
its position, Finally, press the On-Line switch and the printer is ready to begin printing.
lie careful not to turn the printer off during this procedure; if the printer is turned off,
all previously eslablished data such as TAB, line spacing, and so forth; are lost. If the
paper-end detector senses that the printer is out of paper and yow want to print up to
the last line of the paper, you can enter the control codes 27 and 56. The paper-end

detecting function is disabled via these software control codes. (For more information on
these codes, see “Software Control Codes’’.) |

SET-UP 'INSTRUCTIONS |

To set up the T1-99/4 Printer, firet select a location, and then connect the printer te the

Home Computer via the RS232 Interface unit, insert the cartridge ribbon, and load the

- paper. Then sel Lhe head gap and test the printer. The steps involved in these .
“procedures are included in this section. Please read this ma(eria[ completely befdre

pmeeeding

Unpacking the Printer | .
Before remeving the TI-99/4 Printer from the carton, check the box for evidenee of

shipping damage or mishandling. If you find any evidence of damage, immediately
notify the carrier or Lhe store from which you bought the prlnter

1. Remove the aceesseriea (RS232 connecting cable cartridge ribbon, and wire paper
separatai).

2. Remove the TI-99/4 Printer by holding the bottom of the printer (with the packing
material attached) and lifting straight yp.

3. Place the printer with the packing material on a table or any other convenient {lat
surface, ~

.. Remove the packing material carefully. (Save the packing material for stering or
Lransperting the printer.)

Rermfove the vinyl cover that is fitted over the top of the printer.

. whetk the parts packed with the printer to be sure that they include the
| W wire paper separator
g R5232 connecting cable
B cartridge ribbon

4 uny of these parts are missing or damaged contact the store where you purchased
the TI[-99/4 Printer -

WARNING.

Do net turn the manual paper-feed knob while thd‘ printer is ON Doing so may damage
the paper-feed mechanism. ~

[ kT pepu— T}
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Inetallln’g the Printer

1. Place the printer on a bench, tabletop, or any other convenient flat eurfaceiwlth
enough room for the paper separator in the back of the printer.

Notes: i
' Rubper feet are provided to prevent marring the surface on which you
place the printer. | .

8 Avoid operating the printer in places where it may be exposed to direct
- sunlight or where greasy dust exists in the air. Direct sunlight may
cause it to overheat and malfunction. Greasy dust may cause the
- printhead to malfunction.
® Do not subject the printer to temperatures below 5° Centigrade (40°F) or
above 35° Centigrade (95 °F) during operation, to eu‘dden changes in
temperature, or to extreme shock.

B Avoid use of the printer in humid locations or in the vicinity of heat-
generating sources such as a heater.

2. Attach the RS232 Interface unit to the computer console, fellewlng the lnetruetlene

in the RS232 Interface unit owner's manual.

3. Cennect the printer to the RS232 Interface unit by plugging either end of the

connecting cable into the hack of the printer and the other end lnte lhe serial '
cenneclor on the RS232 Interface unit.

4, Remove the proleetlve paper from the paper-end detector. This paper is lnserled

between the Inner and ouler paper guldes Lo protect the paper-end delector {rom
damage due to shocks and vibrations during transportation. If you reship the
printer, remember to return the protective paper to its original position,

5. Remove the shipping screws from the bottom of the case. The purpose of the screws '

is to protect the printer from damage that may be caused by shacks or vibration-
during transportation. To remove these screws, stand the printer on its left side.

~*Then, uding a regular screwdriver, remove the two shipping screws visible on the
underside of the lower case. | | | A

Note: Save the two shipping screws flor possible future use.

Manual Paper-Feed Knob
/ |
Right Side of the Printer - o

= . i Pﬂ'ﬁq
- o il :H T \
| Lower Case —— S |

——Back of Printer

Shipping Screws <~

. Y
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If the printer lid is in your way when you are removing the shipping SCrews, be sure
to remove it since rough or even careless handling may damage or possibly bregk

the hinges. To remove the lid, place the printer on a flat surface, raise the lid to}
upright position, and push the lid slightly to the right while pulling up on the left
side. When the lid comes off the hinge pin on the left, gently pull the lid up and to
the left untll it comes off the hinge pin on the right side. Avoid rotating the lid too:
far to the right or left since this may cause the hinges to break.

s
y

[" St Printer Lid >

e

Removing Printer Lid

To replace the printer lid, fit the right side onto the projection located on the right

~corner of the printer’'s upper case. Then fit the left side of the lld onto the left
7~ projection-and push the prlnter lid down. | ]

i
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Remounting Printer Lid

- . Plug the printer into a 115-volt outlet.

TI-99/4 Printer
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Inserti-ng the Cartridge Ribboli

The cartridge ribbon is compact long-lasting, and very easy to insert and remove; Since

you can install the cartridge without touching the ribbon, you can easily avoid getting
ink on your ﬂngers

1. Open the printer lid [er remaove it). ,'
2. Make sure that the scale (paper retainer) is turned toward the back of the prtnter 80
that it does not interfere with the ribbon.

3. Push the eartrldge ribbon down and set it on the printer mechanism. Te facilitate

the cartridge setting, be sure to hold the projection at the center of the cartridge case
when pushing the cartridge ribbon down.

Cartridge Ribbon Setting

4. !’ul (he ribbon between the head nose and the ribbon mask. In Lthis case, the rlbbun
can be set easily by hooking it to the edge of the head nose and turning the ribbon-

feeding knob on the left end of the cartridge case in the direction of the arrow on the - :

case (i.e., counterclockwise) while pressing down the ribbon with a ball-point pen.

Then, take up any slack in the ribbon by again turning the ribbon- feeding kneb in
the counterclockwise direction,

Ribbon Mask

\ |

Ribbon

,~= i
3
s Hegd Nose

Cartridge Ribbon Setting

-— y
L B
.
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TI.99/4 Printer

Notes:

' Incorrect setting of the ribbon may cause it to come off the ribbon@ﬂ ask.
B Be sure that the ribbon is neither twisted nor creased and that the . "
~cartridge is set properly. | | | o S

!
|

- Ribbon

incorrect o Incorrect Correct

| Examples of Correct and Incorrect Ribbon Séttlng
Installing the Paper Separator | | .
The paper separator helps ensure smooth paper feeding. To install the paper separator,

insert the mounting wires at each edge of the separator into the two holes located at the
7~ rear part of the frame of the printer mechanism. . SR - |




Loading the Paper . - L s
The T1-99/4 Printer accommodates fanfold paper from 4 Inches to 9% inches In\wldth.
1. Ma_ke sure the printer is turﬁed OFF, '

2. Raise the printer lid.

o F

3. Move the scale that indicates column positions, so that it does not interfere with the
feeding of the paper, by turning the scale toward the front of the printer.

4. Check to see if the paper-guide roller is at the center of the sprocket shaft. If it is

not, set-it at the center of the shaft so that it can facilitate smooth feeding of the N
paper. ., | B - | | . -

5. Raise the two paper-holding covers, and be sure to lns_ért the fanfold papér between
~ the frame and plastic roller of the paper separator. | |

' Frame | H o

=5

Paper-Guide FI

Paper-Holding Cover .

' \

--------

(Blde View) " - Frame

Paper

IN OUT .
Insertion of Fanfold Paper 5 |

i

e

i-uch the paper into the insertion slot between the paper guides at the rear part of

¢ printer mechanism. Note: Be sure to pass the paper beneath the upper paper
-ade, o

- &dier the leading edge of the paper-has-emerged from the printer, pull t out gently o
approximately eight inches. |

12




TI-99/4 Prinfer

8. Raise the two sprocket-lock levers to loosen the sprockets. Then adjust the position
of the sprockets so that the sprocket pins fit the holes at the edges of the prer.

