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Introduction 

In this manual, you'll find out all about the MPS 1200's many 
printing functions: how you can print in regular draft letters or in 
near letter quality characters, as well as expanded, compressed, 
emphasized and doubles trike print, italics, superscripts and sub
scripts. Additional features like reverse printing, double-height and 
international characters are also explained. 

This printer has eight national character sets, corresponding to the Com
modore 128 computer. These eight national character sets are as follows: 
1. USA/UK/Netherlands, 2. Denmark/Norway, 3. Sweden/Finland, 
4. Germany,S. France/Belgium, 6. Italy, 7. Switzerland, 8. Spain. 

You'll learn about designing your own characters and creating 
graphics on your MPS 1200, using your printer as either a Commo
dore-compatible or Epson FX printer. 

The MPS 1200 User's Manual is written not just for the program
mer, but also for the non-programmer who wants professional 
printing results. 

Before you unpack your printer (no matter which type of user 
you are), you should begin by reading Chapter 1. It tells you how 
to unpack and set up your printer correctly. 

When you have the MPS 1200 set up and connected to your 
computer, read Chapter 2. It explains important things you'll need 
to know to get the most out of your MPS 1200, such as how dot 
matrix printing works, how Commodore BASIC is used with 
your printer, and how your printer interacts with software . 

• If you plan to use your printer just with store-bought software 
and have no interest in programming, you only need to read the 



parts relevant to software in Chapter 2, then you can skip ahead 
to Appendix A to learn about printer maintenance . 

• If you plan to do your own programming or custom design 
graphics, you should read the entire book. 

Chapters 3 through 9 explain about all the MPS 1200's features, 
with examples of control codes and escape sequences in programs 
you can type in and use right away. These programs demonstrate 
what each effect looks like and the proper syntax for the com
mands. 

No matter what the level of your computer skills, you'll find the 
MPS 1200 printer to be a versatile high-quality printer that will suit 
your needs exactly. 
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Chapter 1 

Setup 

This chapter will explain how to set up your MPS 1200 printer. 
You'll see how to pick a suitable location for your printer and 
unpack its components. You'll also learn how to install the ribbon, 
load paper and connect the printer to your computer. 

PRINTER LOCATION 
Before you set up your printer, you should think about the best 
location for it. Near your computer is a pretty good start, but there 
are a few other considerations you should take into account: 

• Choos~ a flat, sturdy surface with enough room for the paper to 
be fed freely into and flow out of the printer. If you use continu
ous fanfold paper, you'll need enough room behind the printer 
(or underneath with bottom-feeding) for a stack of paper. 

• Position the printer so its power cord and connection to the 
computer won't interfere with the paper flow. 

• If you're putting the printer on a wood surface, place a protective 
mat between the printer and the surface to prevent possible 
damage to the surface. 

• Avoid areas subject to excessive heat (such as direct sunlight), 
humidity, dust or grease. 

• Connect the printer to a steady source of electricity. Motors and 
many appliances (like copiers, heaters, refrigerators and air con
ditioners) cause fluctuations in the power line. You may want to 
use a surge protector which guards against power fluctuations. 
There are many good ones available. 
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UNPACKING AND ASSEMBLY 
When you unpack your MPS 1200, save the packing materials. 
They are specially designed to protect the printer, and will be useful 
in the event you need to ship it. 

In the box, you should find the items shown below (in addition to 
this manual). If anything is missing or appears damaged, contact 
your dealer immediately. 

Make sure you take the time to fill out and send the warranty card 
now, since it registers you as an MPS 1200 owner and validates 
your warranty. 

Figure 1-1. Inside the carton, you should find: 1) Printer, 2) tractor
feed unit, 3) paper guide, 4) power cord, 5) serial cable, 6) User's 
Manual, 7) ribbon cartridge. 
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Installing the Ribbon 
The printer ribbon is a black plastic cartridge, and will be easy to 
install. Take the printer ribbon out of its packing materials, and open 
the printer cover. Holding the cartridge so the round knob is facing 
up and on the left side, place the cartridge in the printer as shown in 
Figure 1-2. Gently push the cartridge down until it snaps into place. 

Slide the ribbon into place between the print head and the metal 
ribbon guide. (To make this easier, the print head should be posi
tioned near the center of the printer.) Remove any slack in the ribbon 
by turning the small plastic knob counterclockwise, then close the 
printer cover. 

Ribbon 

Print head 

Ink ribbon cartridge 

- Protrusion of cartridge 

S101 for fixing cartridge 

Figure 1-2. Installing the ribbon cartridge. 
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CAUTION: When replacing a ribbon cartridge, turn the power off and 
slide the print head to the right edge before removing the 
old ribbon, to avoid damaging the print head. 

Installing the Paper Guide 
The paper guide is a plastic incline with two sliding pieces on the 
front. The guide fits into a groove toward the back of the printer 
and is used to lead sheets of paper into the printer. The sliding 
pieces guide the paper into the platen and keep it from getting 
crooked as it advances. 

To install the paper guide, slide it into the lip at the rear of the 
printer at a 45 degree angle (see Figure 1-3). Once it fits securely 
into the lip, let it rest on the knobs on the back of the printer. 

Figure 1-3. Installing the paper guide. 
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Installing the Printer Cover 
With the ribbon installed, you can replace the plastic cover on the 
printer. Hold the cover at a 45 degree angle (sec Figure 1-4) and 
insert the two slots onto the tabs in the printer case. Now press 
down on the back edge of the cover until it snaps into place. 

Figure 1-4. Installing the printer cover. 

The printer cover has three basic positions: completely closed (dur
ing printer operation), completely open (to access the inside of the 
printer) and halfway (for removing the cover from the printer). 
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GETTING ACQUAINTED 
Now that we've gotten this far, it's time to take a look at the 
features and functions of some of the components of the MPS 1200. 
These are shown below. 

Figure 1-5. MPS 1200 printer components and controls. 

Printer Components 
Power switch 
This switch, located on the lower left side ncar the front, is used to 
turn the printer on and off. 

Platen 
The platen is the hard rubber cylinder that carries the paper to the 
print head. 

Paper feed knob 
The paper feed knob, located on the right side of the printer, turns 
the platen. You can manually advance the paper by turning this 
knob. 
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Paper select lever 
This lever adjusts the pressure on the platen, according to the type 
of paper being used. This lever is located on the top right of the 
printer, near the back. 

The paper select lever has two positions, front and back. 

The front position is used for single sheets or continuous paper 
without the tractor-feed. The back position is used when you have 
installed the tractor-feed. 

Paper thickness lever 
The paper thickness lever is used to adjust the distance between the 
print head and the platen to accommodate forms with up to three 
carbonless copies. This lever is located in front of the platen (under 
the printer cover) on the right. 

Printer cover 
The printer cover serves many functions-as a dust cover, noise 
buffer, paper bail and paper cutter. It protects the MPS 1200 from 
dust while reducing the sound level during printing. On the inside, 
the cover has a bar with three rollers, which holds the paper against 
the platen. And a special beveled edge serves as a paper cutter for 
tearing off sheets. 

Paper guide 
The adjustable sliders on the paper guide let you set the width for 
the paper to be fed into the printer. This will keep the paper flow 
going smoothly, without allowing the paper to shift or be fed 
unevenly. 

The Control Panel 
The control panel is located on the right front of the MPS 1200. It 
contains four rectangular blocks, one panel with three status lights 
and three touch switches. 

D 
D 
D 

POWER 
PAPER OUT ONLINE LF 
READY 

Figure 1-6: The MPS 1200 control panel. 
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Power light 
The power light glows green when the printer is on. 

Ready light 
The ready light glows green when the printer is ready to accept 
data from the computer. During normal printing, it flickers as the 
printer tells the computer to start and stop sending data. This 
flicker is normal. 

Paper out light 
The paper out light flashes red when the printer is out of paper. 

On-line Switch 
The on-line switch determines whether the printer is controlled by 
the computer and is able to receive data, or is controlled by the 
other switches on the printer. When the ready light is green, the 
printer is "on-line" and the computer controls the printer. When 
this light is off, the printer is "off-line" and the other control panel 
switches can be used while information from the computer is 
suspended. 

LF (Line Feed) Switch 
This switch advances the paper one line each time it is pressed when 
the computer is off-line. Continuously holding down the switch 
allows you to advance the paper as far as you like. 

FF (Form Feed) Switch 
When the printer is off-line, pressing the FF switch advances the 
paper to the top of the next page. 

The control panel switches are also important because they playa 
key role in turning on some of the MPS 1200's special features like 
the printer and maintenance self-tests and hex dump, described 
later in this manual. 

CONTROL PANEL PROCEDURE 
The control panel can enable you to print in many different type 
styles (known as fonts). 

To enter font select mode, press and hold down the FF switch on 
the control panel and press the On-line switch (while still holding 
down the FF switch). 
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The Ready light starts flashing, and the different fonts may now be 
selected. To access each of the fonts shown below, press the On
line switch the appropriate number of times. For example, if you 
want to print in italics, press the On-line switch twice. Each time 
you press the On-line switch, the Paper Out light flashes in red. 

FONT 
PICA 
NEAR LETTER QUALITY 
(NLQ) 
ITALIC 
EMPHASIZED 
COMPRESSED 

SELECT (# On-line presses) 
o 

1 
2 
3 
4 

When you've selected the desired font, press and release the FF 
switch. Then press the LF switch, which takes the MPS 1200 out of 
font select mode and back to normal printer operation, with the 
Ready light glowing green. 

You can select combinations of fonts in this manner. For instance, 
you can select emphasized italic by entering one font, and then 
repeat t~e procedure to enter a second style (or even third or 
fourth). To return to "normal" printing, either reselect PICA by 
entering font select mode and exiting without pressing On-line (0 
On-line presses), or turn the printer off then on again. 

You can also access the NLQ font without entering font select 
mode, by pressing and holding the LF switch and then pressing and 
holding the On-line switch. When you release them, the printer 
prints in NLQ style. To print draft characters again, just repeat this 
procedure. 

SELECTING AND LOADING PAPER 
You can use either single sheets or continuous fan-fold paper with 
your MPS 1200. Fan-fold paper, also known as pin-feed or con
tinuous paper, is probably when you think of as "computer paper." 
It comes in sheafs of continuous perforated sheets with holes 
punched along the side. It is available plain or with lines or stripes 
in various colors. 

Continuous letterheads, pre-printed forms, labels and envelopes 
can also be used with the MPS 1200. The MPS 1200 can handle any 
of these, up to ten inches in width. 
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The Paper Select Lever 
The paper select lever (shown in Figure 1-7) sets the type of paper 
feed the printer uses. In the forward position, it uses friction feed. 
Friction feed increases the pressure on the platen so the paper is 
automatically fed by friction as the platen turns. This is used with 
single sheets, and when the tractor-feed is not in place. 

The back position (labeled 'PIN') activates the tractor feed. It is 
used with continuous paper when the tractor-feed is installed. This 
setting releases the pressure on the platen and allows the paper to be 
fed by the pins on the sprockets on each side of the paper. The back 
position can also be used to allow adjustment or alignment of the 
paper, since it releases the pressure on the platen that's holding 
down the paper. 

Paper-feed select lever 

Figure 1-7. The paper select level has two positions'for loading 
different types of paper. 

Loading Single Sheets 
This is pretty similar to loading paper into a typewriter; maybe it's 
a little easier due to the paper guide on the back of the printer. 
Here's how: 

1. Move the paper select lever forward. 
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2. Insert a sheet of paper into the slot behind the platen. The paper 
should slide in about one inch. 

If you have the paper guide installed, set the two sliding guides to 
where you want to position the paper and the width of the paper; 
slide the paper in under the platen via the guide. 

3. Turn the paper feed knob. 

4. If necessary, make any adjustments by setting the paper select 
switch back, repositioning the paper, and moving the paper 
select switch forward again. 

You can also load paper using the LF switch: 

1. If you haven't already done so, plug in the power cord. 

2. Turn the power switch on. The Power light should come on, 
and the Paper Out light should flash. The Ready light will be 
out, meaning the printer is off-line and able to respond to 
control panel commands. 

3. Move the paper select level forward and insert a sheet of paper 
into the slot, via the paper guide if you've installed it. 

4. Press and hold the LF switch until the paper has been fed to the 
position you want. Or press the FF switch once, which func
tions as an automatic sheet load, advancing the paper to about 
one inch above the first print line. 

5. If necessary, make any adjustments by setting the paper select 
switch back, repositioning the paper, and moving the paper 
select switch forward again. 

6. Press the On-line switch; the Paper Out light goes off and the 
Ready light turns on, signifying that the printer is now on-line 
and ready to go. 
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Installing the Tractor-Feed 
The tractor-feed unit is used with continuous paper, labels or 
forms, and is quite easy to install. It uses two sprockets, which can 
slide back and forth to adjust to paper width. These can be locked 
into position by flipping the locking levers on the back of the 
sprockets. The holes along the edges on each side of the paper fit 
into pins on these sprockets to feed the paper straight and evenly 
through the printer. 

Locking lever Tractor cover 

Tractor pin 

Figure 1-8. Components of the tractor-feed mechanism. 

The flip-up covers on the tractor clamp the paper into place on the 
pins. With each line feed, the pins move and pull the paper around 
the platen and through the printer. Paper supports, which can be 
moved left or right, guide the paper out of the tractor feed. 

Here's how to install the tractor-feed: 

1. Remove the printer cover and paper guide. You can just lean the 
cover in the up position if you like. 
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2. Push in the two release levers on the back of each end of the 
tractor-feed, and place the plastic hooks on the bottom of the 
tractor into the tabs on the printer. The casing of the printer is 
shaped to accommodate the tractor-feed, which makes it easy to 
place in the correct position. 

3. When you've set the tractor-feed in position on the printer, you 
can now let go of the release levers to lock the unit into place. 

4. Install the paper supports and space them evenly on the tractor 
unit. You can replace the printer cover if you like. 

Release lever on the back 

Figure 1-9. Installing the tractor-feed unit. 
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Loading Continuous Paper 
Continuous paper can be loaded through the rear of the printer or 
through the bottom of the printer. 

Here's how to load continuous paper from the rear of the printer 
just below the platen: 

1. Remove or lean the printer cover forward. 

2. Turn the power switch off and slide the print head to the left. 

3. Move the paper select lever forward and open the tractor covers. 

4. Flip the locking levers forward and move the tractors to the 
approximate positions for the paper width. Adjust the paper 
supports so they are evenly spaced. 

5. Place a stack of paper on a level surface behind the printer. Bring 
the top sheet of the paper forward and insert it into the platen, as 
you would insert a single sheet. 

6. Turn the paper knob until the paper advances past the metal 
ribbon guide. Move the paper release lever back to the PIN 
position (allowing the paper to be moved freely). 

7. Fit the punched holes on the paper onto the pins on the tractors, 
moving the tractors to accommodate the width of the paper. 
Close the tractor covers to hold the paper in the pins. 

8. Turn the paper feed knob until the perforation of the paper is 
lined up with the top of the ribbon guide. This will assure that 
you always start printing at the top of the next page. 
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Figure 1-10. Align the top of the paper and the print head. 

9. Adjust the paper left or right by sliding the tractor. When the 
paper is positioned (usually the left edge is aligned with the 
print head), lock the tractors in place by flipping back the 
locking levers on the back of the tractor unit. 

10. Replace the printer cover and turn on the power switch. 
You're ready to start printing. 

The placement of the feed paper stack and the output pile is impor
tant for smooth feeding and printer operation. The feed paper stack 
must be placed either behind or below the back of the printer so the 
paper can flow smoothly into the printer without interfering with 
what comes out. 

Wherever you place it, make sure the paper can feed into the printer 
in a straight line. If the stack is off-center, it may cause the paper to 
misfeed. A typical setup for paper feeding is shown in Figure 1-11. 
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Paper path 

/ 

Figure 1-11. A typical setup for printing with continuous paper. 

Bottom-Feeding Continuous Paper 
Bottom-feeding continuous paper is useful when you have a printer 
stand which allows you to place a stack of paper underneath. 
However, it's important that the paper flows freely to avoid a 
misfeed. 

Loading bottom-feed paper is very similar to loading paper into the 
rear of the printer. Follow all the steps described above, but load 
the paper into the bottom slot of the printer instead of the rear. 
When you turn the paper feed knob, the paper flows from under
neath the platen instead of through the back. Then you can place 
your output pile directly behind the printer. 
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Paper path 

Figure 1-12. Bottom-feed paper can be used with certain printer 
stands. 

Paper Thickness 
The MPS 1200 can print up to one original and two duplicate 
copies using carbonless paper. To print multiple copies, the print 
head must be adjusted using the paper thickness lever, located 
just in front of the platen on the right side (see Figure 1-13). 

Thin 

Paper thickness 
adjust lever 

Thick 

Figure 1-13. The paper thickness lever. 
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The paper thickness lever has five positions. For most applications, 
you can leave it at the second position from the narrowest gap 
between the print head and the platen (as set at the factory). To 
adjust for multiple copies, move the lever toward the front of the 
printer. If the print seems too light, move the lever toward the rear 
of the printer. You shouldn't have to adjust the paper thickness 
often. 

THE PRINTER SELF-TEST 
The MPS 1200 contains a built-in self-test, a program that prints all 
the printer's characters. The self-test assures that everything is 
working properly (including the installation of the ribbon and 
paper and the paper thickness setting). And it lets you see what 
your printing will look like. 

Running the self-test is easy; you can do it without being hooked 
up to the computer. With paper loaded into the printer and the 
power switch off, plug the power cord into an electrical outlet. 
Then, while holding down the LF switch, turn the power switch 
on. 

The result is a printout of all the MPS 1200's characters, at a speed 
of120 characters per second. Even at this speed, it will take a while, 
because the MPS 1200 has a couple of pages worth of characters. 
To interrupt the self-test, press the On-line switch. To resume, 
press the On-line switch again. 

The self-test prints either Pica or NLQ characters, depending on 
which font is in use. To run the self-test with near letter quality 
characters, set DIP switch 1-4 to ON. (See later in this chapter for 
more information on DIP switches.) Figure 1-14 is a sample of the 
printer self-test with each character set. 
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./0123456789, ; <=:<'@ABCDEFGHI.JKLMNOF'QRSTUVWXYZ[£] 'l~ 1----1 h ···'L···· ... ···rIa ..... 1 ,'>Dofo I.·til 1 
1(>123456789, ; <=>?@ABCDEFGHIJKLMNOF'QRSTUVWXYZ [£l 'T~ 1----1 h "J L'JI-'-'II1 <'>Dofo I.+> 11T 

NLQ Characters: 

! "U"a.' () .. , -. 10123456769:; <=>70ABCDEFGHIJKLMNOPQRSTUVWXYZ[ E]_I~-I h vL'v1"" 
! "U"A.' () .. , -./0123456769: ; <=>?!lABCDEFGHIJKLMNOPQRSTUVWXYZ[ E ]_I~-I h vL'v'f""l 
"U"a.' () .. , -./0123456769:; <=>70ABCDEFGHIJKLMNOPQRSTUVWXYZ[ E]_I~-I h vL'Vf'Ia 
""a.' () .. , -./0123456769:; <=>?!lABCDEFGHIJKLMNOPQRSTUVWXYZ[E ]_I~-I h vL'Vf'Ia_ 
."a.' ()*., -./0123456769:; <=>70ABODEFGHIJKLMNOPQRSTUVWXYZ[ E]_I~-I h vL'Vf'Ia ..... 
"a.' () .. , -./0123456769:; <=>?OABCDEFGHIJKLMNOPQRSTUVWXYZ[ E ]_I~-1 h vL'Vf'Ia ..... 1 
a.' () 1+, -./0123456769:; <=>?OABCDEFGHIJKLMNOPQRSTUVWXYZ[ £ ]_I~-I h vL'Vf'Ia ..... 1 , 
, () .. , -./0123456769: ; <=>?!lABCDEFGHIJKLMNOPQRSTUVWXYZ[ E ]_I~-I h vL'Vf'Ia ..... 1 ,x 
() .. , -./0123456769: ; <=>7'OABCDEFGHI JKLMNOPQRSTUVWXYZ[£ ]_I~-I h vL'Vf'Ia ..... 1 ,)Q) 
). +, -./0123456769: ; <=>?!lABCDEFGH IJKLMNOPQRSTUVWXYZ[ E] _I~ -I h '-'L'Vf'Ia ..... 1 ,><04' 
*., -./0123456769: ; <=>?!lABCDEFGH I JKLMNOPQRSTUVWXYZ[ E ]_1 ~ -I h vL'Vf'Ia ..... 1 ,)Q)'" I 
., - ./0123456789, ; <=>?!lABCDEFGHI JKLMNOPQRSTUVWXYZ[ £ ]_I~ -I h '-'L'Vf'Ia ..... 1 ,)Q)'" .. 
,-./0123456769:; <=>?IiIABCDEFGH I JKLMNOPQRSTUVWXYZ[ E ]_I~-I h vL'Vf'Ia ..... 1 ,XD'I'I.+ 
-. 10123456789: ; <=>?!lABCDEFGH I JKLMNOPQRSTUVWXYZ[ E ]_I~-I h vL'Vf'Ia ..... 1 ,_ I.-it 
./0123456789: ;<=>70ABCDEFGHIJKLMNOPQRSTUVWXYZ[E]_I~-1 h vL'Vf'Ia ..... 1 ,><04' .. -it I 

Figure 1-14. The MPS 1200 self-test. 

When you're satisfied that everything is working correctly, turn 
the power switch off to stop the test. 

The Maintenance Self-Test 
The MPS 1200 has another self-test called a maintenance self-test. 
This is run by turning the power on with both the LF and On-line 
buttons held down when you turn the power on. 

The print-out consists of two parts, a line identifying the version of 
the control program and character generators in your printer and 
rows of H's (which are used in the factory to check the printing 
alignment). 

To stop this test, turn the printer off, then on again. 
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CONNECTING YOUR COMPUTER 
Your printer and computer communicate by means of a serial 
cable, which comes in the box with your MPS 1200. This cable 
connects from one of the two serial ports on the right side of the 
printer to the serial port on your computer or disk drive (usually on 
the back of a Commodore computer or drive). 

WARNING: Before connecting any cables, make sure the power to 
both the computer and printer is OFF, to avoid damaging 
either unit. 

Figure 1-15 shows the serial connection with the cable on the right 
side of your printer. 

The groove on the silver part of the cable must be at the top, or the 
pins on the cable will not fit into the holes in the serial port. The 
cable end should slide in without being forced. Technical details 
about the serial connector may be found in Appendix E. 
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INTERNAL (DIP) SWITCHES 
The MPS 1200 contains several internal switches that you can set to 
determine how your printer functions. These switches are small 
levers known as DIP switches (Dual In-line Package), and each has 
only two settings (ON and OFF). They are set at the factory to the 
most frequently-used settings, but you may want to change them 
to "customize" your MPS 1200 to your own needs. 

These switches are easily accessed and not hard to reset. There are 
two ways to get to these switches, by removing the device interface 
cartridge (see Figure 1-16) or by moving a plastic covering on the 
bottom of the inside of the printer Gust in front of the platen - see 
Figure 1-17). If you're going to remove the interface cartridge 
(where you plug the serial cable in), make sure the power to both 
the printer and computer are OFF. 

Figure 1-16. Removing the device interface cartridge. 
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Figure 1-17. The DIP switch cover. 

The eight switches of the DIP switches 1 (SWl) determine how your printer 
will function in such aspects as: 

• Device number (4 or 5) 

• ASCII translation (PET ASCII or standard ASCII) 

• Control code (Commodore or Epson mode) 

• Print style (draft or near letter quality) 
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• Page length (11" or 12'') 

• Paper end detector (on or off) 

• Automatic line feed (on or off) 

• Print pitch (pica or compressed) 

The three switches of the DIP switches 2 (SW2) determine the Com
modore national character sets as shown in table below. Switch 24 has no 
effect. 

COUNTRY SW2-1 SW2-2 SW2-3 

USA/U K/Netherlands OFF OFF OFF 
Denmark/N orway OFF OFF ON 
Sweden/Finland OFF ON OFF 
Germany OFF ON ON 
France/Belgium ON OFF OFF 
Italy ON OFF ON 
Switzerland ON ON OFF 
Spain ON ON ON 

Many of these features will be discussed in the due course of the 
manual, and Appendix D covers everything you need to know 
about setting these DIP switches. 

For now, a few words about control code mode, according to DIP 
switch 1-3. 

Figure 1-18. The DIP Switches. 
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The MPS 1200 has two "modes" which determine how it reacts to 
different printer control codes, Commodore mode and Epson 
mode. When the switch is set to the OFF position, the MPS 1200 
behaves like a Commodore 1525 or MPS 803 printer. With DIP 
switch 1-3 set to ON, the MPS 1200 emulates an Epson FX printer. 
Most characters, commands and escape sequences are common to 
the two modes, so how you set this switch will depend on your 
exact needs. As you read further into this manual, you'll see more 
of what the differences between these modes are. The factory 
setting for this switch is OFF, in the Commodore mode. 
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Chapter 2 

Printer Basics 

In this chapter, we'll cover how to use the MPS 1200 printer with 
commercial programs. We start with a discussion of how dot 
matrix printers work and how they use PET ASCII/ ASCII codes to 
communicate with computers. We then cover how to use the MPS 
1200 with word processors, spreadsheets, and database programs. 

DOT MATRIX PRINTING 
The MPS 1200 is called a "dot matrix" printer because each charac
ter is printed as a group, or matrix, of dots. If you look very closely 
at the printed characters you can see the dots. Figure 2-1 shows 
how the letter H is formed from 17 dots. 

• • • • • • ••••• • • • • • • 
Figure 2-1. The letter H is formed by 17 dots 

To understand why a dot matrix printer prints as it does, we need 
to look at the print head. The print head in the MPS 1200 consists 
of a stack of9 pins placed one above the other as shown in Figure 2-2. 
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• • • • • • ••••• • • • • • • 
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• •• •• • • • 
Figure 2-2. The print head has nine pins 

When the MPS 1200 receives a signal from the computer, the 
electronics inside the printer cause certain pins in the print head to 
strike the ribbon, creating a vertical pattern of dots on the paper. 
The print head then shifts slightly, prints another column of dots, 
shifts again, and so on, until the letter is formed. As the print head 
moves across the page, a line of characters is printed. Then it 
reverses direction and prints another line of characters as it returns. 
This process is called bidirectional printing. 

The correct sequence of strikes and movement of the print head for 
each character is stored in the printer's memory. The printer selects 
the character pattern you want based on a numerical code it receives 
from your computer. These codes are part of a set that is used 
throughout the computer industry. It is known as the American 
Standard Code Jor Information Interchange, or ASCII (pronounced as 
ask-key). 

ASCII CODES 
Most of the time you don't need to be concerned about ASCII 
codes. When you type a letter A on your keyboard, the computer 
knows which ASCII code to send to the printer. But if you want to 
send a nonprinting code to your printer, to change to italics or 
compressed print for example, you need to know the ASCII code 
and how to get your computer to send it. 
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There are 256 ASCII codes, numbered 0 to 255. The first 128 
include the codes for the letters of the alphabet (both lower and 
upper case), the digits 0 to 9, and punctuation marks. For example, 
the letter A is ASCII 65; the digit 6 is ASCII 54. The first 128 ASCII 
codes also contain a number of non printing codes., called control 
codes. These codes, ASCII 0 through 31, are the ones that control 
the MPS 1200 functions. We will have more to say about them later 
in this manual. 

The second 128 codes, ASCII 128 to 255, are sometimes called the 
"high-bit" or "8-bit" ASCII characters. They are less standardized 
than the first 128 and their meaning depends somewhat on the 
particular equipment and application involved. The· MPS 1200 
interprets the high-bit ASCII codes as uppercase characters, graphic 
characters, and special symbols. 

One of the most confusing things about ASCII codes is that there 
are two numbering systems for the codes. Some books and pro
grams refer to them by their decimal value (0 to 255) and others use 
their hexadecimal value. 

Hexadecimal Numbers 
The numbers we usua-lly use are called decimal numbers because 
they are based on ten-the ten digits 0 through 9. Hexadecimal 
numbers, or hex numbers for short, are based on 16--the ten digits 
o through 9 and the six letters A through F. To distinguish them 
from decimal numbers, hex numbers are usually written in one of 
three ways: 

1. preceded by a dollar sign (e.g. $13 or $6A). 

2. followed by an h (e. g. 13h or 6Ah) 

3. preceded by an ampersand and H (e.g. &H13 or &H6A) 

All have the same meaning; it depends on which book you are 
reading. In this book, we use the second style; hex numbers are 
followed with an h, as in 6Ah. 

The ASCII codes in hexadecimal are OOh to FFh. Whether you use 
decimal or hexadecimal ASCII codes depends on your computer 
system and which software program you are using. Appendix B 
contains a complete list of all the ASCII codes with their decimal 
and hex values. 
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PETASCII Codes 
Tllne arc two versions of ASCII codes available on the MPS 1200, 
standard ASCII and PET ASCII. Since standard ASCII codes are 
limited to letters, numbers, punctuation, symbols and certain con
trol codes, there are extended versions of ASCII systems that 
feature additional characters and control codes. The extended ver
sion that you may make use of with this printer, PETASCII (the 
Commodore version of ASCII), differs from standard ASCII in a 
few ways. One difference is in the characters available. Additional
ly, the hex values are sometimes different between the versions. 

This printer (MPS 1200 European Version) has eight national character 
sets. These character sets are explained in Appendix B. 

The hex values are slightly different for the same characters in 
ASCII and PET ASCII. In this manual, where we list the BASIC 
language and hex value formats for escape sequences and control 
codes, we include the upper/lowercase PET ASCII hex values. 
Both ASCII and PETASCII values are listed in Appendix C. 

DIP switch 1-2 sets ASCII translation. When it is set in the OFF 
position, the printer uses PET ASCII code, the ON position sets 
ASCII. With the MPS 1200 set to PET ASCII, both upper/lower
case and uppercase/graphic character sets are available; with ASCII, 
only the upper/lowercase (text mode) set is used, although many 
Commodore block graphic characters are available in the upper/ 
lowercase character set. 

When switch 1-2 is set to the ON position (for ASCII), two things 
happen. First, the MPS 1200 uses only the characters in the upper/ 
lowercase character set, regardless of the secondary address used in 
the OPEN statement (see later in this chapter for secondary ad
dresses). Second, standard ASCII codes for alphabetic characters (A 
through Z and a through z) received by the MPS 1200 are translated 
to their corresponding PET ASCII values before printing. 

In other words, with switch 1-2 set On, the MPS 1200 expects the 
computer to send ASCII rather than PET ASCII character codes. 
This is useful when using commercial programs like word proces
sors, which have standard printer setup or installation routines. 
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Notes On Commodore BASIC 
If you're not using a commercial program, you have to use a 
programming language to communicate with your printer. Since 
BASIC is the most popular programming language, we're using it 
in this manual to demonstrate the MPS 1200's features. The MPS 
1200 works just as well with other high-level languages such as C 
or PASCAL. Simply send the same ASCII or PET ASCII codes 
with whatever print statements your language uses. 

There are many different versions of BASIC around. The pro
grams to come in this manual illustrating how to use the Commo
dore MPS 1200 printer's features are written in (not surprisingly) 
Commodore BASIC. We'll go over a few commands in the next 
couple of pages so you're familiar with Commodore BASIC as it 
relates to printers. 

Commodore BASIC does not use the LPRINT statement, which is 
used in many other BASICs. Instead, it uses the OPEN, PRINT# 
and CLOSE commands. 

The OPEN statement allows your computer to access devices such 
as disk drives, monitor screens and, for our purposes, printers. 

Add the OPEN statement at the beginning of a program to enable 
communication with the printer. The word OPEN is followed by a 
logical file number, which is the number to which all other BASIC 
statements will refer. This number can be from 1 to 255. The 
second number after the file number is the device number. The 
device number for the printer can be either 4 or 5. So, a line such as 

open 1,4 

opens a channel with the file number 1 to use the printer, assuming 
the device select switch is set to device 4. 

There can be a third number, known as a secondary address, 
which will be discussed shortly. 

Any file that you open must be closed when you're done with it. 
The command for this is straight-forward enough-the CL()S I·: 
command. 
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This command completes and closes any files used by OPEN 
statclllcnts. The number following the word CLOSE is thc filc 
lIumbcr to be closed, so the command CLOSE 1 closes logical file 1. 

In between the opening and closing of a file, you communicate 
with the printer. The main statement you use in Commodorc 
BASIC for this is the PRINT# statcment. 

There are a few differences between this statemcnt and the PRINT. 
First of all, the word PRINT# is followed by a number, which 
refers to the device or data file previously opened. The number is 
followed by a comma, and a list of things to be PRINTed. In this 
manual, PRINT# statements will bc used for issuing instructions 
to the printcr on what type or special effects to use, spacing, tabs, 
graphics, etc. in addition to text characters. 

Here's a short example of an instruction to the printer: 
• 

10 openl,4 
20 pt~int#l, "hello t:het~e ~" 

30 close 1 

HELLO THERE~ 

You'll be seeing a lot of short (and not-so-short) examples likc this 
in the very near future. 

You can print out a listing of a program on your printer with the 
following: 

open 1,4 
cmd 1 
list 
pt~int#l: close1 

(The print#l command in the last line was us cd to clear the buffer.) 

CMD sends the output which normally would go to the screen (i. e. 
PRINT statement, LISTS, but not POKEs into the screen) to 
another device instead. This could be a printer, or a data file on tape 
or disk. This device or file must be OPENed first. The CMD 
command must be followed by a naumber or numeric variable 
referring to the file. In the example above, the file number was 4, 
from the OPEN command. 
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Secondary Addresses 
The secondary address is an additional parameter to use with the 
OPEN command. The secondary address allows you to perform 
some printer control functions, such as setting the number of lines 
per page or line spacing in a manner compatible with Commodore 
dot matrix printers such as the 1525/MPS 801, MPS 803, 1526/ 
MPS 802 and 1000. 

The OPEN statement with a secondary address would look like 
this: 

open 1,4,n 

with 1 being the file number, 4 specifying the printer and n deter
mining the secondary address command issued. The available val
ues for n in the secondary address are 0, 3, 6, 7 and 10. Table 2.1 
lists what each does: 

Table 2-1. Secondary Address Functions. 

n Function 
o Selects uppercase/graphics character set 
3 Sets number of lines per page (see Chapter 4) 
6 Sets line feed pitch (see Chapter 4) 
7 Selects uppercase/lowercase character set 
10 Resets printer 

If the OPEN statement does not include a third number specifying 
the secondary address, a value of 0 is assumed. 

Choosing a Character Set with the 
Secondary Address 

Using the statement 

1 (1 open 1,4, 7 

instructs the printer to interpret the codes for characters received 
from the computer in upper and lower case rather than as capiLtis 
and graphic symbols (which is the default with switch 1-2 St'( () 

PETASCII.) Figure 2-4 shows both character sets. 
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Figure 2-3. Commodore mode character sets 
(USA/UK/Netherlands) 

The programs in this manual all include the secondary address of 7 
in the OPEN statements so the program listings appear in upper/ 
lower case when they're printed out. Without this character set in 
use, the programs would appear in uppercase letters and graphic 
symbols. The same codes would still be sent to the printer and the 
printer would act exactly the same, but the reader of this manual 
probably wouldn't fare as well as the printer in following the 
programs. 

CONTROL CODE AND ESCAPE 
SEQUENCES 

Now that we've reviewed some BASIC commands to communi
cate with the MPS 1200, let's consider how you actually tell it what 
you want it to do: control codes and escape sequences. As we said 
earlier, the MPS 1200 has two modes, Commodore and Epson 
modes, where it behaves differently when you give it certain 
instructions (although most commands get the same result in either 
mode). These instructions to the printer come in the form of 
control codes or escape sequences. 
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A control code is a command given to the printer in the form of a 
non-printing ASCII or PET ASCII code. An example would be 

which would tell the printer to turn expanded print on. All the 
control codes available on the MPS 1200 are covered in the upcom
ing chapters, and Appendix C contains all the control code com
mands for both Commodore and Epson modes. 

Many MPS features are controlled with escape sequences. Escape 
sequences are the same for the MPS 1200 in both Commodore and 
Epson modes. They are called escape sequences because the com
mand starts with the ASCII/PET ASCII code for ESCape (chr$(27)) 
and is followed by other codes which determine the instruction for 
the printer. The sequence ESC 4 sets italic characters, and can be 
issued with the command 

20 print#i,chr$(27) ;chr$(52) 

That doesn't look like ESC 4, but it is; chr$(27) is the ASCII code 
for ESC (get used to it, you'll be using it a lot) and chr$(52) is the 
code for 4. The MPS 1200's escape sequences are explained with 
examples for each throughout this manual. Appendix C also con
tains a complete list of all the escape codes and their functions, 
showing both the PET ASCII and ASCII versions. 

If you enter your program with your computer set to upper/ 
lowercase (text) mode, and your printer is set to PET ASCII mode, 
you may enter the escape sequences using the familiar Epson
standard characters. For example, the above command to set italic 
characters may be written as: 

When keying in the example programs that follow, pay close 
attention to the case (upper or lower) of the letters in the escape 
sequence. If the sequence requires a capital "E", make sure you 
hold down the shift key when you type "E". 
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Because ESC is used so often, many programmers defme chr$(27) 
as a string variable in their programs with an assignment statement. 
To turn on italics, for example, you could use: 

1 (1 op en 1 , 4, 7 
15 esc$=cht~$(27) 
2(1 pt~int#l, esc$"4" 
30 close 1 

ESC$ is much shorter to type than chr$(27). Adding one assign
ment statement at the beginning of a long program can save a lot of 
typing. 

Now reset the MPS 1200 by switching the power off and on before 
you move on, unless you want to continue printing in italics. 

Remember, to clear a program from the computer's memory, type 
NEW and press RETURN before entering a new program. This 
does not reset the printer; other ways beside turning the printer off 
and on will be explained at the end of this chapter. 

PRINTER INSTALLATION 
The MPS 1200 is compatible with most commercial programs
word processors, spreadsheets, database and graphic drawing pro
grams. Before you can see some printing, however, most pro
grams require that you "install" your printer, that is, tell your 
program what kind of printer you have. 

Choosing the Right Configuration 
This is where the question of which way (Commodore-compatible 
or Epson-compatible) you want your MPS 1200 configured needs 
to be answered. Let's look at the differences between the two 
configurations. 

The differences between the two configurations are not great. A 
few of the control codes, which are instructions from your comput
er to the MPS 1200, work differently in the two configurations. 

Generally, if you are writing or using programs written in BASIC, 
you probably want your MPS 1200 configured as a Commodore 
PET ASCII printer. (DIP switches 1-2 and 1-3 "OFF"). 
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If you are using commercial software designed to support a variety 
of printers (such as word processors, spread sheet programs, etc.), 
you should probably select the Epson FX compatible mode (switch 
1-3 "ON"). Nearly all software supports Epson printers, and will 
allow the MPS 1200 to produce special printing effects such as 
bold, italics, underline, superscripts, and subscripts under program 
control by the commercial software. 

If your software does not allow selection of PET ASCII (or CBM 
ASCII) along with the choice of Epson compatible printer control, 
then set DIP switch 1-2 to "ON", which will permit the software 
to send true ASCII characters to the MPS 1200, and your printer 
will print the characters properly. 

Software Printer Choices 
Many programs, especially word processors, include an installation 
routine for your printer. Typically, the installation routine gives 
you a choice of several printers or printer types. It may also ask 
some questions about backspacing, line feeds, and form feeds. 

Any of the following printer choices will work for the MPS 1200: 
"MPS801", "MPS803", "MPS1000", "Commodore printer", 
"Commodore compatible printer", "Epson printer" , "TTY-type 
printer with backspace", "ASCII dot matrix printer." Selecting 
one of these options should do the trick. 

The following summarizes the most likely uses for the configura
tions of switches 1-2 and 1-3. In particular, note the settings as they 
apply to graphic drawing programs, whether the program in ques
tion was designed for use with a Commodore or Epson-compatiblc 
printer for screen dumps. 
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Switch 1-2 Switch 1-3 
OFF OFF 

OFF ON 

ON ON 

ON OFF 

Potential Use 
MPS 801, MPS 803 emulation with Commo
dore 64 software packages such as EasyScript, 
Jane and Print Shop, which use Commodore 
Bit Map graphics. 
BASIC programmers who want to make use 
of standard control codes, such as backspace, 
compressed print, etc. 
Epson FX emulation with Commodore 64 or 
128 commercial software packages which 
have Epson-compatible ASCII printer driv
ers. These software packages generate stan
dard ASCII upper and lowercase characters, 
and often embed escape sequences in their out
put streams. 
No real practical use for this switch combina
tion. 