Sprocket-Lock Lever y 2

Paper-Holding cover . . ' ' S

| Hﬁislng Sprocket-Lock Levers
8. Place the paper-feed holes of the paper on the feeding pins, push the scale back into
| position against the paper, and adjust the paper tension. Then push the paper- =
holding covers and the two sprocket-lock levers down. Note: Be sure that the feeding
- pins are centered in their respective .ft:ed holes in the paper. R
3L

Engagement of Paper Fead-l-lples on Feeding Pins

). Push the paper scale back agalrist the paper. . | |

.

g
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| Printer ﬁlth Fanfold Paper Completely Set |
When the TI-99/4 Printer is to be used on a desk or table, you can arrange the paper
in line with the printer so that it can be unfolded and folded in an accordion style.
A

Exarﬁple of Paper Arrangement N
" uemoving Paper from the Printer =~ B ' o

‘V'o remave the fanfold paper, turn the power off and pull the paper forward oul of Lthe
winter, or feed the paper out of the printer by turning the power on and pressing the
1 Feed (LF) or Form Feed (FF) button. CAUTION: Do not turn the manual paper-feed
~ov while the power is on.as this may cause damage to the printer,

b}
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‘Setting the TOp-o{-Eorm Position

~ TI-99/4 Printer

Setting Column Layout on Fanfold Paper

“When you use fanfold paper from 4 to 9% inches wide with the T1-99/4 Printdr, you can

use the graduation of the scale as the indices of print column positions. To align-the
paper with these graduations, raise the sprocket-lock levers and adjust the position of
the paper so that the left edge of the paper matches the first column position at the
extreme left of the scale. | o

. B
The position on the paper where the first line is printed is called the ‘‘top-of-form"
position; this position is determined when the power is turned on. To set the paper to
the desired top-of-form position, turn the power off, and turn the manual paper-feed
knob so that the required line position is at the printhead level (i.e., the point on the
paper where you want Lo prinl the first line). When you turn the power on, this line
position automatically becomes the top-of-form position. . B

L
M,

‘When using preprinted forms, you can set the top-of-form position on the fanfBHwJer o

according to the matchmarks located on both the sprackets. To set the top-of-form
position, first make (or preprint) a mark on the edge of the paper at a position that is"

~ three inches (77 mm) above the line position where you want the first line to be printed.
~ Then align this mark with the match marks on the sprockets by turning the manual .

paper-feed knob. Finally, turn the power on, and the printer.automatically recognizes
this as the top-of-form position. o Co

Testln'g the Printer

~The -TI?9_9)4 'Prir'ltEr has a self-test (self-diagnostic) function to check the prl,n'théadﬁ L
- operation and printing quality and to check the operation of the printer mechanisms,

including the motor, cartridge ribbon mechanism, drive belt, etc. The seli-test function
{s pre-programmed in the printer’s circuitry. To test the printer, turn the power an "
while pressing the Line Feed (LF) button. When you perform this test, all characters . .
provided by the internal software are printed on the paper in a “‘barber-pole fashion’ as

shown here.

© %L’ () ¥+, ~, /01234567891 § <=>79ABCDEFGHIJKLMNOPQRETUVWXYZE\1~_*abcdefghi jkimno
T ek 4 -, /01234867893 § <=>?79ABCDEFGH I JKLMNOPARSTUVWXYZI\1~_*abcdefghi jkl mnop

“#iz&'{J¥+,—./012345b789:;<->?3ﬂBCDEFGHlJHLHNDPERBTUUNXYZt\]“_‘ab;difqhijklmnnpd
H$78° () ¥+, -, /01234547891 ; <=>?PABCDEFGHI JKLMNOPRRSTUVWXYZIL\ )" _‘abcdef ghi jklmnopqr
AL () X+, -, /0123406789 ; <=2?3ABCDEFGHIJKLMNOPGRSTUVWXYZL\]"_‘abcdefghi jklmnopgrs

$+,~. /01234567891 j <= >?IABCDEFGHIJKLMNOPORSTUVWXYZ I\ 1~_ “abcdef ghi jkimnopgrst

' l
~heek each character to make sure the dots are printed properly. If not, turn the printer

1T and repeat the test. If you still have difficulty, see the “'In Case of Difficulty" section.
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GETTING STARTED |
A common applicatlun of your TI-99/4 Printer lnvnlvcs printing a listing of a Tl B&\SIC

pmgram For example enter this prugram

10 OPEN #1:"RS232" | S o
'20FORK = 1 TO 10 . , s
30 PAINT #1:"THIS IS A TEST" . | _
40 NEXT K\ .
50 CLOSE#1 =
BOEND

l.ine 10 opens. the output to the printer. In lines 20 through 40, the computcr is
instructed to print "“THIS IS A TEST" ten times. Line 50 closes the oulpul to l_he
printer, and line 60 indicates the end of the program. -
Now enter this command:

LIST “'R8232"

The program in the computer's memory is listedk by the printer. To print “THIS IS A

: TEST,” type RUN and press ENTER, and the printer prints THIS IS A TEST ten times. N

Text Examples

Shown bclow is a simple program which you can use to print lnformatlan that you have |
entered on your Home Computer console and displayed on the video screen. This |

program enables you to use your printer much like a typewriter. To see how {l works,
[irst enler the program. - |

100 OPEN #1: "Hsaae"
120 PRINT
140 PRINT “PRESS *9999' TO STOP."
160 PRINT “INPUT LINE"";
- :_;g-_ao__tNPUT AS
© -+ 200'IF AG="'9888" THEN 260
220 PRINT #1:A%
240 GO TO 160
260 CLOSE #1
‘280 END

. type RUN and press ENTER. The message 'PRESS '9999' TO STOP." appears -
- wad by the prompt "“INPUT LINE.” Now you can type any information you want to
. an your printer. When you press ENTER, the printer prints whatever you have
~d, and the prompt "INPUT LINE" again appears on the video screen. When you
iaished, type 9999 and press ENTER; the program stops.

L
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TI-99/4‘Prln1ter '

Your TI-9914 Printer has dlffercnt type faces which you can select by spccifying

different character designations, The printer can print condensed, enlarged, 11\ |
- emphasized, condensed-enlarged, and double-printed characters. Toseea |
demonstratlnn of some of theae types of printing, enter the followlng program

1OUDPEN#1 "HSESELF" | S I
110 PRINT #1:CHR$([10) | o
120 PRINT #1:CHR$(15); TAB[10].""With CONDENSED PFIINTING
130PFIINT#‘I :*' you can-have up to 132 characters per ine."”
140 PRINT #1:CHRAS(10};CHRS([10) |
- 180 PRINT #1:CHR$[14)."'With CONDENSED-ENLARGED prnt.ng.". |
160 PRINT #1:CHR${20);" you can have up to 66 characters per ne."
-+ 170 PRINT #1:CHR$(10).CHRS({10),CHR$(18); CH%[E?] “E"
»-180 PRINT #1:CHR${14};"'With ENLARGED PRINTING,"';CHR${10) -
180 PRINT #1:CHR$[20); TAB[25};"' you can have up to 40 char'actar-s par' ﬁne !
200 PRINT #1:CHRS(1 O}; CHR®{10);CHRS[27)."'F"
210 PRINT #1:"The previous line was'';,CHRS(13);
220 PRINT #1:CHRS®{27],"'E"; TAB[24);" EMPHASIZED."
230 PRINT #1:CHR&{27);"'F" o
240 CLOSE #1
250 END

Line 100 opens a file for the printer. Lines 110 through 130 tell the printer to print.
“With CONDENSED PRINTING, you can have up to 132 characters per line.” in -
condensed characters. Line 140 provides line spacing. Lines 150 and 160 printa
sample of condensed-enlarged printing. Line 170 provides line spacing and designates
- .emphasized printing. Lines 180 and 190 print a sample of enlarged printing with

- emphasized characters. Line 200 provides line spacing and (urns off emphasized
printing. Line 210 prints a sample of normal priating, while line 220 demonstrates how
emphasized printing can be done on the sarne line with normal printing. Line 230 turns
off emphasized printing. Line 240 closes the file that was opened for the printer, and -
line 250 indicates the end of the program. For a complete discussion of the codes used
“in this program to designate differcnt types of characters, see the “Sol‘tware Control
Codes' section. .

'When 'y'n'u type RUN and press EINTER. thé-printer prints the follawing samples.

ith CONDENSED PRINTING,you can have up ta 132 characters per line.

1

With CONDENBED-ENLRREED printing, you can have up to &b characters per line.

REES 1o ENLARGED PRINTING, o

¥,

you can have up to 40 characters per line.

ihae previous line was EMPHASIZED.




Mixing Text and Graphics

| The printer can combine text and graphics on one line. To see a demonstratlon ol)\ :
mlxed text and graphics. enter the following program.. |

400 OPEN #1:"RS232.CR" — OR—"PI10"" oPEfV FI/L- Ta waz‘br"

| 110' PRINT. #1:CHRS$[27);"E" o | (O
120 PRINT #1:CHR$[14);"'GRAPHICS""; GHFIS[ED] | o
130 PRINT #1:" MAY. BE EMBEDDED *';
140 PRINT #1 CHFI$[27] L CHH$[42] CHFI$[0]
~ 180FORJ=1TODG .~
180 PRINT #1 CHH$[P.55}
120NEXTJ
. 1BOFORK=1TO 3
~ "180FORJ=1T708
- 200 PRINT #1:CHR$({195); |
210 NEXT J
- 220 PRINT #1:CHR$[219);CHR$(218);
230 NEXT K
240 FORJ=1TOD B
250 PRINT #1:CHRS(185);
260 NEXT J |
2970 FORJ=1TO8
- 280 PRINT #1 CHFI$[255]
NEXTJ
o PRINT #1:" WITHIN A STRING OF TEXT" -
- 310 PRINT #1: CHRip 3); CHH$[1U] CHR$(27);"'F"
320 CLOSE #1
‘330 END

Line 100 opens a file for the printer. Lines 110 through 130 tell the printer to print
“"GRAPHICS MAY BE EMBEDDED" with emphasized characters. Lines 140 through
. 290 print a sample of a graphic pattern on the same line. Line 300 prints ** WITHIN A
| { - 3TRING OF TEXT."” Line 310 provides a carriage return and line feed and turns off
. :mphasized printing. Line 320 closes the file for the printer, and line 330 indicates the
il of the profram. For a complete discussion of the printing codes used in this
program, see the “‘Software Control Codes' and '‘Graphic Mode'™ sections.

Jhen you typé RUN and press ENTER, the printer prints the following line.

SAFH IS MAY BE EMBEDDED Iy WITHIN A STRING.OF TEXT

b
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Another program which combines text and graphics on the same line is shown below
To see a demonstration first enter the program.

100 OPEN #1:"RS232.CR" B l\
____110FORL=1TO3 -- '
=120 FOR J=1 TQ 3 - .
130 PRINT #1:CHAS{15),CHR$(14); "HELLD" . o
“140 PAINT #1:CHRS(27);"K":CHRS(B0):.CHRS(0)]  o-v3brics Mude 4
seh 3\ f150 FORK=1T0 79 ) ' | '
3sv ~ |160 PRINT #1:CHR$[255);
- §170 NEXT K
S P3¢ +180 PRINT #1:CHRS[0);
180 NEXT J | '
7200 PRINT #1:CHR${13);,CHRS(10) Carrage ReTvrn hime feed
‘210 NEXT L

220 PRINT #1:CHRS{1 B].CHRS(20) ~ 75> s gy okt Conduiut ¢ ombasyye s . ¢

230 PRINT #1:“DONE";CHRS(13);CHRS{10] C3yv 3¢ Rw—*v*w t Rime Fod
240 CLOSE #1 .

250 END

~ Line 100 apens a file for the printer. Lines 110 through 210 cnmpose a FOR-NEXT loop
‘which tells the printer to prlnt the combined text and graphics on three lines. Another
FOR-NEXT loop in lines 120 through 190 tell the printer to print the same information .

three times on each line. Line 130 prints “HELLO" in condensed-enlarged characters.
Line 140 puts the printer in the graphics mode. Lines 150 through 170 print a solid

~ bar. Line 180.provides space between the bar and the next “HELLO". Liné turns

~ off condensed-enlarged printing. Line 230 prints "DONE" and provides a carriage -

veturn and line feed. Line 240 closes the file for the printer, and line 250 lndtcales tho
cnd of the program. For a complete discussion of Lhe printing codes used in this - |

program, see the 'Software Contml Codes’ and “Graphic Mode" sections. -~ - '

When you type RUN and press EN’I‘ER the printer prints the following llncs N

| HELLUmHELLD—HELLﬂm
L HE L L ORIy H E L L. O maesasn H E L. | O massosnmssnesm
HELLUMHELLO“HELLD“ f

DONE tENLaRG—LJ_ "
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Graphics

“Your TI1-89/4 pﬂnter can also be used strictly in the graphics mode. To seea k
clemonstration 01' some slmple graphics printing, enter the followlng program -

__100 OPEN #1:"RS232.CR" o ot
110 FORL=1TO4 | _ - oy
120 FORM=1TO 2 ' R
130 PRINT #1 CHR&([27);"K"";CHR${1 20}.CHR${0) BoimTer io 75 G'fo”' ’_’"_ gl
140 FOR J=1 TO 10

™50 FORK=1 TO 12
160 READ A
170 PRINT #1:CHRS{A);
BB NEXTK
180 RESTORE
~ 200NEXTJ
210 NEXT M
220 PRINT #1:CHRS{13),CHRE(10) TR = - I
e 230 NEXT L
T 240 CLOSE #1
250 END

1260 DATA 1 2,4,8,16,32,84,32,16,8,4,2

Line 100 Opens a lile for the prlnter Lines 110 through 230 form a FOR-N EXT laop .
" which tells the printer to print the graphic pattern on four lines. Another FOR-NEXT -
loop in lines 120 through 210 tell the printer to repeat the graphic pattern so that it ls
printed twice on the same IIne. Line 130 130 puts the printer in the graphics mode. Lines
140 through 200 form a FOR-NEXT loop which prints ten of the characlers [,cncmlutl
by the data in line 260. The FOR-NEXT loop in lines 150 through 180 design a

character consisting of 12 dots, one for each piece of data in line 260. Line 180 enables

the computer to read the data in line 260 more than once. Line 220 provides a carriage
return and line feed at the end of the line. Line 240 closes the file for the printer, line
350 indicates the end of the program, and line 260 contains the graphic data. For a
. complete discussion of the printing codes used in this program, see the ”Software

-4 ontrot Codes': and “Graphic Mode'' sections. |

when you type.RUN and pres_s ENTER, the printer ﬁrlnts the following grap_hic pattern,

..".. ""-.‘ i v 'n_.f"*"'w.,,-"ﬁ"-._.-"'"\..-‘""""-# ", S S xﬂf\_ﬁ...ﬂW\f# F
A o ot P o, ﬂ"h,-"ﬁ"*-.-"ﬂw\f""h oy
” r o e T 0 N A N T A
i
- R e e e .,-"""' v 0t
b

N ' »

20




'TI-99/4 Printer

THE T1-99/4 PRINTER AND COMMAND MODULES

T he 'I‘l-99/4 Printer can be controlled from some Command Modules. Activatlr% the
printer when you are using these modules usually requires a single keystmke ollow
the 1nstruetlons shown on the display or printed in the medule ewner S manual -

Vo
THE TI-99/4 PRIN'{‘ER AND TI BABIC

The OPEN, PRINT, CLOSE, and LIST statements and cummande are used in TI BASIC
to control and output data to the printer. The OPEN, PRINT, and CLOSE statements in
your program produce printed copy when the program is run. The LIST command
mstructs the computer to print a copy of the program currently in memory.

To activate the printer, you must include a file name for it in the OPEN statement or
- LIST command. You can alsao specify certain software switch options and software
control codes to control print-action codes such as carriage return (CR) and line feed

(LF), paper formatting codes such as horizontal and vertical tabulation. the type of
characters printed and graphic codes.

‘File Names

TI BASIC and certain Command Modules recognize the string expression ”RS232“ as
the file name for the printer. Whenever an OPEN statement or a LIST command is

. performed with the file name “RS232", all output goes to the T1-89/4 Printer via the |
- RS232 Interface unit. Note: If the printer is connected to serial I/O port 1 on the RS232

[Interface unit, use the file name “R8232” or “RS232/1"; if the printer is connected to
serial YO port 2, use “RS232/2",

Examples: LST“Rezgzja” - R A
. 100 OPEN #1:"RS232" . .