Some programs need more information about your printer, how
ever. If your program wants to know, the MPS 1200 printer: 

• uses device number 4 or 5 

• uses no communications protocol 

• does not require a printer initialization string (for normal 80-
column printing) 

• can backspace (ASCII 8) if set to Epson mode 

• can underline (ASCII 95 or escape sequence) 

• does an automatic line feed in Commodore mode 

• does not do an automatic line feed in Epson mode, unless you 
change internal switch 1-7 

• can do a form feed (ASCII 12) 
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If your program asks other questions, or doesn't have any printer 
choices that resemble those above, eliminate the choices involving 
letter quality or daisy-wheel printers (with names like Diablo and 
Spinwriter) and experiment. The worst that will happen is that 
you'll get very strange results or no results at all and you can make 
a different printer choice. 

Once you've completed the installation, you're ready to use your 
new MPS 1200 printer. Try a short printing sample using your 
program. You will see what a good choice you made in purchasing 
the MPS 1200 printer. 

WORD PROCESSORS 
Strange as it may seen, the special printing effects built into many 
word processing programs are limited to boldface and underlining. 
Fortunately, most programs provide a way to send special codes to 
the MPS 1200 to take advantage of its additional capabilities such as 
italics, compressed and double width print, superscripts and sub
script, graphics characters, and so on. But it takes a little maneuver
mg. 

The trick is to get your word processing program to place the 
necessary non printing codes into your text file and send them on to 
the printer without interpreting them as its own commands. 

Literal Characters 
A "literal" character tells the word processing program that the 
character following it is to be accepted literally (placed in the text 
file as is) and not interpreted as a word processing command. The 
literal character in many word processing programs is itself a 
particular nonprinting control character. Different programs use 
different keys. Check your word processor's user manual to see 
how to insert nonprinting codes into your file. 

For example, to select emphasized print, you must send the code 
ESCape E to the MPS 1200. To enter ESC E into your text file, key 
your word processor's literal character, ESC, and then E. It doesn't 
matter how this sequence shows on your screen; when you print 
the file, the MPS 1200 will get the message that you want empha
sized print. 
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Remember, when inserting escape sequences manually, to send the 
proper version of ASCII code related to how DIP switch 1-2 is set. 
Since PET ASCII (switch 1-2 OFF) and ASCII (switch 1-2 ON) are 
slightly different, make sure the version that you use is consistent 
with how switch 1-2 is set. 

SPREADSHEETS, DATABASES, AND 
OTHER PROGRAMS 

Most of these programs provide a setup option in their output or 
print mode that asks you to make two settings for your printer: the 
number of characters per line, and the codes to be sent to the printer 
at the start of printing, called the "printer initialization string." 

The two settings are related. The number of characters per line 
depends on the print mode, which is determined by the initializa
tion string you send. Table 2-2 shows printer initialization strings 
for some common print modes. 

Table 2-2. Printer Initialization Strings 

Print 
Mode 
1 O-pitch Pica 
12-pitch Elite 
Compressed Pica 
Compressed Elite 

Characters 
per Line 

80 
96 

136 
160 

Initialization 
String 
None 
ESC M 
ESC chr$(15)* 
ESC M ESC chr$(15) 

*If you plan to use your printer mostly for financial applications, 
you may want to set the internal switches so that compressed mode 
is automatically selected when the MPS 1200 is turned on (see 
Appendix D). If you make this change, the initialization string for 
compressed print is not needed when you send your output to the 
printer. 

Initializing The Printer 
When you initialize the MPS 1200, you clear any special settings 
you have made and return the printer to the settings specified by 
the current internal switch settings and the Read Only Memory 
(ROM) of the printer. 
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There are three ways to initialize the printer: 

1. By turning the power switch OFF, then ON again. 

2. By sending the software command ESC@. 

3. By sending a secondary address of 10 in a print channel (OPEN) 
command. 

Table 2-3 shows you what happens during initialization: 

Table 2-3. Printer Initialization Settings 

Setting 
Print head 
On-line status 
Print buffer 
Margins 
Tab settings 

Character pitch 
Line spacing 
Page length 
Top of form 
Switch settings 
Cut sheet feeder 

Description 
Returned to the home position (the extreme left) 
Placed on line, unless out of paper 
Cleared, including download characters 
All margins are cleared 
All tab settings are cleared; horizontal tabs are set at 
every eight columns 
10 characters per inch, or set by switch 1-8* 
1/6 inch 
11 inches, or set by switch 1-5* 
Current paper position 
Records current settings 
Initialized, if installed; any paper is ejected 

*For details concerning internal switch settings, refer to Appendix D. 

In this manual, the term power on default values, or simply defaults, 
are those set by initialization. 

IMPORT ANT: It is a good idea to reset the printer after running each 
program in this manual. 
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Chapter 3 

Printing Text 

Starting with this chapter we'll look at each of the MPS 1200's 
features in detail-what the feature does, how it works, and how to 
use it. We'll show you example programs that illustrate how to 
send the control codes to the MPS 1200. 

If you plan to write your own programs, you'll find the programs 
in this section provide examples of proper command syntax and 
may be useful as subroutines. If you don't know BASIC, you can 
still use all of the MPS 1200's features. Just follow the code syntax 
in the example programs. 

This chapter covers the commands that control the way the MPS 
1200 prints text. You'll learn how to get near letter quality print 
and proportional spacing, how to change pitch and character width 
and height, how to use doubles trike, emphasized, italic, reverse 
print, underlining, and how to print superscripts and subscripts. 

When you finish this chapter you'll be able to customize your text 
printing exactly to your task and needs. 

NOTE: So that your sample programs come out the same, we assume 
that you have internal switch 1-2 OFF (to configure your MPS 
1200 as a PET ASCII printer). 

NEAR LETTER QUALITY 

Format 
BASIC 
Hex 

ON 
chr$(27) "x1" 
1 B 58 31 
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OFF 
chr$(27) "xO" 
1B 58 30 



Near letter quality (NLQ) printing is a fcature you will usc often. 
III this modc, the MPS 1200 uses a special charactcr sct vcry similar 
to the typc on a typewriter or lettcr-quality printcr. Using NLQ 
printing for your correspondcncc and rcportsgivcs thcm a polishcd 
profcssionallook. 

To make the commands casy to rcmcmbcr, many of thc MPS 
1200's features arc turned on and off in thc samc fashion. Adding a 
1 to the command turns the feature on; adding a 0 to thc command 
turns the feature off. NLQ mode uscs this schcmc. 

The NLQ command is ESC x (the x must bc lowcr casc). To turn 
on near letter quality mode, scnd ESC xl to the MPS 1200; to turn 
it off, send ESC xO. Try it by typing the following BASIC pro
gram: 

H) open 1,4,7 
20 pt·'int#1,cht'$(27) ":-:1"; "NLGl Mode" 
3(' pt'int#1,cht'$(27) ":.~('''; "Not The NLGl Mode" 
40 clDse1 

NLQ Mode 
Not The NL.Q Mode 

Sometimes it is more convenient to use their PET ASCII or ASCII 
codes rather than typing "xl" and "xO". 

Using PET ASCII codes, the same program bccomcs: 

10 Clpf?nl,4, 7 
20 pt'int#1,cht'$(27) ;cht"$(88) ;(:ht"$(49); "NLW !'"lode" 
~,;o pt'intff:l, cht'$ (:,:7); cht'!f; (88); cht'$ (48) ; "Not The NLQ Mode" 
40 closel 

NLQ Mode 
Not The NLQ Mode 

NOTE: Since the 1 and 0 work as on and off switchcs rathcr than actual 
characters, you can substitute chr$(l) and chr$(O) for thcir 
actual ASCII codes if you like. 

3-2 



The following program demonstrates the difference between ncar 
letter quality characters and standard characters: 

10 open1,4,7 
20 for n=32to90:a$=a$+chr$(n):next n 
30 print#l, cht'$ (27) ":-:1"; "NLGl l"lode" 
40 print#l,a$ 
50 pt'int#l,cht'$(27) ":·:0"; "Not Thf? NLGl Mode" 
60 pt'int#l, a$ 
70 closel 

NLQ Mode 
!"I$%&'()*+,-.I0123456789:;<=>?@abcdefghijklmnopqrstuvwxyz 

Not The NLGl Mode 
! "#$I.~<' () *+, -./0123456789: ; <=>?@abcdefghi jk Imnop9t'stuvw:·:yz 

When you run this program, the complete character set for near 
letter quality followed by the complete standard set will be printed. 

NLQ (Commodore mode only) 

Format 
BASIC 
Hex 

ON 
chr$(31 ) 
1F 

OFF 
chr$(159) 
9F 

With switch 1-3 set to Commodore mode, you can also print in 
NLQ by issuing the printer control code chr$(31). chr$(159) turns 
it off, as in the following example: 

10open1,4,7 
20 pt'int#1,cht'$(31);''NLQ Mode-'-Commodot'e mode only'" 
~"(I pt'int#1,c:ht'$(159);"Not The NLQ Mode" 
40 !: 1 (Jse 1 

NLQ Mode--Commodore mode only 
Not The NLQ Mode 

Near letter quality printing looks good, doesn't it? So why not lise 
this mode all the time? For certain applications, you may want t() 

do that. But there arc some things about near letter quality Illode 
you should know first. 
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Nt';lr ktter quality achieves its crisp appearance by printing each 
hill' twice. The speed of near letter quality print is therefore slower 
I hall standard print. If you are printing a long document, the 
slower speed can make a considerable difference. 

III some cases, you may want to change between ncar letter quality 
and standard mode without using BASIC to send the MPS 1200 a 
command. For example, when using a word processor you may 
want to use a standard mode for quick notes and draft copies, and 
ncar letter quality mode for finished products. For these applica
tions, the MPS 1200 provides a way to turn ncar letter quality 
mode on and off using the control panel. 

With the MPS 1200 on-line, hold the LF (line feed) switch down 
while pressing the On-line switch. You will sec the print head shift 
twice, indicating that the MPS 1200 is now in ncar letter quality 
mode. To change back to standard mode, repeat the procedure. 
This time the print head jumps just once, indicating that the MPS 
1200 has changed to standard draft mode. 

You can usc the control panel to change between near letter quality 
and standard mode any time the on-line and ready lights arc lit, 
even if the mode was previously changed by a program command. 
For example, you can have your word processor select near letter 
quality mode automatically by including ESC "xl" in its printer 
initialization string. If you later want to print a quick draft copy, 
you can use the control panel to change to standard mode. 

NOTE: Some word processing programs send a reset code to the 
printer as they start printing. This reset code will change the 
printer back to draft printing. These programs won't allow 
you to change to near letter quality using the control panel, 
unless you can make the word processing program pause dur
ing printing so that you can change modes. 

CHARACTER PRINT WIDTH 
The MPS 1200 has three ways to change the width of a printed 
character: (1) changing the basic pitch, (2) expanding the charac
ters, and (3) compressing the characters. By combining these three 
methods, the MPS 1200 can print in eight different character 
widths as shown in Table 3.1. 
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Table 3.1 Character Widths 

Character Width 
Pica Standard 
Pica Expanded 
Pica Compressed 
Pica Compressed 

Expanded 
Elite Standard 
Elite Expanded 
Elite Compressed 
Elite Compressed 

Expanded 

Characters/Inch 
10 
5 

17 

8.5 
12 
6 

20 

10 

Max. Characters/Line 
80 
40 

136 

68 
96 
48 

160 

80 

We'll cover the commands for each of these print widths in this 
section. 

Pitch 
The pitch tells you how many characters will be printed in one 
inch. It is another term for characters per inch, or CPI. 

The MPS 1200 is capable of two basic pitches: 10-pitch, called pica, 
and 12-pitch, called elite. They are described below. 

Pica Pitch 

Format 
BASIC 
Hex 

ON 
chr$(27) "P" 
1B DO 

OFF 
chr$(27) "M" 
1B CD 

Pica is the default pitch. When you first turn on the MPS 1200, it 
will print at 10 characters per inch by default until you change it. 
Pica pitch does not cancel other width commands such as expanded 
or compressed print. Pica pitch can be turned off by selecting the 
other pitch command, which is elite. 
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Elite Pitch 

Format 
BASIC 
Hex 

ON 
chr$(27) "M" 
1B CD 

OFF 
chr$(27) "P" 
1B DO 

You tell the MPS 1200 to change to 12-pitch elite by sending the 
command ESC M. To change back to 10-pitch pica, send the 
command ESC P. 

To see the difference between 10- and 12-pitch, run the following 
program: 

U) op en 1 , 4. 7 
2(' pl·'int#l, cht'$ (27) "P" 
3(1 pt'int#l, "Compat'e this line in 12 pitch elite" 
4(' pt'int#l, cht'$ (27) "M" 
5') pt"'int#l,"to this line in H' pitch pica":pt'int#l 
6(' print#l, cht'$ (27) "P"; "You can also have"cl·1I"'$ (27) "M" :.i 

7(' pt·'int#l," both pitches in one line";cht'$(27)"P"; 
8(1 p t' i n t # 1," if you 1 ike. " 
1(") close 1 

Compare this line in 12 pitch elite 

to this line in 10 pitch pica 

You can also have both pitches in one line if you like. 

You will see these results: 

The semicolons in program lines 60 and 70 tell BASIC not to send a 
carriage return and line feed at the end of the print statement. This 
BASIC technique allows you to send the MPS 1200 strings of 
characters mixed with commands and still have everything print on 
one line. 

Pitch can also be changed with the master pitch command, ESC-3, 
and with the master select command, ESC !. These master com
mands are described later in this chapter. 
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Expanded Print 

Format 
BASIC 
Hex 

ON 
chr$(27) "W1" 
1 B D7 31 

OFF 
chr$(27) "WO" 
1B D7 30 

Both of the MPS 1200's pitches can be expanded to twice their 
normal width. In expanded print, the width of the characters and 
the spaces are doubled. This means the maximum number of 
characters per line is cut in half. 

Expanded pica prints 5 characters per inch, so you can print a 
maximum of 40 characters per line on the MPS 1200. Expanded 
elite prints 6 characters per inch, for a maximum of 48 characters 
per line. 

The command to select expanded print is ESC W. Like the NLQ 
command, the expanded print command uses a 1 and 0 as its on and 
off switches. Sending ESC WI to the MPS 1200 turns on expanded 
print; sending ESC WO turns off expanded print. Try the following 
statements: 

lOop en 1 , 4, 7 
20 for n=32 to 56:a$=a$+chr$(n):next n 
30 if x=l then 60 
4(' pt~int#l ,cht'$(27) ;cht~$ (80); "Pica" 
5':' goto 70 
60 pl··'int#1.!cht~$(27) "M"; "Elite" 
7';:' pt~int#1,cht~$(27) "Wi"; "e:·:pand it" 
80 pt'int#l, a$ 
9(' pt~int#1,cht'$(27)"W(J"; "no, don't" 
1')(' pt·'int#l, a$ 
105 x=x+l:if x<2 then 30 
110 closel 
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r·' i c: i:\ 
'I":::~ ~:-~: 1--;::]0 .a. ri d i. t 

~ ..:J:I:: '$ %;e:-...;: ~ () *. -+- ., ./ ,:::~ 1 23456 7B 
no, don't 

! "#~"I.~~' () *+, -./012345678 
El i te 
e~-~pa.nd it 

~ 11#$%&' ( > *+., -_ /012345678 
no, don't 

! "#$I.~~' () H, -. /':'12345678 

Now change the pitch to elite with ESC M and try expanded print 
again. You'll see what a difference pitch can make. 

In Commodore mode, you can also select expanded print with a 
control code, chr$(14). Send chr$(14) to the printer to turn on 
expanded print, and chr$(15) to turn it off. 

One frequent use for expanded print is for headlines and titles. In 
this case, you need to turn on expanded print for just one line and 
then return to a normal character width. You can do this by 
sending ESC W1, printing the headline, and then sending ESC WOo 
But there is an easier way. 

One-line Expanded Print 

Format 
BASIC 
Hex 

ON 
chr$(27) chr$(14) 
1B DE 

OFF 
chr$(27) "WO" 
1B 0730 

~P..~~~_'!!_'?~!._'?~!I ___________________________________________________________________ _ 
Format ON OFF 
BASIC chr$(14) chr$(20) 
Hex DE 14 

The command ESC chr$(14), or chr$(14) in Epson mode, turns on 
expanded print for one line only. The MPS 1200 automatically 
returns to normal print for the next line. Type these statements to 
see how it works: 
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10 open1,4,7 
20 pt"'int#:L,chr'$(27);chr'$(14)j"This line will be e:-:panded." 
30 pr-'int#l,"But thi.s line won't." 
4() c lose1 

Th~~ 1~n~ ~~11 b~ ~xp~nd~d_ 

But this line won't. 

If you want only part of a line in expanded print, the command 
chr$(20) in Epson mode can be used in mid-line to cancel chr$(14) 
or ESC chr$(14)_ The following example shows this: 

10 Dp f:~n 1, 4, "7 
20 pt'int#l, "Both ";cht"~(27) ;cht'$(14); "e:-:panded"; 

ctH'$ (20) :;" and nOt-'mal pr--int" 
30 closel 

Both e->-<p.anc::le-c::1 and normal print 

Note that while you can cancel one-line expanded set by ESC 
chr$(14) or chr$(14) with ESC WO, you cannot cancel ESC WI 
with a chr$(20) or chr$(15)_ 

Compressed Print 

Format 
BASIC 
Hex 

ON 
chr$(27) chr$(15) 
1B OF 

OFF 
chr$(27) chr$(18) 
1B 12 

~P-!~~~_'?~~_'?~!I ___________________________________________________________________ _ 
Format ON OFF 
BASIC chr$(15) chr$(18) 
Hex OF 12 

The characters in both of the MPS 1200's pitches can be COlll

pressed to approximately 60% of their width so you can prillt IiI 
more characters per line_ As with expanded print, both charaCln~ 
and spaces are affected. 
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Compressed pica prints 17 characters per inch, for a maximum of 
136 characters per line. Compressed elite prints 20 characters per 
inch, so you can print a maximum of 160 characters per line. 

You can compress the print in either pitch by sending ESC chr$(15) 
(or just chr$(15) in Epson mode). The command ESC chr$(18) (or 
just chr$(18) in Epson mode) turns off compressed print and re
turns you to either pica or elite pitch, whichever you set last. 

Note that compressed print is not turned off automatically at the 
end of a line, as was one-line expanded print. Run the following 
program to see the effect of compressed print: 

1 (I op en 1 , 4, 7 
20 print#1,cht'$(27);cht'$(15);".This would nevet' fi.t 

comfot'tably on a single line .•. " 
30 pt'int#l, cht'$ (27); cht'$ (18);" i fit wet'e all t'egul.at' pt"int" 
40 closel 

This would never fit cOlfortably on a single line." 
if it were all regular print 

Compressed Expanded Print 
You are also able to turn on both compressed and expanded print in 
combination with pica or elite pitch. The result is a character width 
about 85% of the normal pitch. Compressed expanded pica prints 
8.5 characters per inch, a maximum of 68 characters per line. 
Compressed expanded elite prints 10 characters per inch, which is a 
maximum of 80 characters per line. 

The following program demonstrates all eight of the MPS 1200's 
character widths. Key in the program, run it, and keep the printout 
as a guide to the MPS 1200's different characters widths. 
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1~) Dp en 1 , 4, 7 
20 sc:$:::=cht~$ (27) 
::::0 pt"int#l, "CPI::::Chi::u-'actet~s Pet~ Inch":pt~int#l 

40 pt~int#l, sc$"M"; sc$; cht~$ (l~j) ; 

50 pt~int#l~"Elite Campt~eS5E?d:20 CPI" 
60 pt~int#l, sc$"P"; sc$; cht~$ (15); 
70 pt~int#l, "Pica Compt~essed: 17 CPI" 
80 pt'int#l? sC$"@"; sC$"M"; 
90 pt~int:f:l:l, "Elite Standat"d: 1,2 CPI" 
1(":1 pt"int#l, sc$"P"; 
11,0 pt~inUl=l~ "Pica Standat'd: H' CPI" 
12') pt~int#l, sc:$"M"; sc$; ct'w$ (15); sc$"W1,"; 
13') p t~ i nt#l, "E 1. i te Compt~essed E:':panded: H' CP I" 
14(' pt~int#l, sc$"P"; cht~$ (27) ; cht~$ (15) ; 
15(' P t~i nt#l , "P i ca Camp t~e!5sed E:·:pandf?d: 8.5 CF'I" 
16(1 pt~int#l, sc$"M"; sC$; cht~$ (18) ; 
17':' pt'i.nt#l, "EI i te E:':p,:anded: 6 CPI" 
18':' pt'int#l, sc$"P"; 
19') pt'int#l, "Pica E:':panded:5 CPI" 
2(":' pt·, i n t# 1" 5C$" W(," ; 
2H' c IDsel 

CPI=Characters Per Inch 

Elite CoIpressed:20 CPI 
Pica Compressed: 17 CPI 
Elite Standard: 12 CPI 
Pica Standard: 10 CPI 
Elite Compressed Expanded: 10 CPI 
Pica Compressed Expanded:8.5 CPI 
E1~te Expanded:6 CPI 
p~c~ Exp~nd~d=5 CPI 
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PROPORTIONAL PRINT 

rormat 
BASIC 
Hex 

ON 
chr$(27) "p1" 
1 B 50 31 

OFF 
chr$(27) "pO" 
1 B 50 30 

----------------------------------------------------

Until now, all of the print widths we have discussed have been 
fixed. That is, each character has the same width; in pica printing, 
an "i" occupies 1/10 of an inch, an "M" occupies 1/10 of an inch, 
an "0" occupies 1/10 of an inch, etc. But because the shapes of the 
letters are quite different, some characters (notably "i" and "1") are 
printed with a lot of space around them. A step forward in reada
bility and aesthetics comes with proportional printing, where the 
space each printed character occupies is proportional to its shape. 

The command to turn on proportional print is ESC pI; to return to 
normal fixed spacing, use ESC pO. Note that you must use a lower 
case p. 

~:; openl, 4,"7 
10 pI·'int#1,cht"*(27)"p1", 
::~O gosub 1 ()O 
30 pt"int#l, cht'$ (27) "pO", 
40 gosub 100 
50 (2nd 
10(1 pt'int#1.,"A step ·fen-ward in t'eadability and aesthetics" 
1:1.0 pt·-int#1,"cCimes wi_trl "; 
120 pt'--int#1, cht'$ (27) "4"; 
1~:;':) pI--':int#1, "pt'opot'tional pt'inting"; 
lJJ.O pt"int#1, c:1·H-'$ (27) "5"; 
150 pJ""'int#l" "whet'e the" 
160 pr'intj*i, "width each pt'inted chat'actet' occupies is" 
170 pt'int#l, "PI-'opot'tional to i.ts shape." 
1130 P t" i n t # 1 
190 1-'etuI-'n 
200 close 1 
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A step forward in readability and aesthetics 
comes with proportional printing where the 
width each printed character occupies is 
proportional to its shape. 

A step forward in readability and aesthetics 
comes with proportional printing where the 
width each printed character occupies is 
proportional to its shape. 

Proportional characters are always printed in emphasized print and 
are compatible with all of the styles and widths we have discussed 
so far: draft, neat letter quality, expanded, compressed, elite and 
pica. By changing the width (say, from pica to elite), you change 
the overall width, but the printing will be the same as either regular 
pica or regular elite. 

Using the previous program, add the line below to make every
thing print with proportional characters. Compare the results to 
your earlier printout; they will be similar, but noticeably different. 

PROPORTIONAL SPACING 

Format 
BASIC 
Hex 

ON 
chr$(27)" ";chr$(n) 
1 B 20 nh 

OFF 
chr$(27)" ";chr$(O) 
1 B 20 OOh 

If you think we've discussed character print width just about 
enough, bear with us for one more variation! In addition to chang
ing the width of the actual printed characters, you can also vary the 
space between the characters. This feature can be used in creating 
fancy justified text or if you just want the print to appear "looser." 

The command for proportional spacing is, appropriately enough, 
ESC (space). Following the space is the number of additional print 
columns (or dots) that you would like to place between each 
character. To specify this number, you must usc the chr$ function; 
you cannot use a statement like PRINT#1,chr$(27)" 9" and expect 
to add 9 dots between characters. 
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This short program should demonstrate the effect of the propor
tional spacing command: 

I" npenl,4,7 
L~j fClI' n"'ltol\) 
:'(1 pt'int#l, cht'$ (27)" "cht'$ (n); 
-;() pr'int#l, "The same lettet's, different spacing" 
'I(! ne:·:t n 
~5(! pl"'int#l, chr'$ (27)" "cht'$ «(I) 

60 closel 

The same letters, different spacing 
The same letters, different spacing 
The same letters, different spacing 
The same letters, different spacing 
The same letters, different spacing 
The same lettet's, differ'ent spacing 
The sam e 1 e t t e r 5, d iff ere n t spa c i n g 
The sam e let t e r s, d iff ere n t spa c i n 9 
The sam e let t e r s, d iff ere n t $ pac i n g 
The sam e let t e r s, d iff ere n t spa c i n g 

The last statement returns the MPS 1200 to its default overall 
character spacing: 0 dots, Proportional spacing can be combined 
with all print features, including proportional printing, 

JUSTIFIED PRINTING 

Format 
BASIC 
Hex 

ON 
chr$(27) "a"chr$(n) 
1B41 nh 

OFF 
ch r$(27}" a" ch r$(O) 
1B 41 OOh 

Justified printing prints lines in the NLQ mode that are aligned in 
any of four different ways, To use this command, send ESC a 
followed by the ASCII code for a number from 0 to 3 to specify the 
type of justification you want (see Table 3,2), 
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Table 3-2. Styles of Justified Printing 

n Justification Style 
o 
1 
2 
3 

Flush against the left margin (default) 
Centered (between left and right margins) 
Flush against the right margin 
Fully justified (flush against both margins) 

With fully justified printing, the MPS 1200 adjusts the spaces 
between every word on a line from 0,5 to 2 characters width, If it 
fails, the word on the margin is recorrected almost to the original 
position, 

10 open1,4,7 
20 pt'int#1,chr$(27) ">:1"; 
30 pt'int#l, cht"$ (27) "Gl"cht'$ (40); 
40 pt'inUtl,cht'$(27) "a"cht'$(O) 
50 pt'int#l, "Flush le'ft" 
60 pt"'int#l, cht'$ (27) "a"cht'$ (1) 
70 print#l, "Centet'ed between the margins" 
80 pt"int#l, cht'$,(27) "a "cht'$ (2) 
90 pt'int#l, "Flush t'ight" 
100 print#l, cht'$ (27) "a"chr$ (3) 
110 pl"int#l, "This te:,:t is justified flush on both sides." 
115 pt"int#l,"Notice how it automatically IiIwaps around, 

jLlstified at both mat'9ins." 
120 pt'int#l,cht'$(27) "@":close 1 

Flush left 

Centered between the margins 

Flush right 

This text is justified flush on both sides. 
Notice how it automatically wraps around, 
justified at both margins. 
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PRINT DENSITY 
When printing text, it is sometimes desirable to have some words 
stand out darker than the rest. Headlines are often printed in 
boldface, for example. The MPS 1200 has two features that allow 
you to vary the darkness, or density, of the print: emphasized and 
doubles trike print. For very dark printing, you can use both at 
once. 

Emphasized Print 

Format 
BASIC 
Hex 

ON 
chr$(27) "E" 
1B C5 

OFF 
chr$(27) "F" 
1B C6 

In emphasized print, the characters are double-printed in one pass. 
Each character is printed a second time offset slightly to the right so 
that the dots overlap and produce a shadow effect. 

When proportional printing is in effect, the characters are automati
cally printed in emphasized mode. 

5 openl,L~,7 
2~) pt'int#l, cht'$ (27) "E"; "YESSIR! RIGHT AWAY, SIR!" 
3(l pt·'int#1,cht-$(27)"F";" .•• when I get at-ound to it." 
40 closel 

YESSIR! RIGHT AWAY, SIR! 
.•. when I set around to it. 

Doublestrike Print 

Format 
BASIC 
Hex 

ON 
chr$(27) "G" 
1B C7 
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In doublestrike, the MPS 1200 prints the entire line and then 
returns to print it a second time. You probably didn't notice, but 
on the second pass the paper is rolled up very slightly so that the 
dots print just below those from the first pass. 

The names are slightly misleading because both features actually 
darken the characters by printing them twice. The difference is in 
the way the second printing is done. To see the difference, try the 
following program and watch the print head as the program runs. 

1 I) op en 1 , 4, 7 
21) pt'int#l, cht'$ (27) "E"; "Double stt'ike" 
31:) pt'int#1,cht'$(27) "G"; "Double stt'ike and emphasized" 
4') pt'int#1,cht'$(27) "F";cht'$(27) "H"; "Neithet'" 
5() c 10se1 

Your result will look like this: 

Double strike 
Double strike and eaphasized 
Nei thet' 

Now you know why combining both methods produces such dark 
print. In emphasized doubles trike, each letter is printed four times. 

Emphasized and doublestrike both produce a higher quality print, 
but they take considerably more time to print. They also take a toll 
on your printer ribbon. For these reasons, most people use them 
only for headlines and occasional words that need emphasis. 

SPECIAL EFFECTS 
Perhaps you think we've covered a lot of special effects already, but 
the MPS 1200 still has quite a few more to come. In this section 
we'll cover italics, underlining, reverse print, as well as superscripts 
and subscripts. Except for reverse print, all of these features can be 
combined with the print width and print density features we've 
discussed already in this chapter. Together they produce over 200 
varieties of print styles! 



Italics 

Format 
BASIC 
Hex 

ON 
chr$(27) "4" 
1B 34 

OFF 
chr$(27) "5" 
1B 35 

Italics are another means of adding emphasis and variety to your 
printing. The MPS 1200 has a complete italic character set separate 
from its standard roman characters. Because of this, you can com
bine any of the features discussed in this chapter with the italic 
commands. You can print in mean letter quality italics, elite italics, 
compressed italics, emphasized italics, and so on. 

The command to turn on italics is ESC 4. The command ESC 5 
turns off italics. Try the following program to see the difference 
between the MPS 1200's roman and italic characters: 

1(' open1,4,7 
15 for n=32 to 56:a$=a$+chr$(n):next n 
2(' pt~int#1,chr$(27) "4"; "Italic chat~actet·,s" 

25 pt"int#1, a$ 
30 pt~int#1,c:ht"$('27) lI~i"; "N(Jt~mal chat~ac:tet~s" 

35 pt"int#l, a$ 
8(' pt"int#1, "Not~mal--'''; cht~$ (27) "4"; "and i tal ic-·- II

; 

90 pt~int#l, cht~$ (27) "5"; "chat~ac:tet~s" 
1 (H) close 1 

You will see the following results: 

Italic characters 
!"#$%&·()*+~-./01234567B 

Normal characters 
I "#$~~~~' () *+, -". /012::::A567E3 

Normal--and itajic--characters 
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To print a single word or phrase in italics in the middle of a line of 
roman print, just insert the italic commands before and after the 
word as in line 80. 

NOTE: Commodore graphic characters do not have an italic font. 

Under lining 

Format 
BASIC 
Hex 

ON 
chr$(27) "-1" 
1 B 2D 31 

OFF 
chr$(27) "-0" 
1 B 2D 30 

The MPS 1200 can underline any of its print styles, roman or italic. 
The underline command is ESC - (hyphen). It uses 1 and 0 as its on 
and off switches. Sending ESC -1 turns underlining on; sending 
ESC -0 turns underlining off. You can substitute chr$(l) and 
chr$(O) for the actual ASCII codes since 1 and () work as on and off 
switches rather than the actual characters. 

Another use for underlining is to draw rules, to set something 
apart, to create special forms, or for "fill-in-the-blanks." The MPS 
1200 underlines everything, spaces and characters, from the point 
that underlining is turned on to the point that it is turned off. 

The following program illustrates a few underlining effects: 

10openl,4,] 
20 Fwint#l, liThe MF'S 120(' can "; 
;:::() pt"'int#l, c:ht-·$ (Zn "-'1"; "undet~l ine" 
'-I') r)t"int#l, cht'$ (27) 11._(,,,; "ew lE't you. sign on 
::,','j (1 p t"' i II t; *" :1. , c h t·, $ ( :~ 7) II - 1 II ; II 

60 pt'int#l, cht"$ (:~7) "-'0";" DOTTED LINE" 
](1 c 1. u'".e 1 

TIH:~ IVIF'f; L?OO can 1.:!n .. !=IE!Tlj.J:U~, 
ur let you sign on the 

nUTTED L, I NE 
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Reverse Print 