If you reference the printer when it is not altached to the Home Computer the program |
steps. ancl the dieplay shows an error message. |

LI
yom aek
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Software Switch Options . |

Computer accessoriea often require switches to give instructions to the computer hese
switches are sometimes a physical part of the product and are set by hand. However, in
the T1-99/4 Prinler, some of these switches can be programmed into an lntegratecl .
circuit contained in Lhe unit. Since these switches are part of the printer's “software,”

they are referred to as software switch options. There are also other swiiches whlch can, .

only be set rnanually 1
)

1*~ OPEN statement and LIST command control the software switch optiona that affect
1 operation of the printer. When they are used in TI BASIC, these switch options turn

- printer fealures on or off, To use the software switch options, you muat observe
11 ain procedures

- Software switch options must rcltomthe_ﬂle.nam_e_._&s_i_lgl in the TI
IC OPEN statement or LIST command. |
@ Each software switch oE‘tion must be preceded by a Eeriod (with no
space between the period an e switch option). |
B Software switch options can he listed in any order. -
Examples: OPEN #1."R8232.BA=1200"
- OF?EN #ae. 'FISESQIE TW.BA= 4800"

In the flrst example the printer is connected to serial IIO port 1 of the R8232 lnterface

“unit and the baud rate is set at 1200 bits per second. In the second example, the prinler

is connected to serial 1/0 port 2 two stop bits are transmitted,land the baud rate is set:
to 4800 bits per second. - S

Note: Mapny ol the soflware swilch oplions have a corrcagondlng hardware swilch on a
circuit board inside the printer. These switches are set at the factory to the dejault value .

for the RS232 Interface unit so that you do not need to change any of the switch
settings in order to operate your printer. If you change the software switch option in
Lhe OPEN statement, you must also make sure that the corresponding hardware BWllCh

- is set properly, For more information on software switch options and their default -

| -,,‘;x. slaes, refer to the RS232 Interface owner's manual For a description of how to change
e hardware switch settings, see Appendix D. " | |
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- . ) . . - ' III — ---Im. _ .

T1 BASIC Statements and Commands

T his seclion dlseusses the Tl BASIC statements and commands, OPEN, CLbSE PRINT

and LIST, which are used with the printer. For a more detailed explanation, see the
"BASIC Reference Section" of the User's Reference Guide. | :

OPEN #ﬁIe-number “file-name|.software switch eptlans}"{ﬂle—attributes] | I
The OPEN statement links the printer to a ﬂIe-number and sets the software awltch

options that control its function. Any combination of the software switch 0pt10ns can bhe
listed in the OPEN statement

- File-number is a numeric expression that evaluates to an Integer
between 1 and 255, inclusive.,

W File-name is a string expression containing the device name, RS232
and any combination of the software switch options.

® File-aitributes are strin% expressions, separated by commas, which -
specily file structure, data format, %ﬁwﬂg' and record length. The
T1-99/4 Printer assumes certain filé-attributes

'I‘_l_}f_sm@m__
specifications are called default values. You only have to specify those
attributes you need to change from the default values. The four file-

- attribute categorles, their valid specifications, and the default values for
'_ _the printer are:

_-Entry e | . ] Defauit' |

| fIIe-orgartIzatIon SEQUENTIAL only (RELATIVE | SEQUENTIAL
- files cannot be used) |

~ file-type: DISPLAY or INTERNAL | . DISPLAY
oper-imode: INPUT, OUTPUT, UPDATE, or APPEND UPDATE *
record-type: FIXED or VARIABLE [record lengih] : '-“VARIABLE 80

Examples: 100 OFEN #1:"RS232"
- 100 OPEN #2:""RS232/1 .BA = 8600.EC. CH"

100 OPEN #3: “FISQSEIEL-TWJ BA=110" FIXED 32
a2 Stot M

‘In the first example all default values are assumed on port 1 of the RS232 Interface H

unit. In the second example, file #2 on port 1 has a baud rate of 9600 bits per second,
the echo feature is turned off, and p. parity checking does occur, In the last example, the
printer is connected to port 2 of the RS232 Interface unit, two stops bits are |

transmitted, the baud rate is 110, and the record type is sét {o FIXED 32 characters in

length. | | |

W hen you list a record-type, specify a length not exceedlng 132 the maximum length

—_——

1sed by the printer, if you want the output printed in columns. INTERNAL file-type
vints the'O-hyte internal representation of each character, and DISPLAY prints the

.5CIL character set. File-attributes and file processing are explainecl further in the
HABIC Reference Section” of the User's Reference Guide.

CLOSE #ile- number ST

The CLOSE statement ‘‘closes’’ or discentinues the aaseclatien between the file

_ specified by the file-number and a program. A'file must be eleaed hefore any pending
eu“t;futs are printed.

23




Example: 130 CLOSE #1 - I T o €

PRINT #ﬁle_'é'nu’ﬁiberll:p.r(n‘t-ltst] ' | o . | \

This form of the PRINT statement outputs data to the TI-99/4 Printer. If a file has S
previously been opened for the printer, you must use the same file-number in the ' |
PRINT statement, If a file has not been opened, one must be opened and assigned to the
printer before the PR{NT statement can be used to output to the printer, . -~ - - . |

' ln general, the computer performs and sends a PRINT statement to the printer the same
way it does to the display screen, However, data are not printed until the computer
cncounters 8 PRINT statement with an ending comma or semicolon, until the file is o
closed, or until the record exceeds the length specified in the OPEN statement. = TN

For moré iﬁfbrxm'ﬁtidh'on thé prlnt-lis_t clause, see the "BASIC Rcf'c;:r'ence Section” of the |
User's Reference Guide. ] ] i

- Example: = 100 OPEN #1:""AS232" -
] - - 200 PRINT #1:"THIS IS A PRINT STATEMENT"
- 300CLOSE#1 o .
400 END

'LIST fle-name:line-list]

" When the LIST command is entered, the computer prints the entire program or the.
lines specified in the line-list. | - R

Ekﬂntples: 1_4;1':1:. the f.-fnuré program: | | _‘ - S -
- UST "RS232" .

Print pfogram lines 100-300:
LIST "RS232":100-300 -

f 8 _uftwaré Control Codes — Text Mode

The TI-99/4 Printer has two standard operation modes. One is the Text Mode, which - N
prints correspaonding characters on normal ASCII (American Standard Code for o
‘information Interchange) coded inputs. The other is the Graphic Mode which permits

srinting of pictures and images in dot configurations. The Text Mode is described in

''«Is section, while the Graphic Mode is presented in a following section. -

' T1-99/4 Printer has been designed as a terminal unit capable of various software
- irols, When software control codes are transferred to the printer, respective
- yuions governed by these codes, such as form feed, line feed, etc., are executed
o udiately. In order to obtain the maximum benefit from the use of these functions,
- tally read the following information on software control codes. In this section, the
~oieodes are presented in four groups: print action codes, paper formatting codes,
- -iwier designation codes, and other_codes. S - ™

b
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' TI-99/4 Printer

Each of the folluwing software control codes is sent to the printer as the binary -
equivalent of an ASCII code. In your program, you use the character string fu cuon
CHRS(n), where “n"’ is the ASCII software control code. For example, to sounc the
buzzcr you send ASCII code 7 to the printer in the form shown below

100 OPEN #1:“RS232" . - e
200 PRINT #1: CHFlS[?] - A
300CLOSE#1. . o - R

40END - .

"

_ Software Control Codes

Print Actlcm, Codes . | Page Reference
Carriage Return (CR) | | | 26 :
Line Feed (LF) @ . - : 26
Vertical Tabulation [VT] | - 26
Form Feed (FF) '. - : - 26
Paper Formatting Codes |
Horizontal: | | o
Tabulation | | - 26
Column Width L - | 27
Vertlcal - A A .
Line Spacing L o . 27
Tabulation | C | | 28
Form Feed L 28
- FormLength | - 29
Skip-over Perforation | 29
Character Designation Codes - -
Enlarged Printing . | | - 30
Condensed Printing B | ' 30
Emphasized Printing - 31
‘Double Printing - 31
Intematmnal Character Set | 32 f
Other Codes | |
Selection or Disabllng ol' the Printer 32
Selection or Disabling of the Paper-End Detector 32
Bell (Sound the Buzzer) 32
Back Space | | 32 | |
Termination of Tabulation | | | 32 - |
Aecess to Graphic Mode | T 32

sier Appendix C is a complete listing of software control codes and their functions.

25
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Print Action Codes

CHRS(13) — ASC” code 13 is the carriage return code. When code 13 is transmit*pd to
‘the print buffer, all data stored in the print buffer is printed and the paper {s advanced

one line. =~ |

CHR$(10] - ASCII code 10 is the line feed code. When code 10 is recelﬁed by the

irinter, all data in the print buﬁ’cr is printed and the paper is advanced one line. o "

i228(11) — ASCII code 11 is the vertical tabulation code. When code 11 is sent to the |
~ter,all data preceding this code are orinted and the vertical tabulation is made tog

aﬂ_f_.:};r_n I0€ position)Ywhich'is sel by codes and ‘?:zmﬁﬁﬂffiﬂm:du;
0 vertical tab position 18 set by codes 27 an code 11 performs the same function

13 the line feed code, code 10, and the paper i8°advanced one line after printin stops./
e line feed code, code 1 paper i 8dvanced one line after printing stops./

CHR$(12) — ASCII code 12 is the form feed code. Code 12 causes the printer to print
all data stored in the print buffer and advances the paper to the next predetermined top-

-+ of-form position.