Format 
BASIC 
Hex 

OR 
BASIC 
Hex 

ON 
chr$(27) "r" 
1B 52 

chr$(27) chr$(126) "21" 
1B 7E 32 31 

OFF 
chr$(27) "t" 
1B 54 

chr$(27) chr$(126) "20" 
1 B 7E 32 30 

~~~~~~~_~~_~~~~_~~!L ________________________________________________________ _ 
Format ON OFF 
BASIC chr$(18) chr$(146) 
H9 12 92 

There are two escape sequences you can use to access reverse print. 
One is ESC r (make sure it's a lower case Ur") and the other 
command is ESC-21. The character before the 21 is called a 
"tilde." This symbol probably isn't on your keyboard, so you must 
use its ASCII code form: chr$(126). This version of the reverse 
print command uses 1 and 0 as its on and off switches. Sending 
ESC-21 turns on reverse print; sending ESC-20 turns off reverse 
print. You can create many special effects using reverse print with 
some ingenuity and a little programming. 

In Commodore mode, you can also turn reverse on and off by 
sending the control codes chr$(18) to turn reverse printing on and 
chr$(146) to return to normal non-reversed printing. 

5 Dpen 1,4,7 
10 for n=32 to 56:a$=a$+chr$(n)~next n 
2(' pt'int#l., c:r', 1"$ (27) ; cht··$ (1:,:6) "::::-::1."; "F(e\lE·t···!:;e pl····int" 
25 pr'int#l.!a$ 
30 pl·'int#l,c:ht'~~c::~7) ;c::ht····,td12,':d ":20"; "Not t'evet'se pt'int" 
35 pt'int#:l, ;"'1$ 

40 c]. C)~;;e 1 

Revet'se P t' 1 n t 
, "# $ !. ,~, ' ( ) * + , -. / (1 1 :: -:; 4 5 6 7 8 

Not reverse print 
~ "#$I.~,' () *+, -./(112345678 
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Superscript 

Format ON OFF 
BASIC chr$(27) "SO" chr$(27) "T" 
Hex 1B 03 30 1B 04 

Subscript 

Format ON OFF 
BASIC chr$(27) "S1" chr$(27) 'T' 
Hex 1 B 0331 1B 04 

The superscript and subscript feature prints characters at half their 
normal height. Superscript prints its characters in the top half of the 
line, and subscript prints on the bottom half of the line. The width 
of the "script" characters matches whatever pitch is in effect. Script 
characters can be used with all of the MPS 1200's features except 
reverse print. 

The script command is ESC S. It uses 0 and 1 differently from the 
other commands we've looked at. Sending ESC SO turns on super
script; sending ESC Sl turns on subscript. ESC T (for text) turns 
off either mode and returns to normal (full-height) characters. 

The following program shows how the script command works: 

1 (, Dp en 1 , 4, 7 
2') pr'int#:L, lIyou"; cht"$ (27) "S':) " ; IITM II; chr'$ (27) "T"; 
:30 pt'inttll, "can pt'int in";cht'$(27) "51)";" sLlperSct'ipt ";cht'$(27) "T"; 
40 pt'int#l, "and";chl'$(27) "51";" subscript ";chl'$(27) "T" 
50 pt'inttl1,"like this:" 
60 pt"' in t# 1., IIH II; c~ht·'$ (27) II SO "; "211 ; eh t"$ (27) II Til; II SO"; chr'$ (27) "Sl l1

; "411 
!() F""inttll, .:hl"$ (27) "T" 
nn clnset 

VOu™ can print in _wp_~_c~~pt and _ub_cr~pt 

likE' this:;:: 
H~~::;U4 
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hH)lllotl'S and. mathcmatical formulas are probably the most com
IIIDII lise of superscript and subscripts, but they have other uscs as 
well, slIch as packing a lot of text in a small spacc, as in some legal 
COli tracts, for example. 

Character Height 
The MPS 1200 has another feature which is espccially useful for 
printing signs and headlines: vertically enlarged printing. To print 
thcsc characters, the print head makes two passes over thc paper, 
printing the top half in thc first pass and thc bottom half in thc 
sccond pass. This makes the character twice as high as regular 
print. 

Vertically Enlarged Print 

Format 
BASIC 
Hex 

OR 
BASIC 
Hex 

ON 
chr$(27) "h" 
1B 48 

chr$(27) chr$(126) "11" 
1B 7E 31 31 

OFF 
chr$(27) "u" 
1B 55 

chr$(27) chr$(126) "10" 
1B7E3130 

There are two escape sequences you can use to acccss vcrtically 
enlarged print. One sequence is ESC h (note thc lower case "h") to 
turn it on and ESC u to return to normal height printing. Thc othcr 
command sequence is ESC~l1, which requires you to usc thc 
ASCII code chr$(126) for the tilde. This form of the command uscs 
1 and 0 as its on and off switches. Sending ESC~11 turns on 
vertically enlarged print; sending ESC~10 returns to normal hcight 
printing. 

10 openl,4,7 
20 pt'int#i,cht'$(27) ;cht'$(126) "11"; "Hey, You!!" 
:::;0 pt'int#i, cht'$ (27) "G"; cht'$ (27) ; cht'$ (126) "10"; 

"That SLlt'e got YOLlt'" 
40 pt'int#1, cht'$ (27); cht'$ (126)" 11"; "A"; cht'$ (27); 

c: 1··1 t'$ ( 126) " 1 I)" ; "t ten t ion" 
:'::;(1 c: loSE!:L 

H Y· II ey, OLl .. 
That sure got your 
Attention 
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You can use vertically enlarged pnntmg with any of the MPS 
1200's character widths: pica, elite, compressed, and expanded. For 
really professional looking headlines, try ncar letter quality, ex
panded, proportional width, vertically enlarged characters. Verti
cally enlarged printing can also be mixed with most of the MPS 
1200's other print styles which you learned about in this chapter. 

As you can see in the program that follows, you can combine 
vertically enlarged characters and regular characters in one line. 
The characters align at the top. 

THE MASTER COMMANDS 
As you've seen, the MPS 1200 has quite a number of text printing 
features, with different commands to turn each feature on and off. 
So many, in fact, that keeping track of which features are on and off 
when writing a program can be quite a chore. Consider, for exam
ple, how you would tell the MPS 1200 to change from expanded 
emphasized pica italic to underlined elite doublestrike. First, you 
would turn off expanded with ESC WO, turn off emphasized with 
ESC F, and turn off italic with ESC 5. Then you would turn on 
underlining with ESC .... well, you see what we mean. 

Fortunately, there is an easier way. The MPS 1200 has three master 
commands that each control several features at once. They are the 
master reset command, the master pitch command, and the master 
print mode command. 

Master Reset 

Format 
BASIC 
Hex 

ON 
chr$(27)"@" 
1B 40 

Master reset is the simplest master command. It cancels all features 
and allows you to start from "ground zero". It is equivalent to 
switching off the power to the MPS 1200 and turning it on again. 
Unless you change the MPS 1200's internal switches, master reset 
will return you to pica, roman, singles trike, bidirectional print and 
set the top-of-form. 
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The Illaster reset command is ESC @. Note: Internal switch 1-8 
Illust be set to the OFF position to reset to pica. Try the following 
program to see how it works: 

1.1) openi,4,7 
·;on pt'int#l, cht'$ (27) "E"Cht'$ (27) "-1"; 

c rlt'$ (27) II W 1" ; 
:"'.1) pt"'int#l ,chr$(27) "G" C ht'$(27) "4";chr$(27) ;cht'$(15); 

"One wi th the WOt'kS" 
40 pt'int#1,cht'$(27) 1I@1I," ••• and one without." 
:';0 closel 

Op« with th« "grks 
••• and one without. 

You can also do a master reset by sending a secondary address of 
10. For example, the statements 

OPEN 10,4,1O:PRINT#10:CLOSE 10 

also reset the printer. 

Master Pitch 

Fonnat 
BASIC 
Hex 

ON 
chr$(27)chr$(126)"3"chr$(n) 
1B 7E 33 nh 

OFF 
chr$(27)chr$(126)"3"chr$(O) 
1B 7E 33 OOh 

The master pitch command allows you to change between com
pressed and normal print in pica or elite with one command. The 
master pitch command is ESC-3. To select the particular pitch 
combination you want, send its ASCII code number, chr$(n) (with 
n being 0, 1,2,5,6 or 7) after the master pitch command. Table 3-3 
shows the values for n and the corresponding pitch selection. 
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Table 3-3. Values for Master Pitch Numbers 

n 
o 
1 
2 
5 
6 
7 

Pitch 
Pica 
Elite 
Pica compressed 
13.3 CPI 
15 CPI 
Elite compressed 

Unlike some other commands we've covered, you cannot attach 
the pitch number to the master command with a statement like 
PRINT#1,chr$(27);chr$(126);"32". You must use the chr$ func
tion to send the pitch number. 

H) open 1,4,7 
20 fot' )·:=1 to 6 
3() t'ead n 
40 pt'int#1, cht'$ (27) cht'$ (126) "3"cht'$ (n) 
50 print#1,"This is just one of many spacing possibilities" 
6() ne)·: t ).: 
70 dataO,1,2,5,6,7 

This is just one of many spacing possibilities 

This is just one of many spacing possibilities 

This is just onl! of lIany spacing possibilitil!5 

This is just one of many spacing possibilities 

This is just anI! of many spacing possibilitil!s 

This is just one of lIaI1y spacing possibilitil!S 
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Master Print Mode 

Format 
BASIC 
Hex 

ON 
chr$(27)"! "chr$(n) 
1B 21 nh 

OFF 
chr$(27)"! "chr$(O) 
1B2100h 

The master print mode command is one of the MPS 1200's most 
powerful commands. With it, you can select most combinations of 
print pitch, character width, print quality, and special effects
using just one command. 

The master print mode command is ESC !. As with the master 
pitch command, you select the print mode you want by sending the 
ASCII code corresponding to its print mode number. 

Each combination of features on the MPS 1200 is assigned a unique 
number called the "print mode number." For example, elite em
phasized expanded compressed underlined italics, thankfully, is 
simply mode 237. To select this mouthful, you can send the com
mand ESC! chr$(237). Try it with the program below. 

10 open1,4,7 
20 pt'int#1, cht'$ (27)"! "cht'$ (237) 
'c.O pt'int#1, "Wi th master print, thet'e at'e ovet' 

100 possible combinations" 
4(1 pt'int#1, chr$ (27)"! "cht'$ (0); "And thet'e's always 

vanilla, if you like." 
:',0 close 1 

Uith .aster print. there are over 100 possible co.binations 
And there"s always vanilla, if you like. 

The trick to using the master print mode command is knowing the 
print mode number for the combination of features you want. With 
over 100 combinations available, learning their numbers is not the 
answer. 

hHtunately, there is a simple way. 

I ':ach of the seven features selectable with the master print mode 
l'OlIll11and has a value associated with it as shown in Table 3-4. 
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Table 3-4. Values for Print Mode Numbers. 

Bit 
o 
o 
1 
2 
3 
4 
5 
6 
7 

Feature 
Pica 
Elite 
Proportional 
Compressed 
Emphasized 
Doublestrike 
Expanded 
Italics 
Underlining 

Value 
o 
1 
2 
4 
8 

16 
32 
64 

128 

The print mode number for any combination of features is the sum 
of the values of the features, for example: 

Elite 
Emphasized 
Expanded 
Compressed 
Italic 
Underlined 

Print Mode Number 

1 
8 

32 
4 

64 
128 

= 237 

Each feature is controlled by one bit in a byte of memory. The 
feature is activated when its bit is on, inactive when its bit is off. A 
feature's value is the decimal equivalent of the 8-digit binary num
ber with a 1 in the position corresponding to the feature's bit 
number. 

The following program selects any of 25() different print styles. It 
can be used as a reference chart showing all of the possible print 
mode numbers along with a sample of each of the MPS 1200's print 
styles. 

10 open 1,4,7 
20 pt'int#l, cht'$ (27) " ! "cht'$ (56) 
30 pt"'int#l, "COMMODORE MF'S 1200 PRINT MODE COMMAND" 
40 pt'int:!tl, cht'$ (27) " ! "cht'$ (0) 
50 pt'int#l," UL.N ITA EXP DBL EMF' CMF' F'RO EL T" 
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60 pt'int#1," 128 64 32 16 8 4 2 1" 
70 for n7=0 to 128 step 128 
80 for n6=0 to 64 step 64 
90 for n5=0 to 32 step 32 
100 for n4=0 to 16 step 16 
110 for n3=0 to 8 step 8 
120 for n2=0 to 4 step 4 
130 for n1=0 to 2 step 2 
140 for nO=O to 1 step 1 
145 P t' i n t# 1 , " " ; 
1~:.'50 if n7 thE~n F)t'int#l, 1,11- "; :e;>!j5e pt'int#l, 
160 if n6 then pt'int#l, ~* ";:e15e pl"int#l, 
170 if n5 then pt':i.nt#l, ~* ":;:e15e pt'int#1, 
:l.E30 i·f n4 then pt'int#:l, ~* ";:E!lse pt'int#1, 
1.(70 if n3 then pt'int#l, 1* "; :else pt'int#l, 
200 if n2 then pt'int#l, ~* ";:else pt-'int#l, 
210 if nl then pt'int=lt-1., 1* ";:else pt'int#l, 
220 if nO then pt'int#l, 1*"; : else pt'int#l, 
230 n=nO+nl+n2+n3+n4+n5+n6+n7 
240 pt"int#l," "; 
:-2~30 pt'int#1.,cht·'$(27)" ~ "cht'$(n); "F't'int l'1ode";n; 
260 pt-· int#l, cht'$ (27) " I "cht'$ (Cl) 

270 next nO,nl,n2,n3,n4,n5,n6,n7 
2[W close 1 
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SPECIAL CHARACTERS AND 
SYMBOLS 

In addition to letters, numbers, and punctuation in both roman and 
italic, the MPS 1200 also has many accented characters and graphic 
symbols in its repertoire. 

International Character Sets 

Format ON OFF 
BASIC 
Hex 

chr$(27) "R" chr$(n) 
1B D2 nh 

chr$(27) "R" chr$(11) 
1B D2 OBh 

The MPS 1200 can print accented characters from nine languages 
by redefining up to 12 of the character codes to accommodate the 
accented characters and special symbols used in each language. 
To select a particular set of characters, send ESC R followed by the 
ASCII code number for the set you want. The values of n are 
shown in Table 3-5. Although the ESC R command may be sent 
while the printer is in either uppercase/graphics or upperllowercase 
(text) mode, the MPS 1200 will only print the international charac
ters when in text mode. In uppercase/graphics mode, the standard 
Commodore graphics character set is used. 

Table 3-5. Values of n for International 
Character Sets. 

n 
0 
1 
2 
3 
4 
5 

Country n Country 
U.S.A. 6 Italy 
France 7 Spain 
Germany 8 Japan 
England 9 Norway 
Denmark I 10 Denmark II 
Sweden 11 Commodore standard (default) 

To print a character from the international character set you select
ed, send its PET ASCII code number (or its equivalent character in 
standard PET ASCII). The PET ASCII codes that change and the 
international characters are shown in Table 3-6. 
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Table 3-6. International Characters 

PET ASCII Code 
( :mllltry 35 36 64 91 92 93 94 95 96 123 124 125 126 
U.S.A. I! $ @ \ 1 
hallce I! $ a <;: § e u e 
Germany II $ § is. d 0 a 0 u e 
Lilyialld f. $ © [ \. } 

Dellmark I! $ @ IE I2l A iE II! ~ 

Sweden I! ):( E: A d A 0 e a. 0 ~ u 
Italy I! $ ". 

@ \ e u a 0 e i 
Spain 

------- ----. R $ @ f:l G n 
Japan II $ @ ¥ ] 

Norway II ):( E fE I2l A 0 e iE II! ~ u 
Dellmark II I! $ E: IE I2l A 0 e iE II! tt u 
Commodore 

USA/UK II $ @ [ £ 1"- +- + ~l I X 
Denmark II $ © iE 0 ~ 1"- +- IE 0 A X 
Sweden II $ @ a. 0 ~ 1"- +- is. tl A X 
Germany I! $ § [ \ ] 1"- A tl 0 :n:: 
France II $ © [ \ ] 1"- e 1: :n:: 
Italy II $ © [ \ ] 1"- e 1: :n:: 
Switzerland II $ © [ \ ] 1"- e 1: 2 :n:: 
Spain II $ @ \ ] 1"- L f:l :n:: 

Note that by selecting the U.S.A. character set, the MPS 1200 will 
print standard ASCII characters not available on other Commodore 
dot matrix printers. 

To restore the international characters to their standard PET ASCII 
form, use the command ESC R chr$(ll). International characters 
can be used with any of the MPS 1200's other features, including 
near letter quality, and italics. 

Example: 

1.0 open1,4,7 
20 pt~int#l, cht'$ (27) "Fo~"cht'$ (7) 
~:.O pt'int*t1," JI'1a"; chl"$ (124); "ana en Madt'id',?" 
40 pt"'int#l, cht"$ (27) "R"cht'$ (2) 
~'.:jO pl"int#l,"[ch, no~ En M";chl·~$(125);"nchen." 
b() c 1. OS(;? 1. 
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~Ma~ana en Madrid? 

Ach, no~ En MUnchen. 

In the Spanish character set (n = 7), the left bracket, PET ASCII 
code 91, is redefined as "i" and PETASCII code 124, is redefined as 
n. Alternately, you could change line 20 to print#1,chr$(91)"Hasta 
ma"chr$(124)"ana!" which would give you the same results. 

Switching Configurations 

Format 
BASIC 
Hex 

Epson Configuration 
chr$(27) "~50" 
1B 7E 35 30 

Commodore Configuration 
chr$(27) "~51" 
1B 7E 35 31 

This command switches the MPS 1200 printer between the Epson 
FX configuration and the Commodore configuration. You can also 
change th~ configuration in the hardware by setting DIP switch 1-3 
on or off, but this method overrides the setting of the switch. This 
command uses 0 and 1 as its on and off switches. Sending the 
command ESC ~51 switches to Commodore mode, and ESC ~50 
switches to Epson. Since 0 and 1 work as on and off switches rather 
than as actual characters, you can substitute chr$(O) and chr$(1) for 
their actual ASCII codes if you like. 

Switching configurations changes the functions of several control 
codes. The following program issues the same control codes in 
each configuration, with very different results. 

10 open 4,4,7 
20 print#4, "Epson Mode: " 
30 pt"int*4, chr$ (27) chr$ (126) "50": 905Ub 50 
40 printtt:4,"Commodore Mode:" 
45 print#4,chr$(27)chr$(126)"51":905Ub 50 
46 print#4,chr$(27)"@":close 4:end 
50 pt"int#4,c.hrS(14) "This is cht"$(14) command!! 
60 print#4,"Continuation of chr$(14) on next line";chr$(27)"WO" 
/(1 pt'inttt4,chr$(14) "Cht"$(14) plus II c ht .. $(15) "cht"$(15) on the same line" 
lI(I pt' int#4, chr$ (15) "Chr$ (15) plus "chrS (18) "cht'$ (18) on the same 1 ine" 
IJO pt~int#4,chr$(14)"Chr~$(14) plus "cht"'$(20) "chr$(20) on the same line" 
Lele) pt'inttt4:printtt4 
110 ,"'etLwn 
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I 1_ i ~ i ~ cn ,. ..... $ ( 14) cClof'nrn.a......-.d 
[llIlttl1Uatlon of chr$(14) on ne>:t line 
.:t_.~$ (1·4) p1Ll~ chrS(lS) on the same line 
(1'r'!1~1 plus chrS (18) on the same line 
( :1, r-'~$ ( 14) po 1 Lt-s. chrS(20) on the same line 

CummodOf"e Mode: 

rt-ll i'S- i'S. c n ,. ..... $ ( 14-) c:: C:::)f'nITl.a,.....-. d 
C~nt~n~~t~=n =~ chr$(14) =n n~xt 1~n~ 
C;.t-ll ........ $ ( 14-) P 1 Lt'S. chr$ (15) on the same line 
Cht'S(15) pILlS III .... ~ ili=--ti"lll 
Chr$(14) p1~= chr$(20) =n th~ =~~~ 1~n~ 
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Chapter 4 

Page Forlllatting 

Page formatting commands tell the MPS 1200 where to print (as 
opposed to text printing commands that tell it how to print). This 
chapter describes the commands that control where your text ap
pears on the page-the distance between lines, page margins, and 
page length. 

THE END OF THE LINE 
How does the printer know when to start a new line? There are two 
ASCII codes that control the end of a line-ASCII 13, called a 
carriage retwn, and ASCII 10, called a line feed. Other related com
mands are ASCII 141, a carriage return without a line feed in 
Commodore mode, and ASCII 141 and 138, which work the same 
as ASCII 13 and 10 respectively, in Epson mode. 

Carriage Return 

BASIC 
Hex 

chr$(13) 
OD 

A carriage return brings the print head to the left margin, but docs 
not advance the paper to the next line. Therefore, many computers 
automatically add a line feed (ASCII 10) to each carriage return. III 
Commodore mode, a line feed is automatically added. 

You can add an automatic line feed to each carriage return in Eps()11 
mode by setting internal switch 1-7 ON if your computer dol'S 11l)1 

add line feeds for you (see Appendix D). 
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III (:olllllIodore mode (DIP switch 1-3 set to OFF), switch 1-7 is 
igllon:d. You can still get a carriage return without automatic line 
feed in Commodore mode by using chr$(141) instead of chr$(13). 

Example: 

J() open 1,4,7 
20 pt~:int#l, "Thi~; is on";chl·~$(l~:'); "two lines" 
3(1 pt~ i n t# 1, II but these pt~i nt" ; 
4(:1 pt"int#l ~ II on one 1 :i.ne. II 

5':1 close 1 

This is on 
two lines 
but these print on one line. 

NOTE: The semicolon in line 20 tells BASIC not to send a carriage 
return (and line feed) to the printer, allowing you to continue 
the next statement on the same printed line. 

Line Feed 

BASIC 
Hex 

chr$(10) 
OA 

A line feed returns the print head to the left margin and advances 
the paper to the next line. Many computers automatically add a line 
feed to each carriage return. If yours does not, you can add a line 
feed to each carriage return by setting internal switch 1-7 ON (see 
Appendix D). 

Example: 

11) op en 1, 4, 7 
21) pt'int#l, "This is on"; cht'$ (H); "two lines" 
31) pt'int#l,"Even with semicolons";cht'$(1I)l"it'll be on two lines." 
4(1 close 1. 

This is on 
two lines 
Even with semicolons 
it'll be on two lines. 
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Carriage Return Without Line Feed 
(Commodore mode only) 

BASIC 
Hex 

chr$(141 ) 
80 

In Commodore mode (DIP switch 1-3 OFF), sending chr$(141) 
causes the printer to perform a carriage return without a line feed to 
move down to the next line. The following programs show how 
this can be used for such effects as doubleprinting and underlining 
in Commodore mode. 

10 open 1,4,7 
20 pt'int#l,"Cat't'iage Retut·'n without Line Feed":cht'$(141); 
30 pt'int#l, "Cat't'iage Retut'n wi thout Line Feed" 
40 close 1 

Carriage Return without Line Feed 

10 open 1,4,7 
20 print#l, "Underl ined Chat'actet's"; cht'$ (141); 
30 pt'i nt#l , II ___________ _ 

40 close 1 

!Iode." 1 ; ned Characters 

A Note About BASIC 
The MPS 1200 normally starts a new line with each PRINT# statement 
because BASIC sends an end-of-line code for you automatically. In 
Commodore BASIC, no semicolon at the end of PRINT# statement 
causes the printer to perform a carriage return. Some commercial software 
sends both a carriage return and a line feed at the end of each line. 
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The MPS 1200 can adapt to both situations by means of internal 
switch 1-7. Setting this switch ON in Epson mode adds a line feed 
to each carriage return the printer receives. It should be on if your 
software does not send a line feed with each carriage return. If your 
software sends a line feed with each carriage return, switch 1-7 
should be OFF. In Commodore mode (switch 1-3 OFF), the MPS 
1200 always adds a line feed to each carriage return, regardless of 
the setting of switch 1-7. 

You can avoid beginning a new line with a PRINT# statement by 
ending the previous PRINT# statement with a semicolon. 

LINE SPACING 
Each time the MPS 1200 receives a line feed, the paper moves a 
certain distance. But that distance, called the line spacing, need not 
always be the same. The MPS 1200 has several commands that 
allow you to change the line spacing. 

When you turn on the printer the line spacing is set to six lines per 
inch, standard typewriter spacing. This is the setting you will 
probably use most often for text, but for some applications you 
may wish to change to a smaller or larger line spacing. 

The line spacing commands are based on multiples of 1/72 of an 
inch. The reason for this odd measurement is that the pins in the 
print head are spaced 1/72 inch apart. Using this measure, then, 
allows you to vary the line spacing by as little as one-third of a dot 
for very fine graphics. 

Fixed Line Spacing 
Fixed line spacing commands let you change the distance the paper 
is advanced in fixed increments of 1/6 inch, 1/8 inch, or 7172 inch. 
The three commands are described below. 

1/6 inch Line Spacing 

BASIC 
Hex 

chr$(27) "2" 
1B 32 
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This command sets the line spacing to 1/6 inch, printing six Iillt·s 
per inch. 

Example: 

1') open 1,4,"7 
2') pt~int#l, "These lines at'e spaced" 
3') pt~int#l, "at the default setting" 
4'.:' pt~int#l, "of si:{ lines per inch." 
5(1 close 1 

These lines are spaced 
at the default setting 
of six lines per inch. 

1/8 inch Line Spacing 

BASIC 
Hex 

chr$(27) "0" 
1B 30 

This command sets the line spacing to 1/8 inch, printing eight lines 
per inch. 

Example: 

10 open 1,4,7 
15 print#l, cht'$ (27) "':~" 
2(' pt"int#l, "These lines at"e spaced" 
30 pt"int#l, "at ei8ht lines pet' inch" 
4(' pt~int#1, "using the ESC ':' command" 
45 pt'int#1, cht'$ (27) "2" 
5') pt~int#l, "and back a8ain" 
6(' pt'int#l, "to si:,: lines pet-' inch" 
7'.':) pt"int#l, "with the ESC 2 command." 
8(' close 1 

These lines are spaced 
at eight lines per inch 
using the ESC 0 command 

c\r1rJ bac:k again 
to six lines per inch 
with the ESC 2 command. 
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7/72 inch Line Spacing 

BASIC 
Hex 

chr$(27) "1" 
1831 

This command changes the line spacing to 7172 inch, prmtmg 
approximately 10.3 lines per inch. It is used mainly with graphics 
so that the tops and bottoms of the graphic characters connect, but 
can be used in other applications as well (see the example below). 

Example: 

1. 0 op en :I. '.' f.j., "7 
'20 pt~:i.nt;#l ~ cht"$ (27) "50":; cht~$ (27) "1" 
~~O pt~int#l, "5IYJALL PPINT looks good" 
40 pt·'int#:i., "when PJ'~inted on" 
~.:.)O pt"'int#l ~ "SiVIALL. LINES" 
60 pt···int#l, c::1,t"~f; (27) "@" 

'70 c]. u:.,e 1. 

SMALL PRXNT 1coka soad 
wh.I-' p .. ··:LI-.. t_d c::Jr, 
SM~"L .. L L .. x NEl:13 

NOTE: This program uses ESC SO to select superscript. 

Variable Line Spacing 
The MPS 1200 has three commands that allow you to vary the line 
spacing in increments of 1172, 11144, and 11216 of an inch-that is, 
one, one-half, and one-third of a dot. The finer increments are used 
mainly for graphics. You can also vary line spacing by increments 
of 1I216th of an inch using the secondary address. 

Line Spacing of n/72 inch 

BASIC 
Hex 

chr$(27) "A" chr$(n) 
18 C1 nh 
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This command sets the line spacing to n/72 of an inch, adjusting the 
line spacing to i-dot increments. To use it, send chr$(27) "A" 
followed by the ASCII code for the number of 72nds you want, 
from 0 to 85. For example, chr$(27) "A" chr$(24) will change the 
line spacing to 24172 of an inch or 3 lines per inch. 

Example: 

1(1 open 1,4,7 
2(1 pt~int#1,chr$(27)OIA"~cht,~e;(24) 
3(1 fot' n=1 to 3 
40 pt"'int#1, "These Ii nela at'E! 24/72 of an inch apat't." 
5(1 ne:·: t n 
6(' pt'int#1,cht'$(27)"@" 
7(1 close 1 

These lines are 24/72 of an inch apart. 

These lines are 24/72 of an inch apart. 

These lines are 24/72 of an inch apart. 

Line Spacing ~f n/144 inch 

BASIC 
Hex 

chr$(27) chr$(126) "0" chr$(n) 
1B 7E 30 nh 

(n = Oto 125) 
(nh = OOh to 7Dh) 

This command sets the line spacing to n/144 of an inch, al~illstillg 
the line spacing to 1I2-dot increments. To use it, send chr$(27) 
"~O" followed by the ASCII code for the number of 144ths you 
want, from 0 to 125. For example, chr$(27) "~O" chr$( 12) will 
change the line spacing to 12/144 of an inch or 121illcs per illch. 

Example: 

10 open 1,4,7 
20 pt'int#1, cht'$ (27); cht~$ (126) "(1"cht'$ (L?) 
~::'(' fot' n=1 to 3 
40 pt'int#i,"These lines Clt'e 1:2/1'+4 0+ ;;,In :i.nch apat"'t." 
5(1 ne:-:t n 
6(1 pt"'int#l, cht'$ (27) OI@" 

70 close 1 

fR~~~ HR~~ ~~:~ l3gtt §f ~R tR~R ~~~r:t 
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Line Spacing of n/216 inch 

BASIC 
Hex 

chr$(27) "3" chr$(n) 
1B 33 nh 

(n = 0 to 255) 
(nh = OOh to FFh) 

This command sets the line spacing to n/216 of an inch, adjusting 
the line spacing to 1/3-dot increments. To use it, send the printer 
chr$(27) "3" followed by the ASCII code for the number of216ths 
you want, from 0 to 255. For example, chr$(27) "3" chr$(24) will 
change the line spacing to 24/216 of an inch or 9 lines per inch. 

Example: 

HI op en 1, 4, 7 
20 pt'int#l, chr$ (27) "3"chr$ (24) 
30 for n=l to 3 
40 pt'int#1, "These lines at'e 24/216 of an inch apat't. II 

5(1 ne>:t n 
6(1 print#1,cht'$(27) "@" 

7') close 1 

These lines are 24/216 of an inch apart. 
These lines are 24/216 of an inch apart. 
These lines are 24/216 of an inch apart. 

n/216 inch Spacing with Secondary 
Address 6 

There's another way to change line spacing, by using the secondary 
address of the OPEN command. A secondary address value of 6 
controls the number of n/216 "steps" between successive lines of 
print. The number you give is divided into 216 to determine the 
number of lines per inch. Thus, a value of 27 produces eight lines 
per inch, 72 produces three lines per inch, etc. The default value is 
36, which produces 6 lines per inch. The following illustrates 
spacing determined by a secondary address: 
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1(' open 4,4,7 
2(' op en 6, 4, 6 
25 for t==l to 5 
3(' t~ead i 
40 print#6,chr$(i) 
50 pt~int#4, "HHHHH"; 
6':' ne:·:t t 
70 close 6:close 4 
100 datal,27,36,72,144 

A Variable Line Spacing Example 
The following program demonstrates the different spacing you call 
get with the variable line spacing commands: 

10 open 1,4,7 
20 k=O: pt~int#l ~ cht~$ (27) ; "-1" 
30 sp$ (1) =cht~$ (27) +"A": sp$ (2) =:cht~$ (27) 

+cht~$ (126) +"0": sp$ (3) =cht~$ (27) +"3" 
40 pt~int#1,"Spacin8 vat~ied by 1/72 of an inch:" 
50 gosub 110 
60 pt~int#l, "Spac'j.ng vat~ied by 1/144 of an inch:" 
70 90sub 110 
80 pt~int#1,"Spacin9 vat~ied by 1/216 of an inch:" 
90 90SLlb 110 
100 pt~int#1,cht~$(27)"-0";:end 
110 k=k+l 
120 for n=O to 20 
130 if n=9 then 90to 170 
140 if n=13 then goto 170 
150 print#l,sp$(k);chr$(n); 
160 gosub 210 
170 ne>:t n 
180 pt~int#1,cht~$(27)"2" 
190 print#l 

205 rem ne>:t line leave 40 spaces 
210 print#l," 
220 retut~n 

230 closel 
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Spacing vat~ied by 1/72 of an inch: 

-----------------------------------------------------... _ .. ----------_.-----------------

--------------------------------.---------------
_ .. _._._. __ .... _ .... _ .... _ .... __ ._---_ .. ----,.------------

_._._.---_ .. ------------------------_ ..... 
..... __ ._ ... _--_ ... _ ..... _ ... __ ._ ... - ... _ ... _ .. _._---.. _--
_._._._---._---------

:-...::::=-E. __ ... .-:: .. _ ... _ .. __ ... ___ _ _ ... __ . __ .... _ .. _--_ .. _ .. _---_._---

.. ---_ .. _------------ -------

.... _ .... _ .... _ .. _. __ ........ __ ..... _ ... __ .... __ .... ---_ ...... --_ .. ----_ .. -------

...... _---_ ..... _--_._--_ ..... _._--_ ........ -----------

_ .... M... _.... ... __ _ .. ___ ..... _ 
........ • •• _.. ..0 ........ •••••• ....... _..... ••••• •• . . -_._ ...... ---_. __ . 

................................ _ ........... _ .................................................. _ ......... __ ...... _ ............................... _ .. _._._ ..... _ ... _--

In this program, line 20 initializes the counter K and turns on 
underlining. Line 30 defines the three variable spacing commands 
as SP$(1), SP$(2), and SP$(3). The commands are actually sent in 
the subroutine beginning at line 110. The counter K determines 
which command is needed and line 150 sends it and the value 
chr$(n) to the printer. The subroutine at line 210 then prints 35 
underlined spaces. Line 180 resets the spacing to six lines per inch 
and line 190 skips a line to begin the next set of lines. 
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VARIABLE LINE FEEDS 
If you want to move to another line without returning to the left 
margin, the MPS 1200 provides one command to do this. It allows 
you to move down in 1/216 inch increments. 

Line Feed of n/216 inch 

BASIC 
Hex 

chr$(27) "J" chr$(n) 
1B CA nh 

(n = 0 to 255) 
(nh = OOh to FFh) 

The one-time line feed command immediately advances the paper 
whatever distance you specify without changing the print head 
position. To use it, send chr$(27) "J" followed by the ASCII code 
for the number of216ths you want, from 0 to 255. 

Example: 

10 open 1,4,7 
20 pt'int#l, "ESC J ch 1"$ (lEll advances the paper"cht'$ (27) "J"chr$ (18) ; 
:::;:(1 print#l, "one half li.ne." 
4(1 close1 

ESC J chr$(18) advance. the paperone half line. 

PAGE DESIGN 
In addition to the commands to control spacing between lines, the 
MPS 1200 provides several commands that allow you to adjust the 
overall placement of the printing on the page. 

New Page (Form Feed) 

BASIC 
Hex 

chr$(12) 
OC 

A form feed advances the paper to the top of the next pagt'. ! ill' 
same as the FF switch on the MPS 1200's control panel docs, 'III<' 
MPS 1200 measures the length of the page starting with till' 1""1 
tion of the paper when you first turn on the printer. Thcrl'l; 11". III 

order for the form feed command to advance the paper thl' III "I "I 
distance, you must line up the top of the page at thl' prill! 1I<',ItI 
whl'll you turn on the printer or after you send a mastn n',,'1 (I \( 

(III) command or secondary address 10. 
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You can substitute chr$(140) for chr$(12) in Epson mode to get the 
same results. You can set the power-on default page length to 
either 11 inches by setting internal switch 1-5 OFF, or to 12 inches 
by setting switch 1-5 ON. (See Appendix D.) You can also set the 
page length with ESC C. 

Example: 

1 (1 op en 1, 4, 7 
2(1 pt~int#l, "Top of pa!:.":}e 1" 
30 pt~int#l ~ cht~$ (12) ;" Top of page 
4(1 c losel 

Page Length 

" II ..::. 

When you first turn on the MPS 1200, the page length is set to 11 
inches (or 12 inches if internal switch 1-5 is set ON). Each form 
feed, therefore, advances the paper 11 inches. Although this is the 
most common page length, some applications may require a differ
ent page length setting. Labels, envelopes, and computer checks are 
examples. 

You can set the page length through software control in two ways: 
by the number of lines, or by inches. The command to do this is 
ESC C. 

Set page length by lines 

BASIC 
Hex 

chr$(27) "C" chr$(n) 
1 B C3 nh 

(n = 1 to 255) 
(nh = 01 h to FFh) 

This command sets the page length to n lines. To use this com
mand, send the printer ESC C followed by the ASCII code for the 
number of lines you want, from 1 to 255. For example, chr$(27) 
"c" chr$(6) sets the page length to 6 lines, a typical setting for 
mailing labels. 

The actual page length is set internally in inches, determined by 
multiplying the lines per page by the line spacing in effect at the 
time. Later changes in line spacing, therefore, have no effect on the 
length of the page. (They will change the number of lines per page, 
however.) 
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Example: 

1 (, op en 1, 4, 7 
20 print#l, chd; (27) "C"cht~$ (6) 

3(' fOt~ n= 1 to 3 
4';:' pt~int#l, "Name" 
50 pt~int#l, "Addt~ess" 
60 print#l,"City, State" 
70 print#1,chr$(12) 
8';:' ne:·: t n 
9') close 1 

Name 
Addt~ess 

City~ State 

[3 Lines] 

Name 
Addl·~ess 

City, State 

[3 Lines] , 

Name 
Addt~ess 

City, State 

You can also set page length in Commodore mode by using secon
dary address 3 along with the control codes chr$(147) to turn 
paging on and chr$(19) to turn paging off. Send chr$(147) first to 
turn paging on; if you don't include a secondary address of 3, page 
length defaults to 60 lines (so 6 blank lines are left at the bottom of 
the page). The number given with the file in the OPEN statement 
with the secondary address of 3 (chr$(56) in line 40) specifics the 
number of lines per page. So the statements 

H' open 4,4,7 
2'3 open 2,4,3 
30 print#4,chr$(147) 
40 print#2,chr$(56) 
50 close2:close4 

set the page length to 56 lines. To turn paging off, send the prill"·) 
dlr$(l<J). There's a little more on using chr$(147) and chr$(I()) Oil 

selling the top and bottom margins later in this chapter. 
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Set page length by inches 

BASIC 
Hex 

chr$(27) "C" chr$(O) chr$(n) (n = 1 to 150) 
1BC300nh (nh = 01hto96h) 

This command sets the page length to n inches. To use this com
mand, send ESC C followed by chr$(O) and then the ASCII code 
for the number of inches you want, from 0 to 150. For example, 
chr$(27) "C" chr$(O) chr$(7) sets the page length to 7 inches, a 
typical length for many computer forms. Line spacing has no effect 
on the page length set in inches. 

Example: 

H' open 1,4,7 
20 pr int#1, chr$ (27) "C"chr$ (0) ; chr$ (3) 
30 pr'int#1, "CLlstomer' NLlmber:"; chr$ (9) ; "Order Number:" 
4(1 print#1, chr'$ (12); "Customer' Number':"; chr$ (9) ; "or'der Number:" 
50 print#1, chr'$ (27) "C"chr$ (I,,) ; chr'$ (11) 
60 close 1 

Customer' Number: or'det' Number: 

Customer' Number': ot'der' Number: 

When you run the program above, you will see the information 
printed twice, three inches apart. Line 40 resets the page length to 
11 inches. 

MARGINS 
The MPS 1200 has four commands that let you set the margins on 
your page. In order for these commands to work properly, the 
MPS 1200 must know where the top of the page is. Therefore, 
always make sure the top of the page is lined up with the metal 
ribbon guide when you turn on the MPS 1200. 
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Top and Bottom Margins 

ON 
BASIC chr$(27) "N" chr$(n) 

(n = 1 to 127) 

OFF 
chr$(27) "0" 
1B CF 

Hex 1B CE nh 
(nh = 01 h to 7Fh) 

The top/bottom margin command, ESC N, is sometimes called 
the skip-over-perforation command. It sets the number of lines to 
skip at the bottom of every page (above the perforation on continu
ous paper). To use the top/bottom margin command, send ESC N 
followed by the ASCII code for the number of lines you want to 
skip. For example, chr$(27) "N" chr$(6) skips six lines at the 
bottom of the page. 

To set the top margin, first line up the top of the page at the ribbon 
guide (the first line prints approximately 3/8 inch from the top, 
which is equivalent to skipping one line). To increase the top 
margin, advance the paper the required number of lines-manually 
or using the LF switch with the MPS 1200 off-line-and then 
switch the power off and on to reset the new top of the form. 

Now, when you send the ESC N command, add the number of 
lines in the top margin to the number oflines in the bottom margin 
and use the sum with ESC N. For example, to get a 6-line margin 
at the top and bottom of each page, the total number of margin 
lines is 12. Set the top of the page five lines above the ribbon guide 
and send the command chr$(27) "N" chr$(12). 

The ESC 0 (letter 0) command cancels the top/bottom margin or 
skip-over-perforation. When set with ESC N, the skip-over-per
foration feature can also be canceled by changing the page length or 
by the master reset command. 
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I\xample: 

10 open1,4,7 
20 pt~int#l, cht~$ (27) "C"cht~. (8) 
:30 pt~int#1, cht~$ (27) "N"Cht~$ (3) 

40 for i=1 to 14 
5(' pt~int#l, "l ine nLimbet~ "; i 
6(' ne:·:t i 
70 pt~int#l, cht~$ (27) "@" 

8(' close 1 

1 i ne nLlmbet~ 

1 i ne nLimbet~ 

1 i ne nLlmbet~ 

line nLlmbet-· 
line nLlmbel'~ 

1 ine nLlmbet~ 

l:i.ne nLlmbet~ 

line nLimbet~ 

line nLimbet~ 

line nLimbet~ 
line nLlmbet~ 

line nLlmbet~ 
line nLlmbet~ 

1 i ne nLlmbet~ 

1 
2 ..,. 
'-' 

4 
5 
6 
7 
8 

9 
H) 
11 
12 
13 

14 

NOTE: In the program above, a top margin of 1 line is set by moving 
the paper down one line, then turning the power off and on 
again. The bottom margin is 2 lines. 
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Setting Margins with the Secondary 
Address (Commodore mode only) 

BASIC 
Hex 

ON 
chr$(147) 
93 

OFF 
chr$(19) 
13 

In Commodore mode, chr$(147) works the same as the escape code 
chr$(27)"N"chr$(6) and chr$(19) turns off paging as does the se
quence chr$(27)"O". chr$(147) can be very useful in long BASIC 
programs. With this code, you can print out a long listing skipping 
over the page perforation. An example of this application for 
LISTing long BASIC programs: 

open4, 4, 7:cmd4, chr$(14 7) ;:list:print#4:close4 

Left Margin 

BASIC 
Hex 

chr$(27) "I" chr$(n) 
1 B 4C nh 

(n = 0 to 255) 
(nh = OOh to FFh) 

The ESC 1 (lower case "1") command sets the left margin at column 
n. Printing starts at column (n + 1). To use it, send ESC I followed 
by the ASCII code for the column number you want. For example, 
chr$(27) "1" chr$(10) sets the left margin at column 10, leaving 10 
blank columns (printing will start in column 11). The actual width 
of the margin is determined by the character width in effect when 
the margin is set. Later changes in the character width do not affect 
the width of the margin. 

If the margin setting exceeds the maximum number of columns in a 
line for the character width in effect, the setting is ignored. 
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Exnmple: 

10 open 1,4,7 
20 P t~ i n t # 1 , " 123456 "189(1123456789(1123456789(1" 
~:'(1 pt~int#l, "The powet~-on left mat~8in" 
40 pt"'int#l, "stat~ts at the left-most" 
5') pt~int#l, "pt~int position." 
6':1 pt~int#1., cht·'$ (27)" 1 "chr$ (1':1); 
7(1 pt~int#l, "The left mat~gin now stat~ts" 
8(1 pt~int#l,"at column (n + 1) which" 
90 pt~int#l," is column 11." 
HH) pt~int#l, cht~$ (27) "1 "cht~$ (0) ; 
lH1 pt~int#l, "Default left mat~gin again." 
12') close 1 

123456789012345678901234567890 
The power-on left margin 
starts at the left-most 
pt~int position. 

The left margin now starts 
at column (n + 1) which 
is column 11. 

Default left margin again. 

Right Margin 

BASIC 
Hex 

chr$(27) "Q" chr$(n) 
1 B 01 nh 

(n = 1 to 255) 
(nh = 01 h to FFh) 

The sequence ESC Q sets the right margin at column n. To use it, 
send ESC Q followed by the ASCII code for the column number 
you want. For example, chr$(27) "Q" chr$(70) sets the right mar
gin at column 70. This will allow printing up to (and including) 
column 70. The actual width of the margin is determined by the 
character width in effect when the margin is set. Later changes in 
the character width do not affect the width of the margin. 

The minimum value of n is 1 as expanded character width. 
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The right margin must be set at least 2 columns greater than the left 
margin or the setting is ignored. The setting is also ignored if thL' 
right margin exceeds the maximum number of columns allowable 
for the character width in effect at the time. 

Example: 

H' open 1,4,7 
2(' pt~int#l, II 123456789'H 23456789(11 234567890 II 
30 pt'int#l, cht~$ (27) "Q"cht"'$ (15); 
4';:' fOt' i= 1 to 5';:' 
50 print#l,lx"; 
6';:' ne:·:t i 
70 pt~int#l 
80 close 1 

123456789012345678901234567890 
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Chapter 5 

Using Tabs 

You have probably used tabs on a typewriter and know that you 
can use them to move quickly across the page. Tabs on the MPS 
1200 work in much the same way-with a few added features. In 
addition to horizontal tabs that move across the page, the MPS 
1200 also has vertical tabs that move down the page. 

HORIZONTAL TABS 
Horizontal (and vertical) tabs can be set in two different ways: as 
fixed tabs, and as variable tabs. You can also move a distance 
relative to your current position with a relative htab. In this man
ual, horizontal tabs are referred to as htabs. 

Move to Next Htab 

BASIC 
Hex 

chr$(9) 
09 

chr$(9) moves the printing to the next tab setting. Power-on de
fault htab settings are every 8 columns-printing will start with 
column 8, 17, 25, and so on. 

Horizontal tabs are convenient for working with forms and col
umns of numbers. Their position is determined by the pitch ill 
effect at the time the tabs are set, but once set, they do not chall!',(' 
with changes in pitch or character width. 
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hxample: 

I. I,) upf:::!n 1.1· '! 4 
20 fur n = 1 to 6 
::() F:lI'-int*,:4~ chr"'$(C}); "ht.::\b"; 

4() nf.·?~< t II 

~:::j() F)t"illt~:J:4, cht'~~ (~?7);" !"; c:hl·"$ (~3) 
60 for II = 1 tu 6 
]() f'I"··:i.nttl:lJ., ct"iI"'$(9) ~ "htab". 
UO nf.",~·~t; II 

90 Fl t'int#4 
100 pr-'int#4, cilt'!ii <:":::7); "@" 

1. 1 0 c:l. o~:;e4 

HT{-iB 
HTAB 

HTtlB 
HTAB 

HTAB 
HTAB 

HTAB 
HTAB 

HTi~B 

HTAB 

NOTE: In the program above, notice that the default htab settings 
remain the same even though elite compressed is selected with 
the master print command in line 50. 

Commodore mode only 

BASIC 
Hex 

chr$(16) 
10 

You can also perform a horizontal tab in Commodore mode by 
sending the code chr$(16), followed by two numeric characters 
(nn) , where nn is the two-digit number of the column you wish to 
start printing. 

Example: 

10 open 1,4,7 
20 pt"int#1, cht"$ (16) "16"; "HTAB" 
30 print#1, c:ht"$ (16) "08"; "HTAB" 
40 print#1, c:ht"$ (16) "24"; "HTAB" 
50 close 1 

HTAB 
HTAB 

HTAB 
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Set Fixed Htabs 

BASIC chr$(27) lie" chr$(O)chr$(n) 

Hex 
(n = 2 to line length) 

1 B 45 00 nh (nh = 02h to line length) 

When you first turn on the MPS 1200 there are horizontal tabs set at 
every eight columns-at column 8, 16, 24, and so on. If you want 
htabs to be set to other columns, you can change them with the 
command ESC e chr$(O) followed by the ASCII code for the tab 
interval you want, from 2 to the current line length. For example, 
to set fixed htabs at every sixth column, send the command 
chr$(27) "e" chr$(O) chr$(6). 

Example: 

10 open :l, il, 7 
::;:: 0 pt·':i. n t # 1. , c h t' $. ( 2 7) "e" ctH' $ ( <) • c: h t' $ (6 ) 
~;O fOt' n=1 to 6 
4() pt"':i.nt#l, cl·)!""'$ 0:.9):; "Hl?iB":; 
~.'5(:O n e:{ t; f1 

bU F)t"':i.nt#l, cht-·$ (27)" I "c:h!""'$ (~.:.:i) 

70 fLlI·-· n=1. to (-;. 
8(:' Pt·int#1.,cht'$(9):; "HTAB":; 
90 ne)·: t n 
1 0 (:, pI·' i n t; # 1 : p t' i n t; # 1 , c h t' '$ C2 7;0 "@" 

110 close 1 

HT~lU 

HTAB 
HTAB 
HTAB 

HTAB 
HTAB 

HT"AB 
HTAB 

HTAB 
HTAB 

HTf~8 

HTAB 

NOTE: In the program above, notice that the fixed htab settings re
main the same even though elite compressed is selected with 
the master print command in line 60. 
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Variable Htabs 

BASIC 

Hex 

chr$(27) "D" chr$(n1) chr$(n2) ...... chr$(O) 
(n = 1 to 137) 
18 C4 n1h n2h ......... 00 
(nh = 01 h to 89h) 

If you don't want your tabs spaced evenly across the page, then you 
can use the MPS 1200's variable htab command, ESC o. With the 
variable htab command you can set up to 32 tabs at any column you 
like, from column 1 to 137. To use the command, send ESC 0 
followed by the ASCII code for each tab position you want, from 1 
to 137. After the last tab position, send chr$(O) to end the sequence. 
For example, chr$(27) "0" chr$(5) chr$(18) chr$(37) chr$(O) sets 
htabs at columns 5, 18, and 37. 

The column numbers for variable htabs must be given in ascending 
numerical order. A sequence such as chr$(5) chr$(37) chr$(18), for 
example, would set tabs at column 5 and 37 only. The MPS 1200 
interprets any code less than the previous one as the ending code for 
the sequence. In this case, chr$(18) would be the ending code. 

Using the variable htab command cancels any fixed or variable 
htabs that were previously set. If you want to return to fixed htabs, 
you must either set them again with a fixed htab command or 
reinitialize the printer to reset the default htabs. 

Example: 

1(~ open 1,4,7 
2(1 pt'int#1, cht'$ (27) "D"chr$ (5); cht'$ (18); cht'$ (37); cht'$ «(n; 
3':1 fat' n=1 to 3 
4(1 pt'int#1, cht'$ (9); "HTAB"; 
50 ne)·:t n 
6(1 pt'int#1, cht'$ (27) "! "chr$ (5) 
70 fat' n=l to 3 
8(1 pt'int#1,cht'$(9); "HTAB"; 
9(1 ne>:t n 
100 print#1,chr$(27)"@" 
1. HI close 1 

HTAB 
HTAB 

HTAB 
HTAII 
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NOTE: In the program above, notice that the variable htab settings 
remain the same even though elite compressed is selected with 
the master print command in line 60. 

Relative Htab 

BASIC 
Hex 

chr$(27) "f" chr$(O) chr$ (n) (n = 0 to 127) 
1 B 46 00 nh (nh = OOh to 7Fh) 

If you only need to move across the page one time, ESC f chr$(O) 
moves the print head any number of columns to the right from the 
current position. This is why it's called relative: it moves a number 
of spaces in rclation to the print head's current position on the page 
(fixed and variable htabs are absolute: column 12, for example, is 
always in the same place on the page, no matter where the print 
head happens to be). It is the equivalent of printing a number of 
spaces. 

To use the relative htab command, send the printer ESC f chr$(O) 
followed by the ASCII code for the number of columns you want 
to move, from 0 to 127. 

Example: 

1.0 open 1~4,7 

15 fOI·' n=:i. to ::i 
20 p t' tnt # 1 , "W I DEN I I\IL:.;" ; c h t'$ (27) II f " 

d·1 t'$ (0) c:h t'$ (n) ; "GAPS" 
30 ne::-:t n 
40 pl·'int#l, cl"'w~f; (:?7) " ! "cht'$ (5) 
~jO fot·' n=:I. to 5 
60 pl··'int#l,! "WIDENING"; cht'$ (27) "f" 

cht·'$(O)cht'$(n); "(3AF'S" 
70 ne>:t n 
80 close :I. 
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WIDENING 
WIDENING 
WIDENING 
WIDENING 
WIDENING 

GAPS 
GAPS 

GAPS 
GAPS 

GAPS 

WIIININi 6APS 
WIIINIIil GtfS 
WIIlENINi GtfS 
IIIIININi GtfS 
WIIlENINi &tfS 

NOTE: In the program above, notice that the relative htab settings do 
not remain the same when elite compressed is selected with the 
master print command in line 40. This is because the htab is 
now a relative distance rather than an absolute distance. 

DOT TABS 
The MPS 1200 has another type of horizontal tab to move the print 
head across the page. It's called a dot tab. These work in much the 
same way as the other horizontal tabs, except instead of tabbing to 
a specified character printing position, the MPS 1200 tabs to a 
particular dot column. 

There are 60 columns of dots per inch which, of course, gives you 
much finer precision in your horizontal tabbing. Dot tabs can be 
used for very fine spacing increments (for justified text, perhaps) or 
even for printing a line or a character between other characters. 

There are two types of dot tabs: absolute dot tabs and relative dot 
tabs. 

Absolute Dot Tabs 

BASIC chr$(27) "$" chr$(n1) chr$(n2) 

Hex 
(n1 and n2 specify the tab position in dots) 
1B24n1hn2h 
(n1 hand n2h specify the tab position in dots) 

Absolute dot tabs move the print head to the location on the page 
that is the specified number of dot columns from the left end of the 
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" 

" " 

line. They will do this regardless of where the print head is current
ly located on the line. 

The format of the command is ESC $ chr$(n1) chr$(n2) where n1 
and n2 are used to define the dot column to tab to. To determine 
the values to use for n1 and n2, divide the desired dot column by 
256. The integer portion of the quotient becomes n2; the remainder 
is n1. You can use these mathematical formulas to calculate n1 and 
n2, where n is the desired dot column: 

N2 = INT (N/256) 
N1 = N-(N2*256) 

At 60 dot columns per inch, the MPS 1200 has 480 columns. If you 
specify a dot column beyond the right margin, the results are 
unpredictable. The maximum value for n1 is 244; the maximum 
value for n2 is 1 (if n2 is less than 1, however, then the maximum 
value for n1 is 255). Let's assume N equals 360: 

N2 = INT (360/256) = 1 
N1 = 360-(256*1) = 104 

This pr~gram uses these tab positions: 

Example: 

10 open 4,4 
20 for i = 0 to 360 step 60 
3(1 j=int(i/256) 
40 k=i-.i*256 
5(1 pt"int#4, cht'$(27) i "$"icht'$(k) ;cht'$(j); i/60; 
60 ne:-:t i 
7 .. , print#4 
SO for i = 0 to 360 step 60 
90 .i=int(i/256) 
10(' k=i-j*256 
11(1 pt'int#4, cht'$(27)i"$";cht'$(k);cht'$(j)i"l "; 
120 ne:-:t i 
130 print#4,chr$(27)ichr$(15) 
140 for i = 0 to 360 step 60 
15(1 j=int(i/256) 
160 k=i-j*256 
17(1 pt'int#4, cht'$ (27); "$"; ctw$ (k) ; cht'$ (j) i k; j; 
ISO ne:-:t i 
190 print#4,chr$(27)ichr$(1S) 
:;>()() c lose4 

2 3 
I I I 

b0 0 120 0 180 0 
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Relative Dot Tabs 

BASIC chr$(27) "£" chr$(n1) chr$(n2) 

Hex 
(n1 and n2 specify the tab position in dots) 
1BSCn1hn2h 
(n1 hand n2h specify the tab position in dots) 

Relative dot tabs move the print head to the location on the page 
that is the specified number of dot columns relative to its current 
position. They will do this regardless of where the print head is 
currently located on the line. 

The format of the command is ESC£chr$(n1) chr$(n2) where n1 
and n2 are used to define the dot column to tab to. The values for 
n1 and n2 are calculated just as they are with the absolute dot tab 
command (described above). 

The relative dot command spaces in one-half dot columns, or 1/120 
inch (compared to one dot columns, or 1/60 inch, with the absolute 
dot command). At 120 dot columns per inch, the MPS 1200 has up 
to 960 columns. If you specify a dot column beyond the right 
margin, the results are unpredictable. The maximum value for nl is 
192; the maximum value for n2 is 3 (if n2 is less than 3, however, 
then the maximum value for n1 is 255). 

Example: 

1(:' open 1,'+,/ 
20 for 1=0 to 20 step 2 
::;0 t"'e 1 $=ch t'$ (2/) ..... ".f." +ch t'$ ( i ) +cI""It"'$ U) 1 

40 pt'lnt#l,"This";t'el$;" shOlAls";t'el$. 
" inct'easing". t"e.L$:;" WC)t'd~5pa.Cr.?" 

50 ne)-(t; i 
60 close 1. 

l"his shows inl:t'easing wDt'dspal:e. 
This shows inl:t'easing wot"'dspace. 
This shows i.nct'easing wDt'dspace. 
This shows inct'easing wcwdspace. 
This shows inct'easing wot'dspace. 
Thi.s shows inct'easing wot'dspace. 
This shows inc t"eas i fl8 wOt'dspace. 
Thi.s shows inct'easing wot'dspace. 
Thi.s shows inct'easing wot'dspace. 
This shows inct'easing wot'dspace. 
This shows inc t'eas i n8 wDt'dspace. 
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VERTICAL TABS (VT ABS) 
Vertical (and horizontal) tabs can be set in two different ways: as 
fixed tabs, and as variable tabs. You can also move a distance 
relative to your current position with a relative vtab. Still another 
command lets you set vertical tab channels for flexibility with 
multi-page forms. In this manual, vertical tabs are referred to as 
vtabs. 

Move to Next Vtab 

BASIC 
Hex 

chr$(11 ) 
OB 

Vertical tabs move down the page by lines. They are useful when 
working with forms or to leave space for pictures or diagrams in 
your text. Vtabs are unaffected by changes in line spacing. The 
spacing for vtabs is determined by the line spacing in effect when 
they are set. If the line spacing is later changed, the vtabs are 
unaffected. 

The MPS 1200's vtab command is chr$(ll). Unlike horizontal tabs, 
vtabs have no default settings. When you first turn on the MPS 
1200, a vtab advances the paper one line. 

Example: 

10 openl,4.7 
:':::0 fot" 1"1:::::1 tel 4 
:::::0 pt"int#1.cht"!ti(11) "Default '·.'}"T(';B" 
40 ne:-:t n 
:':;0 c: 1. C)se 1 

De·f au:/. t IJTf~B 

DE~+au.l t IJTAB 
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Fixed Vtabs 

BASIC chr$(27) "e" chr$(1) chr$(n) 
(n = 1 to page length) 

Hex 1B 45 01 nh 
(nh = 01 h to page length) 

This command sets fixed vtabs at intervals of whatever number of 
lines you like. Send the MPS 1200 ESC e chr$(1) followed by the 
ASCII code for the vtab interval you want in lines, from 1 to the 
page length in lines. For example, to set vtabs every 6 lines, send 
the command chr$(27) "e" chr$(1) chr$(6). 

Example: 

1 ,) open 1 ,4, 7 
20 pt~int#l, cht~$ (27) "e"cht~$ (1) ; cht~$ (3) ; 
30 fot~ n=l to 3 
40 pt~int#1.,cht~~;(l1);"VTAB #";n;" at line ";n*3 
50 ne>:t n 
6'::' pt~int#1, chr$ (27) "@" 

70 close 1 

VTAB #1 at line 3 

VTAB #2 at line 6 

VTAB #3 at line 9 
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Variable Vtabs 

BASIC chr$(27) "8" chr$(n1) chr$(n2) ....... chr$(O) 

Hex 
(n = 1 to 255) 
1 B C2 n1 h n2h .......... 00 
(nh = 01 h to FFh) 

If you don't want fixed vertical tabs, you can set up to 16 vtabs at 
any line number from 1 to 255 that you like using the variable vtab 
command, ESC B. To use the command, send ESC B followed by 
the ASCII code for the line number of each vtab position you want, 
from 1 to 255. After the last tab position, send chr$(O) to end the 
sequence. For example, chr$(27) "B" chr$(6) chr$(20) chr$(26) 
chr$(O) sets vtabs at lines 6, 20 and 26. 

The line numbers for variable vtabs must be given in ascending 
numerical order. A sequence such as chr$(6) chr$(26) chr$(20), for 
example, would set tabs at line 6 and 26 only. The MPS 1200 
interprets any code less than the previous one as the ending code for 
the sequence. In this case, chr$(20) would be the ending code. 

Using the variable vtab command cancels any fixed or variable 
vtabs that were previously set. If you want to return to fixed vtabs, 
you must set them again with a fixed vtab command. 

Example: 

1 (lOp en 1 , 4, 7 
2(' pt'int#l, chr$ (27) IB"Cht'$ (6); cht'$ (HI) ; r.::ht'$ (16); cht'$ «(I) 

3'" fot' n=l to 3 
4(' pt'int#l, cht'$ (l:L) ; "VTAB" 
5(' ne>:t n 
6(1 pt'int#l: pt'int:ltl, cht'$ (27) "@" 

7(l c 1 clse 1 
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VTAB 

VTAB 

VTAB 

Relative Vtab 

BASIC chr$(27) "f" chr$(1) chr$(n) 

1B4601 nh Hex 
(n = 0 to 127) 

(nh = OOh to 7Fh) 

If you only need to move down the page one time, ESC f chr$(1) 
advances the paper any number of lines. This is why it's called 
relative; it moves a number of lines in rclation to current paper 
position (fixed and variable vtabs are absolute; line 10, for example, 
is always in the same place on the page, no matter where the paper 
happens to be). It is the equivalent of printing a number of line 
feeds. 

To use the relative vtab command send the MPS 1200 ESC f 
chr$(l) followed by the ASCII code for the number of lines you 
want to move, from 0 to 127. 

This command is also an easy way to leave a fixed space (for a 
picture to be inserted later perhaps) without having to figure out 
where you are on the page. 
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H' open 1,4,7 
20 fOt~ 1'1=1 to 5 
34;:' pt~int#l, "LinE~" :.; n;c:ht~!~(:::!.7) "f"cht~$(l) ;cht~$(n) 

4':' ne:·: t n 
5(' close 1 

Line 1 

Line 2 

Line :::;. 

Line 4 

Line 5 

Vtab Channels 
If you work with multi-page forms you may find that you need a 
different set ofvtabs for each page. The MPS 1200 provides a way 
to save up to eight sets of Vtabs and recall them with a single 
command as you need them. Each set of vtabs is called a channel 
and is identified by a number from 0 to 7. 
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Define Vtab Channel 

BASIC chr$(27) "b" chr$(N) chr$(n1) chr$(n2) .... chr$(O) 
(N = 0 to 7; n = 1 to 255) 

Hex 1 B 42 Nh n1 h n2h ............ 00 
Nh = OOh to 07h; nh = 01 h to FFh) 

To use vtab channels, you must first define the vtabs for each 
channel you want to use. To do this, send the MPS 1200 ESC b 
followed by the ASCII code for the channel number, from 0 to 7, 
followed by the ASCII code for the line number of each vtab 
position you want, from 1 to 255. After the last position, send 
chr$(O) to end the sequence. 

For example to define channell to contain vtabs at lines 6, 10, and 
14, and channel 2 to contain vtabs at lines 4, 7, 17, and 38, send the 
commands: chr$(27) "b" chr$(l) chr$(6) chr$(lO) chr$(14) chr$(O) 
and chr$(27) "b" chr$(2) chr$(4) chr$(7) chr$(17) chr$(38) chr$(O). 

Channel 0 is the default channel. Unless you tell it otherwise, the 
MPS 1200 will use the vtabs that are defined in that channel. (Vtabs 
set with the command ESC B are automatically placed in channel 
0). Vtab channels are selected with the ESC j command, described 
and illustrated below. 

Select Vtab Channel 

BASIC chr$(27) "j" chr$(n) (n = 0 to 7) 
Hex 1B 2F nh 

The vtab channel is defined with the ESC b command (described 
above). A vtab channel is a set of up to 16 previously defined vtabs. 
Up to eight channels, numbered 0 to 7, can be defined. To select a 
vtab channel, use the command ESC j followed by the ASCII code 
for the number of the channel you want, from 0 to 7. For example, 
to select vtab channel 2, send chr$(27)"1" chr$(2). Any subsequent 
vtab command will use the vtabs defined in channel 2. 

5-14 



Example: 

5 openl,4,'"i' 
10 pt'int#l,cht'$(Z7> "b"cht'$(O) =cht'$(5):; 

chr$(S);chr$(20);chr$(O) 
20 pt'int#l, c:tw$ (27) "b"chl·'$ (1); cht'$ C~;):; 

chr$(10);chr$(12);chr$(O) 
:3;0 pt'int#1,c:tw$(2·?) "b"cht'$<;2> :;cht"'$(18):; 

chr$(24);chr$(30);chr$(O) 
40 fot' i.=(1 to 2 
50 pt'int#l,cht'$(27) "/"cht'$Ci):; 
60 ·fot' n= 1 to ~.) 

70 pt'int#l,cht'$(11):; "VfAB ";n; "in channel ":; i= 
SO ne:·:t n 
90 print#1,chr$(12); 
100 ne){t i 
110 close 1 

Note: Before you run the program above, make sure the top of your 
paper is lined up with the ribbon guide. You will see three pages 
of output on the MPS 1200 with three vtabs identified on each 
page. 
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Chapter 6 

Epson Mode Graphics 

As applied to computers and printers, "graphics" means anything 
that is not a letter, number, or symbol generally found on a 
typewriter or word processor. Graphics includes everything from 
lines, boxes, border designs, and special logos, to graphs and 
complete drawings that are limited only by your imagination. 

The MPS 1200 can print graphics in two different ways. The first 
method uses predefined characters called block and line graphic 
characters. It is handy for designing forms, creating boxes, draw
ing lines, and so on. The MPS 1200 contains a complete set of block 
and line graphics characters-the Commodore character set at 
ASCII 161 to 223. You can see a complete list of these characters in 
Appendix B. 

The block graphics characters in the Commodore character set are 
7 dots high; to connect the characters in one line to those in the next 
line you must set the line spacing to 7172 -inch. 

The second method, called dot graphics, allows you to specify 
exactly where each and every dot will be printed. It involves a little 
more work in planning and programming, but the results are 
worth it. 

DOT GRAPHICS 
When you send the MPS 1200 a code for a character, it prints the 
character using a pattern of dots stored in its memory. To print a 
pattern of dots that the MPS 1200 does not have in its memory-a 
drawing or character you designed yourself for example, you need 
to control the individual dots that are printed. This technique is 
called dot graphics. 

6-1 



As you may recall from Chapter 2, the print head consists of nine 
pins stacked one above the other. The print head can therefore print 
columns of up to nine dots at a time. For most graphics applications 
however, the bottom pin in the print head is not used because most 
computers send data to their printer in eight-bit "bytes". This is the 
most commonly used system for dot graphics, known as "eight
pin dot graphics." 

Another form of graphics, seven-pin dot graphics, uses only seven 
of the nine pins on the print head. This is the form of graphics used 
on older Commodore printers such as the MPS 801 and MPS 803. 
There are many commercial programs, books and magazine arti
cles which use and explain seven-pin graphics. The MPS 1200 can 
handle seven-pin as well as eight-pin graphics. Seven-pin graphics 
is covered in detail in Chapter 7. 

You can also use all nine pins on the MPS 1200 print head for 
graphics. Nine-pin graphics is quicker than using eight- or seven
pin, but is a bit more difficult to code. 

7-Pin 8-Pin 9-Pin 

128 • 128 • 
64 • 64 • 

1 • 32 • 32 • 
2 • 16 • 16 • 
4 • 
8 • 

16 • 
32 • 

8 • 8 • '\ 4 • 4 • 
2 • 2 • 
1 • 1 • 

64 • 
+ 128 

Not used • 128. chr$()chr$( ) 

~ 
128-9-pin ON 

0-9-pin OFF 

Figure 6-1. Dot Graphics Pin Comparison 

As you can see in Figure 6-1, the pin numbers are reversed in 
Commodore seven-pin graphics. To avoid confusion due to this 
difference and since Commodore mode uses this type of dot graph
ics exclusively, it is covered in a separate chapter. 
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If you are using a commercial software drawing or graphics pro
gram such, don't worry about pin numbers with the MPS 1200; 
just set the DIP switches accordingly, and select "Commodore" or 
"Epson" from the printer options listed in the program. 

The MPS 1200 prints dot graphics in lines, just as it does predefmed 
characters. The print head moves across the paper striking the 
appropriate pins against the ribbon forming a column of dots on 
each line. Tall graphics figures are printed by adjusting the line 
spacing and printing several lines until the figure is complete. 

However, with dot graphics the line length and dot spacing are not 
fixed as they are with predefined characters. To use dot graphics, 
you must tell the MPS 1200 three things for each line: (1) which 
pins to print in each column; (2) how closely to space the columns, 
called the graphic density; and (3) how many columns there will be 
in the line. 

Graphics Commands 
The graphics commands perform three functions: they tell the MPS 
1200 to interpret the ASCII codes that follow as print head pin 
number data instead of characters, they set the graphics density, 
and they set the number of columns per line, which tells the MPS 
1200 how many pieces of data to expect. First, let's see how the 
MPS 1200 prints graphics. 

Pin Numbers 
To tell the MPS 1200 which pins to print in each column, you need 
a way to identify the pins in the print head. The MPS 1200 assigns 
each pin a number as shown in Figure 6.1. Skipping the unused 
bottom pin, they are numbered as powers of2: z< , 21, 22 ... 27, or 
in everyday numbers, 1,2,4,8,16,32,64, and 128. Once you've told 
the MPS 1200 you are using dot graphics with one of the graphics 
commands, you tell it which pins to print by sending the ASCII 
code that corresponds to the pin number - one code for each 
column. 
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Top 
2' = 128 0 
26 64 0 
2' 32- 0 
2' 16 0 
23 8 0 
22 4 . 0 
21 2 - 0 
2° 1 . 0 

Bottom ~ 0 
This pin isn't used for graphics. 

Figure 6-2. Print head numbers (Epson mode). 

Why aren't the pins just numbered 1 to 8? Because by using powers 
of two, the sum of any combination of pin numbers is a unique 
number. In other words, any number from 1 to 255 represents a 
unique combination of pin numbers. Thus, you can print any 
combination of pins by sending the ASCII code that corresponds to 
the sum of the pin numbers. For example to print pins 1,2, and 4, 
send ASCII 7 (1 + 2 + 4 = 7); to print pins 4, 8, and 64, send 
ASCII 76; and to print all eight pins, send ASCII 255. 

Graphics Density 

Single Density 

Double-Density 

High-speed 
Double Density 
Quadruple Density 

Command 
chr$(27) "K" chr$(n1) 
chr$(n2) 
chr$(27) "L" chr$(n1) 
chr$(n2) 
chr$(27) "Y" chr$(n1) 
chr$(n2) 
chr$(27) "Z" chr$(n1) 
chr$(n2) 

6-4 

Function 
Sets 60 dots per inch, line 
length n1 + (256 x n2). 
Sets 120 dots per inch, line 
length n1 + (256 x n2). 
Sets 120 dots per inch, line 
length n1 + (256 x n2). 
Sets 240 dots per inch, line 
length n1 + (256 x n2). 



Changing graphics densities is similar to changing character widths 
when printing text. The same number of dots are printed, but the 
density that you select determines how close together the dots are 
printed. To see the difference, try the following program: 

You will see the following four graphics patterns: 

1 (I op en 1, 4, 7 
20 P t' i n t # 1 , "S in 9 1 eDen sit y: " 
30 pt'int#l, cht'$ (27) "fC'cht'$ (1.20) cht'$ (0) ;: gosub 200 
40 pt'int#l, "DoLlble Density:" 
50 pf'int#l, cht'$ (27) "L"chr'$ (120) cht'$ (0);: gDsub 200 
60 print#l,"High-speed Double Density:" 
70 pt"int#l, c:hr$ (27) "Y"cht'$ (120) chr$ (0) ; : gosub 200 
80 pt'i.nt#l, "Quadt'up Ie Densi ty:" 
90 pf'int#l,cht'$C;;:~7) "Z"cht'$(120)cht'$(0); :'.30SLlb 200 
100 close 1 