Paper Formatting Codes

Some of the previous codes, such as ASCII code 13 far carriage return, are cancelled at - | _
-the_end of each line and must be set for each new line. Other codes. such as those for =
horjzontal or vertical tabulation, are held in ' ry and need only be =~

~_¢nlered once. These.codes can be_cancelled by using other snﬂmanuamml_mdcu)r by

turning the printer off,

CHRS(9) — ASCH code 9 is the hﬂrizdntal tabulation code. Code 9 causes the prlﬁtcrllto_-

perform horizontal tabulation Lo a predetermined position, which is set by codes 27 and -
G8 (up to 12 positions). Any tab settings exceeding the predetermined column width are
ignored. In the enlarged character mode, the tab setting is not effe s.and is ignored,

CHRS(2T73CHRS(68) — When used in conjunction with the horizontal tabulation code

wude 9), ASCII codes 27 and 68 specily the horizontal tab stop positions. The format for
. wsing this code is: |

‘CHRS(27):CHRB(88):CHRS{n, . CHRB("; . CHR${n,;CHRS(O)

recodes 27 and 68 are the horizontal tab codes, —n_denotles the column position

= the printhead stops, and code O indicates the ending of the tab sequence. The
-4 tab stops per line are recognized by the printer, and subsequent tab stops are
~. The tab stop positions can be specified up t iumns in the normal .

v mode and 132 columns in the condensed character mode. In the enlarged
-7 waode, tabulation is not effective. * -

 Print the first nine letters of the alphabet in three columns with the first

weginning in column position 1, the second in position 10, and the third in
. The format is; | |

-

'
e .
L ]

OPEN #1:"RS232"

PRINT #1:CHRS(27);CHAS(68);CHRS(10);CHRS(15);CHRS(0); “ABC"";
CHRS$(8);"'DEF"';CHRS[8);"GHI" o -




TI-99/4 Printer
Code 68 is the ASCII code for the letter **D"’, which can be lneerted dlrectly in the
program. The program in TI BASIC is as follows. . 1\ '-

100 OPEN #1:“RS232" '
200 PRINT #1:CHRS{27);"D"";CHR$(10); CHRS(15):CHRS(0): "ABC",

HRS(8);"'DEF";,CHRS(9);"GH" . e ! \
Todosn —— o el gt
400 END | | .

When Yﬁu' run this program, the printer prints:
 ABC  DEF  GH

CHR$[27);CHR$ 81) - ASCIL eedee 27 and 81 eentml the print column width. The
format for using these codes is: - | — ~

CHRS[27):CHRS(81):CHRS(n) - ok

where eedee 27 and 81 are the column width codes, and ‘‘n" is the print column width
you select. The maximum column width has certain limits depending on the type of
characters you want to print. For normal characters, the maximum value for n is 80;

~ for condensed characters. 132 for enlarged characters, 40 and for condeneed-enlarged

eharaetera. 66.

CHR$(2 7].CHR$Iﬂm ASCII codes 27 and 65 epeclfy the amount ol’ l ine e@clng ln
the line (eed funeuen The formal for using this code is:

_ CHH$[27].CHH$[55].CHH$[-1]

| wwm_ﬁwrwlw_w and *'n" is a decimal number -
between 1 and 88, inclusive. Each integer value of n increaees the paper advancement
by 1/72 inch. Since the distance between any two dot wires of the printhead is 1/72

inch, any line spacing in increments proportional to the distance between e dot w wlres
can be established.

'-"fExamplé Print the word HELLO on twa Hnes with 7/72 lneh spaclng between lines.
The format is: |

OPEN #1:"'RS232" |
~ PRINT #1:CHRS[27);CHRS$(65);CHRS$(7};""HELLO"*;CHR$(13};CHR$(10);""HELLO""

wliere cede 65 is the ASCII code for the letter “A", which can be inserted directly in the
~ nrbégram. Code 13 indicates a carriage return, and code 10 ig for the line feed. The .
- program to prirt these two lines s as follows. |

100 OPEN #1:"R5232"
200 PRINT #1.CHRS(27}:"A""; CHFI$[7] "HELLO™;,CHR$(13),CHRS([10];" HELLO"

300 CLOSE #1 ™~
400 END -- —-\? A e
saac.ma. L1y Feed

-CHR$[27),CHR$[48] — When you send ASCII codes 27 and 48 to Lhe printer, the
subsequent spacing between lines is set to 1/8-inch.

27
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CHR$(2 7).CHR$@Q]_— When the printer recejves ASCII codes 27 and 50, the spacin
an

b*tween ling% iﬁ set to either 1/6 or 1/8 inch depending on the initial conditlan o an - .
‘inferna SW1L €€ Appen Lx D for more information on the setting of DIP1_ o

switches )

CHRS$(11) — ASCII code 11 is used to ance the paper to predetermlned vertical
tabulation msltians (See codes 27 an low.)%g ) f

90) Py 10 o :""
*’"HRS(2 7);CHR — ASCII codes 27 and! Sﬁjspeclfy up tc{eight]vertical tab stap

;msitmns If the f en gth is set to 66 lines when power is initially applied, the last :

Ll stop should be less than 66 to avoid printing on the next page. If you use more than

cne tab stop, you must arrange them in incremental numerical order. To set vertical
labs, use code 11. After the vertical tab stops are established, they remain set until new

stops are spcciﬂed Il' yuu dn not aet any stopa Gede—H—behEVBS‘tﬂrE'ttrE‘l'tnrfwd-c;Jdr :

Qe Aper-advances-one _ §. The format for using this code is:

o K 5:6
( . CHFI$[27] mnwgg] :CHRS(n, ;.CHRS[n,); . . ..CHRS(n L,CHRS{O]
_where codes 27 and(66)are the vertical tab code, *'n" is the line number. and code 0
: indicates the end of thc vcrtical tab scquencc

Example Set vertical tabs fnr the fourth, slxth. and tenth lines from the ﬂrst print line |

Print ABC on the first line, DEF on. the fourth line, GHI on the sixth line, and JKL on
the tenth. llne Thc fnrmat Is: |

" OPEN #1:"RS232" 0 _ S
" PRINT #1:CHR$(27):CHRS CHH$[4] CHR$(B); C:HFI$[1D] CHH$[0] “ABC":
45 CHRS(11);"DEF",CHRS(11]: "GHI'" CHz1 1): KL _

where code@s the ASCII code for the letter '
pmgram. and code 11 is the vertical tab code

The TI BASIC program ls as fnllnws Nntlce that linc 200 sets the vcrtical tab stops and |

., line 300 outputs the text and tab commanda to the prlnter

.10 OPEN #1,"RG232"

200 PRINT #1:CHR${27);"B":CHRS[4):CHRS(B): CHRS(10):CHRS(0)
300 PRINT #1:"ABC';CHRS(11);"DEF"*;CHRS{11);"GHI";CHRS(1 ThIKL
400 CLOSE #1

- 200 END

[12]_- — ASCII code 12 is thc software control code for the form feed functlﬂn See
l’ruﬁ Action Codes'' section for more infc}rmation :

L

ey ——

. which can be inserted cl_,_lrec,tly. m the




TI-99/4 prmter |

CHRS(27);CHRS 87) — ASCII codes 27 and 67 specify the form length whlch 13 |
determined by the Tiumber of lines on the paper. The maximum form length is 127
lines with the line spacing specified by codes 27 and 65. When the form le&gth is not
programmed by codes 27 and 67, one page is designated as having either 66 or 72 lines

depending on the setting on an internal DIP switch. (See Appendlx D for information on '
setting DIP switches.} The format for using these codes is: |

6/‘” CHR®(27); CHH$[B7] CHRS(n) (27) W) =) (W)

where codes 27 Lnd 67 control the form length, and “n't ls the numbet of lines.