110 end 
200 for n=1 to 40:print#1,chr$(7)chr$(62)chr$(7);:next n 
210 print#l:print#l:return 

Single Density: 

" , " ' " ' " " I , " ' II' " ' I 1111 ' " I , " I , II 

Double Density: 
"u",,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

High-speed Double Density: 
!'UlY'I"'IUU""U"U"'''l'Ul 

Quadruple Density~ 

Each line is set to contain 120 columns of dots by the Clldl'~ 
chr$(120) chr$(O) in lines 30,50,70, and 90. Line 200 defines a t1lJ(T 

column pattern of pin numbers-pins 1+2+4=7 in columll OIH", 

pins 2+4+8+ 16+32=62 in column 2, and then pins 1 +2+ '\ / 
again in column three--and prints the pattern 40 times to get a (oLd 

of 120 columns. At single density of 60 dots per inch, the patklll I'. 

2 inches long. At double density of 120 dots per inch, 1 illch. A lid 

at quadruple density of240 dots per inch 112 inch. 
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Notice the difference between the pattern printed in double density 
and the one printed in high-speed double density. In double density 
and in quadruple density, columns are spaced only 112 and 114 dot 
from each other. The columns actually overlap as shown in Figure 
6-2. At this spacing, the print head moves too fast to print the same 
pins in two adjacent columns. If the graphics figure calls for the 
same pins in two adjacent columns as the example program does 
(every third and fourth column call for pins 1,2, and 4), the pins in 
the adjacent columns are ignored. If you look closely at the high
speed double density pattern in the example program, you can see 
that columns 4,7, and so on are missing. 

Prints as -eee In double-density mode 

Figure 6-3. Double and Quadruple densities 

Since the columns are spaced so close together, these mlssmg 
columns are not normally noticeable. But for those cases where 
printing the same pins in two adjacent columns is critical, the MPS 
1200 provides the normal double density mode. In this mode, the 
print head moves slowly enough to print the same pins in adjacent 
columns. The trade-off is the slower speed. When printing larger 
graphics figures, the difference in the print time at double density 
and at high-speed density can be considerable. In quadruple densi
ty, the columns are too close together to print the same pin num
bers in adjacent columns even at a slower speed. Therefore, there is 
no low-speed quadruple density. 

Line Length: Number of Columns 
To send the correct graphics data, you must follow the graphics 
command with two ASCII codes that specify the number of col
umns in the dot graphics line, chr$(n1) and chr$(n2). 
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Why two numbers? Consider the maximum number of columns 
that can be printed in a line. At 60 dots per inch, the MPS 1200 can 
print 480 columns of dots in an 8-inch line. And at 240 dots per inch 
the MPS 1200 can print 1,920 columns in a line! But the largest 
number BASIC can send is 255. Obviously, you need a way to 
send larger numbers. 

The MPS 1200 solves this problem by using the two numbers nl 
and n2 together to determine the number of columns in a line. The 
first number, nl, indicates the number of columns from 0 to 255. 
The second number, n2, indicates the number of times 256 is to be 
added to the first number. With this scheme you can send any size 
number you need. 

You can calculate the values of n1 and n2 for any number of 
columns you need by dividing the number of columns by 256. The 
quotient will be n2 and the remainder will be n1. If you like, you 
can calculate n1 and n2 with two expressions: 

N2 = INT (X/256) 
N1 = X-(256*N2) 

where x'is the number of columns. Table 6-1 shows another easy 
way to calculate n1 and n2. 

Table 6-1. Calculating n1 and n2. 

If the number of columns (x) ranges from: 
n1 is: 

1 to 255 
256 to 511 
512 to 767 
768 to 1023 

1024 to 1279 
1280 to 1535 
1536 to 1791 
1792 to 1920 

x 
x-256 
x-512 
x-768 
x-1024 
x-1280 
x-1536 
x-1792 

Putting It All Together 

and n2 is: 
o 
1 
2 
3 
4 
5 
6 
7 

Now that we know how the graphics commands work, how to 
control the pins, and how to set the number of columns, let's try .1 

sample program to see some actual graphics. 
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Example: 

10open4,4,'l 
20 pt'int#4, C~lt'$ (27) ; "K"; r.:ht'$ (44) ; cht'$ (1) ; 
30 for i = 1 to 300 
40 j = i-12S*(int(i/12S» 
50 print#4,chr$(j); 
60 ne:·:t i 
70 close4 
SO end 

Try the previous program again in double density and quadruple 
density by changing the graphics command in line 20. Experiment 
by changing the line length in line 20. Be sure to change line 30 to 
correspond to the new line length. 

GRAPHICS FOR SPECIAL 
APPLICA TIONS 

The MPS 1200 has several graphics configurations that can be used 
for special applications. In addition to the four graphics densities 
we've covered so far, there are four additional ones, making a total 
of eight available densities. The four additional densities are espe
cially useful for making screen dumps and for plotting, but they 
can also be used to just add variety to your graphics. 

Master Graphics Command 

Format 
BASIC 

Hex 

chr$(27}" *" chr$(m)chr$(n1 )chr$(n2) 
(m = 0 to 7) 
1B 2A mh n1h n2h 
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The master graphics command provides an easy way to select allY 
of the MPS 1200's eight densities. Each density is assigned a graph
ics mode number, from 0 to 7, as shown in Table 6-2. To use the 
master graphics command send ESC * followed by the ASCII code 
for the mode you want, followed by the ASCII codes for the line 
length. 

Table 6-2. Graphics Density Modes 

Mode 

o 
1 
2 
3 
4 
5 
6 
7 

Description 

Single 
Double 
Hi-speed double 
Quadruple 
CRT Screen 
One-to-one 
Hi-res CRT 
Two-to-one 

1 (I op en 1, 4, 7 
20 fot~ m=O to '7 

Density Max. Columns/Line 

60 dots per inch 480 
120 dots per inch 960 
120 dots per inch 960 
240 dots per inch 1920 

80 dots per inch 640 
72 dots per inch 576 
90 dots per inch 720 

144 dots per inch 1152 

30 pt~int#l, "Mode";m;" ", 
40 pt~int#l, cht~$ (27) "*"Cht~$ (m) cht~$ (120) cht~$ (0) ; 
50 fot~ n= 1 to 60 
60 print#1,chr$(85)chr$(42); 
70 ne~·:t n 
80 pt~int#1 
90 IIE.':-:t m 
100 c:lose :L 

1'1ode 
Mode 
!"Iode 
Mode 
Mode 
!"Iode 
Mo(je 
Mode 

0 
1 
"'J . .:.. 
" '-' 
4 
0:: 
~J 

6 
7 

• 
--= .... ~~ 
::'t·W~~$::~*9fi:~_"$.~:...,ruw.i 

!M!!lIlIIlllIli!llIIliIliIIliilllilliiiIlIliIIIilHIl 
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Changing Graphic Density 

Format 
BASIC 
Hex 

chr$(27)"?n" chr$(m) 
1B 3F nh mh 

(n = K, L, V or Z) (m = 0 to 7) 
(nh = CBh, CCh, D9h, DAh) 
(mh = OOh to 07h) 

This command changes one graphics mode to another. Any of the 
four graphics commands, ESC K, ESC L, ESC Y, or ESC Z can be 
changed to any of the densities available with the ESC * command. 
Put the letter of the command that you want to change (K, L, Y or 
Z) in place of the variable n, and the value of the graphics density 
that you want in m. For example, to change the ESC K command 
to double density, the command would be: chr$(27) "?K" chr$(1). 
Each density value you can select for m is shown above in Table 
6.2. 

Nine-pin Graphics 

Format 
BASIC chr$(27)" i "chr$(m)chr$(n1 )chr$(n2) 

(m =0 to 1) 
Hex 1B 5E mh n1h n2h 

At the beginning of this chapter we mentioned that the bottom
most pin on the print head was not normally used for graphics. It is 
possible to use this ninth pin, although it requires.a little more 
programming. 

The nine-pin graphics mode has the advantage of being a little 
faster than the normal seven- or eight-pin mode since nine dots at a 
time instead of seven of eight. The disadvantages are that only 
single and double density are available with nine pins, and that it 
requires twice as much data-two ASCII codes for each column of 
dots. 
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In nine-pin graphics, the first data code determines the pattcrII or 
the top eight pins in the usual way. The second code determines 
whether the bottom pin is printed: a code 128 or greater prints the 
bottom pin; a code less than 128 does not print the bottom pin. 
Because of this, nine-pin graphics is not used for routine applica
tions. But for very intense graphics applications such as scrccn 
dumps and plotter graphics, the increase in speed may make thc 
additional programming effort worthwhile. 

The nine-pin graphics command is ESC i. To use it send the MPS 
1200 ESC i, followed by chr$(O) for single density or chr$(l) for 
double density, followed by the usual chr$(n1) and chr$(n2) to sct 
the line length. 

DESIGNING GRAPHICS 
Graphics can be designed in two ways. In the first method YOll 

define the shapes by sketching them on paper and then tell the MPS 
1200 the exact pin numbers to print in each column. In the second 
method, sometimes called plotting, the shapes and pin numbers are 
calculated by the computer according to a formula you supply in a 
program. 

Defining Shapes 
Any graphic pattern can be defined using graph paper as shown in 
Figure 6-3. Each horizontal row on the graph paper corresponds to 
a pin number and each vertical column corresponds to a column or 
dots. You simply sketch the shape you want on the paper and note 
the blocks where dots are to be printed. Then add the required pin 
numbers in each column to determine the pin number codes. 
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()ot Value -+-+-+-+-I--+-f-.+- f-+- -+-.+-1--+ ___ -+-+_I--+-+~+.~-+--+_ 

64 
32 
16 

8 

4 --~.~~-+-+-4-+-~-+~+-~~~~+-~-+~~-+-~-
2 

42 42 42 42 42 85 85 85 85 85 

85 85 85 85 85 85 85 85 85 85 

-+--i- -r- .~4-+-~~~+-~-+~~+-~-+~4-+-~ 

64 --4-+-~-+~+-~~~~+-~-+~4-+-~-+~+-~~-
32 __ ~_+-~-+_+-+-~~~~+-~-+~-+-+-~-+~+-~~_ 
16 --4-+-~-+~+-~~~~+-~-+~4-+-~-+~+-~~-

8 --4-+-~-+~+-~~~~+-~-+~4-+-~-+~+-~~-
4 --4-+-~-+~+-~~-t-~+-~-+~4-+-~-+-r~~~-
2 --4-+-~-+~+-~~~~+-~-+~4-+-I--+-+~~+-~-

42 42 42 42 42 42 42 42 42 42 
42 42 42 42 42 42 42 42 42 42 

Figure 6-4. Designing a graphic figure. 

You then print your defined shape using a program with the pin 
number codes placed in data statements. The program reads the 
codes, usually accumulating them in a string variable, and prints 
the shape exactly as you defined it. The following program prints 
the design shown in Figure 6-3 and demonstrates the technique. 

10 open 1,4,7 
20 print#l, cht~$ (27) "1" 
30 for n=l to 20 
40 t~ead >: 
50 flag$=flag$+chr$(x) 
60 ne>:t n 
70 pt~in t#l, cht~$ (27) "K "cht~$ (20) cht~$ (0) f 1 ag$ 
80 flag$="" 
90 fot~ n= 1 to 20 
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1 00 t~ead :.: 
110 fla8$=fla8$+chr$(x) 
120 ne:·:t n 
130 pt~int#l, cht~$ (27) "I<"cht~$ (20) cht~$ (0) f 1a8$ 
140 close 1 
200 data 85,42,85,42,85,42,85,42,85,42 
210 data 85,85,85,85,85,85,85,85,85,85 
220 data 42,42,42,42,42,42,42,42,42,42 
230 data 42,42,42,42,42,42,42,42,42,42 

Result: 

The letters are printed in two lines-first the top half of the flag 
and then the bottom half. In order to make the halves meet, the line 
spacing is set to 7/72" in line 20. Lines 30 through 60 form a loop 
that reads the 20 pin numbers that form the top half of the flag from 
the data statements and accumulates them in the variable FLAG$. 
Line 70 then sets a single-density graphics line 20 columns wide and 
prints FLAG$. After clearing FLAG$ in line 80, lines 90 through 
130 repeat the procedure for the bottom half of the flag. 

Notice the data statements in the program. Even relatively small 
graphic patterns require a considerable amount of data. For exam
ple, our program uses 40 pieces of data to print a small flag. Y Oil 

can appreciate why so much data is required when you consider thl" 
number of positions you can place dots on an 8V2 X II-inch page-
380, 160! And that's using single density. 

Commodore computers have programs available that calculate till' 
graphics data for you. The programs allow you to draw Oil the 
screen using a joystick, mouse, graphics tablet, or light pm, alld 
then "dump" the screen to the printer. If you plan to print large 
amounts of complex graphics, such a program can be worthwhik. 
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Calculated Shapes (Plotting) 
Another way to ease the task of defining graphic shapes is to let 
your computer design the shapes for you. This is how computer 
plotters work, and your MPS 1200 can function as a plotter too. 
Any shape that can be defined by a mathematical equation can be 
calculated and plotted on the MPS 1200. 

Plotting calculated shapes generally requires some fairly advanced 
programming skills, which are beyond the scope of this manual. 
To get started, however, we'll describe some general programming 
approaches and show you one program that produces a shape we 
call a "squiggle." 

Plotting programs set aside a part of the computer's memory to 
store the dots you want to print. In computer terms, that means 
setting up an array. In effect, the array is the computer's "graph 
paper. " 

The first thing to do in setting up an array is to define size-called 
"dimensioning the array." Like graph paper, the array must have 
two dimensions. One is the horizontal dimension (the number of 
columns of dots), and the other is the vertical dimension (the 
number of printing lines). 

As with defined shapes, the next step is to mark which dots are to 
be printed. This is done by the program. As it calculates the shape, 
it changes the values in the appropriate array locations from zero to 
the necessary pin numbers. 

When all the points in the shape have been calculated and their pin 
numbers stored in the array, the final step prints the array on the 
MPS 1200. 

Aside from the programming required, two other limiting factors 
with calculated shapes are the memory size and the processing 
speed of your computer. Arrays use up computer memory very 
quickly. For example, in single density, a one inch square contains 
4,320 dot positions. Using 8 dots per column, that is 540 array 
locations. That may not sound like a lot, but since each array 
location requires at least two bytes of memory, this one-inch 
square uses up over 1K of memory. To plot an 8 x 8-inch square
less than one page-you'll need over 64K of memory just for the 
array! 
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The processing speed of your computer also becomes a consider
ation when using calculated shapes. Depending on the particular 
equation and the programming used to calculate it, a shape even 
only an inch or so square can require tens of thousands of calcula
tions (each calculation does not necessarily fill an array location), 
and several minutes or even hours of processing time before any 
results are sent to the printer for plotting. Moreover, the number of 
required calculations can increase geometrically with the size of the 
shape. Our simple demonstration program, for example, takes 
several minutes to run. A program that plots a complex figure the 
size of the page can easily take hours to run! 

Even if you don't understand all of the programming in it, try the 
following program to see how a graphics plotting program runs. 
The calculations in the program will take a few minutes, before 
printing starts. Lines 100-280 calculate the sine curve, and lines 320-
440 plot the points. 

10 r'em 
20 rem sine curve plotter 
30 rem ------------------
40 esc$=ch,-$(27) 
50 pi=3.14159265 
60 rem -------------------
70 rem calculate the-curve 
80 rem and fill the array 
90 rem -------------------
100 dim ptX(480,20) 
110 dx - 2*pi/240 
120 for k = 239 to 0 step -I 
130 yl = 64*(sin(xl*10)/(xl*pi/2+1)+I) 
140 yi = int(yl+.5) 
150 row = int(yi/6) 
160 bit = yi-row*6 
170 ptX(k,row) = ptX(k,row) Dr 2'(6-bit) 
180 xl = :d+dx 
1'70 next k 
200 xl = dN 
210 for k = 240 to 479 step 1 
220 yl = abs(64*(sin(xl*10)/(xl*pi/2+1)-1» 
230 yi = int(yl+.5) 
240 row = int(yi/6) 
250 bit = yi-row*6 
260 ptX(k,row) = ptX(k,row) Dr 2 A (6-bit) 
270 xl = xl+dx 
280 next k 
290 rem --------------------
300 rem print the sine curve 
310 rem --------------------
320 open 1,4 
330 print#I,esc$+"A"+chr$(6) : rem set line spacing to 6/72 inch 
340 for row = 2 to 19 
350 p$ = "" : 1:1$ = 1111 

360 print#1,esc$+"K "+chr$(224)+chr$(1>; r'em set single density 9l'o:\ldlll" 
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l70 for col = 0 to 239 
JHO p$ = p$+chr$(ptX(col,row» 
~l](1 next col 
4i~ for col = 240 to 479 
410 9$ = 9$+chr$(ptX(col,row» 
420 next col 
430 print#l,p$;9$;chr$(10) 
440 n€, x t ''ow 
450 print#l, esc$+"2 11

; : rem return to default line spacing 
460 close 1 
470 end 

"·OJ" 
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Chapter 7 

COlnlnodore Dot 
Graphics 

BIT IMAGE CODING 
(Commodore mode only) 

Format 
BASIC 
Hex 

ON 
chr$(8) 
08 

A bit image is a character programmed onto a 7 X 17 grid. When 
the dots are programmed (placed where you want them on the 
grid), it is printed out by the print head when the pins at the 
locations you have programmed strike to create dots to form an 
1mage. 

By sending the control code chr$(8) to the printer in Commodore 
mode, you enter the Bit Image graphic printing mode. This allows 
you to design a'nd print bit image graphics by inputting bit image 
data. Each DATA statement is made up of numbers that represent a 
row of dots which, when READ together, make up your bit 
graphic image. To design a bit image graphic, follow the steps 
outlined in the example below. 

1. Use a separate piece of paper to design your bit image graphic. 

2. Make a dot grid like this, with 7 vertical rows and 16 horizontal 
columns. The numbering of the vertical rows 1S extremely 
important. 

1 234 5 6 7 890 1 234 5 6 
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2 0 0 0 0 0 0 0 0 0 0 0 000 0 0 

4 000 0 0 0 000 0 0 0 0 0 0 0 

8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 () 

16 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ( l 

32 0 0 0 0 0 0 0 0 0 0 0 0 0 0 () ( l 

6400000000000000 () () 
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3. Now fill in the dots you want to print to form a bit image, as in 
the following. 

1 234 5 6 7 8 901 234 5 6 
1 0 0 0 0 0 0 • • 0 0 0 000 0 0 

2 0 0 • • • • • • • • • • 0 0 0 0 

400 • • 0 0 • .00 • • 000 0 

8 • • • • 0 0 • .00 • • • • 0 0 

16 •••••••••••••• 0 0 

32 0 0 • • 0 0 • • 0 0 • • 0 0 0 0 

6400 •• 00 •• 00 •• 0000 

4. Now add together numbers for each column for the rows in 
which a dot appears. For instance, there are two dots in the first 
column, one in the row with a value of 8 and one in the row 
with 16. The value for that column is then 24. You'll get sixteen 
column values to use later for your D A T A statements for this 
bit image. 

5. Now add 28 to each total for each column from step 4. The first 
column value would now be 152 (24 + 128). These values are 
now what you will use for DATA statements to produce the bit 
image. 

The DATA statements in a program for this bit image: 

data 152,152,254,254,146,146,255,255 
data 146,146,254,254,152,152,128,128 

Once you figure out the DATA values for your bit image, you can 
write a program to print the image. In this example, the image is a 
'flying object', which the following program prints five times. 

10 open 1~4,7 
20 a$="" 
30 for i=1 to 16 
40 read a:a$=a$+chr$(a) 
50 ne)·:t i 
60 for j=1 to 5 
70 print#1,chr$(B);a$;chr$(27);chr$(50) 
80 ne>:t j 
90 for k=1 to B:print#l:next k 
100 close 1 
110 end 
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200 data 152,152,254,254,146,146,255,255 
210 data 146,146,254,254,152,152,128,128 

Results: 

Combining Bit Images to Form a 
Larger Image 

You can create images larger than the seven row grid allows by 
combining grids. The following program provides an example of 
how you can design a larger character by using DATA statements 
to place three programmed bit images together to form a larger 
character. 

10 opeh 1,4,7 
20 f(Jt' t'=l tel 3 
30 for c=l to 16 
40 read a:a$(r)=a$(r)+chr$(a) 
50 ne:·:t c 
60 ne:·:t t' 

70 print#i,chr$(8); 
80 few t':=1 to 3 
90 pt'int#1, a$ (t-·) 

100 lie:·: t t' 

110 print#l,chr$(15) 
120 for 1=1 to 8:print#1:next 1 
130 close 1 
140 end 
200 data 129,129,250,250,158,158,255,255 
210 data 158,158,250,250,129,129,128,128 
220 data 128,128,159,159,243,243,179,179 
230 data 243,243,159,159,128,128,128,128 
240 data 128,128, 130, 130, 131,131, 12H, LTI 
:~50 data 131,1.31,130,130,128,128, l2f.:1, L?U 
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Result: 

-~-

All Bit Pattern Printing 
All bit pattern printing works along the same principles as bit 
image printing. An all bit pattern is a pattern created by placing 
each dot individually, with the dots forming a pattern when a 
program designed to display the pattern is run, as the following 
program demonstrates: 

10 open 1,4,7 
20 a$="" 
30 for i=O to 127 
40 a$=a$+chr$(i+127) 
50 ne:·:t i 
60 b$="" 
70 for j=127 to 0 step-l 
80 b$=b$+chr$(j+127) 
90 ne:·:t j 
100 fat' k=l to 3 
110 pt'int#l, cht'$ (8) ; a$; cht'$ (15) ; 11 All Bi t Pattet'n 1 
120 ne:·:t k 
130 pt'int#l 
140 fat' k=l to 3 
150 pt'int#l, cht'$ (8) ; b$; cht'$ (15) ; 11 All Bi t Pattet'n 2 
160 ne:·:t k 
170 for m=l to B:print#l:next m 
180 close 1 

Result: 

... .:.I~~.4.:.1~· .. .:.IiiIiII·...:.I~·.a.»:ii·~ All Bit Pattet'n 
• .. .:..~~·..:.I~· .. .:.IIiiiiII·...:.I~ ... .:.t~-...:..iiiiI All Bit Pattern 
· .. ..:.I..::!.iII:· .. .:.II.;:.iII··.:.I~··.:.IiiIiII· .. .:.I~· .. ~·.t.:.I~··.:.IIiIiI All Bit Pattet'n 

5tu<'S""'·Mrt"·IIO.!:::..I'''·s;e:.''~''·g..:.''·IIi.!::.''.' All Bit Pattet'n 
1iIIi:ii .. t;:::&.-~.~ .. ~~~ ... ~~ ... All Bit Pattet'n 
1iiiiIi"·~~~~"~gK."·~If..'" All Bit Pattet'n 
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Repeat Bit Image Printing 

ON Format 
BASIC 
Hex 

chr$(8) ...... chr$(26);chr$(n);chr$(m = bit image data) 
08 ..... 1A nh mh 

Often, you'll need to reproduce the same line of bit image D AT A 
for parts of images. The chr$(26) sequence within chr$(8) mode 
enables you to repeat printing a bit image quite easily. The format 
is shown above. 

"n" is a binary number (from 0 to 255) which specifics the number 
of repetitions to be printed, and the "bit image data" is the pin 
pattern data for the pattern that is being repeated. If you supply a 
value of zero for n, it is READ as 256, meaning the bit image will 
be reprinted 256 times. In order to repeat more than 256 times, you 
must use this sequence more than once. 

The following program demonstrates how this sequence works: 

10 open 1,4,7 ' 
20 fot' i=1 to 6 
30 t'ead n 
40 print#1,chr$(B);chr$(26);chr$(n);chr$(243);chr$(15) 
50 ne:·:t i 
60 for j=l to 8:print#1:next j 
70 close 1 
100 data 34,57,75,89,123,186 

Result: 
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Dot Address Determination 

Format 
BASIC 

ON 
chr$(27);chrS(16);chr$(n1 );chr$(n2) 

Hex 
(n1 and n2 specify the line position in dots) 
1b 10 n1h n2h 

You won't always want to place characters at the left margin of the 
paper. The dot address determination sequence lets you specify 
where on a line you want a bit image character (or anything else) to 
be printed. 

In the escape sequence for dot address determination, "nl" and 
"n2" are dot positions on the line where printing is to start. These 
values are two-digit binary numbers ranging from 0 to 479. When a 
number greater than 479 is specified, printing starts at the begin
ning of the next line. This program positions an "alien" bit image 
character 300 dots into the page. Note that the only difference 
between this and the program earlier in this chapter is line 90. 

Also note that in contrast to the graphics programs in the previous 
chapter, nl and n2 are "reversed" in Commodore mode, where nl 
is the integer part of the quotient when the dot position is divided 
by 256, and n2 is the remainder. 

10 open 1,4,7 
20 fOt~ t~=1 to 3 
30 fOt~ c=1 to 16 
40 read a:a$(r)=a$(r)+chr$(a) 
50 ne:·:t c 
60 ne)·: t t~ 

70 print#l,chr$(S); 
SO fot~ t~= 1 to 3 
90 print#l,chr$(16) ;chr$(I);chr$(44);a$(r) 
100 ne)·:t t~ 

110 print#l,chr$(15) 
120 for 1=1 to S:print#l:next 1 
1 ~.:::O close 1 
140 end 
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200 
210 
220 
23() 
240 
250 

data 
data 
data 
data 
data 
data 

Result: 

129,129,250,250,158,158,255,255 
158,158,250,250,129,129,128,128 
128, 128, 159, 159,24:3,243, 179,179 
243,243,159,159,128,128,128,128 
128, 128, 130, 130, 131,131,128, 128 
131,131,130,130,128,128,128,128 

-~-
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Chapter 8 

Creating Characters 

Even with its correspondence quality, pica, elite, proportional, 
expanded, compressed, emphasized, doublestrike, italic, vertically 
enlarged print, reverse print, superscript and subscript styles, some 
folks still can't find just the right character style on their MPS 1200. 
For these discriminating people we have just one thing to say: go 
ahead-design your own characters. And with the MPS 1200 you 
can! 

This feature is useful not only for the artists with a discriminating 
eye who want to add a little flair to their printing. Instead, you 
could design a few unique characters for special applications such as 
business, 'scientific, or a foreign language not included in the MPS 
1200's international character sets. 

HOW THE MPS 1200 PRINTS 
CHARACTERS 

In Chapter 2, we discussed how a dot matrix printer like the MPS 
1200 prints characters. The key is in the print head, in which the 
pins strike the ribbon in a predetermined pattern as it sweeps across 
the page. Figures 2-1 and 2-2 show a few of those patterns for the 
H, y, and r. 

It's no coincidence that the dots that form the characters appear to 
be in neat rows and columns, for that's the way they must be 
designed. When the MPS 1200's character sets were designed, the 
engineers used a matrix six dots wide and nine dots high (there are 
nine wires in the print head, remember?). Figure 8-1 shows .i11~1 
such a matrix with a character design superimposed. There is :1 
similar design for every character the MPS 1200 knows how I() 

print, and the data from these patterns is stored in the prillll·1 \, 
memory. 
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I 

Figure 8-1. All characters are designed on a matrix like this. 

DESIGNING YOUR OWN 
CHARACTERS 

When you design characters to be printed, you'll use the same type 
of matrix. For your convenience, we've included a couple of blank 
ones in Figure 8-2. Feel free to photocopy them; they can be used to 
design your own characters. 

Ifa?128 Ifa<128 Ifa?128 Ifa<128 

128 

64 

32 

16 

8 

4 

2 

- .-- ,.--,.---,--.----~ 

r--+---r--+-~---~ 

128 

64 

32 

16 

8 

4 

2 

o 1 2 3 4 5 6 7 8 9 10 

-;:....- _ .. ,-",----,,-.,--

128 
---

64 
---+--1---~-+--+-~ 

32 
----r.--+--+--1---~_1 

16 

8 

4 

2 

o 1 2 3 4 5 6 7 8 9 10 

Figure 8-2. Use these matrices to design your characters. 

8-2 

128 

64 

32 

16 

8 

4 

2 



The first step in creating your own characters is to layout the dots 
in the matrix as you want them to print. Even though the matrix is 
nine dots high, the characters can be only eight dots high, like the 
MPS 1200's standard characters. (This is a limitation of the size of a 
data byte, which has eight bits, not of the print head itself.) Most 
characters use only the top seven dots, while the descenders (such 
as p and g) use the bottom seven pins. 

And the characters you design can be eleven dots wide. How can 
that be done on a matrix that is six dots wide? In addition to the six 
dots inside the squares of the matrix, there are five intermediate 
columns of dots. They are centered on the lines that separate the six 
columns. The only limitation here is that you cannot define a 
character which has two immediately adjacent dots (that is, one in a 
box and one on the line next to it in the same row). Figure 8-3 
shows the correct and incorrect ways. 

WRONG! CORRECT 

Figure 8-3. Dots cannot be printed in immediately adjacent 
columns. 

One more consideration in designing characters: normally the laSI 

two columns (the sixth square and the line to the left of it) arc kli 
blank. This forms the space between characters. In some illst:llln·s 
you may want the characters to touch. If so, use all clevcll d()l 
columns. And if you want to design an entire type fOllt th:ltjml 
won't fit in nine columns, you can always use the proporl i()II.1i 
spacing command to add space between characters (sec CIt:ll'll·ll) 
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Copying Standard Characters 

BASIC 
Hex 

chr$(27) ":" chr$(O) chr$(O) chr$(O) 
1B 3A 00 00 00 

Many users of user-defined characters don't define an entire alpha
bet; instead they define only a few special characters that they need 
for their specific applications. Because of the way the MPS 1200 
stores character designs, it's easy to combine standard and user
defined characters in your printouts. 

The standard characters are all stored in the MPS 1200's ROM 
(Read Only Memory). Each time your computer sends an ASCII 
code to the printer, the MPS 1200 prints the character. User defined 
characters are stored in a different area of the MPS 1200's memory 
(it is called RAM, for Random Access Memory), but are accessed 
in the same way. You are, in effect, temporarily replacing the MPS 
1200's standard characters with your newly designed characters 
(without losing the standard characters). 

When you turn the MPS 1200 on or reset it with the ESC @ 
(master reset) command, the user-defined RAM is empty: there are 
no character definitions. Therefore, if you want to design a few 
special characters to be used with the standard alphabet, you can 
start by copying all of the standard characters from MPS 1200's 
ROM to RAM with the ESC: chr$(O) chr$(O) chr$(O) command. 
Then you can use both your own newly created characters with the 
standard characters. You'll see how injust a minute. 

Saving Character Designs 
In the MPS 1200's Memory 

BASIC chr$(27) "&" chr$(O) chr$(n1) chr$(n2) 
chr$(a) chr$(dO) . .. chr$(d10) 

Hex 1 B 26 00 n1 h n2h ah dOh d10h 

After you've designed a character on a paper grid, the next step is to 
send that character definition (or group of definitions) to the MPS 
1200 so that the characters can be printed. Doing this requires the 
MPS 1200's most complicated command (but it's really not so bad 
after you've tried it a few times). 
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The command is ESC "&" chr$(O) chr$(n1) chr$(n2) chr$(a) 
chr$(dO) ... chr$(dlO). The first three characters, ESC "&" chr$(O), 
are easy enough, but what about the rest of it? 

First, n1 and n2 are variables that specify the range of characters 
that you wish to define with this command. As you know, each 
standard character has a corresponding ASCII code (these codes can 
be found in Appendix B). n1 and n2 are asking for the ASCII codes 
of the first and last character you wish to define. Any ASCII codes 
from 32 to 63 can be replaced. The codes that follow chr$(a) 
chr$(dO) ... chr$(dlO)O are repeated for each character in the speci
fied range. If you are defining only one character, n1 and n2 are the 
same. 

Attribute byte 
The variable a is the attribute byte, for it describes some of the 
characteristics of the character you have defined. The first charac
teristic is whether the MPS 1200 should print your character with 
the top eight pins of the print head or the bottom eight pins. This is 
done with the high order bit of the attribute byte. If it is on (i.e. 
equal to,one), the top eight pins are used; if it is off (zero), the 
bottom eight pins are used. Put another way, if the variable a has a 
value of 128 or more, the top pins are used; if it is less than 128, the 
bottom pins will be used. This is shown in Figure 8-4. 
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o 
o 
o 
o 
o 
o 
o 
o 

v Print head 

12 B 64 32 16 B 4 2 

If attribute byte is 12B or more, top B 
pins are used. 

o - Bottom print wire not used 

v Print head 

o - Top print wire not used 10 I [J 
o 
o 
o 
o 
o 
o 
o 
o 

12 B 64 32 16 B 4 2 

If attribute byte is less than 12B, 
bottom B pins are used. 

Figure 8-4. The high order bit of the attribute determines which 
pins will be used. 

The attribute byte also contains information that can be used if you 
want to print your characters with proportional width (Chapter 3 
tells how to select proportional printing). With proportional width 
printing some characters will be narrower than others. You must 
still send data (even ifit is zero) for all eleven dot columns. With the 
attribute byte you can specify the starting and ending columns that 
you want to print. The columns, which are numbered 0 through 
10, are identified at the bottom of Figure 8-5. Bits 4, 5, and 6 are 
used to specify the starting column. The ending column is defined 
by bits 0 to 3. 
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The entire attribute byte (which is 8 bits) consists of three parts: bit 
7 determines which pins (top eight or bottom eight) will be used: 
bits 4, 5, and 6 specify the starting column; and bits 0, 1, 2, and 3 
specify the ending column number. A sample attribute byte is 
shown in Figure 8-5. 

Bottom eight pins Starting column 2 Ending column 9 

142 1 842 1 

10101110111010111 
128 64 32 16 8 4 2 

32 + 8 + I = 41 decimal 

Figure 8-5. A sample attribute byte. 

Data bytes 
After those last three codes the rest is easy! The variables dO 
through dIO are data bytes. Their value is calculated exactly the 
way data bytes are calculated for dot graphics (see Chapter 6). Each 
pin in the print head is assigned a value. Add the values of each of 
the pins that you want to print in a given column, and the total for 
the column is the value of that data byte. 

In the sample character matrices in Figure 8-2, there are numbers 
on either side of the matrix. Use the numbers on the left for the dot 
values if you are going to use the top eight pins (attribute byte of 
128 or more). If you are going to use the bott0111 eight pins 
(attribute byte less than 128), use the numbers on the right as dot 
values. 

A sample should make all of this more easily understood. Figure 8-
6 shows the stylized characters we have designed. The program 
that follows sends these character definitions to the MPS 1200 (but 
does not print anything-that's next). 
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Figure 8-6. These characters are defined and printed in the 
example programs. 
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Example: 

lOop en 1 '! 4, 7 
20 pt~int#l ~I cht'$ (27) ;": "; cht'$ (0) ; cht'$ (0); cht'$ (0) 
30 pt~int#l, cht~$ (27) ; "g~"; cht'$ (0) ; "**"; cht·'$ (128) ; 
40 for j=O to 10 
50 t~ead d 
60 print#l,chr$(d); 
70 neNt j 

80 pt~int#l, cht'$ (27) ; "~~"; cht'$ (0) ; "02"; 
90 fat' i=O to 2 
100 for j=-l to 10 
110 t~ead d 
120 print#l,chr$(d); 
130 ne:·:t j, i 
180 close 1 
300 data 124,0,130,0,130,0,108,0,108,0,68 
310 data 128,254,0,134,8,146,32,194,0,254,0,0 
320 data 128,130,0,130,0,254,0,2,0,2,0,0 
330 data 128,206,0,138,0,138,0,138,0,250,0,0 

The first data line contains the information for the (: character. 
This data is sent in lines 40 through 70. The data contained in lines 
310 through 330 is for the digits 0 through 2. It is sent to the printer 
in the loop from line 90 to 130. 

PRINTING DEFINED CHARACTERS 

BASIC 
Hex 

ON 
chr$(27) U% 1" chr$(O) 
1B 25 31 00 

OFF 
chr$(27) U%O" chr$(O) 
1B 25 30 00 

Designing characters and sending their definitions to the printer is 
the hard part of using your own characters. Actually putting thost· 
definitions to use is as easy as selecting any of the MPS 120()'s oliln 
print styles; it is done with a single command. 
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That command is necessary because of the way the MPS 1200's 
characters are stored. The command simply selects between the 
MPS 1200's two banks of memory: ROM, which stores all of the 
standard characters (and their variations), and RAM, which stores 
the user-defined characters. 

The command to select the user-defined character set is ESC % 1 
chr$(O). To return to the standard character set, use this command: 
ESC %0 chr$(O). The program below prints the characters created 
in the last example, by adding the statements in lines 140 through 
260. 

Example: 

10 open 1,4,7 
20 pt'in t#l, cht'$ (2]) ; ": "; cht'$ (0) ; cht'$ (0) ; cht'$ (0) 
30 pt'int#l, cht'$ (27); "~,"; cht'$ (0); "**"; cht'$ (128); 
40 for j=O to 10 
50 r'ead d 
60 print#l,chr$(d); 
70 ne>:t j 
80 pr'int#l, chr'$ (27) ; IIg~lI; chr'$ (0); "0211; 
90 fat' i=O to 2 
1(~ for j=-l to 10 
110 t'ead d 
120 print#l,chr$(d); 
130 next j,i 
140 pt'int#1,chr$(27); "1.1";cht'$(O); 
150 gosub 200 
160 print#1,chr$(27);"1.0";chr$(0); 
170 gosub 200 
180 close 1 
190 end 
200 print#l 
210 pt'int#l, "* 
220 print#I,"* 
230 pr"'int:tt:l, "* 

* * * * * * * * * * * * * * * * * * * * * * * * * * *" This is the Commodot'e MPS-1200 dot matri>: pt'intet'. *" 
At 120 cps, it's our fastest printer to date. *" 

240 pt"int#l., 11* * * * * * * * * * * * * * * * * * * * * * * * * * * *11 
250 pt'int#l 
260 t'eturn 
300 data 124,0,130,0,130,0,108,0,108,0,68 
310 data 128,254,0,134,8,146,32,194,0,254,0,0 
320 data 128,130,0,130,0,254,0,2,0,2,0,0 
330 data 128,2()6,O,138,O,138,O,138,O,250,O,O 
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rr ". rr .. 
C:: 

* 
* 
* 
* 

rr .. rr .. C: rr .. rr .. 1---.. c:: rr .. I:: rr .. fr .. rr .. rr .. r-.. rr .. rr .. C:: C:: C:: rr .. rr .. rr . . c:: 1---.. I}: r-. . I}: 

This is the Commodot~e MPS-l;;!12J1ZI dot matt~i }( pt~inter. fr ,. 
At 1;;!1ZI cps, it's o lit' fastest pt~inter to date. C:: 

C:: rr .. rr .. rr .. (:: rr .. rr .. rr 
.L 

rr .. rr .. rr . . rr .. (: rr . . rr 
.L 1---,L (:: (:: rr 

,L C: rr 
.L 

rr 
.L 

rr 
.L 

rr 
.L 

fr ,L 
rr 
.L C:: 

* * * * * * * * * * * * * * * * * * * * * * * * * * * 
This is the Commodot~e MPS-1200 dot matt'i x pt~intet'. * At 120 cps, it's out' fastest pt'intet~ to date. * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * 

Special Effects 
Nearly all of the MPS 1200's character style variations can be used 
with the characters you design. Just select the user-defined charac
ter set (with ESC % 1 chr$(O)) and then use the appropriate com
mand for the desired print style. 

For instance, using the master pitch command or the master print 
mode command you can use any of the available print widths: pica, 
elite, expanded, compressed, and their combinations. If you specify 
starting and ending print columns as part of the attribute byte of the 
character, definition, you can print your characters in proportional 
width. 

Some of the other special effects that can be used with user-defined 
characters are emphasized, doublestrike, underlining, reverse print, 
tall print, superscripts, and subscripts. 

The next program uses the characters you just designed, so don't 
reset the printer. 

5 openl,4,"l 
10 pt'int#l, cht'$ (2"7) "P"; "Pica: ";: gosub 130 
20 pt'int#1, cht'$ (2'7) "M"; "El i te: ";: gosub 130 
30 pt'int#1,cht'$(27)cht·'$(1~3) "Compt'essed: "= :gosub 1.30 
40 pt'int#1, cht'$ (27) cht'$ (14) "E:-:panded: ";: gosub 130 
50 pt'int#1, cht'$ (27) "E"; "Emphasi zed: ";: gosub 1:::;0 
60 pt'int#1,cht'$(27) "G"; "Dollble stt'ike: "; :gosub 130 
70 pt'int#1,cht'$(2'7) "-1"; "Undet'lining: "; :gosub 130 
80 pt'int#1,cht'$(27) "SO"; "Supet'sct"'ipt: "; :gosub 130 
90 pt'int#1,cht'$(27) "51"; "5ubsct'ipt: "; :gosub l::~;U 

100 pt'int#l, cht'$ (27) cht'$ (126) "21"; "Revet'se: ";: gosub 1:<:0 
110 pt'int#1,cht'$(27)cht'$(126) "11"; "Vet'tically 

en lat'ged: ";: gosub 130 
120 end 
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1 /~:_', close 1 
t.:;!) pt'int#1,cht'$(27) "%l"cht'$«(I)" *ommodor'e MF'S 1200"~ 

140 pt'int#1.chl'$(27)" I "chl'$(O)chl'$(27) "T"cht'$(27)chl'$(126) 
"10"chl'$ (27) cht'$ (126) "20"chr'$ (27) "%(I"cht'$ (0) 

150 t'etut'n 

Pica: 
Elite: 

l:::Ommodor'e MPS 1;;;!1ZI1ZI 
(:ammodore MPS 1;;1111111 

CoIIpressed: ~ore lIPS l.aJII 
E :~ p ..a.., c::I E:' c::I = I:~ fTl fTl c) c::I c) t"~ E:' M F" S 
Emphasized: OOmmodore MPS 1amm 
Double stt'ikec OOmmodore MPS 1;;1121121 
Undet'linins: l;:;Ommodot'e MPS 1;;;!1ZI1ZI 
liiIIup ....... c .... ~ pt • 

• ub_c~~pt.· C~mmada~_ MPS 1Qmm 

I_ex ...... HI ...... iil_ .. 1II11J11 

Vertically enlarged: (:Ommodore MPS l~~~ 
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Chapter 9 

Odds and Ends 

In this chapter we'll cover some special features and techniques that 
are useful with both text and graphics but don't fit into any particu
lar category. 

LOCAL CHARACTER SET 
SELECTION (Commodore mode only) 

Lower/Uppercase Character Set 
BASIC chr$(17) 
Hex 11 
Uppercase/Graphics Character Set 
BASIC chr$(145) 
Hex 91 

Secondary addresses 0 and 7 set character sets globally, 0 selecting 
the Uppercase/Graphics character set and 7 the Upper/Lowercase 
set. You can set a character set locally in Commodore mode, 
with chr$(17) to use the low~r and uppercase characters when the 
secondary address of 0 has been sent to the printer, or switch to 
uppercase letters and graphics by sending chr$(145) even though a 
secondary address of 7 was sent to the printer. 

These commands allow the printer to mix both character sets on a 
single line (although it won't appear that way on your monitor 
screen. chr$(17) stays in effect until a carriage return or chr$(145) is 
detected. chr$(145) functions until a carriage return or chr$(17) is 
detected. 

This program shows how each local mode can be used. 
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LO open 7~4~7:rem upper/lowercase mode 
:,?() pt":i.I")t.:#7 ~ "35SS 4 h(?<H···t:~;··;-" 

·::;0 Pt":i.r·,t#7,ci""lt'$(I"l5); "SS~3S 4 htO'i:lf"··ts'" 
40 c::IDse 7~ 

50 opel") 1,4,O:rem uppercase/graphics mode 
60 pl·-·int#l~ "XXXX 4 clubs'" 
"70 p 1""' i n t; # l. , c h t···:"f; ( 1. "I) :: "X X X X 4 c:l. Ll h s;? ' , 
7:5 c 1 c)se 1: 
80 opel") 2,4,7:print#2 
(iO Pt'i.l")t#2~" I "; chl·-·$ (14:5); ":3" ~ c:t·w1; (17) ;" /'-.lE:-"J '/ul····k'" 
:1.00 close 2 

85SB 4 heat' t s? 
IIII'oIJII •• 4 1·-!EAFHf3 ! 
,1't"fo'I't"fo 4 CLUBS! 
XXXX 4 club 5·~:-

I >I; New Yod::! 

QUOTE MODE 
(Commodore mode only) 

BASIC 
Hex 

chr$(34) 
22 

chr$(34) in Commodore mode instructs the MPS 1200 to print out 
executable control characters like cursor symbols or delete charac
ters rather than carry out the action. This causes the control charac
ters to be made visible. This is useful when you are listing BASIC 
programs containing these control characters. The following is a 
short example of the result of sending chr$(34) to the printer in a 
program. 

10 open 1,4,7 
::~O pt"'int#l, c:ht"'$ (34) "CUt-·SOt' Symbols[!'DM" 
:::'0 close 1 

"C:UI·'!50t' Symbo 1 sl!1ilm 
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BUFFER COMMANDS 
The MPS 1200 has an internal buffer, an electronic holding arca, 
that can hold a full line of characters and codes. When you scnd 
information to the MPS 1200 with a PRINT statement all of thc 
characters and codes are actually sent to the MPS 1200's buffcr. 
They are held there until the buffer is filled or a control code such as 
a carriage return is received that instructs the MPS 1200 to empty 
the buffer. The accumulated information is then processed one 
piece at a time. Codes are interpreted and characters are printed. 

Most of the time this operation is of no concern. The MPS 1200 
just accumulates, interprets, and prints without notice. But there 
may be times when you would like to erase some or all of the 
information in the buffer before it is printed. The MPS 1200 has 
three commands that allow you to do that: delete, cancel, and 
master reset. 

Delete (Epson mode only) 

BASIC 
Hex 

chr$(127) 
7F 

This buffer command is chr$(127), appropriately called delete. It 
deletes the one text character previous to it when it is received in 
the buffer. For delete to work properly, it must be sent to the 
printer before the buffer is emptied (that is, before a carriage return 
is sent and before a full line of characters have been sent). 

Example: 

10 open 1,4,7 
20 print#l, "DELETE eats chat'actet's one at a time"; cht'$ (127) 
30 pt'int#l, "ot' it can eat them in one 9Lllp--all at once"; 
40 for n=1 to 11 
50 print#l,chr$(127) 
60 ne)<t n 
70 close 1 
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DELETE eats characters one at a tim 
Dr it can eat them in one gulp--

Cancel (Epson mode only) 

BASIC 
Hex 

chr$(24) 
18 

This command, chr$(24) , is the cancel command. It cancels all 
information currently in the buffer when it is received. For cancel 
to work properly, it must be sent to the MPS 1200 before the buffer 
is emptied (that is, before a carriage return is sent and before a full 
line of characters have been sent). 

Example: 

10 open 1,4,7 
20 print#1 ,chr$ (27)"! "chr$ (I); 

30 print#1, lIThe enti re"chr$ (24) II buffer is cleared by cancel" 
40 print#l,OIThis line contains more than enough characters to fill one line and ther'efore the COl. 
neel command cannot erase the entire line"chr$(24) 
50 close 1 

buffer is cleared by cancel 
This line contains more than enough characters to fill one line and ther~efore the cancel command 

Master Reset 

BASIC 
Hex 

chr$(27) "@" 
1B 40 

The master reset command, ESC @, which we discussed in Chap
ter 3, cancels all information in the buffer just as the cancel com
mand does. But, in addition, it resets all print funCtions to their 
default setting. 
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Example: 

10 open 1, 4,7 
20 pt'int#l, cht'$ (27)" I "cht'$ (237); "Wi th master' t'eset" 
30 print#l, "The entit'e";cht'$(27) "@";"buffet' and all pt'int modes" 
40 pt'int#l, "at'e cleat'ed by mastet' t'eset 
50 close 1 

Nith _aster reset 
buffer and all print modes 
are cleared by master reset 

BACKSPACE (Epson mode only) 

BASIC 
Hex 

chr$(8) 
8 

The backspace does just what it sounds like. It moves the print head 
back one space enabling you to print another character over the 
previous 'one. It is a handy way to create special symbols and 
unusual effects. 

When the printer is in Commodore mode, chr$(8) initiates Bit 
Image graphic printing mode. 

Example: 

10 open 1,4,7 
20 pt~int#l,cht~$(27) "WI" 
30 pt"'int#1, "FUTURE PRINT"; 
40 for n=l to 12:print#1,chr$(S);:next n 
50 pt·'int#l, cht~$ (27) "4"; "FUTURE PRINT" 
60 pt~int#l, chl·~$ (27) "@" 

80 close 1 
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FUTURE F'R~NT 

NOTE: In the program above, line 30 backspaces 12 times. Line 40 then 
changes to italics and prints the words "FUTURE PRINT" 
again, directly on top of the first printing. 

UNIDIRECTIONAL PRINT 
The MPS 1200 normally prints one line left to right and then prints 
the next line right to left. This is called bidirectional printing. It is the 
fastest way to print and it is one of the reasons the MPS 1200 can 
print at 120 characters per second. 

With bidirectional print, however, the vertical alignment of charac
ters from one line to the next is not always exact. The misalign
ment is very small and not noticeable in most applications. But 
occasionally, particularly when using block and line graphics, it 
becomes more obvious. 

For applications where vertical alignment is more critical than 
speed, printing in only one direction-unidirectional print-is the 
answer. 

Continuous Unidirectional Print 

Format 
BASIC 
Hex 

ON 
chr$(27) "U1" 
1 B D5 31 

OFF 
chr$(27) "UO" 
1 B 05 30 

The command ESC U controls continuous unidirectional print. 
With unidirectional print, the print head prints all lines from left
to-right. 

The command uses 1 and 0 as its on and off switches. Sending the 
printer ESC "Ul" turns unidirectional print on; ESC "UO" turns 
unidirectional print off. Since the 1 and the 0 work as on and off 
switches rather than actual characters, you can substitute chr$(l) 
and chr$(O) for their actual ASCII codes, if you like. 
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Example: 

10 open 1,4,7 
20 pt~int#1,cht~$(27) "Ul"; "Unidit~ection.al F't-inting" 
30 gosLib 110 
40 pt-int#l, "Compat-e the alignment with:" 
50 pt-int4U: 
60 pt-int#1,cht-$(27) "UO"; "Bidit-ectional F't~inting" 

70 gosLib 110 
80 pt-int#l, cht-$ (27) "@" 

90 close 1 
100 end 
110 pt"int#l, cht-$ (2"1) "1" 
120 pt-int#l, cht-$ (27) "Q"cht-$ (40) 
130 for k=l to 5 
140 for n=1 to 40 
150 pt-int#l, "+"; 
160 next n:next k 
170 pt-int#1: pt-int#l, cht-$ (27) "@" 

180 t-etLlt-n 

Unidirectional Printing 

.Iflllllllllllllllllllllllllllill 
Compare the alignment with: 

Bidirectional Printing 

One-Line Unidirectional Print 

BASIC 
Hex 

chr$(27) "<" 
1B 3C 

Sometimes it is necessary to print just one line using 1I1lidill'I 1IIIII,d 

print. With this command, the print head prints olle lilll' 1111111 II II 

to-right, then returns to bidirectional print. 
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SLASHED ZERO 

ON OFF 
BASIC 
Hex 

chr$(27) "-41" 
1B 7E 34 31 

chr$(27) "-40" 
1B 7E 34 30 

In some technical printing applications, it is customary to distin
guish between the letter 0 and the number zero by placing a slash 
mark through the zero. The command ESC-4 instructs the printer 
to do that for you. Use chr$(126) for the tilde (-). 

The command uses 1 and 0 as its on and off switches. Sending the 
printer ESC-41 turns on the slashed zero feature; ESC-40 turns 
off the feature. Since the 1 and the 0 work as on and off switches 
rather than actual characters, you can substitute chr$(l) and chr$(O) 
for their actual ASCII codes, if you like. 

Example: 

10openl,4,7 
2U pt'int#l,cht'$(27);cht'$(126)"4"cht'$(49)"1.000,OOO Ot' "; 
::::0 pt'int#l, cht'$ (27); cht'$ (126) "4"cht'$ (48) 

"1,000,000 is still a million" 
40 close 1 

1,000,000 or 1,000,000 is still a million 

PAPER OUT SENSOR 

BASIC 
Hex 

ON 
chr$(27) "9" 
1B 39 

OFF 
chr$(27) "8" 
1B 38 

The MPS 1200 is equipped with a sensor that detects when the 
paper is about to run out. As the last page of paper runs under the 
platen, the sensor detects the end of the page. It flashes the red 
Paper Out signal on the control panel, stops the printer from 
printing about two inches from the bottom of the page, and turns 
the printer off-line. If you change or add more paper and then press 
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the control panel on-line switch, you will resume printing without 
losing a character. 

This is a handy feature if you are using continuous paper, but can 
be a nuisance if you are using single sheets and want to print closer 
than two inches from the bottom of the page. The MPS 1200, 
therefore, provides commands to control the paper out sensor. The 
command ESC 8 turns off the paper-out sensor, and ESC 9 turns 
on the sensor. 

DIP switch 1-6 also can be used to set the paper end sensor. With 
internal switch 1-6 set to off, the paper sensor is enabled, when 
switch 1-6 is on, the sensor is disabled. 

THE EIGHTH BIT 
Some computers send only seven bits of information to their print
er instead of the more common eight bits. Since the standard ASCII 
character set (ASCII 0 to 127) uses only seven bits for its codes, this 
limitation isn't normally a problem. 

But the MPS 1200 uses high-bit, or eight-bit, PET ASCII codes 
(ASCII 128 to 255) for uppercase letters, block and line graphics 
and many other special characters. Using the three commands 
described below, you can force the MPS 1200 to interpret subse
quent codes as having their high bit set or cleared. 

Eighth Bit On 

BASIC 
Hex 

chr$(27) ">" 
1B 3E 

The command ESC > instructs the printer to interpret all subse
quent codes as high-bit codes even if your computer is sending 
seven- or low-bit codes. In effect, it adds 128 to any ASCII code ill 
the range of 0 to 127. Once you send ESC> to the MPS 1200, thl" 

printer will continue to add 128 to any code it receives in the Llllgl" 

of 0 to 127 until you tell it to stop with the command ESC #. 

There is one exception to this rule: escape sequences sent while IIIl" 
printer is in high-bit mode will be interpreted using the ;\Ct\l;d H hll 
codes-the printer will not add 128 to any ASCII characters ill lilt" 

sequence. 
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The ESC> command can be turned off with either ESC = or ESC 
#. The difference is that ESC # allows the MPS 1200 to receive all 
codes-whether seven-bit or eight-bit-as they are sent fr0111 your 
computer. ESC = forces all codes to their seven-bit value even if 
your computer sends eight bits. 

Eighth Bit Off 

BASIC 
Hex 

chr$(27) " = " 
1B 3D 

The ESC = command works the opposite of ESC >. It instructs 
the MPS 1200 to interpret all subsequent codes as low-bit codes 
even if the computer sends high-bit codes. In effect, it subtracts 128 
from any ASCII code in the range of 128 to 255 until you tell it to 
stop with the command ESC #. 

The exception to this is that escape sequences sent while the printer 
is in low-bit mode will be interpreted using the full eight bits. 

The ESC = command can be turned off with either ESC> or ESC 
#. The difference is that ESC # allows the MPS 1200 to receive all 
codes-whether seven-bit or eight-bit-as they are sent from your 
computer. ESC > forces all codes to their eight-bit value even if 
your computer sends seven bits. 

Cancel Eighth Bit Control 

BASIC 
Hex 

chr$(27) "#" 
1B 23 

The ESC # command cancels the high-bit feature selected by ESC 
> and ESC = and allows the MPS 1200 to receive both low-bit and 
high-bit codes again, whichever your computer sends. 
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HEX DUMP 
Hex dump is not a feature that you will use for everyday printing. 
In this mode, the MPS 1200 prints the hexadecimal value of every 
code it receives as well as the character, or the control code, each 
value stands for. And the MPS 1200 goes one step further by 
actually printing the abbreviation of each control code. Most print
ers show only a period for these "hard-to-remember" control 
codes. 

Hex dump is a very powerful program debugging feature. When 
your program doesn't print what it's supposed to, hex dump shows 
you the exact codes the MPS 1200 is receiving. The codes the MPS 
1200 receives mayor may not be what you intended, depending on 
what translations your BASIC and your computer interface make. 

Hex dump mode is turned on by holding down both the FF and LF 
switches on the control panel while you turn on power to the 
printer. 

To see what translations, if any, your computer makes to the 
ASCII codes, turn on hex dump mode and run the following 
program.' (Line 50 is necessary to clear the buffer so that the last line 
of codes prints.) 

Example: 

10 open 1,4,7 
20 for n=O to 255 
30 print#l,chr$(n); 
40 next n 
50 for n=l to 28:print#1,chrS(O)=:next n 
60 close 1 

COMMODORE MF'S 1 20<:' CDMMODORE-PETASCI I MODE VER 1.00 HEX DUMP 

10000) 00 01 02030405 06 07 08 (J9 OA 08 OC OD OE OF 10 11 12 13 14 15 Ib 17 18 19 IA 18 IC ID IE IF ~Lw.U'm~Wlt\\'I'I'IWoIo\yim 

10020) 20 21222324 2S 2b 27 28 ~ 2A 28 2C 2D 2E 2F JO 3132 II 34 JS Jb 37 J8 39 JA J8 JC 3D JE JF '" .. l1.,O".-.JOI2l11:iD7l1'1:I(->? 
10040) 40 41 42 43 44 4S 4b 47 48 49 4A 48 4C 4D 4£ 4f SO 51 52 SJ 54 55 Sb 57 58 59 SA 58 SC SO 5E SF bbcd~shijkl_qrslu\l1l'Yl[£)1<-

10060) 60 bl b2 bJ b4 b5 b6 b7 bB b9 loA b8 6C bD I£. bF 70 71 72 73 74 75 7b 77 78 79 7A 78 7C 7D 7E 7F -illlCDEF6HIJl<l..lNFllRSTlMIXYlillltl' 
10080) BO 81 B2 BJ 84 B5 86 87 BB lI'I lIA BB Be 8D lIE BF 90 91 92 93 94 9S 9b 97 98 99 9A 98 9C 9D 9E 9F "\y'\''''''~~~\Yl.m''''''IoIow.m 
100A0) AD Al A2 AJ A4 AS A6 A7 All A9 AA All At AD AE AF BO 81 B2 BJ 84 B5 86 87 BB lI'I SA BB Be BD lIE BF I.-j. """ II,"_~II r-,." ""\ 
IOOCO) CO CI C2 C3 C4 CS Cb C7 CB C9 CA C8 CC CD CE CF DO DI D2 D3 D4 D5 Db D7 DB D'1 DA D8 DC DD DE OF -AllCDEF6HIJIILINI'IIlSTlMIXYlilllt\' 
100E0) EO EI E2 EJ E4 ES Eb E7 E8 E9 EA E8 EC ED EE EF FO FI F2 F3 F4 F5 Fb F7 FB F9 FA F8 FC FD FE FF 1.-j."""II,"_~11 r-,.,,""X 

To get out of hex dump mode, reset the printer. Appendix II 
contains a table listing all the control code abbreviations in lIn; 

dump and what they mean. 
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Appendix A 

Maintenance 

The Commodore MPS 1200 printer requires very little routine 
maintenance. In fact, the best maintenance for your MPS 1200 
printer is preventive. If you follow the suggestions in Chapter 1 for 
locating the MPS 1200 in an area free of excessive dust and heat 
when you set up your printer, your MPS 1200 will give you long 
and troublefree performance. 

Periodic cleaning, replacement of the ribbon, and, after a very long 
time, replacement of the print head are about the only maintenance 
tasks you'll encounter. We'll cover these items in this chapter. 

WARNING: 'Always turn the power off, unplug the power cord, and 
disconnect the printer cable when performing any type of 
maintenance. 

CLEANING 
Dirt and dust are the MPS 1200's biggest enemies. The printer 
cover will keep most dirt from the printer mechanism, but all 
occasional cleaning to remove paper particles is a good idea. 

If you're just giving the MPS 1200 a general cleaning, you don't 
have to remove the upper case. First, turn the power off and 
disconnect the power cord. Thenjust remove the printer cover alld 
the ribbon cartridge and clean the areas you can easily reach, 
following the cleaning suggestions in this section. When you're 
done, replace the ribbon cartridge and printer cover and reconllL'C( 
the power cord. 

To clean the inside of the printer completely, first remove li](' 
upper case as described below: 

1. Turn the power off, unplug the power cord, and disCOlllll'(( lilt' 
printer cable. 
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2. Remove any paper and the tractor-feed mechanism (if installed). 
Remove the paper feed knob. 

3. Remove the printer cover and ribbon cartridge. 

4. Remove the retaining screw that secures the upper case. It is 
located just above the MPS 1200 logo where the ribbon car
tridge sits (see Fig.ure A-1). 

5. With a screwdriver, release the two tabs at the front of the upper 
case. Lift up the front of the case and free the upper case from 
the rear of the printer. Set the upper case aside for now. 

Figure A-1. Removing the upper case. 

A-2 



To clean the inside of the printer, use a soft brush to whisk lint and 
dust away from the print head area, being careful not to damage 
any of the cables and pulleys. Do not dust the circuit board area. 

The outside of the printer case can be cleaned when needed with a 
damp rag and alcohol. 

When you're finished, reverse the process above to reassemble the 
printer. 

RIBBON CARTRIDGE 
The inked ribbon in the cartridge is a continuous loop and will 
print about two million characters before needing replacement. 
When printed characters begin to appear faint, it is a sign to replace 
the ribbon cartridge. 

Replacing the ribbon is a simple matter of snapping out the old 
cartridge and replacing it with a new one. Before removing the old 
cartridge, however, always turn off the power and slide the print 
head to the left edge to avoid damage to the print head cable. See 
the ribbo,:! installation section in Chapter 1 for details. 

THE PRINT HEAD 
The print head has a very long life, printing as many as 100 million 
characters before it shows any signs of wear. You will know that it 
needs replacement when printed characters are faint even with a 
new ribbon cartridge. 

The MPS 1200 is designed so that you do not have to get inside the 
printer to change the print head. Follow these simple steps to 
replace the print head: 

1. Turn the power off and disconnect the power cable. 

2. Remove the printer cover and the ribbon cartridge. 

3. Locate the print head to the most left position and its connection 
as shown in Figure A-2. Grasp the cable and the plastic rein
forcer that covers it and gently pull the cable free from the 
connector. 
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4. Unlock the print head by moving the locking lever to the right. 
Then pulling up on the print head, remove it from the head 
guide. 

5. Place the new print head into position in the head guide and 
press down until it snaps securely in place. 

6. Bring the cable around in front of the pulley and insert it into 
the connector as shown in Figure A-3. 

When you're finished, replace the ribbon cartridge and printer 
cover. You're ready to start printing again. 

Print head 

Locking lever 

Head guide 

Figure A-2. Replacing the print head. 
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Print head cable 

Print head cable board 

Figure A-3. Reconnecting the print head cable. 
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Appendix B 

The MPS 1200 
Character Sets 

This appendix contains a number of tables showing the characters 
which the MPS 1200 can produce. 

The tables show the characters produced by each national version. 
Those tables show the decimal and hexadecimal value and the 
characters they produce. 

The M PS 1200 is capable of choosing up to eight versions of 
national character sets which are set by a combination of DIP 
switches. These national cha racter sets correspond to those of the 
Commodore 128. The Commodore 128 has two types of character 
modes:ASCII (PETASCII) and national mode. Users can choose 
whichever mode they like by pressing the ALT key (DIN/ ASCII) 
on the keyboard. When using the MPS 1200 with the 128, DIP 
switches must be set in accordance with the Commodore 128 
chracter mode. 

Setting DIP switches as follows: 

Table B-'l, DIPswitch settings for national versions 

Switch 2-1 Switch 2-2 Switch 2-3 Country 

OFF OFF OFF ASC II (USA/UK/NETHERLANDS) 

OFF OFF ON DENMARK/NORWAY 

OFF ON OFF SWEDEN/FINLAND 

OFF ON ON GERMANY 

ON OFF OFF FRANCE/BELGIUM 

ON OFF ON ITALY 

ON ON OFF SWITZERLAND 

ON ON ON SPAIN 

There are basically two types of national character sets: ASCII and 
Euro types. Among eight versions described in the above table, 
three versions - ASCII (USA/UK/NETHERLANDS), DEN
MARK/NORWAY and SWEDEN/FINLAND - are classified 
as the ASCII type. The other five versions - GERMANY, 
FRANCE/BELGIUM, ITALY, SWITZERLAND and SPAIN 
are included in the Euro type .. Among these, FRANCE/BELGI
UM and ITALY use the same character sets. 

Furthermore, the two categories of the Euro types are availabk, 
German and Latin. FRANCE/BELGIUM, ITALY, SWITZFR
LAND and SPAIN all fall into the Latin type. 
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B-1. USA/UK/Netherlands 

Table B-l-l. PETASCIIMode 
Upper/Lowercase Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64* 40 @ 96* 60 
1 01 none 33 21 65 41 a 97 61 A 
2 02 none 34 22 10 66 42 b 98 62 B 
3 03 none 35* 23 # 67 43 c 99 63 C 
4 04 none 36* 24 $ 68 44 d 100 64 [) 

5 05 none 37 25 f. 69 45 e 101 65 E 
6 06 none 38 26 ~:-": 70 46 f 102 66 F 
7 07 none 39 27 71 47 8 103 67 G 
8 08 BS 40 28 ( 72 48 h 104 68 H 
9 09 HT 41 29 ) 73 49 i 105 69 I 
10 OA LF 42 2A ~. 74 4A j 1066A ,J 
11 OB VT 43 2B + 75 4B k 1076B ~ .. , 

". 

12 OC FF 44 2C 76 4C 1 1086C L.. 
13 00 CR 45 20 77 40 In 109 60 1"1 
14 OE SO 46 2E 78 4E n 110 6E N 
15 OF SI 47 2F I 79 4F 0 111 6F 0 
16 10 POS 48 30 (I 80 50 p 112 70 P 
17 11 CRSROWN49 31 1. 81 51 C1 113 71 Gl 
18 12 OC2 50 32 ,., 82 52 t" 114 72 f': 01::. 

19 13 OC3 51 33 .~ ,,::, 83 53 s 115 73 S 
20 14 OC4 52 34 4 84 54 t 116 74 T 
21 15 none 53 35 5 85 55 u 117 75 U 
22 16 none 54 36 6 86 56 v 118 76 V 
23 17 none 55 37 7 87 57 w 119 77 W 
24 18 CAN 56 38 8 88 58 ~.{ 120 78 X 
25 19 none 57 39 9 89 59 Y 121 79 Y 
26 1A SUB 58 3A 90 5A z 1227A Z 
27 1B ESC 59 3B 91* 5B [ 123*7B + 
28 1C none 60 3C <. 92* 5C £ 124*7C ~~ 

29 10 none 61 3D _.- 93* 50 ] 125*70 
30 1E none 62 3E > 94* 5E 'l 126*7E ·u· •• 
31 1F NLOON 63 3F ? 95' 5F ..;. .. 127 7F :::::: 

*These characters may be different if you are using an international 
character set other than the Commodore set. The characters for 
each set are shown in Table B-9. 
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Table B-l-l. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
12880 none 160 AO SHTSP 192 CO 224 EO SHTSP 
129 81 none 161 A1 I 193 C1 A 225 E1 I 
13082 none 162 A2 - 194 C2 B 226 E2 -131 83 none 163 A3 195 C3 C 227 E3 
132 84 none 164 A4 196 C4 D 228 E4 
13385 none 165 A5 197 C5 E 229 E5 I 
13486 none 166 A6 m 198 C6 F 230 E6 )I 

135 87 none 167 A7 I 199 C7 G 231 E7 I 
13688 BS 168 A8 f.'t~ 200 C8 H 232 E8 m 
13789 HT 169 A9 ~:~: 201 C9 I 233 E9 ~ 
1388A LF 170 AA 202 CA J 234 EA I 
1398B VT 171 AB I- 203 CB V '. 235 EB .. 
1408C FF 172 AC • 204 CC L 236 EC • 
141 80 CS 173 AO L 205 CO M 237 EO L 

1428E SO 174 AE , 206 CE N 238 EE , 
1438F SI 175 AF 207 CF 0 239 EF 
14490 none 176 BO r· 20800 F' 240 FO r 
145 91 CRSR UP 177 B1 -L 209 01 Q 241 F1 .4 

14692 OC2 178 B2 T 210 02 R 242 F2 "T 

14793 OC3 179 B3 -I 211 03 S 243 F3 ~ 
14894 OC4 180 B4 I 212 04 T 244 F4 I 
14995 none 181 B5 213 05 U 245 F5 I 
15096 none 182 B6 214 06 V 246 F6 • 151 97 none 183 B7 215 07 W 247 F7 
152 98 CAN 184 B8 216 08 X 248 F8 
15399 none 185 B9 - 217 09 Y 249 F9 -1549A none 186 BA v· 2180A Z 250 FA V" 

1559B ESC 187 BB • 2190B + 251 FB • 
1569C none 188 BC .. 2200C l~ 252 FC • 
15790 none 189 BO -I 221 00 253 FO ...I 

1589E none 190 BE • 2220E " " 1"1 254 FE • 
1599F NLQ OFF 191 BF '". 223 OF ~ 255 FF X 
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Table 8-1-2. PETASCIIMode 
Uppercase/Graphics Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64 40 @ 96 60 
1 01 none 3~ 21 ! 65 41 A 97 61 • 2 02 none 34 22 II 66 42 B 98 62 I 
3 03 none 35 23 # 67 43 C 99 63 
4 04 none 36 24 $ 68 44 D 100 64 
5 05 none 37 25 I. 69 45 E 101 65 
6 06 none 38 26 81, 70 46 F 102 66 
7 07 none 39 27 71 47 (3 103 67 
8 08 BS 40 28 72 48 H 104 68 
9 09 HT 41 29 73 49 I 105 69 -, 
10 OA LF 42 2A * 74 4A J 1066A ' .. 
11 OB VT 43 2B + 75 4B V 1076B _.' ... 
12 OC FF 44 2C 76 4C L 1086C L 
13 00 CR 45 20 77 40 M 109 60 .... 

14 OE SO 46 2E 78 4E 1\1 110 6E ...... 

15 OF SI 47 2F / 79 4F 0 111 6F r 
16 10 pas 48 30 0 80 50 F' 112 70 .. 
17 11 CRSR OWN 49 31 1 81 51 GI 113 71 • 
18 12 OC2 50 32 2 82 52 R 114 72 
19 13 OC3 51 33 .. :~ 

'._' 83 53 S 115 73 • 20 14 OC4 52 34 4 84 54 T 116 74 I 
21 15 none 53 35 5 85 55 U 117 75 .. 
22 16 none 54 36 6 86 56 V 118 76 ::-~ 

23 17 none 55 37 "1 87 57 W 119 77 CI 

24 18 CAN 56 38 8 88 58 X 120 78 " 25 19 none 57 39 <7 89 59 'l 121 79 I 
26 1A SUB 58 3A 90 5A Z 1227A • 
27 1B ESC 59 3B 91 5B [ 1237B + 