",
1

Example: Set the form length at 75 lines. Code 67 is the ASCII code for the letter “*Ch,
which can be inserted dlrectly in the program. The TI BASIC program is as follows

100 OPEN #1:"RS232"

- 200 PRINT #1:CHR$(27);"C"";CHR${75]
300 CLOSE#1
400END

ASCII codes 27 and 67 can also be used to specify the form length ln lnches instead af
lines, The format when spccifylng form length in inches ls

CHRS$(27): CHHS[E?] CHR${0):CHRS{m)

whcre codes 27 and 67 are the form length code, code O indicates that the length is to

- be specified in inches, and ''m" is the number of inches. The maxlmum length that can __
~ be speclﬂed is 22 inches. - |

CHRS(2 7].CHR$178! — ASCI codes 27 and 78 sel the sklp-ovcr pt..rloratlun lunf..llon
and determine the numbcr of lines to be skippt.d The format for using these codes ls |

4 A crrsaz) CHRS(78).CHAS{n

where codes 27 and 78 are the skip-over perforation codes, and *‘n" is the number of
lines to be skipped at the bottom of the page. Notice that the value of n cannnt be set

- ‘greater than the form length specified by coden 27 and 67.

| t
When the current form length is changed with codes 27 and 67, the number ot' llnes |
previously set for skipping over the perforation is cancelled. When this happens, you
must use codes 27 and 78 to reset the number of lines to be skipped over. If the number
of lines to be skipped over is not set using these codes or the internal DIP switch for this
tunction is off (see Appendix D]. the amount of skip-over is autnmatlcally set to one |

i {1(.‘"1‘1

)

. i‘?ﬂ‘{s[?z 7);CHRS(79] — When you send ASCII codes 27 and 79 to the printer, the

mount of skip over the perforation set by codes 27 and 78 is cancelled. |




Character Destgmitton Codes

Character designation'codes can be used to emphasize, condense, and enlarge L
characters. Once these codes are entered, they remain in effect until a carriage return
(CR) or line feed (LF) is received by the printer. Thus, to combine two types of character

designations on one line, you need to disable the automatic addition of a carriage return

al the end of each line by adding **.CR" to the OPEN statement (i.e., OPEN e
#1:"R5232.CR"). Then use the TAB command to move the printhead to the proper %
sosition for the second type of character desgination. (see the second example in the

Getting Started’ section). When you are finished, sénd the printer a CR and LF {ASCII
~udes 13 and 10}, | |

-tiR$(14) — ASCII code 14 activates the printing of enlarged characters. When you
send code 14 fo the printer, all data that follows it in the same line is printed oul in
criarged (double widlh) characters. This code is in effect until cancelled by sending the
printer code 20. Since this code can be used at any column position on a line, normal
and enlarged characters can be mixed on the same line.

Example: Print the first nine letters of the alphabet with the middle three printed as
“enlarged characters. The TI BASIC program is as follows. --

100 OPEN #1:"RS232"
200 PRINT #1:"ABC"";CHRS{14);"'DEF"";CHRS(20);"GHI"
300 CLOSE #1

 400END

| -CHRS(']- 6) — :ASCIII-.ct)de 15 aclivales Lhe printing of condensed characters. wngnyag o '

send the printer code 15, all data that follows it are printed In condensed characters.
Code 19 can bhe used al any cofumn position.on the line, but all characters or symbols

mixed on the same line. This code is in effect until cancelled by sending the printer
code 18, B - - o |

on the line are printed in condensed form; normal and condensed characters cannot be

When printing condensed characters, the capacity of the print buffer becomes 132

. columns per line, When code 14 is received after code 15, condensed-enlarged

- L a -

L haracters:{double the width of condensed characters) are printed. Condensed-enlarged
jrinting is cancelled by code 20 or by a line feed, code 10.

i ample: Print the first five letlers of the alphabet in condensed form and the nexl five
- condensed-enlarged form. The TI BASIC program is as follows. |
100 OPEN #1:"RS232" | _
~ 200 PRINT #1 :C‘HH!B['I5]:“ABCDE”;CHH$[14];”FGHH“;DHFI$£EO] -

« 300 CLOSE #1
400 END

4271 CHRS(14) --'TheSf: ASCII codes function the same as code 14.
: :j::{iﬂ);CHR$[15) — These ASCII eadeg function the same as code 15. . |

L:,E{RS(zO] — ASCII code 20 cancels code 14 (stops printing enlarged characters and
returns to normal characters). | e o
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BASIC pmgram is as follows,

CHR$[18] - ASCII code 18 cancels code 15 (stops printing candenscd characters and
returns to normal characters) -

CHRS(27);CHRS(69) — ASCII codes 27 and 69 activate the printlng of emp thized

characters. Emphasized printing gives the vertical lines in each character a stronger
impression on the paper. This code can be used in any column position on a line, hut
all characters on the line containing codes 27 and 69 are printed as emphasized

characters. The pr’intlng of emphasized characters is in effect until cancelled by sending =
~ the printer codes 27 and 70. The speed of the printhead reduces to 40 characters per .-

second while it is printing emphasized characters.

sxample: Print the {irst five characters of the alphabet as emphasized characfers Code

- 69 Is the ASCII code for the letter E, which can be inserted directly in the pmgram The

Tl BaSIC prc-gram is as follows,

100 OPEN #1:"R8232"

~ 200 PRINT #1:CHR${27).""E"; "ABCDE"; CHH$[E7] CHFIS[?O]
300 CLOSE #1.

400 END

CHRS(27);CHRS(70) — ASCI( codes 27 and 70 cancel the emphasijzed priritlng madé :

Note that 70 is the ASCII code for the letter F, which can be inserted directly in your '

program.

: CHR${2 7).CHR$(7 1) — ASCI] codes 27 and 71 activate double prlmlng Dnuble

printing givés-the horizontal lines in each characters a stronger impressionon the -

paper. This code can be used in any column position on a line, but all characters on the

-~ line containing codes 27 and 71 are printed with double printing. Double printing of =~
- characters Is In effect until cancetled by sending the printer, codes 27 and 72. 'l‘ht.. spu.d |

of the printhead reduccs tn 40 charactcrs per second during double printlng

Example: Prlnt the flrst five characters of the alphabet using double printlng Cnde 71
is the ASCII code for the letter G, which can be inserted directly in the program Thc TI

- -+~ 100 OPEN #1:"RS232"

200 PRINT #1:CHR$(27);"G";ABCDE"’ S | i

300 PRINT #1:CHR${27};CHRS(72]
400 CLOSE #1
500 END |

SHRS(27);CHRS(72) — ASCII codes 27 and 72 cancel.the double printing mode. Note

iat 72 is the ASCII code for the letter H, which can be inserted directly in your
. }Fﬂm ,
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code is:

~Qther Codes

- CHRS(27); CHRE@ ASCII codes 27 and 82 specify one of eight ossible

international character sets contained in the TI-99/4 Printer. The format for usini this

DHH$[27] CHRE{B2),CHRS(")

where codes 27 and 82 are thc character set codes, and “n“ represents one of the
woliowing countries | ,

. _- . , -

Italy ————b
Spain ——/7

n Country g "o
0 U.S.A.
1 France ——-g-—- y

2 Germany s———==» 2-

3 England = |

4 Denmark —— 3

5  Sweden 9

6

7

CHR$(17] ASCII cade 17 enables the printer to receive data If the printer receives

this code while it is active. all data stored prior to the receipt of code 17 is lgnored

| CHRS(IBI ASCH code 19 disables the printer 80 that it cannot receive data Once the -

printer is. placcd in this state, it does not receive dala unless il [irsl receives code 17

W
CHR$[2 7].CHR${56) — ASCI} u)dw 27 and H6 ilwnllflnl( the paper- -cndd (lr.'h.,f.lﬂr

function, making it possible (o transmit data even Il Lhere {s no paper in the printer, -

You can use these cades to print information down to the last line of the last page,

CHRS(2 7]*CHR$(57) — ASCII codes 27 and 57 cancel the condition set by codes 27
and 56 and reaclivate Lhe paper-end detector. If the paper-end delector is operaunnal

and there is n paper, the printer cannot receive data.

e

o J‘%:‘:‘.('7] When you send the printer ASClIleode 7, the buzzer sounds for abaut one

sceond. W

:¢5(8) — ASCII code 8 is a back space code; it cancels the data lmmediately
Ldmg this code, so that one byte of data stored prior to code 8 is cleared from the
. buifer as though that data had not been transferred from the Home Computer.

Cu Lh,at this code is valid only in the Text Mode.

B

,J‘L‘:] ASCII code 0 terminates a tabulation sequence. The lack of code 0 causes
<1 data printaut

T TRCHRS(78) — When entered in the Text Mode, ASCII codes 27 ancl 75 cause
cinter to switeh to normal-density graphic printing.

LIRS(27);CHRS(76) — When entered in the Text Mode, ASCII codes 27 and 76 cause

| tm printer to switch to dual-density graphic printing.
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o Graphlc Moldé

Most of the soltware control codes discussed in the previous sections are narmally used

in the Text Mode. The software control codes for the Graphic Mode are discussed in this
section. The T1-99/4 Printer allows you to control each of eight wires in the printhead

independently by programming them in the Graphic Mode. To switch the printer from
the Text Mode to the Graphic Mode, send one of two control codes to the printer, as
explained in the following sections. o | R

v IMPORTANT NOTE

To use the fuli capabilities of the Graphlcs Mode, you must set an internal swit_c}l.'
SW2-1, to the OFF position, See Appendix D, Table D2, for detalls. | |

Normal-Density Graphic ‘_Prinu'n!g '

ASCII codes 27 and 75. The format for using these codes is:
~ CHRS[27);CHAB(75);CHRS(n,J:CHRS(n)

To switch the pi'lnter from the Text Mode to the nbrmal-denslty Graphlc M__qde. _use

where codes 27 and 75 are the software control codes, and *’n,"" and *'n;" define the
amount of graphic data to be transferred. The n, value represents two low-order digits
of a decimal code, while the n, value represents two high-order digits, In normal-density
Graphic Mode processing, the maximum number of dot positions that can be printed
per line is 480. Any values of n; and n; specified in excess of 480 dot positions are-
ignored. L | R

'E_xamp[e:- Check the norma!-dcnsll.y graphic printing of the T1-99/4 -Prlmer.' Use 80 for |
n, and 0 lor n,. To print a solid bar, use ASCl code 255 lor the graphic data.

The format is:

OPEN #1:"RS232.CR.DA=8" -
| . PRINT #1:CHR${27);CHR$([75);CHRS(80};CHR$(0)
.. ., PRINT #1:.CHR8(255) | |

where code 75 i'_s the ASCII code for the letter K", which can be inserted-directly in the
program. The TI1 BASIC program is as follows. | | |

" 100 REM NORMAL-DENSITY GRAPHIC PRINTING
110 OPEN #1:"RS232.CR.DA=8"
120 FORJ=1TO03 .
130 PRINT #1:CHR$(27);"K".CHRS(80);,CHRS(0] .
140 FOR N=1 TO 80 .
150 PRINT #1:CHRS[255);
160 NEXT N
170 NEXT J
180 CLOSE #1 |
190 END s

e e

\ | | _ '
- Mixing of text'data and graphic data on the same line is possible,

-_— gy

- —

L. ot e r——r— -
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{ Text (20 Characters) Code 27 H n= 480 Graphic Mode Data Next Data l\ Lot :
| = - , N

When text and graphics are mixed on the same line, text uses six columns of dots per

character. Thus, in the dlagram above, 20 characters in the Text Mode cerrespond to .

120 graphic positions (20 x 6 = 120). The result is that 360 (480 - 120 = 360) bit .

y5sitions remain in the Graphic Mode. If 480 data values are entered as Graphic Mode ' -~ -~

. naracters, the first 360 can be printed, but the remaining 120 data are ignored and are
erefore not printed. N

. !.-zal-Denslt_y Graphic Printing

. -

'u switch the printer from the Text Mode to the dual-density Graphic Mode, use B
software control codes 27 and 76. The {ormat for using these codes ls: . |

CHRE(27):CHRS(76);CHRS(n, ):CHAS(n,

-where codes 27 and 76 are the software control codes, and “'n,” and "'np" define the
amount of graphic data to be transferred. Data is transferred to the printer in the same

~ sequence as in the normal-density Graphic Mode, but graphic printing {s performed
with twice the dot density in the horizontal direction. Thus, in the dual-density Graphic
Mode, 960 dot positions can be printed per line, which produces denser graphics.

. Example: ;C,heck. the du ,l-den’éity graphic printing of the T1-99/4 Printer. Use 80 for n,

and O for ng. To print a solid bar, use ASCII code 255 for the graphic data.

The format is;

,  OPEN #1:"R§232" S
PRINT #1:CHR${271;.CHRS[76];CHR%[B0).CHRS[0] T
- PRINT #1:CHR$[252]

~. Code 76 is the ASCII code for the letter “L", which can be inserted directly into the
*« program. The TI BASIC program is as follows.

100 REM DUAL-DENSITY GRAPHIC PRINTING . ;
110 OPEN #1:"RS232.CR" - '
" 120FOR J=1TO B
130 PRINT #1:CHRS[27);"'L" ;CHRS{80);CHRS(0)
140 FORN=1TO B0 , ~
150 PRINT #1:CHRS[255);
+ 1B0 NEXT N :
« 170 NEXT J - x
180 CLOSE #1 '
190 END

- Une of the default conditions for the RS232 Interface unit automatically adds a
.siage return {CR) and a line feed (LF) at the end of each variable length DISPLAY
e record (see VT BASIC Stlalements and Commands’™ and the "Software Switch
Options' section of the RS232 Interface owner's manual). To print up to 480 dot
positions per line in the normal-density Graphic Mode or up to 860 dot positions in the "
dual-density Graphic Mode, the automatic addition of the CR and LF must be |
suppressed, To do this, add **.CR" to the OPEN statement (i.e.,”OPEN #1:"RS232.CR"}.

34
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f Obtaining n, and n, ' ' ' |

When using the T1-99/4 Printer in the Graphic Mode, you must send the numbe'\ﬁof data

(n; and ny) to the printer in decimal form immediately following the codes for the' -

’

Graphic Mode, codes 27 and 75 or codes 27 and 76. If, for example, the number of

Graphic Mode data is 200, then n, and ng are derived as follows: S

DA =8, use MOD 256.)
200'MOD 128
Remainder of (200/128)

‘n; = (Number of data) MOD 128 (for .DA =7; for T

INT (Number of data/256)
INT (1.5625)
1 -

o
w
it

Note: When .DA =7, the number of graphics mode data can only be within the ranges 1
-through 127 and 266 through 383 for normal-density graphics. For dual-density

- graphics, the number of graphics mode data can only be within the ranges 1 through
27, 256 through 383, 512 through 639, and 768 through 895. If it is necessary to have
graphics mode data outside of these ranges, you can set an internal switch, SW2-1. to -
the OFF position. See Appendix D, Table D2, for details. | |

~ In determining n,, MOD refers to a modulo calculation in which you use the remainder
of the division of one number into another. In this case, 128 divides into 200 one time

~ with a remainder of 72. In determining n,, you want the integer value of the numberof
data divided by 128, In Lhis casce, 200 divided by 128 ylelds one and a decimal fractlion, -

The integer value of the result is 1. | R,

Note: When you are using the full graphics capability (all 8 dot wires) of the printer, you
must use MOD 256 instead of MOD 128. Remember, you must also specify eight bits in
- the OPEN statement (i.e., OPEN #1:"RS232.DA =8"), and you must set the appropriate

. - D2 switch inside the printer (see Appendix D). o

L .:-_I.--iﬂ_r.l L ] ..F'
o L

g —
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TI-99/4 Printer
Graphics Programmmg Examples

You can generate your own graphic pattern or eharacters by translating the ot wlre B
positions to decimal form and using this information to write a TI BASIC program. In
the example shown below, the character to be generated is divided into 10 vertical |
“columns with each position in the column corresponding to one of the wires in the
printhead. Each vertical column then has an equivalent binary value which is |

translated to decimal form (see Appendix B). These decimal numbera become the .'data
in the TT BASIC program

.'\,

f_—_m Graphic Mode Data
Head Guide . end Graphic Moda Dala 10th Graphic Mode Data
L}
BOEERERCOEN B
RONREERARECE m
lDEl! of | . -
] OREN jo}
EBRENCEEREE 9
el Tel Tol To] Tel™ 10
IBHEROEREEE 0 ,
- 34 80 138 0 143 0 138 80 31 @

Vertically 8hared Grephlo Pattern
Example of Graphic Pattern Formatien

In the dlagram above, l.he top dol wire is not acuvaled when the prlnter is set te the
. ‘default condition for the RS232 Interface unit in which only seven bits are used to -
- transmit data. Unless you specily eight bits in the OPEN stalement and sel the

appropriale DIP swiich In the prinier as described in Appendix D, only the lewer" seﬁen
dot wires are activated.

Codes 27 and 76 are the ASCII codes for dual-density graphic printing. Cede 7 6 is the
ASCII code for the letter L', which can be inserted directly in the program. The value
for n; is 10 and for n, is 0, and the data in lines 170 and 180 are the decimal -

~ equivalents.of the binary representation of each column for the character to be
generated. The T1 BASIC program is as follows.