28 1C none 60 3C <. 92 5C .f 1247C I!i 
29 10 none 61 30 ,.-. 93 50 :I 125 70 I 
30 1E none 62 3E .:. 94 5E ·r 1267E ff 

31 1F NLQON 63 3F 95 5F ..;- 127 7F ~ 
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Table B-I-2. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
128 80 none 160 AO SHT SP 192 CO 224 EO SIlT ~'" 
129 81 none 161 A1 I 193 C1 • 225 E1 I 
13082 none 162 A2 l1li 194 C2 I 226 E2 .. 
131 83 none 163 A3 195 C3 227 E3 
132 84 none 164 A4 196 C4 228 E4 
133 85 none 165 A5 197 C5 229 E5 
134 86 none 166 A6 ~:~:l: 198 C6 230 E6 I!~ 

135 87 none 167 A7 199 C7 I 231 E7 I 
13688 BS 168 A8 ::::;: 200 C8 I 232 E8 1-;::t 

137 89 HT 169 A9 II"'" 201 C9 -. 233 E9 ~ 

1388A LF 170 AA I 202 CA 234 EA I 
1398B VT 171 AB ~. 203 CB ... ' 235 EB ~. 

1408C FF 172 AC II 204 CC L_ 236 EC • 
141 80 CS 173 AD L 205 CO ...... 237 ED I-

142 8E SO 174 AE -, 206 CE .' 238 EE .. , 
1438F SI 175 AF 207 CF r- 239 EF 
144 90 none 176 BO r' 208 DO -"1 240 FO r' 

145 91 CRSR UP 177 B1 _.L. 209 01 • 241 F1 •.. 1.. 

14692 OC2 178 B2 .,.. 210 02 242 F2 "r 

147 93 OC3 179 B3 .. ~ 211 03 ... 243 F3 -~ 

148 94 OC4 180 B4 I 212 04 I 244 F4 I 
149 95 none 181 B5 213 05 ,.' 245 F5 I 
15096 none 182 B6 214 06 >< 246 F6 
151 97 none 183 B7 215 07 () 247 F7 
152 98 CAN 184 B8 216 08 ... 248 F8 
153 99 none 185 B9 ... 217 09 249 F9 -1549A none 186 BA ._1 2180A ,., 250 FA ._.1 
1559B ESC 187 BB III 219 DB + 251 FB III 

1569C none 188 BC " 220 DC ;:~ 252 FC 
15790 none 189 BO -.I 221 DO 253 FO ... 1 

1589E none 190 BE - 222 DE iT 254 FE 
1599F NLQ OFF 191 BF -. 223 OF ..... 255 FF 11" 
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Table B-I-3. ASCII Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64* 40 <.a. 96* 60 
1 01 none 33 21 65 41 ?, 97 61 a 
2 02 none 34 22 " 66 42 B 98 62 b 
3 03 none 35* 23 # 67 43 C' 99 63 c 
4 04 none 36* 24 $ 68 44 D 100 64 d 
5 05 none 37 25 I. 69 45 E 101 65 e 
6 06 none 38 26 go( 70 46 F 102 66 f 
7 07 none 39 27 71 47 G 103 67 9 
8 08 BS 40 28 ( 72 48 H 104 68 h 
9 09 HT 41 29 ) 73 49 I 105 69 i 
10 OA LF 42 2A * 74 4A J 1066A j 
11 OB VT 43 2B + 75 4B .... -. 1076B k 
12 OC FF 44 2C 76 4C L 1086C 1 
13 00 CR 45 20 77 40 M 109 60 m 
14 OE SO 46 2E 78 4E N 110 6E n 
15 OF SI 47 2F / 79 4F 0 111 6F 0 

16 10 POS 48 30 (I 80 50 P 112 70 p 
17 11 CRSROWN49 31 1 81 51 Q 113 71 Cf 
18 12 OC2 50 32 2 82 52 R 114 72 t~ 

19 13 OC3 51 33 3 83 53 S 115 73 s 
20 14 OC4 52 34 4 84 54 T 116 74 t 
21 15 none 53 35 5 85 55 U 117 75 u 
22 16 none 54 36 6 86 56 V 118 76 v 
23 17 none 55 37 '1 87 57 [..o.J 119 77 w 
24 18 CAN 56 38 8 88 58 X 120 78 H 

25 19 none 57 39 9 89 59 'f 121 79 Y 
26 1A SUB 58 3A 90 5A Z 1227A z 
27 1B ESC 59 3B 91* 5B [ 123*7B + 
28 1C none 60 3C <: 92* 5C £ 124*7C ~~ 

29 10 none 61 3D = 93* 50 :1 125*70 
30 1E none 62 3E > 94* 5E l 126*7E "." •• 
31 1F NLQON 63 3F "7 95~ 5F -t;-- 127 7F ~:~: 

*These characters may be different if you are using an international 
character set other than the Commodore set. The characters for 
each set are shown in Table B-9. 
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Table B-I-3. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
128 80 none 160 AO SHTSP 192 CO 224 EO SHT SI ) 
129 81 none 161 A1 I 193 C1 A 225 E1 • 13082 none 162 A2 .. 194 C2 B 226 E2 II1II 

131 83 none 163 A3 195 C3 C 227 E3 
132 84 none 164 A4 196 C4 D 228 E4 
133 85 none 165 A5 197 C5 E 229 E5 
134 86 none 166 A6 ~:;:;: 198 C6 F 230 E6 ;:;:;: 
135 87 none 167 A7 199 C7 r~ :J 231 E7 
13688 BS 168 A8 :::::: 200 C8 H 232 E8 to:::: 

137 89 HT 169 A9 ::::;: 201 C9 I 233 E9 :;:::: 

1388A LF 170 AA 202 CA J 234 EA 
1398B VT 171 AB I- 203 CB f'" ". 235 EB l-
1408C FF 172 AC • 204 CC L 236 EC • 
141 80 CS 173 AD L 205 CO 1'"1 237 ED L. 

1428E SO 174 AE -1 206 CE /,,1 238 EE ., 
1438F SI 175 AF 207 CF 0 239 EF 
144 90 none 176 BO r 208 DO F' 240 FO r 

145 91 CRSR UP 177 B1 -L 209 01 Gl 241 F1 .• .1. 

14692 OC2 178 B2 ,. 210 02 R 242 F2 "'r 

147 93 OC3 179 B3 -, 211 03 S 243 F3 -1 
14894 OC4 180 B4 212 04 ",.. 244 F4 , 
14995 none 181 B5 213 05 U 245 F5 I 

15096 none 182 B6 214 06 V 246 F6 I 
151 97 none 183 B7 215 07 W 247 F7 
15298 CAN 184 B8 216 08 X 248 F8 
15399 none 185 B9 - 217 09 Y 249 F9 -
1549A none 186 BA v 2180A I 250 FA ..... 

1559B ESC 187 BB • 219 DB I- 251 FB • 
1569C none 188 BC • 220 DC ~:~ 252 FC .. 
157 90 none 189 BO _J 221 DO 253 FO .J 

1589E none 190 BE • 222 DE : .. : 254 FE to 

1599F NLQ OFF 191 BF -. 223 OF ':":' 255 FF · . I". 
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8-2. Denmark/Norway 

Table B-2-1. PETASCII Mode 
Upper/Lowercase Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64* 40 @ 96* 60 
1 01 none 33 21 65 41 a 97 61 {~ 

2 02 none 34 22 " 66 42 b 98 62 13 
3 03 none 35* 23 # 67 43 c 99 63 C 
4 04 none 36* 24 $ 68 44 d 100 64 D 
5 05 none 37 25 % 69 45 e 101 65 E 
6 06 none 38 26 8.-: 70 46 f 102 66 F 
7 07 none 39 27 71 47 g 10367 G 
8 08 BS 40 28 72 48 h 104 68 H 
9 09 HT 41 29 73 49 i 105 69 I 
10 OA LF 42 2A oli' 74 4A ,j 1066A ,J 
11 OB VT 43 2B + 75 4B k 1076B f::: 
12 OC FF 44 2C 76 4C 1. 1086C 1.-
13 00 CR 45 20 77 40 m 10960 M 
14 OE SO 46 2E 78 4E n 110 6E ~~ 
15 OF SI 47 2F / 79 4F CJ 111 6F 0 
16 10 POS 48 30 0 80 50 p 112 70 P 
17 11 CRSR OWN 49 31 1 81 51 q 113 71 Gl 
18 12 OC2 50 32 '''\ . .::. 82 52 t' 114 72 r" " 

19 13 OC3 51 33 :~::. 83 53 -::; 115 73 S 
20 14 OC4 52 34 4 84 54 t 116 74 T 
21 15 none 53 35 r.::- 85 55 LI 117 75 U d 

22 16 none 54 36 6 86 56 v 118 76 V 
23 17 none 55 37 7 87 57 1/" 119 77 W 
24 18 CAN 56 38 8 88 58 }.~ 120 78 X 
25 19 none 57 39 9 89 59 Y 121 79 Y 
26 1A SUB 58 3A 90 5A z 1227A Z 
27 1B ESC 59 3B 91* 5B ~ 123*7B fE 
28 1C none 60 3C <: 92* 5C .(.)' 124*7C (j 

29 10 none 61 30 -- 93* 50 ~ 125*70 A 
30 1E none 62 3E ::- 94* 5E 1- 126*7E :n: 
31 1F NLQON 63 3F -? 95" 5F ..:- 127 7F :;::;: 

*These characters may be different if you are using an international 
character set other than the Commodore set. The characters for 
each set are shown in Table B-9. 
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Table B-2-1. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
128 80 none 160 AO SHTSP 192 CO 224 EO SHTSP 
129 81 none 161 A1 • 193 C1 ('l 225 E1 • 130 82 none 162 A2 ... 194 C2 B 226 E2 IR1I 

131 83 none 163 A3 195 C3 C 227 E3 
132 84 none 164 A4 196 C4 D 228 E4 
13385 none 165 A5 197 C5 E 229 E5 
134 86 none 166 A6 ~:~:~: 198 C6 F 230 E6 1:1:;: 

135 87 none 167 A7 199 C7 G 231 E7 
13688 BS 168 A8 :::!:: 200 C8 1···1 232 E8 ::::~ 

137 89 HT 169 A9 :::::: 201 C9 I 233 E9 :;:::: 

1388A LF 170 AA I 202 CA ,J 234 EA 
1398B VT 171 AB I- 203 CB ~ .. , ". 235 EB l-
1408C FF 172 AC m 204 CC L 236 EC III 

141 80 CS 173 AO L 205 CO M 237 EO L 

1428E SO 174 AE -1 206 CE N 238 EE '-1 

1438F SI 175 AF 207 CF [) 239 EF 
144 90 none 176 BO I" 20800 F' 240 FO r' 

145 91 CRSR UP 177 B1 ".1.. 209 01 Gl 241 F1 _1-

14692 OC2 178 B2 'T 210 02 R 242 F2 "T 

147 93 OC3 179 B3 .. ~ 211 03 (" 
,~1 243 F3 ,,,1 

148 94 OC4 180 B4 I 212 04 T 244 F4 
14995 none 181 B5 A 213 05 U 245 F5 I 
15096 none 182 B6 I 214 06 V 246 F6 A 

151 97 none 183 B7 215 07 W 247 F7 
152 98 CAN 184 B8 216 08 X 248 F8 
15399 none 185 B9 217 09 Y 249 F9 
1549A none 186 BA 1 .... 218DA Z 250 FA v' 

1559B ESC 187 BB • 2190B {F. 251 FB • 
1569C none 188 BC IV 2200C (i 252 FC .. 
15790 none 189 BO _J 221 DO .1\ 253 FD J 

1589E none 190' BE .. 222 DE : .. : 254 FE .. 
1599F NLQ OFF 191 BF '" .. 223 OF :::::: 255 FF :-: 
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Table B-2-2. PETASCII Mode 
Uppercase/Graphics Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64 40 @ 96 60 
1 01 none 33 21 65 41 A 97 61 • 2 02 none 34 22 " 66 42 B 98 62 
3 03 none 35 23 it 67 43 C 99 63 
4 04 none 36 24 $ 68 44 D 10064 
5 05 none 37 25 'i~ 69 45 E 101 65 
6 06 none 38 26 ~..; 70 46 r' .. 102 66 
7 07 none 39 27 71 47 1'3 103 67 
8 08 BS 40 28 72 48 H 104 68 
9 09 HT 41 29 73 49 I 105 69 .', 

10 OA LF 42 2A * 74 4A .J 1066A '" 

11 OB VT 43 2B + 75 4B 1< 1076B 
12 OC FF 44 2C 76 4C L. 1086C 1.... 
13 OD CR 45 2D 77 4D 1'1 1096D '" 

14 OE SO 46 2E 78 4E N 110 6E 
" 

15 OF SI 47 2F I 79 4F 0 111 6F r-' 
16 10 pas 48 30 0 80 50 F' 112 70 -1 

17 11 CRSRDWN49 31 1 81 51 (~ 113 71 .. 
18 12 DC2 50 32 ~, 

.,::.. 82 52 R 114 72 
19 13 DC3 51 33 .':!" 83 53 S 115 73 "" '-' 

20 14 DC4 52 34 4 84 54 T 116 74 I 
21 15 none 53 35 t::' 

d 85 55 U 117 75 ", 

22 16 none 54 36 6 86 56 V 118 76 ::-:: 
23 17 none 55 37 "/ 87 57 I,,J 119 77 0 

24 18 CAN 56 38 8 88 58 X 120 78 "" 25 19 none 57 39 r'\ .., 89 59 '{ 121 79 
26 1A SUB 58 3A 90 5A Z 1227A ... 
27 1B ESC 59 3B 91 5B It 1237B -+ 
28 1C none 60 3C -::: 92 5C ~J 1247C ;:; 

29 1D none 61 3D 93 5D J,\ 1257D 
30 1E none 62 3E > 94 5E 'l 1267E ff 

31 1F NLQON 63 3F '-;:0 95 5F ..;- 127 7F "'III 
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Table B-2-2. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
12880 none 160 AO SHTSP 192 CO 224 EO SH' ~;" 
129 81 none 161 A1 • 193 C1 !R 225 E1 • 130 82 none 162 A2 l1li 194 C2 , 226 E2 l11li 

131 83 none 163 A3 195 C3 227 E3 
132 84 none 164 A4 196 C4 228 E4 
133 85 none 165 A5 197 C5 229 E5 
134 86 none 166 A6 ;:~:;: 198 C6 230 E6 ~:~:~: 

13587 none 167 A7 199 C7 231 E7 
136 88 BS 168 A8 ;::::: 200 C8 232 E8 ::'::: 

137 89 HT 169 A9 II"" 201 C9 -., 233 E9 ,.. 
1388A LF 170 AA , 202 CA 234 EA , 
1398B VT 171 AB ~. 203 CB 0·' 235 EB I-
1408C FF 172 AC III 204 CC L 236 EC II 

141 80 CS 173 AO L. 205 CO 237 EO l. .. 
1428E SO 174 AE 0, 206 CE .... 238 EE ··1 

1438F SI 175 AF 207 CF r- 239 EF 
144 90 none 176 BO r· 208 00 .. , 240 FO r· 

145 91 CRSR UP 1 i7 B1 .. J .. 209 01 " 241 F1 .. .1 .. 

14692 OC2 178 B2 .. ,.. 210 02 242 F2 ."1"" 

14793 OC3 179 B3 o~ 211 03 "" 243 F3 ·1 
148 94 OC4 180 B4 212 04 1 244 F4 1 
149 95 none 181 B5 ! 213 05 245 F5 I 
15096 none 182 B6 D 214 06 >< 246 F6 
151 97 none 183 B7 215 07 0 247 F7 
152 98 CAN 184 B8 216 08 ... 248 F8 
15399 none 185 B9 - 217 09 249 F9 
1549A none 186 BA ... .1 2180A .. 250 FA .. .1 
1559B ESC 187 BB • 2190B + 251 FB • 
1569C none 188 BC 1M 2200C ;:1 252 FC 
157 90 none 189 BO .. J 221 00 253 FO .• .1 

1589E none 190 BE II 2220E iT 254 FE 
1599F NLQ OFF 191 BF ... 223 OF .... 255 FF II 

B-11 



Table B-2-3. ASCII Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64* 40 @ 96* 60 
1 01 none 33 21 65 41 {::, 97 61 a 
2 02 none 34 22 \I 66 42 B 98 62 b 
3 03 none 35* 23 1* 67 43 C 99 63 c 
4 04 none 36* 24 $ 68 44 0 100 64 d 
5 05 none 37 25 i';', 69 45 F 101 65 e 
6 06 none 38 26 9 

'.:~ 70 46 F 102 66 f 
7 07 none 39 27 71 47 E) 103 67 8 
8 08 BS 40 28 72 48 H 104 68 h 
9 09 HT 41 29 73 49 I 105 69 i 
10 OA LF 42 2A .~ 74 4A J 1066A ,j 
11 OB VT 43 2B .+. 75 4B .. , ". 1076B k 
12 OC FF 44 2C 76 4C L.. 1086C 1 
13 00 CR 45 20 77 40 1'1 109 60 m 
14 OE SO 46 2E 78 4E hi 110 6E n 
15 OF SI 47 2F I 

i 79 4F 0 111 6F 0 

16 10 pas 48 30 0 80 50 F' 112 70 p 
17 11 CRSRDWN49 31 :l 81 51 ('1 113 71 9 
18 12 DC2 50 32 2 82 52 R 114 72 t~ 

19 13 OC3 51 33 :~; 83 53 5 115 73 s 
20 14 OC4 52 34 '+ 84 54 'r 116 74 t 
21 15 none 53 35 r- 85 55 U 117 75 ,-, u 
22 16 none 54 36 6 86 56 \j 118 76 v 
23 17 none 55 37 -., 

87 57 l1J 119 77 / w 
24 18 CAN 56 38 E3 88 58 X 120 78 N 

25 19 none 57 39 {) 89 59 Y 121 79 Y 
26 1A SUB 58 3A 90 5A Z 1227A z 
27 1B ESC 59 3B 91 * 5B .:J~ 123*7B IE 
28 1C none 60 3C .:' 92* 5C .ff 124*7C 0 
29 10 none 61 3D '-.. 93* 50 ,~. 125*70 A 
30 1E none 62 3E .' 94* 5E ·r 126*7E ",," " . 
31 1F NLQON 63 3F 

,,::. 
95~ 5F .~ ... 127 7F :}: 

*These characters may be different if you are using an international 
character set other than the Commodore set. The characters for 
each set are shown in Table B-9. 
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Table B-2-3 (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
12880 none 160 AO SHTSP 192 CO 224 EO SHT ~;" 
129 81 none 161 A1 • 193 C1 (.) 225 E1 I 
13082 none 162 A2 IIlI 194 C2 B 226 E2 11111 

131 83 none 163 A3 195 C3 C 227 E3 
132 84 none 164 A4 196 C4 D 228 E4 
133 85 none 165 A5 197 C5 F 229 E5 
134 86 none 166 A6 l:~:~: 198 C6 F 230 E6 ;:~:~: 

135 87 none 167 A7 199 C7 f3 231 E7 
13688 BS 168 A8 :::::: 200 C8 1-1 232 E8 ::::;: 

13789 HT 169 A9 :;:::: 201 C9 I 233 E9 :::::. 

1388A LF 170 AA 202 CA J 234 EA 
1398B VT 171 AB f 203 CB V 235 EB ~ 

1408C FF 172 AC • 204 CC L 236 EC .. 
141 80 CS 173 AD l. 205 CO r·, 237 ED l. 

1428E SO 174 AE -, 206 CE N 238 EE ... , 
1438F SI 175 AF 207 CF () 239 EF 
14490 none 176 BO r 208 DO F' 240 FO 
145 91 CRSR UP 177 B1 ._l. 209 01 q 241 F1 .. .I. 

14692 OC2 178 B2 ,- 210 02 R 242 F2 .. ,.. 
14793 OC3 179 B3 .. ~ 211 03 5 243 F3 I 
14894 OC4 180 B4 212 04 T 244 F4 I 

14995 none 181 B5 I 213 05 U 245 F5 I 
15096 none 182 B6 • 214 06 \,/ 246 F6 
151 97 none 183 B7 215 07 W 247 F7 
152 98 CAN 184 B8 216 08 X 248 F8 
15399 none 185 B9 - 217 09 Y 249 F9 
1549A none 186 BA v 218 DA Z 250 FA , 
1559B ESC 187 BB • 219 DB tE 251 FB III 

1569C none 188 BC .. 220 DC D 252 FC 
15790 none 189 BD J 221 DD A 253 FD ., 
1589E none 190 BE • 222 DE ;": 254 FE 
1599F NLQ OFF 191 BF '". 223 DF :::::: 255 FF .,," .. 
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B-3. Sweden/Finland 

Table B-3-1. PETASCII Mode 
Upper/Lowercase Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64* 40 @ 96* 60 
1 01 none 33 21 65 41 a 97 61 A 
2 02 none 34 22 " 66 42 b 98 62 B 
3 03 none 35* 23 # 67 43 c:: 99 63 C 

4 04 none 36* 24 $ 68 44 cI 100 64 D 

5 05 none 37 25 I. 69 45 e 101 65 E 

6 06 none 38 26 ~.-: 70 46 ·f 102 66 F-_. 

7 07 none 39 27 71 47 ~.~ 103 67 r' :J 

8 08 BS 40 28 72 48 h 104 68 H 
9 09 HT 41 29 73 49 i 105 69 I 
10 OA LF 42 2A ·K· 74 4A j 1066A ,} 

11 OB VT 43 2B + 75 4B k 107 6B f::: 
12 OC FF 44 2C 76 4C 1 1086C 1.... 

13 00 CR 45 20 77 40 rn 10960 1'1 
14 OE SO 46 2E 78 4E II 110 6E 1\1 
15 OF SI 47 2F / 79 4F CJ 111 6F () 

16 10 POS 48 30 (I 80 50 p 112 70 F' 
17 11 CRSROWN49 31 1. 81 51 CI 113 71 q 
18 12 OC2 50 32 '", 82 52 114 72 F" 

.I~ t' ., 
19 13 OC3 51 33 3 83 53 ::.!. 115 73 8 
20 14 OC4 52 34 4 84 54 t 116 74 T 
21 15 none 53 35 5 85 55 u 117 75 I.J 
22 16 none 54 36 6 86 56 \/ 118 76 I) 

23 17 none 55 37 "7 87 57 IN 119 77 W 

24 18 CAN 56 38 8 88 58 ~.~ 120 78 X 
25 19 none 57 39 9 89 59 Y 121 79 Y 

26 1A SUB 58 3A 90 5A z 1227A Z 
27 1B ESC 59 3B 91 * 5B a 123*7B A 
28 1C none 60 3C .::: 92* 5C i:i 124*7C h 
29 10 none 61 3D = 93* 50 ~ 125*70 A 
30 1E none 62 3E :::- 94* 5E 'l 126*7E ; .. : 
31 1F NLQON 63 3F '7-' 95· 5F ..;- 127 7F :::::: 

*These characters may be different if you are using an international 
character set other than the Commodore set. The characters for 
each set are shown in Table B-9. 
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Table B-3-1. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
12880 none 160 AO SHTSP 192 CO 224 EO Sill ~ ii' 
129 81 none 161 A1 II 193 C1 A 225 E1 II 
130 82 none 162 A2 .. 194 C2 B 226 E2 -131 83 none 163 A3 195 C3 C 227 E3 
132 84 none 164 A4 196 C4 D 228 E4 
133 85 none 165 A5 197 C5 E 229 E5 
134 86 none 166 A6 ~:;:;: 198 C6 F 230 E6 '.:.:. 

135 87 none 167 A7 199 C7 G 231 E7 
13688 BS 168 A8 :::::: 200 C8 H 232 E8 :::::: 

137 89 HT 169 A9 :::::: 201 C9 I 233 E9 ;::::: 

1388A LF 170 AA I 202 CA .J 234 EA 
1398B VT 171 AB f· 203 CB f'" ". 235 EB I-
1408C FF 172 AC 1\ 204 CC L 236 EC • 
141 80 CS 173 AD I .. 205 CO M 237 ED I.. 

1428E SO 174 AE -, 206 CE N 238 EE -'1 

1438F SI 175 AF 207 CF [) 239 EF 
14490 none 176 BO r' 208 DO F' 240 FO r' 

145 91 CRSR UP 177 B1 ...I.. 209 01 [,1 241 F1 ".1.. 

146 92 OC2 178 B2 -r 210 02 F~ 242 F2 "r 

147 93 OC3 179 B3 ,,~ 211 03 !;3 243 F3 ·1 

14894 OC4 180 B4 212 04 T 244 F4 
149 95 none 181 B5 213 05 L.J 245 F5 
15096 none 182 B6 214 06 V 246 F6 
151 97 none 183 B7 215 07 W 247 F7 
152 98 CAN 184 B8 216 08 X 248 F8 
15399 none 185 B9 - 217 09 Y 249 F9 .... 
1549A none 186 BA v' 2180A Z 250 FA v 

1559B ESC 187 BB • 219 DB A 251 FB 10 

1569C none 188 BC Oft 220 DC 0 252 FC 
15790 none 189 BO J 221 DO A 253 FO .. .1 

1589E none 190 BE • 222 DE :-: 254 FE 
1599F NLQ OFF 191 BF -. 223 OF :::::: 255 FF :,,: 
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Table B-3-2. PETASCII Mode 
Uppercase/Graphics Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64 40 @ 96 60 
1 01 none 33 21 65 41 A 97 61 • 2 02 none 34 22 " 66 42 B 98 62 
3 03 none 35 23 # 67 43 C 99 63 
4 04 none 36 24 $ 68 44 D 100 64 
5 05 none 37 25 I. 69 45 E 101 65 
6 06 none 38 26 ~~ 70 46 F 102 66 
7 07 none 39 27 71 47 G 103 67 
8 08 BS 40 28 ( 72 48 H 104 68 
9 09 HT 41 29 ) 73 49 I 105 69 -., 

10 OA LF 42 2A . ~. 74 4A J 1066A ' .. 
11 OB VT 43 2B .. 1- 75 4B V 1076B _.' ... 
12 OC FF 44 2C 76 4C L 1086C L.. 
13 00 CR 45 20 77 40 M 109 60 ... 
14 OE SO 46 2E 78 4E I'J 110 6E ... 
15 OF SI 47 2F / 79 4F [) 111 6F r 
16 10 pas 48 30 I) 80 50 F' 112 70 -1 
17 11 CRSROWN49 31 1 81 51 Q 113 71 • 18 12 OC2 50 32 J.Oj 

82 52 R 114 72 L 

19 13 OC3 51 33 "=!" 
'w,' 83 53 r-· ,;) 115 73 • 

20 14 OC4 52 34 4 84 54 T 116 74 I 
21 15 none 53 35 5 85 55 U 117 75 , .. 

22 16 none 54 36 6 86 56 V 118 76 >< 
23 17 none 55 37 

··7 

87 57 W 119 77 C) I 

24 18 CAN 56 38 8 88 58 X 120 78 .g]. 

25 19 none 57 39 9 89 59 Y 121 79 
26 1A SUB 58 3A 90 5A Z 1227A ,., 
27 1B ESC 59 3B 91 5B A 1237B + 
28 1C none 60 3C .:. 92 5C ti 1247C ;:; 
29 10 none 61 3D .-- 93 50 A 125 70 
30 1E none 62 3E ::- 94 5E ·l 126 7E ·n 
31 iF NLQON 63 3F '? 95 5F . t;-- 127 7F .... 
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Table B-3-2. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
128 80 none 160 AO SHTSP 192 CO 224 EO SHI ~;I' 
129 81 none 161 A1 • 193 C1 !III! 225 E1 I 
130 82 none 162 A2 l1li 194 C2 1 226 E2 Rift 

131 83 none 163 A3 195 C3 227 E3 
132 84 none 164 A4 196 C4 228 E4 
133 85 none 165 A5 197 C5 229 E5 
134 86 none 166 A6 ;:~:l: 198 C6 230 E6 ~:~:;: 

13587 none 167 A7 199 C7 231 E7 
136 88 BS 168 A8 :::::: 200 C8 232 E8 :::::: 

137 89 HT 169 A9 ,.. 201 C9 -', 233 E9 ,.-
1388A LF 170 AA I 202 CA 234 EA I 
1398B VT 171 AB I- 203 CB . ' 235 EB ~ . 

1408C FF 172 AC III 204 CC L 236 EC • 
141 80 ·CS 173 AD L, 205 CO 237 ED L. .... 
1428E SO 174 AE -, 206 CE ...... 238 EE '''1 

1438F SI 175 AF 207 CF r' 239 EF 
14490 none 176 BO r' 208 DO ,." 240 FO I· 

145 91 CRSR UP 177 B1 • .1 .. 209 01 Ii 241 F1 •. L. 

14692 OC2 178 B2 '-r 210 02 242 F2 '"1" 

147 93 OC3 179 B3 -I 211 03 • 243 F3 .. ~ 

148 94 OC4 180 B4 212 04 I 244 F4 
149 95 none 181 B5 I 213 05 " 245 F5 
15096 none 182 B6 I 214 06 >< 246 F6 
151 97 none 183 B7 215 07 0 247 F7 
152 98 CAN 184 B8 216 08 .... 248 F8 
153 99 none 185 B9 - 217 09 I 249 F9 -1549A none 186 BA _J 2180A ,., 250 FA ... .1 
1559B ESC 187 BB • 219 DB + 251 FB • 
1569C none 188 BC 

., 
220 DC l:~ 252 FC 1ft 

15790 none 189 BO .. J 221 DO 253 FO • .1 

1589E 190 BE 
.. 

222 DE 254 FE none 'IT 

1599F NLQ OFF 191 BF -. 223 OF "l1li 255 FF -rr 
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Table B-3-3. ASCII Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64* 40 @ 96* 60 
1 01 none 33 21 I 65 41 f~ 97 61 a 
2 02 none 34 22 66 42 B 98 62 b 
3 03 none 35* 23 :1:1: 67 43 C 99 63 c 
4 04 none 36* 24 ~f; 68 44 D 10064 d 
5 05 none 37 25 

., 
69 45 E 101 65 e /" 

6 06 none 38 26 ~~.~ 70 46 F 102 66 + 
7 07 none 39 27 71 47 U 103 67 8 
8 08 BS 40 28 72 48 H 104 68 h 
9 09 HT 41 29 73 49 I 105 69 i 
10 OA LF 42 2A .It- 74 4A J 1066A j 

11 OB VT 43 2B + 75 4B I'" ". 1076B k 
12 OC FF 44 2C 76 4C L 1086C 1. 
13 00 CR 45 20 77 40 1"1 109 60 m 
14 OE SO 46 2E 78 4E I'~ 110 6E n 
15 OF SI 47 2F ,i 79 4F D 111 6F 0 

16 10 POS 48 30 0 80 50 F' 112 70 p 
17 11 CRSR OWN 49 31 :l 81 51 G) 113 71 Cl 
18 12 OC2 50 32 :',2 82 52 17\ 114 72 I" 

19 13 OC3 51 33 ::::: 83 53 H 115 73 s 
20 14 OC4 52 34 I.l. 84 54 T 116 74 t 
21 15 none 53 35 I:::' 

... .1 85 55 l.J 117 75 u 

22 16 none 54 36 h 86 56 lJ 118 76 v 

23 17 none 55 37 7 87 57 l-'J 119 77 w 

24 18 CAN 56 38 H 88 58 X 120 78 ;.~ 

25 19 none 57 39 Cf 89 59 'y' 121 79 Y 
26 1A SUB 58 3A 90 5A I 1227A z 
27 1B ESC 59 38 91 * 58 a 123*78 A 
28 1C none 60 3C -:: 92* 5C i:i 124*7C i.i 
29 10 none 61 3D ..... 93* 50 ~ 

<::t . 125*70 A 
30 1E none 62 3E .' 94* 5E t· 126*7E :": 
31 fF NLQON 63 3F ") 95* 5F .~ ... 127 7F ~.::. 

*These characters may be different if you are using an international 
character set other than the Commodore set. The characters for 
each set are shown in Table 13-9. 
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Table B-3-3. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
128 80 none 160 AO SHTSP 192 CO 224 EO SHT SP 
129 81 none 161 A1 • 193 C1 (~ 225 E1 • 130 82 none 162 A2 - 194 C2 B 226 E2 II1II 

131 83 none 163 A3 195 C3 C 227 E3 
132 84 none 164 A4 196 C4 D 228 E4 
133 85 none 165 A5 197 C5 E 229 E5 
134 86 none 166 A6 ;:~:r: 198 C6 F 230 E6 ~:~:~ 

135 87 none 167 A7 199 C7 (J 231 E7 
136 88 BS 168 A8 :!:::: 200 C8 H 232 E8 :::::: 

137 89 HT 169 A9 :::::: 201 C9 I 233 E9 ::::;: 

1388A LF 170 AA 1 202 CA J 234 EA 
1398B VT 171 AB 1- 203 CB ~ ... ... 235 EB l-
1408C FF 172 AC II 204 CC L 236 EC • 
141 80 CS 173 AD L. 205 CO 1"1 237 ED L 

1428E SO 174 AE ···1 206 CE N 238 EE ., 
1438F SI 175 AF 207 CF [) 239 EF 
144 90 none 176 BO 1- 208 DO F' 240 FO r 

145 91 CRSR UP 177 B1 .. ~. 209 01 G) 241 F1 ...1. 

14692 OC2 178 B2 .. ,- 210 02 R 242 F2 .,. 
147 93 OC3 179 B3 -~ 211 03 c:: 243 F3 -1 ,., 
148 94 OC4 180 B4 I 212 04 T· 244 F4 
149 95 none 181 B5 213 05 U 245 F5 
15096 none 182 B6 214 06 'v 246 F6 
151 97 none 183 B7 215 07 W 247 F7 
152 98 CAN 184 B8 216 08 X 248 F8 
153 99 none 185 B9 - 217 09 -{ 249 F9 .m 
1549A non~ 186 BA I .... 2180A Z 250 FA v 

1559B ESC 187 BB • 219 DB A 251 FB II 

1569C none 188 BC 220 DC b 252 FC 
157 90 none 189 BO ..J 

221 DO A 253 FD . .1 

1589E 190 BE • 222 DE 
n •• 

254 FE none .. 
1599F NLQ OFF 191 BF -. 223 OF :::::: 255 FF ; .. ; 
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8-4. Germany 

Table B-4-1. PETASCII Mode 
Upper/Lowercase Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64* 40 § 96* 60 
1 01 none 33 21 65 41 a 97 61 A 
2 02 none 34 22 " 66 42 b 98 62 B 
3 03 none 35* 23 tt- 67 43 c 99 63 C 
4 04 none 36* 24 $ 68 44 d 100 64 D 
5 05 none 37 25 '/ 69 45 p 101 65 E /" 

6 06 none 38 26 ~~ 70 46 ·f 102 66 F 
7 07 none 39 27 71 47 8 103 67 G 
8 08 BS 40 28 72 48 h 104 68 H 
9 09 HT 41 29 73 49 i 105 69 I 
10 OA LF 42 2A .l*- 74 4A j 1066A ,] 
11 OB VT 43 2B -I- 75 4B k 1076B ~ .. , ". 
12 OC FF 44 2C 76 4C 1 1086C L.. 
13 00 CR 45 20 77 40 III 10960 M 
14 OE SO 46 2E 78 4E n 1106E N 
15 OF SI 47 2F .i 79 4F 0 111 6F D 
16 10 pas 48 30 0 80 50 p 112 70 p 
17 11 CRSROWN 49 31 1 81 51 !:J 113 71 Gl 
18 12 OC2 50 32 ::? 82 52 t" 114 72 R 
19 13 OC3 51 33 ::::; 83 53 s 115 73 S 
20 14 OC4 52 34 4- 84 54 t 116 74 "I" 
21 15 none 53 35 1=' 85 55 l.l 117 75 U ,.J 

22 16 none 54 36 6 86 56 y 118 76 V 
23 17 none 55 37 '7 87 57 w 119 77 W 
24 18 CAN 56 38 El 88 58 ~.~ 120 78 X 
25 19 none 57 39 9 89 59 Y 121 79 Y 
26 1A SUB 58 3A 90 5A z 1227A I 
27 1B ESC 59 3B 91 * 5B [ 123*7B A 
28 1C none 60 3C <. 92* 5C \ 124*7C i::i 
29 10 none 61 3D _. 93* 50 :1 125*70 U 
30 1E none 62 3E ::- 94* 5E I" 126*7E iT 

31 1F NLQON 63 3F '? 95* 5F 127 7F 
*These characters may be different if you are using an international 

character set other than the Commodore set. The characters for 
each set are shown in Table B-9. 
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Table B-4-1. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
128 80 none 160 AO SHTSP 192 CO 224 EO SHTSI' 
129 81 none 161 A1 193 C1 (i 225 E1 1 
13082 none 162 A2 L, 194 C2 8 226 E2 
131 83 none 163 A3 .. I- 195 C3 C 227 E3 .. .I .. 

132 84 none 164 A4 .. J 196 C4 [) 228 E4 .. , 
133 85 none 165 A5 I- 197 C5 I'" 229 E5 
134 86 none 166 A6 198 C6 F 230 E6 
13587 none 167 A7 '-I 199 C7 C' :1 231 E7 'I 
13688 BS 168 A8 [' 200 C8 H 232 E8 [' 

137 89 HT 169 A9 T 201 C9 I 233 E9 .. "" 

1388A LF 170 AA "" 202 CA ,J 234 EA "1 

1398B VT 171 AB ,+ 203 CB 1< 235 EB "I 
1408C FF 172 AC e 204 CC 1.. .. 236 EC (~~ 

141 80 CS 173 AD :E 205 CO 1"1 237 ED ,F 

1428E SO 174 AE E.' 206 CE N 238 EE ~~ 

1438F SI 175 AF 207 CF U 239 EF 
144 90 none 176 BO (f:! 208 DO F' 240 FO (i'! 

145 91 CRSR UP 17'7 B1 p. 209 01 GI 241 F1 p 
14692 OC2 178 B2 ~ 210 02 h: 242 F2 f:"~. 

147 93 OC3 179 B3 ,) 211 03 S 243 F3 ,~,\ 

14894 OC4 180 B4 ~1 212 04 T 244 F4 ;i~ 

14995 none 181 B5 ~ 213 05 U 245 F5 f' 
15096 none 182 B6 ~i: 214 06 I..) 246 F6 i 

151 97 none 183 B7 0 215 07 W 247 F7 fj 

152 98 CAN 184 B8 G 216 08 X 248 F8 I..t 

15399 none 185 B9 ,..I' 217 09 Y 249 F9 ,,[ 

1549A none 186 BA i.: 2180A Z 250 FA r 
1559B ESC 187 BB i~ 219 DB A 251 FB (::":1. 

1569C none 188 BC i:i 220 DC i:::i 252 FC h 

15790 none 189 BO ,j 221 DD U 253 FD ' .. \ 
1589E none 190 BE ~i 222 DE fr 254 FE tJ 

1599F NLQ OFF 191 BF 223 DF 255 FF 'IT 
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Table B-4-2. PETASCII Mode 
Uppercase/Graphics Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64 40 § 96 60 
1 01 none 33 21 I 65 41 (.) 97 61 ~ 

2 02 none 34 22 " 66 42 8 98 62 
3 03 none 35 23 H 67 43 C 99 63 -4 04 none 36 24 !f; 68 44 0 100 64 II 

5 05 none 37 25 % 69 45 E 101 65 • 
6 06 none 38 26 ~~ 70 46 F 102 66 ' .. 
7 07 none 39 27 71 47 (3 103 67 -

8 08 BS 40 28 72 48 H 104 68 
9 09 HT 41 29 73 49 I 105 69 
10 OA LF 42 2A -Ii' 74 4A J 1066A 
11 OB VT 43 2B + 75 4B 

." 
1076B " ... ", 

12 OC FF 44 2C 76 4C L. 1086C L 
13 00 CR 45 20 77 40 1"'1 109 60 , .. 
14 OE SO 46 2E 78 4E 1\1 110 6E 
15 OF SI 47 2F I 

,. 
79 4F D 111 6F r 

16 10 POS 48 30 0 80 50 F' 112 70 '-'1 

17 11 CRSROWN49 31 :L 81 51 El 113 71 ,.. 
18 12 OC2 50 32 '""\ 82 52 Fi~ 114 72 .,::. ,.' 
19 13 OC3 51 33 ":!' .... ' 83 53 f:) 115 73 II 

20 14 OC4 52 34 4 84 54 T 116 74 
21 15 none 53 35 1::':' 

,J 85 55 U 117 75 
22 16 none 54 36 b 86 56 l..,) 118 76 
23 17 none 55 37 }' 87 57 W 119 77 m 

24 18 CAN 56 38 !J 88 58 X 120 78 .... 
25 19 none 57 39 'j 89 59 '-{ 121 79 
26 1A SUB 58 3A 90 5A l 1227A II 
27 1B ESC 59 3B 91 5B £: 1237B ...... 

28 1C none 60 3C -:: 92 5C \ 1247C _J 
29 10 none 61 30 ..... 93 50 :1 125 70 ;:~:~ 

30 1E none 62 3E ::- 94 5E ·l 1267E fT 

31 1F NLQON 63 3F 
.. , 

95 5F 127 7F 
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Table B-4-2. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
128 80 none 160 AO SHTSP 192 CO 224 EO SHTSI' 
129 81 none 161 A1 193 C1 .... 225 E1 1 

130 82 none 162 A2 L 194 C2 226 E2 L. 

131 83 none 163 A3 .. J. 195 C3 II1II 227 E3 ... L 

132 84 none 164 A4 •• 1 196 C4 • 228 E4 • .1 

13385 none 165 A5 ~. 197 C5 • 229 E5 
13486 none 166 A6 198 C6 '. 230 E6 
135 87 none 167 A7 ···1 199 C7 _.' 231 E7 .~ 

136 88 BS 168 A8 r· 200 C8 232 E8 r· 

137 89 HT 169 A9 -T" 201 C9 1 233 E9 T 

1388A LF 170 AA "1 202 CA 1 234 EA ., 
1398B VT 171 AB + 203 CB .. ... 235 EB -+ 
1408C FF 172 AC ~ 204 CC L 236 EC ~ 

141 80 CS 173 AO :f. 205 CO ... 237 EO £ 
1428E SO 174 AE e 206 CE 238 EE e 
1438F SI 175 AF 207 CF r- 239 EF 
144 90 none 176 BO @ 20800 ····1 240 FO (!~ 

145 91 CRSR UP 177 B1 p 209 01 II"'" 241 F1 P 
14692 OC2 178 B2 a 210 02 " 242 F2 a 
14793 OC3 179 B3 (I 211 03 II 243 F3 (I 

14894 OC4 180 B4 c£t 212 04 -., 244 F4 ~\ 

14995 none 181 B5 @ 213 05 245 F5 @ 

150 96 none 182 B6 'i: 214 06 246 F6 i 
151 97 none 183 B7 fl 215 07 • 247 F7 fI 
152 98 CAN 184 B8 Cl 216 08 - 248 F8 c~ 

153 99 none 185 B9 -J 217 09 249 F9 .J 
1549A none 186 BA 1: 2180A I 250 FA Y' 
1559B ESC 187 BB A 2190B :::::= 251 FB A 
1569C none 188 BC 0 2200C -.l 252 FC i::i 
157 90 none 189 BO ij 221 00 ~~:;: 253 FO U 
1589E none 190 BE r3 2220E 11" 254 FE 0 
1599F NLQ OFF 191 BF 

..... 
223 OF 255 FF 11" 
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Table B-4-3. ASCII Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64* 40 § 96* 60 
1 01 none 33 21 65 41 A 97 61 a 
2 02 none 34 22 " 66 42 B 98 62 b 
3 03 none 35* 23 # 67 43 C 99 63 c 
4 04 none 36* 24 $ 68 44 [) 10064 d 
5 05 none 37 25 " 69 45 E 101 65 e I. 

6 06 none 38 26 ~;: 70 46 F 102 66 ·f 
7 07 none 39 27 71 47 G 103 67 9 
8 08 BS 40 28 ( 72 48 H 104 68 h 
9 09 HT 41 29 ) 73 49 I 105 69 i 
10 OA LF 42 2A -iI. 74 4A J 1066A j 

11 OB VT 43 2B + 75 4B f'" ". 1076B k 
12 OC FF 44 2C 76 4C L- 1086C 1 
13 00 CR 45 20 77 40 M 109 60 m 
14 OE SO 46 2E 78 4E N 110 6E n 
15 OF SI 47 2F I 79 4F II 111 6F 0 

16 10 pas 48 30 I) 80 50 P 112 70 p 
17 11 CRSR OWN 49 31 1 81 51 (~ 113 71 c~ 

18 12 OC2 50 32 "' ..::' 82 52 P 114 72 t~ 

19 13 OC3 51 33 -':r 
',.;- 83 53 C" 

;::) 115 73 s 
20 14 OC4 52 34 4 84 54 T 116 74 t 
21 15 none 53 35 1:::' 

... J 85 55 U 117 75 u 
22 16 none 54 36 6 86 56 I! 118 76 v ¥ 

23 17 55 37 "', 87 57 V.) 119 77 w none / 

24 18 CAN 56 38 f.3 88 58 X 120 78 ~.~ 

25 19 none 57 39 (:;,' 89 59 Y 121 79 yl 
26 1A SUB 58 3A 90 5A !... 1227A z 

I 
27 1B ESC 59 3B 91* 5B [ 123*7B A 
28 1C none 60 3C 92* 5C 124*7C b~ 

29 10 none 61 30 93* 50 :1 125*70 u~ 
30 1E none 62 3E .' , 94* 5E 'l 126*7E 1T 

31 iF NLQON 63 3F 
.-

95" 5F 127 7F I 
: 

*These characters may be different if you are using an international 
~ character set other than the Commodore set. The characters for 

each set are shown in Table 13-9. 4 
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Table B-4-3. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
12880 none 160 AO SHTSP 192 CO 224 EO SHTSI' 
129 81 none 161 A1 193 C1 ~~ 225 E1 I 
13082 none 162 A2 L 194 C2 B 226 E2 L 

131 83 none 163 A3 _J.. 195 C3 C 227 E3 _,L 

132 84 none 164 A4 -, 196 C4 0 228 E4 .. J 

133 85 none 165 A5 
.' 

197 C5 F 229 E5 
.' 134 86 none 166 A6 198 C6 F 230 E6 

135 87 none 167 A7 ,-I 199 C7 G 231 E7 .. I 
13688 BS 168 A8 r' 200 C8 H 232 E8 r 

137 89 HT 169 A9 'T 201 C9 I 233 E9 ',.' 
1388A LF 170 AA -, 202 CA J 234 EA .. " 

1398B VT 171 AB + 203 CB 
." 
.. , 235 EB -+ 

1408C FF 172 AC ~ 204 CC 1.. .. 236 EC (.~~ 

141 80 CS 173 AO .f 205 CO to'l 237 EO .f: 

1428E SO 174 AE i? 206 CE I'J 238 EE (~~ 

1438F SI 175 AF 207 CF (] 239 EF 
144 90 none 176 BO (~ 208 00 P 240 FO (i! 

145 91 CRSR UP 171 B1 J.1 209 01 [~ 241 F1 II 
14692 OC2 178 B2 ~ 210 02 f~ 242 F2 £~~. 

14793 OC3 179 B3 ,) 211 03 C' ,:;) 243 F3 ,:.\ 

14894 OC4 180 B4 ~ 212 04 T 244 F4 ;) 

149 95 none 181 B5 f! 213 05 U 245 F5 1:< 

15096 none 182 B6 i 214 06 \l 246 F6 'I 

151 97 none 183 B7 0 215 07 W 247 F7 0 

15298 CAN 184 B8 O. 216 08 X 248 F8 U 

153 99 none 185 B9 ,J 217 09 Y 249 F9 ,J 

1549A none 186 BA }: 2180A Z 250 FA l' 

1559B ESC 187 BB a 2190B A 251 FB ,j, 

1569C none 188 BC i:i 2200C (-j 252 FC i:i 

157 90 none 189 BO i..i. 221 00 (j 253 FO ',.1 

1589E none 190 BE ~3 2220E 11' 254 FE fJ 

1599F NLQ OFF 191 BF 
..... 

223 OF 255 FF IT 
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8-5. France/Belgium 

Table B-5-1. PETASCII Mode 
Upper/Lowercase Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64* 40 @ 96* 60 
1 01 none 33 21 65 41 a 97 61 A 
2 02 none 34 22 " 66 42 b 98 62 B 
3 03 none 35* 23 it 67 43 c 99 63 C 
4 04 none 36* 24 * 68 44 c:I 100 64 D 
5 05 none 37 25 '% 69 45 e 101 65 E 
6 06 38 26 70 46 -f 102 66 r-none <> .. 

'::..: 
7 07 none 39 27 71 47 ~.~ 10367 G 
8 08 BS 40 28 ( 72 48 h 104 68 H 
9 09 HT 41 29 ) 73 49 i 105 69 I 
10 OA LF 42 2A .". 74 4A j 1066A ,J 
11 OB VT 43 2B + 75 4B k '. 1076B f::: 
12 OC FF 44 2C 76 4C 1 1086C L.. 
13 00 CR 45 20 77 40 III 10960 M 
14 OE SO 46 2E 78 4E n 110 6E N 
15 OF SI 47 2F I 79 4F 0 111 6F 0 
16 10 pas 48 30 (I 80 50 p 112 70 F' 
17 11 CRSROWN49 31 :L 81 51 q 113 71 Gl 
18 12 OC2 50 32 :":? 82 52 r" 114 72 Fi: 
19 13 OC3 51 33 ::::; 83 53 s 115 73 S 
20 14 OC4 52 34 4 84 54 t 116 74 T 
21 15 none 53 35 I::;' 

' .. J 85 55 u 117 75 U 
22 16 none 54 36 b 86 56 v 118 76 '''; 

23 17 none 55 37 ." 87 57 w 119 77 llJ ..' 

24 18 CAN 56 38 E3 88 58 ;.; 120 78 X 
25 19 none 57 39 <:'; 89 59 Y 121 79 Y 
26 1A SUB 58 3A 90 5A z 1227A Z 
27 1B ESC 59 3B 91* 5B [: 123*7B e 
28 1C none 60 3C .... 92* 5C \ 124*7C 1: ". 
29 10 none 61 3D = 93* 50 :I 125*70 " 
30 1E none 62 3E ::- 94* 5E l 126*7E 1T 

31 1F NLQON 63 3F ? 95* 5F 127 7F ~ 

*These characters may be different if you are using an international 
character set other than the Commodore set. The characters for 
('ach set are shown in Table B-9. 
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Table B-S-l. (Coot) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
128 80 none 160 AO SHTSP 192 CO 224 EO SHTSP 
129 81 none 161 A1 1 193 C1 {''1 225 E1 
130 82 none 162 A2 L 194 C2 B 226 E2 L 

131 83 none 163 A3 ..1 .. 195 C3 C 227 E3 ...1. 

132 84 none 164 A4 -_I 196 C4 D 228 E4 _I 

133 85 none 165 A5 I .. 197 C5 E 229 E5 I-
134 86 none 166 A6 198 C6 r-.- 230 E6 
135 87 none 167 A7 '-1 199 C7 c:; 231 E7 -~ 

13688 BS 168 A8 I" 200 C8 H 232 E8 r 

137 89 HT 169 A9 T 201 C9 I 233 E9 T 

1388A LF 170 AA '" 202 CA J 234 EA -, 
1398B VT 171 AB .+ 203 CB f'" ". 235 EB + 
1408C FF 172 AC £: 204 CC 1.... 236 EC .E. 
141 80 CS 173 AD 205 CO 1'1 237 ED 
1428E SO 174 AE 206 CE 1'.1 238 EE 
1438F SI 175 AF 207 CF Cl 239 EF 
144 90 none 176 BO § 208 DO F' 240 FO 1-.1 

145 91 CRSR UP 177 B1 ~~. 209 01 Q 241 F1 a 
146 92 OC2 178 B2 (~~ 210 02 F, 242 F2 ~ 

147 93 OC3 179 B3 1. 211 03 S 243 F3 1. 
14894 OC4 180 B4 6 212 04 T 244 F4 I:) 
14995 none 181 B5 (I 213 05 U 245 F5 I) 

150 96 none 182 B6 g 214 06 \.j 246 F6 ,3, 

151 97 none 183 B7 p 215 07 W 247 F7 [I 

152 98 CAN 184 B8 'i: 216 08 X 248 F8 i 
153 99 none 185 B9 n 217 09 Y 249 F9 U 