100 REM GHAPch MODE PRINTING (DUAL-DENSITY)

110 OPEN #1:"R8232"

120 PRINT #1:CHR$(27);"L'",CHR$(10),CHRS(0); |

130 FORN=1 TO 10 | - |
- 150 PRINT #1.CHRS(A); d

160 NEXT N

170 DATA 34,80,138.0,143

180 DATA 0,138,80,34,0

190 CLOSE #1

200 END

B T .
ol .
-

When you run this program, notice that the top dots in the center of the character are
not printed because the tep dot wire is not activated.

- g —

37




“,

| TI?99/4 Printer

ExAuPLE PROGRAM FOR THE TI-99/4 PRINTER

The preceding sections on Software Control Codes contain several exampkes of TI
BASIC programs which you can use in the Text or Graphic Mode. This section contains
one additional example. The program prints the TI BASIC character set siown on the
Home Computer's display screen. This character set is divided into four calumns The
decimal code and its correapnndlng character are printed for the entire set )

o
Each T1 BASIC.character is printed in a 5x6 dot rhatrix. The character codea range
from 32 thmugi'l 95. All of the characters and character codes 96 through 159 may be
redefined as explained in Beginner's BASIC and the User s Reference Gulde

100 REM-88/4 Ti BASIC CHAFIACTEH SET
110 OPEN #1:"RS232"

120 FOR K= 32 TO 47

130 PRINT #1:K;CHR$[K);" "

140 PRINT #1:K+16;CHRS[K + 18},
150 PRINT #1:K + 32,CHRS$(K + 32);"  **;
160 PRINT #1:K + 48;CHRS{K + 48}

170 NEXT K

180 CLOSE #1

180 END

Lme 110 opens a file for the printer via the RS232 lnterface unit. The FOR-NEXT laop

- in lines 120 through 170 instructs the printer to print 16 lines beginning with character

code 32. Lines 130 through 160 cause the characters to be printed in four columns: the
first column contains characters 32 through 47 (line 130); the second, characfers 48 -

o through 63 (line 140);.the third, characters 64 through 79 (line 150); and the fourth,

characicrs 80 through 95 (line 160). Notlce thal you need Lo leave three spaces between

the quotation marks in lines 130, 140, and 150 in order to provide apacing between thc
columus. Line 180 closes the file for the printer.

Printed output from the program for the T} BASIC character set:

R . _. | 32 - 48 64

18 O D 80 F
I3 49 % &5 A 81 @ i
34 =50 2 bb B 82 R |
15 # 51 3 &7 C 83 S
Ih $ 52 4 &8 D g4 T
37 % 53 5 &9 E a5 U
& 54 4 70 F 8& V |
) 39 ° S5 .7 71 G 87 W
| 40 54 8 72 H 88 X
" 41 ) 57 9 73 1 89 Y
42 ¥ S8 74 J 90 Z
AZ + 59 75 K 91
44 |, &O < 76 L 72 \
45 - hH1 = 77 ™ 93 3
| 44 . T B2 > 78 N 94 -
\ 47 7 &3 7 79 0O 95

39
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An example of a program used to generate a character in the normal-density Graphie o ' e
Mode is ehewn helow. 1\ |

100 REM GRAPHIC MODE PRINTING (NORMAL-DENSITY) _
110 OPEN #1:“RS232" . o

- 120 PRINT #1:CHR$(27)58"K";CHRS(12); CHRS(O) —_— o
130 FOR I=1 TO 12 - : L
140 READ A . -

* 150 PRINT #1:CHRS(A); - - - '
180 NEXT | - - - o
170 DATA 4,10,26,58,103,231
180 DATA 231,103,58,26,10.4 . - ' o
190 CLOSE #1 ' L
200 END ﬂ B -

The character printed by this program appears below.

£

18




APPENDIX B — ASCII Code Table
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APPENDIX C — Software Control Codes

1

TI -99_/_4 Printer

Note: Codes preceded by ASCII code 27 can be entered as equivalent characl'fers in
quotatlon marks without using the CHR8(n) format -

- Function -

Terminate tabulation
Sound the buzzen |
Back space

Horizontal tabulation

- Line feed-

Vertical tabulation

- Form [eed

Carriage return

Print enlarged characters -
Print condensed characters—
Select printer

Turn off condensed printlng
Disable printer

Turn off enlarged printing |

- Prefix for the following codes

- Set line spacing to 8 per inch

Set line spacing to 6 per inch
- Disable paper-end detector

Selecl paper-end detecior

Set line spacing from 1/72 to 85/72 inch

Sct up 1o 8 vertical tab posilions

Set form length up to 127 lines or 22 in.
\12 horizontal tab positions
Turn on emphasized character printing
Turn off emphasized character printing

Set up to

Turn on double printing
~ Turn off double printing

':'Turn on dual density graphic printihg

Set skip-over perforation
Release skip-over perforation
Sel a column width

Select 1 of 8 international character sets

N {'};‘F l;f;';u' 4127,
e ’75.,‘0 3{’1'}
€50 36;'{)
v3, 1 4%+ 30
Y1 33
45, ¢ 2
35" 0 7 I
L 35
5! AT
74 g0
/] yi:/
] A

ASCII

- Page
- = Code(s) Format Reference
0 CHRS$(0) 52
S~ T CHRS8(7) o
[ 8 CHRS(8) 32
s 9 CHRS$(9) 26
S 10 ‘CHR$(10) 26
s 11 CHRS$(11) 26
S 12 CHRS(12) 26
s 13 CHRS(13) 26
S S14. CHRS$(14) 30
€15 CHRS$(15) 30
5 17 CHRS(17) 32
CHR8(18) 31
5 19 CHRS8(19) 32
S 20 - CHRS$(20) - 30
- 6 27 CHRS8(27) o -
5 27 48 CHRS8{27);"'0" 27
5 27; 50 CHRS(27);'2" . 28
$27;56  CHRS(27):'8" 32
2 27:57  CHRS$(27);9" 32
AS27,656  CHRS(27)"A'" 27
| 27: 6620 CHRS{(27):"'3"-P 28
—ﬂ_ RN27:67  CHRS(27);"C"_ 29
$:27:68 - CHRSR7:"D'" - 26
< 27; 69 - CHRS8(27),"E": 31
c, 27; 70 CHRS(27):;"F" 31
S 27;71  CHRS$(27)"G” 31
¢ 27:72 CHRS8(27);"H" 31
ne 27: 75 CHRS8(27);"'K"’ 32
f 27; 76 CHRS(27);"'L" 32 f
S 27:.78 CHRS8(27);"'N" 29
S 27,79 CHRS(27);"'O" 29
75 27 81 CHRS(27)::'Q"" 27
27, 82-5% CHR$[27) “R" 7 32
_ S a
- g ——— e T b
T e )
5L
¥z
§6,1 — — — 5
bl 2 e B2
Ll 2 B S
7€
87, (
76
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APPENDIK F . Error Codes |

Listed below are the error eodes related to the operation ef TI BASIC pregrams thel\t use <.

the Tl 99/4 Printer

OPEN: CODE 00 — Devlce named in the statement or command eannet be 0pcned .
CODE 02 — A software switch option entry-is in error, such as incorrect first .
- tw‘e characters of an option, invalid BAUD rate, or incorrect !

{'nber of data bits, or the RELATIVE record type is speelﬂed in.
OPEN statement.

CODE 06 — A hardware error occurred and the device cannot be epened

INPUT: CODE 24 — INTERNAL data-type record is too large to be read lnte the buffer
| space allocated. -

CODE 26 — Some type of hardware error occurred. Also caused by presalng
CLEAR te stop the reception ef a pending ar in progress eperation

 PRINT: CODE 36 — See INPUT cede 26.

OLD: CODE 50 — Program eannet be loaded from the specified device.
- CODE 52 — Attempting to use .EC, .CR, .LF, .NU, or .DA swltch with OLD
stalement. Also see OPEN code 02.
CODE 54 — The program is too large to be loaded.
.CODE 56 — See INPUT eode 26.

- SAVE: CODE 60 — Pregram cannol. be saved to Lhe speclﬂecl device.

| CODE 62 — Attempting to use .EC, .CR, .LF, .NU, or .DA switch with SAVE
o ~slatement. Also see OPEN code 02
C,ODL. 66 — bee INPUT code 26.

MISC. ERROR CODES |
CODE 43,73,83,93 — Executlng an illegal eemmand