1549A none 186 BA i::i, 2180A Z 250 FA G 
1559B ESC 187 BB i:';l, 219 DB €; 251 FB a 
1569C none 188 BC i:i 220 DC i: 252 FC i:i 
157 90 none 189 BO i .. i 221 DO 253 FO I..l 

1589E none 190 BE n 222 DE 11' 254 FE U 
1599F NLQ OFF 191 BF e 223 OF r" 255 FF '11 :,.. 
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Table B-5-2. PETASCII Mode 
Uppercase/Graphics Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64 40 @ 96 60 
1 01 none 33 21 ! 65 41 A 97 61 ""'I) 

2 02 none 34 22 11 66 42 B 98 62 
3 03 none 35 23 # 67 43 C 99 63 • 
4 04 none 36 24 !f; 68 44 D 100 64 • 
5 05 none 37 25 I. 69 45 E 101 65 • 
6 06 none 38 26 ~-! 70 46 F 102 66 '" 

7 07 none 39 27 71 47 r' 103 67 .. ' .. , 
8 08 BS 40 28 72 48 H 104 68 
9 09 HT 41 29 73 49 I 105 69 1 

10 OA LF 42 2A .Ii- 74 4A ,J 1066A 1 

11 OB VT 43 2B + 75 4B .... ". 1076B ...... 

12 OC FF 44 2C 76 4C L 1086C L 
13 00 CR 45 20 77 40 M 10960 ...... 

14 OE SO 46 2E 78 4E N 110 6E 
15 OF SI 47 2F / 79 4F (J 111 6F r 
16 10 POS 48 30 0 80 50 p 112 70 .. , 
17 11 CRSR OWN 49 31 t 81 51 [~ 113 71 ,.. 
18 12 OC2 50 32 r'; 82 52 R 114 72 ,.' .,::. 

19 13 OC3 51 33 ::::. 83 53 c 
\,.1 115 73 • 

20 14 OC4 52 34 4 84 54 T 116 74 -', 
21 15 none 53 35 ~5 85 55 U 117 75 
22 16 none 54 36 6 86 56 'v' 118 76 
23 17 none 55 37 'I 87 57 llJ 119 77 • 
24 18 CAN 56 38 B 88 58 X 120 78 -25 19 none 57 39 9 89 59 Y 121 79 
26 1A SUB 58 3A 90 5A Z 1227A III 
27 1B ESC 59 3B 91 5B [ 1237B e 
28 1C none 60 3C <' 92 5C \ 1247C :L 
29 10 none 61 30 - 93 50 ] 125 70 a 

30 1E none 62 3E .:. 94 5E ·t· 1267E 1T 

31 1F NLQON 63 3F '? 95 5F 127 7F ~ 
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Table B-5-2. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
128 80 none 160 AO SHTSP 192 CO 224 EO SH r ~ ii' 
129 81 none 161 A1 I 193 C1 ""ill 225 E1 I 
13082 none 162 A2 L 194 C2 226 E2 l. 

131 83 none 163 A3 J. 195 C3 227 E3 o.L -132 84 none 164 A4 J 196 C4 228 E4 _J • 
133 85 none 165 A5 •• 197 C5 • 229 E5 ~ 
134 86 none 166 A6 198 C6 ' .. 230 E6 
135 87 none 167 A7 -~ 199 C7 --' 231 E7 4 
136 88 BS 168 A8 r 200 C8 232 E8 r 
137 89 HT 169 A9 T 201 C9 I 233 E9 T 

1388A LF 170 AA , 202 CA I 234 EA ., 
1398B VT 171 AB -+ 203 CB ..... 235 EB -+ 
1408C FF 172 AC £ 204 CC L 236 EC £ 
141 80 CS 173 AD 205 CO ...... 237 ED 
142 8E SO 174 AE 

..... 
206 CE 238 EE ..... 

143 8F SI 175 AF 207 CF r 239 EF 
144 90 none 176 BO § 208 DO -1 240 FO § 

145 91 CRSR UP 1'77 B1 A 209 01 ,.. 241 F1 A 
146 92 OC2 178 B2 e 210 02 , .. 242 F2 e 
147 93 OC3 179 B3 1. 211 03 • 243 F3 1. 
148 94 OC4 180 B4 0 212 04 -., 244 F4 0 
149 95 none 181 B5 (I 213 05 245 F5 (I 

150 96 none 182 B6 ~ 214 06 246 F6 ;;:'\ 
151 97 none 183 B7 E! 215 07 • 247 F7 €I 
152 98 CAN 184 B8 i 216 08 - 248 F8 j' 

153 99 none 185 B9 B 217 09 249 F9 fl 
1549A none 186 BA G 2180A • 250 FA 0 
1559B ESC 187 BB A 219 DB e 251 FB A 
1569C none 188 BC ti 220 DC 1 252 FC jj 

157 90 none 189 BO (j 221 DO 0 253 FO U 
1589E none 190 BE f3 222 DE if 254 FE Ii] 

1599F NLQ OFF 191 BF e 223 OF !; 255 FF IT 
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Table B-5-3. ASCII Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64* 40 @ 96* 60 
1 01 none 33 21 65 41 (~ 97 61 a 
2 02 none 34 22 " 66 42 B 98 62 b 
3 03 none 35* 23 # 67 43 C 99 63 c 
4 04 none 36* 24 $ 68 44 D 100 64 d 
5 05 none 37 25 I. 69 45 E 101 65 e 
6 06 none 38 26 ~~ 70 46 F 102 66 f 
7 07 none 39 27 71 47 G 103 67 9 
8 08 BS 40 28 72 48 H 104 68 h 
9 09 HT 41 29 73 49 I 105 69 i 
10 OA LF 42 2A * 74 4A J 1066A j 

11 OB VT 43 2B + 75 4B .... ". 1076B k 
12 OC FF 44 2C 76 4C L 1086C 1 
13 00 CR 45 20 77 40 M 109 60 m 
14 OE SO 46 2E 78 4E N 110 6E n 
15 OF SI 47 2F / 79 4F 0 111 6F 0 

16 10 POS 48 30 I) 80 50 P 112 70 P 
17 11 CRSR OWN 49 31 1- 81 51 Q 113 71 9 
18 12 OC2 50 32 2 82 52 R 114 72 t~ 

19 13 OC3 51 33 ~) 83 53 S 115 73 s 
20 14 OC4 52 34 4- 84 54 T 116 74 t 
21 15 none 53 35 5 85 55 U 117 75 u 
22 16 none 54 36 6 86 56 V 118 76 v 
23 17 none 55 37 "7 87 57 W 119 77 w 
24 18 CAN 56 38 8 88 58 X 120 78 H 

25 19 none 57 39 9 89 59 \{ 121 79 Y 
26 1A SUB 58 3A 90 5A Z 1227A z 
27 18 ESC 59 3B 91* 5B [ 123*7B e 
28 1C none 60 3C .:' 92* 5C \ 124*7C 1 
29 10 61 3D 93* 50 ::I 125*70 0 none .. -
30 1E none 62 3E :::- 94* 5E "1' 126*7E iT 

31 1F NLQON 63 3F '-;:0 95~ 5F 127 7F !; 

*These characters may be different if you are using an international 
character set other than the Commodore set. The characters for 
each set are shown in Table B-9. 
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Table B-5-3. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
128 80 none 160 AO SHTSP 192 CO 224 EO SHTSP 
129 81 none 161 A1 193 C1 {' 225 E1 I 
13082 none 162 A2 1- 194 C2 B 226 E2 L 

131 83 none 163 A3 -L 195 C3 C 227 E3 -.1-

132 84 none 164 A4 ...J 196 C4 D 228 E4 .• .1 

133 85 none 165 A5 ~ 197 C5 E 229 E5 •• 
134 86 none 166 A6 198 C6 F 230 E6 
135 87 none 167 A7 ~ 199 C7 G 231 E7 ~ 

13688 BS 168 A8 I" 200 C8 H 232 E8 r 

137 89 HT 169 A9 -,- 201 C9 I 233 E9 -,-

1388A LF 170 AA '" 202 CA J 234 EA -, 
1398B VT 171 AB + 203 CB 

.,.. 
235 EB + 

1408C FF 172 AC .f 204 CC L. 236 EC .£ 
141 80 CS 173 AD 205 CO M 237 ED 
1428E SO 174 AE 206 CE 1\1 238 EE 

.... 

1438F SI 175 AF 207 CF () 239 EF 
144 90 none 176 BO § 208 DO F' 240 FO § 

145 91 CRSR UP 1 ~7 B1 ~ 209 01 Gl 241 F1 ~ 

14692 OC2 178 B2 ~ 210 02 F: 242 F2 ~ 

14793 OC3 179 B3 1. 211 03 S 243 F3 1. 
14894 OC4 180 B4 ~) 212 04 T 244 F4 0 
14995 none 181 B5 t) 213 05 \..J 245 F5 I~l 

15096 none 182 B6 g 214 06 'v' 246 F6 a 
151 97 none 183 B7 €'I 215 07 W 247 F7 @ 

152 98 CAN 184 B8 l' 216 08 X 248 F8 i 

153 99 none 185 B9 tl 217 09 y 249 F9 fj 

1549A none 186 BA G 2180A Z 250 FA G 

1559B ESC 187 BB ;:3- 219 DB e 251 FB a 
1569C none 188 BC b 220 DC 1 252 FC i:i 
157 90 189 BO ij 221 DO " 253 FO i"i none 
1589E none 190 BE (,3 222 DE 'IT 254 FE 13 

1599F NLQ OFF 191 BF e 223 OF ~ 255 FF 'IT 
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B-6. Italy 

Table B-6-1. PETASCII Mode 
Upper/Lowercase Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64* 40 @ 96* 60 
1 01 none 33 21 65 41 2.\ 97 61 A 
2 02 none 34 22 " 66 42 b 98 62 B 
3 03 none 35* 23 # 67 43 c: 99 63 C 
4 04 none 36* 24 $ 68 44 d 10064 D 
5 05 none 37 25 I. 69 45 e 101 65 E 
6 06 none 38 26 ~~ 70 46 f 102 66 F 
7 07 none 39 27 71 47 H 103 67 G 
8 08 BS 40 28 72 48 h 104 68 H 
9 09 HT 41 29 73 49 i 105 69 I 
10 OA LF 42 2A '11- 74 4A J 1066A ~T 

11 OB VT 43 2B + 75 4B k '. 1076B "., " 

12 OC FF 44 2C 76 4C 1 1086C L 
13 00 CR 45 20 77 40 In 10960 M 
14 OE SO 46 2E 78 4E n 110 6E N 
15 OF SI 47 2F / 79 4F D 111 6F 0 
16 10 pas 48 30 0 80 50 p 112 70 r" .. 
17 11 CRSROWN49 31 :I. 81 51 9 113 71 Gl 
18 12 OC2 50 32 :-, 82 52 r' 114 72 f': .a!:. 

19 13 OC3 51 33 .. ,. 83 53 s 115 73 5 ',.:' 

20 14 OC4 52 34 t~ 84 54 t 116 74 T 
21 15 none 53 35 r..:.-

' .. J 85 55 u 117 75 U 
22 16 none 54 36 {, 86 56 \I 118 76 V 
23 17 none 55 37 -, 87 57 w 119 77 W 
24 18 CAN 56 38 l1 88 58 ,', 120 78 X 
25 19 none 57 39 9 89 59 )1 121 79 Y 
26 1A SUB 58 3A 90 5A z 1227A Z 
27 1B ESC 59 3B 91* 5B [ 123*7B e 
28 1C none 60 3C 92* 5C \ 124*7C 1 
29 10 61 3D 93* 50 :1 125*70 0 none ..•.. 

30 1E none 62 3E ,,:- 94* 5E ·r 126*7E fr 

31 1F NLQON 63 3F '? 95· 5F 127 7F C; 

*These characters may be different if you arc using an international 
character set other than the Commodore set. The characters for 
each set are shown in Table B-9. 
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Table B-6-1. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
128 80 none 160 AO SHTSP 192 CO 224 E () SI tI ~;I' 
129 81 none 161 A1 193 C1 A 225 E 1 I 
13082 none 162 A2 L 194 C2 B 226 E2 
131 83 none 163 A3 ... L. 195 C3 C 227 E3 
132 84 none 164 A4 -l 196 C4 D 228 E4 ., 
13385 none 165 A5 ~. 197 C5 E 229 E5 
134 86 none 166 A6 198 C6 F 230 E6 
135 87 none 167 A7 -j 199 C7 G 231 E7 
13688 BS 168 A8 ,- 200 C8 H 232 E8 r 

13789 HT 169 A9 ·or 201 C9 I 233 E9 ., 
1388A LF 170 AA -, 202 CA J 234 EA ... , 
1398B VT 171 AB + 203 CB 

., .. 
235 EB I 

1408C FF 172 AC :E 204 CC L 236 EC f. 
141 80 CS 173 AO 205 CO Ivl 237 EO 
1428E SO 174 AE 

..... 
206 CE N 238 EE 

1438F SI 175 AF 207 CF 0 239 EF 
144 90 none 176 BO § 208 00 F' 240 FO F .:1 

145 91 CRSR UP 177 B1 AI 209 01 (~ 241 F1 c·~:\ 

14692 OC2 178 B2 !? 210 02 R 242 F2 ~~ 

147 93 OC3 179 B3 i 211 03 S 243 F3 i 

14894 OC4 180 B4 i~ 212 04 T 244 F4 ('1 

14995 none 181 B5 .) 213 05 U 245 F5 0:.1 

15096 none 182 B6 S 214 06 V 246 F6 ;) 

151 97 none 183 B7 @ 215 07 W 247 F7 U 

15298 CAN 184 B8 i 216 08 X 248 F8 
153 99 none 185 B9 b 217 09 Y 249 F9 u 
1549A none 186 BA G 2180A l 250 FA U 

1559B ESC 187 BB a 219 DB e 251 FB ;:i 

1569C none 188 BC b 2200C 1 252 Fe ii 

157 90 none 189 BO ij 221 00 
n 

253 FD i..1 

1589E none 190 BE 13 2220E 11" 254 FE IJ 

1599F NLQ OFF 191 BF e 223 OF c;: 255 FF IT 

8-33 



Table B-6-2. PETASCII Mode 
Uppercase/Graphics Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64 40 @ 96 60 
1 01 none 33 21 ~ 65 41 A 97 61 ..... 
2 02 none 34 22 " 66 42 B 98 62 
3 03 none 35 23 # 67 43 C 99 63 • 
4 04 none 36 24 $ 68 44 D 100 64 • 
5 05 none 37 25 % 69 45 E 101 65 • 
6 06 none 38 26 8~ 70 46 F 102 66 ' .. 
7 07 none 39 27 71 47 G 103 67 _.' 

8 08 BS 40 28 72 48 H 104 68 I 
9 09 HT 41 29 73 49 I 105 69 I 
10 OA LF 42 2A * 74 4A J 1066A I 
11 OB VT 43 2B + 75 4B .... ... 1076B .....• 

12 OC FF 44 2C 76 4C L 1086C L 
13 00 CR 45 20 77 40 M 10960 ...... 

14 OE SO 46 2E 78 4E N 110 6E 
15 OF SI 47 2F / 79 4F 0 111 6F r 
16 10 pas 48 30 (I 80 50 F' 112 70 -, 
17 11 CRSROWN 49 31 1 81 51 Q 113 71 ,.. 
18 12 OC2 50 32 2 82 52 R 114 72 " 
19 13 OC3 51 33 ~5 83 53 S 115 73 • 
20 14 OC4 52 34 4 84 54 T 116 74 -., 
21 15 none 53 35 c:-

,J 85 55 U 117 75 
22 16 none 54 36 6 86 56 V 118 76 
23 17 none 55 37 "1 87 57 W 119 77 • 
24 18 CAN 56 38 8 88 58 X 120 78 -25 19 none 57 39 9 89 59 Y 121 79 
26 1A SUB 58 3A 90 5A Z 1227A • 27 1B ESC 59 3B 91 5B [ 1237B e 
28 1C none 60 3C .:" 92 5C \ 1247C 1 
29 10 none 61 30 --. 93 50 ] 125 70 0 

30 1E none 62 3E > 94 5E .f- 1267E fT 

31 1F NLQON 63 3F "-;:0 95 5F 1277F c;: 
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Table B-6-2. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
12880 none 160 AO SHTSP 192 CO 224 EO ~lIll :;1' 
129 81 none 161 A1 I 193 C1 ""'II 225 El 1 
13082 none 162 A2 L 194 C2 226 E2 
131 83 none 163 A3 J. 195 C3 l1li 227 E3 , . .1., 

132 84 none 164 A4 J 196 C4 II 228 E4 ",I 

133 85 none 165 A5 I- 197 C5 .. 229 E5 f' 
134 86 none 166 A6 198 C6 '" 230 E6 
135 87 none 167 A7 -l 199 C7 -,' 231 E7 "I 

136 88 BS 168 A8 r 200 C8 I 232 E8 r' 

13789 HT 169 A9 'T 201 C9 I 233 E9 T 

1388A LF 170 AA " 202 CA 234 EA '''I 

1398B VT 171 AB --I- 203 CB ..... 235 EB + 
1408C FF 172 AC .£ 204 CC L_ 236 EC :f, 
141 80 CS 173 AD 205 CO ..... 237 ED 
1428E SO 174 AE 

..... 
206 CE 238 EE .'"', 

1438F SI 175 AF 207 CF r- 239 EF 
14490 none 176 BO § 208 DO -'1 240 FO F ,:1 

145 91 CRSR UP 177 B1 a 209 01 ,.' 241 F1 i~:\ 

14692 OC2 178 B2 e 210 02 ", 242 F2 e 
147 93 OC3 179 B3 1 211 03 .. 243 F3 ], 

148 94 OC4 180 B4 0 212 04 244 F4 (~) 

14995 none 181 B5 .:\ 213 05 245 F5 .:,\ 
15096 none 182 B6 <:1 214 06 246 F6 ~:\ 

151 97 none 183 B7 €I 215 07 
., 

247 F7 f· 
152 98 CAN 184 B8 j: 216 08 811ft 248 F8 :'1." 

15399 none 185 B9 tl 217 09 249 F9 u 
1549A none 186 BA Ci 2180A • 250 FA ij 

1559B ESC 187 BB A 219 DB e 251 FB A 
1569C none 188 BC jj 220 DC 1 252 FC i::i 
157 90 none 189 BO U 221 DO 0 253 FO i.j 

1589E none 190 BE f3 222 DE 1T 254 FE fd 
1599F NLQ OFF 191 BF e 223 OF ~ 255 FF 1T 
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Table B-6-3. ASCII Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64* 40 @ 96* 60 
1 01 none 33 21 65 41 A 97 61 a 
2 02 none 34 22 " 66 42 B 98 62 b 
3 03 none 35* 23 :H 67 43 C 99 63 c 
4 04 none 36* 24 $ 68 44 D 10064 d 
5 05 none 37 25 "/ 

I. 69 45 E 101 65 e 
6 06 none 38 26 g.~ 70 46 F 102 66 f 
7 07 none 39 27 71 47 G 103 67 8 
8 08 BS 40 28 72 48 H 104 68 h 
9 09 HT 41 29 73 49 I 105 69 i 
10 OA LF 42 2A .jI'- 74 4A J 1066A .i 
11 OB VT 43 2B + 75 4B K 1076B k " 

12 OC FF 44 2C 76 4C l. 1086C 1 
13 00 CR 45 20 77 40 t1 109 60 m 
14 OE SO 46 2E 78 4E N 110 6E II 

15 OF SI 47 2F I 79 4F 0 111 6F 0 

16 10 POS 48 30 0 80 50 F' 112 70 P 
17 11 CRSROWN 49 31 J. 81 51 f.J 113 71 9 
18 12 OC2 50 32 :::~ 82 52 R 114 72 t' 

19 13 OC3 51 33 -:r 83 53 S 115 73 5 .... ' 

20 14 OC4 52 34 4- 84 54 T 116 74 t 
21 15 none 53 35 r.: 

,.J 85 55 U 117 75 LI 

22 16 none 54 36 6 86 56 l,j 118 76 v 
23 17 none 55 37 '1 87 57 W 119 77 w 
24 18 CAN 56 38 El 88 58 X 120 78 N 

25 19 none 57 39 (~ 89 59 Y 121 79 Y 
26 1A SUB 58 3A 90 5A Z 1227A z 
27 1B ESC 59 3B 91* 5B [ 123*7B e 
28 1C none 60 3C .:. 92* 5C \ 124*7C :( 
29 10 none 61 3D -. 93* 50 ] 125*70 2 

30 1E none 62 3E 94* 5E ·t· 126*7E fr 

31 1F NLQON 63 3F ? 95~ 5F 1277F c;: 

*These characters may be different if you are using an international 
character set other than the Commodore set. The characters for 
each set are shown in Table B-9. 

8-36 



Table B-6-3. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
128 80 none 160 AO SHTSP 192 CO 224 EO Sill ~;I' 

129 81 none 161 A1 193 C1 A 225 E1 1 
13082 none 162 A2 L 194 C2 B 226 E2 
131 83 none 163 A3 .J .. 195 C3 C 227 E3 .1. 

132 84 none 164 A4 .J 196 C4 D 228 E4 ... 1 

133 85 none 165 A5 1- 197 C5 E 229 E5 
134 86 none 166 A6 198 C6 F 230 E6 
135 87 none 167 A7 .~ 199 C7 c:; 231 E7 1 

136 88 BS 168 A8 r 200 C8 H 232 E8 
137 89 HT 169 A9 T 201 C9 I 233 E9 'T 

1388A LF 170 AA "1 202 CA J 234 EA "'I 

1398B VT 171 AB + 203 CB f::: 235 EB -+ 
1408C FF 172 AC :.E 204 CC L 236 EC .f:: 

141 80 CS 173 AD 205 CO M 237 ED 
1428E SO 174 AE 206 CE I\~ 238 EE 
1438F SI 175 AF 207 CF () 239 EF 
144 90 none 176 BO § 208 DO F' 240 FO f,i 

145 91 CRSR UP 1 Y7 B1 2-\ 209 01 [J 241 F1 ~ 

14692 OC2 178 B2 ~~ 210 02 F" " 242 F2 (~.~ 

147 93 OC3 179 B3 1. 211 03 ~) 243 F3 ], 

148 94 OC4 180 B4 (~) 212 04 T 244 F4 (~) 

14995 none 181 B5 I~I 213 05 U 245 F5 I) 

15096 none 182 B6 g 214 06 'v' 246 F6 ;.) 

151 97 none 183 B7 !:i 215 07 W 247 F7 t~ 

152 98 CAN 184 B8 i 216 08 X 248 F8 i 

153 99 none 185 B9 0 217 09 Y 249 F9 n 
1549A none 186 BA G 2180A Z 250 FA r.t 
1559B ESC 187 BB a 219 DB e 251 FB A 

1569C none 188 BC i:) 220 DC 1 252 Fe ii 

157 90 none 189 BO 1,,\ 221 DO 
0 

253 FO ,.I 

1589E none 190 BE fd 222 DE 1T 254 FE U 

1599F NLQ OFF 191 BF ~ 223 OF ~; 255 FF 'II' 
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B-7. Switzerland 

Table B-7-1. PETASCII Mode 
Upper/Lowercase Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64* 40 (f:I 96* 60 
1 01 none 33 21 65 41 a 97 61 A 
2 02 none 34 22 66 42 b 98 62 B 
3 03 none 35* 23 t~ 67 43 c 99 63 C 
4 04 none 36* 24 If; 68 44 d 100 64 D 
5 05 none 37 25 i~ 69 45 e 101 65 E 
6 06 none 38 26 ~J; 70 46 f 102 66 F 
7 07 none 39 27 71 47 8 10367 G 
8 08 BS 40 28 72 48 h 104 68 H 
9 09 HT 41 29 73 49 i 105 69 I 
10 OA LF 42 2A ·11· 74 4A j 1066A ,J 
11 OB VT 43 2B -+- 75 4B k 1076B K 
12 OC FF 44 2C 76 4C 1 1086C L 
13 00 CR 45 20 77 40 fTl 109 60 t'l 
14 OE SO 46 2E 78 4E n 110 6E N 
15 OF SI 47 2F ,/ 79 4F 0 111 6F 0 
16 10 POS 48 30 0 80 50 F) 112 70 F' 
17 11 CRSROWN49 31 1 81 51 (1 113 71 G) 

18 12 OC2 50 32 .... , 82 52 t-· 114 72 r-;: .. ::. 
19 13 OC3 51 33 ::::. 83 53 ~; 115 73 S 
20 14 OC4 52 34 ,q. 84 54 t 116 74 T 
21 15 none 53 35 r.:' ,-, 85 55 u 117 75 U 
22 16 none 54 36 h 86 56 \i 118 76 I,) 

23 17 none 55 37 7 87 57 ~" 119 77 W 
24 18 CAN 56 38 [l 88 58 ~< 120 78 X 
25 19 none 57 39 9 89 59 Y 121 79 Y 
26 1A SUB 58 3A 90 5A z 1227A l 
27 1B ESC 59 3B 91* 5B [ 123*7B e 
28 1C none 60 3C .. 92* 5C \ 124*7C 1: 
29 10 none 61 3D 93* 50 ] 125*70 ;> 

30 1E none 62 3E ::- 94* 5E .r- 126*7E fr 

31 1F NLQON 63 3F '? 95· 5F 127 7F !;= 

*Thcse characters may be different if you are using an international 
character set other than the Commodore set. The characters for 
each set arc shown in Table B-9. 
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Table B-7-1. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
128 80 none 160 AO SHTSP 192 CO 224 EO SHTSI' 
129 81 none 161 A1 I 193 C1 A 225 E1 
130 82 none 162 A2 I.. 194 C2 B 226 E2 I, 

131 83 none 163 A3 _J.. 195 C3 C 227 E3 .. .1. 

132 84 none 164 A4 -, 196 C4 D 228 E4 ".I 

133 85 none 165 A5 f' 197 C5 E 229 E5 f 
134 86 none 166 A6 198 C6 F 230 E6 
135 87 none 167 A7 -~ 199 C7 [J 231 E7 I 
136 88 BS 168 A8 r' 200 C8 H 232 E8 '" 
13789 HT 169 A9 T 201 C9 I 233 E9 "r 

1388A LF 170 AA -, 202 CA ,J 234 EA .. " 

1398B VT 171 AB -j-' 203 CB f::: 235 EB I 
1408C FF 172 AC £: 204 CC L 236 EC of: 
141 80 CS 173 AD 205 CO I'~I 237 ED 
1428E SO 174 AE 206 CE N 238 EE 
1438F SI 175 AF 207 CF U 239 EF 
144 90 none 176 BO r ,~ 208 DO F' 240 FO (~ 

145 91 CRSR UP 177 B1 a 209 01 Q 241 F1 i:\:\ 

14692 OC2 178 B2 e 210 02 R 242 F2 f~ 

147 93 OC3 179 B3 i 211 03 S 243 F3 1-
14894 OC4 180 B4 () 212 04 T 244 F4 (') 

14995 none 181 B5 (I 213 05 U 245 F5 ',',I 

15096 none 182 B6 g 214 06 V 246 F6 ;~~ 

151 97 none 183 B7 @ 215 07 W 247 F7 fr 
152 98 CAN 184 B8 i 216 08 X 248 F8 i.' 
15399 none 185 B9 fj 217 09 Y 249 F9 II 

1549A 186 BA G 2180A 
-r 

250 FA none I,. 1 .. \ 

1559B ESC 187 BB a 219 DB e 251 FB ..I 

1569C none 188 BC ti 220 DC 1: 252 FC n 
157 90 none 189 BO i~1 221 DO 2 253 FO it 

1589E none 190 BE 13 222 DE f[ 254 FE n 
1599F NLQ OFF 191 BF e 223 OF <;: 255 FF II 
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Table B-7-2.PETASCII Mode 
Uppercase/Graphics Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64 40 @ 96 60 
1 01 none 33 21 65 41 A 97 61 .... 
2 02 none 34 22 " 66 42 B 98 62 
3 03 none 35 23 tt: 67 43 C 99 63 .. 
4 04 none 36 24 ~f; 68 44 D 10064 • 
5 05 none 37 25 I. 69 45 E 101 65 • 
6 06 none 38 26 ~~ 70 46 F 102 66 -" 
7 07 none 39 27 71 47 G 103 67 _.' 

8 08 BS 40 28 72 48 H 10468 I 
9 09 HT 41 29 73 49 I 105 69 1 
10 OA LF 42 2A ·11· 74 4A J 1066A 1 
11 OB VT 43 2B +- 75 4B K 1076B ..... 

12 OC FF 44 2C 76 4C L 1086C L 
13 00 CR 45 20 77 40 M 109 60 .. ' .' 

14 OE SO 46 2E 78 4E N 110 6E 
15 OF SI 47 2F i 79 4F 0 111 6F r 
16 10 POS 48 30 (I 80 50 P 112 70 " 

17 11 CRSROWN49 31 :[ 81 51 q 113 71 ,.. 
18 12 OC2 50 32 '-',1 82 52 R 114 72 ,.' ...: .. 

19 13 OC3 51 33 .. :~ 83 53 S 115 73 • ....• 

20 14 OC4 52 34 4 84 54 T 116 74 -', 

21 15 none 53 35 r.::' 
, .. J 85 55 lJ 117 75 

22 16 none 54 36 6 86 56 V 118 76 
23 17 none 55 37 7 87 57 W 119 77 • 
24 18 CAN 56 38 EJ 88 58 X 120 78 -25 19 none 57 39 C\ ., 89 59 Y 121 79 
26 1A SUB 58 3A 90 5A Z 1227A II 
27 1B ESC 59 3B 91 5B [ 1237B e 
28 1C none 60 3C .:' 92 5C \ 1247C 1 
29 10 none 61 30 .~ .. 93 50 ] 125 70 ;! 

30 1E none 62 3E >- 94 5E l 1267E 1T 

31 iF NLQON 63 3F '? 95 5F 127 7F !; 
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Table B-7-2. (Coot) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
12880 none 160 AO SHTSP 192 CO 224 EO Sill SI) 
129 81 none 161 A1 1 193 C1 ..... 225 E1 1 

13082 none 162 A2 I. 194 C2 226 E2 I.. 

131 83 none 163 A3 -L 195 C3 - 227 E3 .• L 

132 84 none 164 A4 .J 196 C4 • 228 E4 ••. 1 

133 85 none 165 A5 I- 197 C5 • 229 E5 f· 
134 86 none 166 A6 198 C6 .. 230 E6 
135 87 none 167 A7 .~ 199 C7 _.' 231 E7 .~ 

136 88 BS 168 A8 r 200 C8 232 E8 r' 

137 89 HT 169 A9 -r 201 C9 233 E9 .,. 
1388A LF 170 AA ., 202 CA 234 EA ···1 

1398B VT 171 AB + 203 CB '. ". 235 EB + 
1408C FF 172 AC £ 204 CC L 236 EC J.: 
141 80 CS 173 AD 205 CO . ' .... 237 ED 
1428E SO 174 AE 

..... 
206 CE 238 EE 

1438F SI 175 AF 207 CF r 239 EF 
14490 none 176 BO § 208 DO -1 240 FO § 

145 91 CRSR UP 1"17 B1 a 209 01 ". 241 F1 l-\ 
14692 OC2 178 B2 E! 210 02 ,.' 242 F2 (~ 

147 93 OC3 179 B3 3. 211 03 • 243 F3 i 
14894 OC4 180 B4 0 212 04 .', 244 F4 (~) 

14995 none 181 B5 (\ 213 05 245 F5 (\ 

15096 none 182 B6 ~ 214 06 246 F6 ;) 

151 97 none 183 B7 @ 215 07 • 247 F7 ~ 

152 98 CAN 184 B8 :t 216 08 - 248 F8 \ 
15399 none 185 B9 fj 217 09 249 F9 f! 
1549A none 186 BA (, 2180A /I 250 FA U 
1559B ESC 187 BB A 219 DB e 251 FB A 
1569C none 188 BC i::) 220 DC 1 252 FC (j 

157 90 none 189 BO ij 221 DO 2 253 FO (.J 

1589E none 190 BE ia 222 DE ff 254 FE fJ 
1599F NLQ OFF 191 BF !!! 223 OF <;: 255 FF II" 
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Table B-7-3. ASCII Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64* 40 (~ 96* 60 
1 01 none 33 21 65 41 A 97 61 a 
2 02 none 34 22 " 66 42 B 98 62 b 
3 03 none 35* 23 j* 67 43 C 99 63 c 
4 04 none 36* 24 $ 68 44 D 100 64 d 
5 05 none 37 25 % 69 45 E 101 65 e 
6 06 none 38 26 ~~ 70 46 F 102 66 of 
7 07 none 39 27 71 47 G 103 67 9 
8 08 8S 40 28 72 48 H 104 68 h 
9 09 HT 41 29 73 49 I 105 69 i 
10 OA LF 42 2A * 74 4A .T 1066A j 

11 08 VT 43 28 + 75 48 V ... 107 68 k 
12 OC FF 44 2C 76 4C L 1086C 1 
13 00 CR 45 20 77 40 M 109 60 m 
14 OE SO 46 2E 78 4E N 110 6E n 
15 OF SI 47 2F / 79 4F 0 111 6F 0 

16 10 POS 48 30 I) 80 50 F' 112 70 p 
17 11 CRSROWN 49 31 1 81 51 Q 113 71 CJ 
18 12 OC2 50 32 ,., 

.. ::. 82 52 R 114 72 t' 

19 13 OC3 51 33 -:r 83 53 S 115 73 s ._.r 

20 14 OC4 52 34 4 84 54 T 116 74 t 
21 15 none 53 35 t::" 

,.J 85 55 U 117 75 Ll 

22 16 none 54 36 6 86 56 V 118 76 y 

23 17 none 55 37 7 87 57 W 119 77 w 
24 18 CAN 56 38 8 88 58 X 120 78 H 

25 19 none 57 39 9 89 59 Y 121 79 Y 
26 ,1A SU8 58 3A 90 5A Z 1227A z 
27 18 ESC 59 38 91 * 58 [ 123*78 e 
28 1C none 60 3C 92* 5C \ .124*7C 1 
29 10 none 61 30 -. 93* 50 ] 125*70 ;! 

30 1E none 62 3E :. 94* 5E ·l 126*7E 1T 

31 1F NLQON 63 3F -;1 95· 5F 1277F t; 

*These characters may be different if you are using an international 
character set other than the Commodore set. The characters for 
each set are shown in Table B-9. 
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Table B-7-3. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
128 80 none 160 AO SHTSP 192 CO 224 EO SHI ~;" 
129 81 none 161 A1 193 C1 {) 225 E1 I 

130 82 none 162 A2 I.. 194 C2 B 226 E2 
131 83 none 163 A3 _.L 195 C3 C 227 E3 "I.. 

132 84 none 164 A4 •. .1 196 C4 D 228 E4 .. .1 

133 85 none 165 A5 ~. 197 C5 E 229 E5 f 

134 86 none 166 A6 198 C6 F 230 E6 
135 87 none 167 A7 .. ~ 199 C7 G 231 E7 ., 

136 88 8S 168 A8 I- 200 C8 H 232 E8 r· 

137 89 HT 169 A9 ··r 201 C9 I 233 E9 .. "1" 

1388A LF 170 AA ··1 202 CA J 234 EA ···1 

13988 VT 171 A8 .+ 203 C8 V 235 E8 I 

1408C FF 172 AC :I-: 204 CC L 236 EC .·r 
141 80 CS 173 AO 205 CO 1'" 237 EO 
1428E SO 174 AE 206 CE N 238 EE 
1438F SI 175 AF 207 CF n 239 EF 
144 90 none 176 80 ~~, 208 DO V· .. 240 FO lj 

145 91 CRSR UP 177 81 t.:\ 209 01 G) 241 F1 ,\ 

14692 OC2 178 82 €! 210 02 R 242 F2 (~~ 

147 93 OC3 179 83 l. 211 03 S 243 F3 01. 

14894 OC4 180 84 i:) 212 04 l 244 F4 (~) 

14995 none 181 85 u 213 05 U 245 F5 u 

150 96 none 182 86 fi 214 06 '''; 246 F6 iA 

151 97 none 183 87 @ 215 07 lrJ 247 F7 f' 

152 98 CAN 184 88 i 216 08 ;< 248 F8 :i 

15399 none 185 89 l'1 217 09 y. 249 F9 U 

1549A none 1868A G 2180A Z 250 FA ij 

155 98 ESC 187 88 a 219 08 e 251 FB i::i 

1569C none 1888C i:i 220 DC 1 252 FC b 

15790 none 189 BD ij 221 DO ~~ 253 FD u 

1589E none 1908E rd 222 DE "IT 254 FE (I 

1599F NLQ OFF 191 8F ~ 223 OF «; 255 FF II 
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8-8. Spain 

Table B-8-1. PETASC II Mode 
Upper/Lowercase Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64* 40 @ 96* 60 
1 01 none 33 21 65 41 a 97 61 A 
2 02 none 34 22 " 66 42 b 98 62 B 
3 03 none 35* 23 # 67 43 c 99 63 C 
4 04 none 36* 24 $ 68 44 d 100 64 D 
5 05 none 37 25 I. 69 45 e 101 65 E 
6 06 none 38 26 ~~ 70 46 ·f 102 66 F 
7 07 none 39 27 71 47 8 103 67 G 
8 08 BS 40 28 72 48 h 104 68 H 
9 09 HT 41 29 73 49 i 10569 I 
10 OA LF 42 2A * 74 4A ,j 1066A .T 
11 OB VT 43 2B -+ 75 4B k 1076B K 
12 OC FF 44 2C 76 4C 1 1086C L 
13 00 CR 45 20 77 40 III 109 60 M 
14 OE SO 46 2E 78 4E n 110 6E 1\1 
15 OF SI 47 2F / 79 4F 0 111 6F 0 
16 10 POS 48 30 <) 80 50 p 112 70 1-' .-
17 11 CRSROWN49 31 1 81 51 9 113 71 Gl 
18 12 OC2 50 32 2 82 52 t' 114 72 F~ 
19 13 OC3 51 33 "T 

.~I 83 53 S 115 73 5 
20 14 OC4 52 34 4 84 54 t 116 74 T 
21 15 none 53 35 c:-,-, 85 55 u 117 75 U 
22 16 none 54 36 6 86 56 v 118 76 V 
23 17 none 55 37 n" 87 57 119 77 W I w 
24 18 CAN 56 38 8 88 58 }.~ 120 78 X 
25 19 none 57 39 9 89 59 Y 121 79 \( 

26 1A SUB 58 3A 90 5A z 1227A Z 
27 1B ESC 59 3B 91 * 5B [ 123*7B 
28 1C none 60 3C <. 92* 5C \ 124*7C '-' 
29 10 none 61 30 = 93* 50 ] 125*70 N 
30 1E none 62 3E ,,:' 94* 5E l 126*7E 11' 

:31 1F NLQ ON 63 3F ? 95~ 5F 127 7F c;: 
*These characters may be different if you are using an international 

character set other than the Commodore set. The characters for 
e;tch set are shown in Table B-9. 
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Table B-8-1. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
12880 none 160 AO SHTSP 192 CO 224 EO SHT SP 
129 81 none 161 A1 193 C1 A 225 E1 1 
13082 none 162 A2 L 194 C2 B 226 E2 L 

131 83 none 163 A3 . .1. 195 C3 C 227 E3 _l. 

132 84 none 164 A4 .J 196 C4 D 228 E4 .J 

133 85 none 165 A5 ~. 197 C5 E 229 E5 ~ 

134 86 none 166 A6 198 C6 F 230 E6 
135 87 none 167 A7 ,,~ 199 C7 G 231 E7 -~ 

13688 BS 168 A8 I" 200 C8 H 232 E8 r 

137 89 HT 169 A9 'T 201 C9 I 233 E9 " 
1388A LF 170 AA '" 202 CA ,J 234 EA "'1 

1398B VT 171 AB + 203 CB ~ .. , ". 235 EB -+ 
1408C FF 172 AC .f 204 CC L 236 EC .f 
141 80 CS 173 AD 205 CO M 237 ED 
1428E SO 174 AE ",. 206 CE 1'.1 238 EE .Ii!-

1438F SI 175 AF 207 CF (J 239 EF 
144 90 none 176 BO .~.- 208 DO P 240 FO ";'" 

145 91 CRSR UP 177 B1 a 209 01 Gl 241 F1 i~ 

14692 OC2 178 B2 ~ 210 02 R 242 F2 (~ 

14793 OC3 179 B3 i! 211 03 5 243 F3 !It! 
14894 OC4 180 B4 t'l 212 04 T 244 F4 () 

149 95 none 181 B5 • 213 05 l..J 245 F5 
"'" 150 96 none 182 B6 ,:.\ 214 06 'v 246 F6 <~;\ 

151 97 none 183 B7 e 215 07 W 247 F7 e 
152 98 CAN 184 B8 1. 216 08 X 248 F8 :L 

15399 none 185 B9 6 217 09 Y 249 F9 d 

1549A none 186 BA (I 2180A Z 250 FA (I 

1559B ESC 187 BB 1 219 DB 251 FB 1 
1569C none 188 BC i"i 220 DC .::., 252 FC ij 

157 90 none 189 BO n 221 DO i:.1 253 FO 1-1 

1589E none 190 BE .. 222 DE n 254 FE •• 
1599F NLQ OFF 191 BF ~: 223 OF I;; 255 FF 11' 
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Table B-8-2. PETASCII Mode 
Uppercase/Graphics Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64 40 @ 96 60 
1 01 none 33 21 I 65 41 A 97 61 "'l1li 

2 02 none 34 22 66 42 B 98 62 
3 03 none 35 23 ~~ 67 43 C 99 63 .. 
4 04 none 36 24 $ 68 44 D 10064 II 

5 05 none 37 25 "/ 69 45 E 101 65 • 
'" 

6 06 none 38 26 8~ 70 46 F 102 66 .. 

7 07 none 39 27 71 47 Fi 103 67 ... 

8 08 BS 40 28 72 48 H 104 68 
9 09 HT 41 29 73 49 I 10569 
10 OA LF 42 2A ·M· 74 4A ,J 1066A 
11 OB VT 43 2B + 75 4B V 1076B ... ... ... 
12 OC FF 44 2C 76 4C L 1086C L 
13 00 CR 45 20 77 40 1'1 109 60 .. ... 

14 OE SO 46 2E 78 4E hi 110 6E 
15 OF SI 47 2F / 79 4F (J 111 6F r" 
16 10 POS 48 30 0 80 50 F' 112 70 -, 
17 11 CRSR OWN 49 31 t 81 51 G) 113 71 ,.. 
18 12 OC2 50 32 "'i .. ::. 82 52 R 114 72 
19 13 OC3 51 33 ::~; 83 53 C' 

"l 115 73 II 

20 14 OC4 52 34 4 84 54 T 116 74 ". 

21 15 none 53 35 1::;-
d 85 55 l..I 117 75 

22 16 none 54 36 (,~) 86 56 V 118 76 
23 17 none 55 37 "'1 

/ 87 57 W 119 77 
24 18 CAN 56 38 B 88 58 X 120 78 -25 19 none 57 39 cy 89 59 Y 121 79 
26 1A SUB 58 3A 90 5A Z 1227A II 
27 18 ESC 59 3B 91 5B [ 1237B 
28 1C none 60 3C ... 92 5C \ 1247C ,:~. ... 
29 10 none 61 30 93 50 ] 125 70 • II 
30 1E none 62 3E :. 94 5E ·l 1267E 11 

31 1F NLQON 63 3F ,,::. 95 5F 127 7F .J 
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Table B-8-2. (Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
128 80 none 160 AO SHT SP 192 CO 224 EO SHTSI' 
129 81 none 161 A1 I 193 C1 ..... 225 E1 
13082 none 162 A2 L 194 C2 226 E2 1-

131 83 none 163 A3 ..L 195 C3 227 E3 _J .. -132 84 none 164 A4 ...J 196 C4 228 E4 ._1 • 
133 85 none 165 A5 I- 197 C5 • 229 E5 1-
134 86 none 166 A6 198 C6 ' .. 230 E6 
135 87 none 167 A7 -1 199 C7 _.' 231 E7 ···1 

136 88 8S 168 A8 r 200 C8 232 E8 r· 

137 89 HT 169 A9 ·T 201 C9 233 E9 ·T 

1388A LF 170 AA -, 202 CA 234 EA ···1 

139 88 VT 171 A8 + 203 C8 ... ... 235 E8 .+ 
1408C FF 172 AC £ 204 CC L 236 EC .F 
141 80 CS 173 AD 205 CO .... .. 237 ED 
1428E SO 174 AE '" 206 CE 238 EE ,~I, 

1438F SI 175 AF 207 CF r 239 EF 
144 90 none 176 80 '1:'- 208 DO -1 240 FO '1:'" 

145 91 CRSR UP 177 81 A 209 01 ,... 241 F1 i\ 
14692 OC2 178 82 F.: 210 02 , .. 242 F2 t:: 
147 93 OC3 179 83 ~~ 211 03 • 243 F] • 
14894 OC4 180 84 (~) 212 04 -. 244 F4 h 
149 95 none 181 85 'Ii~ 213 05 245 F5 'iii' 

15096 none 182 86 A 214 06 246 F6 /\ 
151 97 none 183 87 ~ 215 07 .. 247 F7 E 
152 98 CAN 184 88 :t 216 08 248 F8 t 
153 99 none 185 89 Ci 217 09 249 F9 c.i 
1549A none 1868A (:1 2180A II 250 FA c"l 
155 98 ESC 187 88 :"i: 219 08 251 F8 i. 
1569C none 1888C i.j 220 DC .~., 252 FC U 
157 90 none 189 80 r:; 221 DO -. 253 FO r:~ 

1589E none 1908E .. 222 DE 11 254 FE "'~ 
1599F NLQ OFF 191 8F G 223 OF ._.1 255 FF 11 
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Table B-8-3. ASCII Mode 

Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
0 00 none 32 20 space 64* 40 (f.~ 96" 60 
1 01 none 33 21 65 41 A 97 61 a 
2 02 none 34 22 66 42 B 98 62 b 
3 03 none 35* 23 :j:~ 67 43 C 99 63 c 
4 04 none 36* 24 $ 68 44 D 10064 d 
5 05 none 37 25 "i 69 45 r' 101 65 e ,. 
6 06 none 38 26 8~ 70 46 F 102 66 f 
7 07 none 39 27 71 47 C '.1 103 67 8 
8 08 BS 40 28 72 48 H 104 68 h 
9 09 HT 41 29 73 49 I 105 69 i 
10 OA LF 42 2A -)i. 74 4A J 1066A j 

11 OB VT 43 2B + 75 4B ~ .. , 
". 1076B k 

12 OC FF 44 2C 76 4C L 1086C 1 
13 00 CR 45 20 77 40 t'l 109 60 m 
14 OE SO 46 2E 78 4E r\1 110 6E n 
15 OF SI 47 2F / 79 4F U 111 6F C) 

16 10 pas 48 30 0 80 50 F' 112 70 P 
17 11 CRSR OWN 49 31 :I. 81 51 r.~ 113 71 9 
18 12 OC2 50 32 '-, 82 52 R 114 72 t' 0':::, 

19 13 OC3 51 33 ~~; 83 53 ~3 115 73 s 
20 14 OC4 52 34 if 84 54 T 116 74 t 
21 15 none 53 35 I:::' 

d 85 55 U 117 75 L.l 

22 16 none 54 36 6 86 56 \) 118 76 v 
23 17 none 55 37 7 87 57 W 119 77 w 
24 18 CAN 56 38 8 88 58 X 120 78 ~< 

25 19 none 57 39 <;:- 89 59 'y' 121 79 Y 
26 1A SUB 58 3A 90 5A I 1227A z 
27 1B ESC 59 3B 91 * 5B [ 123*7B 
28 1C none 60 3C '. 92* 5C \ 124*7C '-' 

29 10 none 61 30 '- 93* 50 :I 125*70 r~ 

30 1E none 62 3E .,:' 94* 5E 'l 126*7E 11 

31 iF NLQON 63 3F ",:. 95· 5F 127 7F G 

*These characters may be different if you are using an international 
character set other than the Commodore set. The characters for 
each set are shown in Table 13-9. 

8-48 



Table B-8-3.(Cont) 
Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex Char 
12880 none 160 AO SHTSP 192 CO 224 EO SHTSP 
129 81 none 161 A1 193 C1 (.) 225 E1 1 
130 82 none 162 A2 I .. 194 C2 B 226 E2 L 

131 83 none 163 A3 ._1- 195 C3 C 227 E3 _L 

13284 none 164 A4 .. .1 196 C4 0 228 E4 _I 

13385 none 165 A5 f· 197 C5 E 229 E5 I-

134 86 none 166 A6 198 C6 F-- 230 E6 
135 87 none 167 A7 -~ 199 C7 G 231 E7 -l 
13688 BS 168 A8 r· 200 C8 H 232 E8 r 

137 89 HT 169 A9 T 201 C9 I 233 E9 -r 

1388A LF 170 AA .. , 202 CA ,J 234 EA -, 
1398B VT 171 AB + 203 CB f:" 235 EB + 
1408C FF 172 AC £: 204 CC L 236 EC £ 
141 80 CS 173 AO 205 CO 1'1 237 EO 
1428E SO 174 AE JP.. 206 CE N 238 EE .!@O 

1438F SI 175 AF 207 CF (J 239 EF 
144 90 none 176 BO ,1:'" 20800 F' 240 FO .~.~ 

145 91 CRSR UP 177 B1 ~ 209 01 W 241 F1 .!:\ 
14692 OC2 178 B2 (,1 210 02 R 242 F2 ~':! 

14793 OC3 179 B3 .- 211 03 ~:3 243 F3 .-
148 94 OC4 180 B4 (.) 212 04 T 244 F4 ~) 

14995 none 181 B5 .. 213 05 U 245 F5 lIP 

15096 none 182 B6 ~ 214 06 1 •. ,/ 246 F6 ~ 

151 97 none 183 B7 f~ 215 07 VJ 247 F7 ~ 

15298 CAN 184 B8 i 216 08 X 248 F8 i 

15399 none 185 B9 6 217 09 y 249 F9 6 
1549A none 186 BA (\ 2180A Z 250 FA (\ 

1559B ESC 187 BB 1: 2190B 251 FB 1 
1569C none 188 BC ij 220 DC 0::.- 252 FC I) 

157 90 189 BO n 221 DO t"1 253 FO 
.~ none ~-. 

1589E none 190 BE .. 222 DE f[ 254 FE • 
1599F NLQ OFF 191 BF c :r 223 OF C' .f 255 FF iT 
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Table B-9. International Character Sets 
These are the international characters that are substituted for the 
ASCII code values with the sequence ESC R chr$(n) for each of the 
11 international character sets. 

n Country 35 36 64 91 92 93 94 95 96 123 124 125 126 

0 U.S.A. II $ @ \ } 

1 France II $ a y § e u e 
2 Germany # $ § A ti 0 Ii i:j U e 
3 England £. $ © [ \ ) ( } 

4 Denmark II $ @ If (2) A iE 0 ~ 

5 Sweden II ):\ E: is. ti A U e a a ~ u 
6 Italy II $ @ \ e u a 0 e i 
7 Spain R $ @ ~ L n 
8 Japan II $ @ ¥ 
9 Norway *I ):\ E: IE (2) A U e iE " A u 

10 Denmark II II $ E: If (2) A 0 e a? 0 A ij 

11 Commodore 
USA/UK II $ @ £ l' ~ + ~l X 
Denmark *I $ @ iE III ~ l' ~ If 13 A :-: 
Sweden # $ @ a a ~ l' ~ Pi ti A X 
Germany II $ § \ ) l' A tl 0 Jt 

France II $ @ \ l' e 1: 7t 

Italy II $ © \ l' e 1: n: 

Switzerland II $ @ \ l' e 1: 2 11: 

Spain II $ @ \ l' L f:3 11: 
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Table B-IO. Hex Dump Control Code 
Abbreviations 
When you run a program in hex dump mode, the control codes print Ollt as 
abbreviation symbols. This lists these abbreviations and what they represent. 

Decimal Hex Abbreviation ASCII Name Representation 
0 00 Nu NUL Null 
1 01 SH SOH Start of Heading 
2 02 Sx STX Start of Text 
3 03 Ex ETX End of Text 
4 04 ET EOT End of Transmission 
5 05 EQ ENQ Enquiry 
6 06 AK ACK Acknowledge 
7 07 BL BEL Bell 
8 08 Bs BS Backspace 
9 09 HT HT Horizontal Tab 
10 OA LF LF Line Feed 
11 OB VT VT Vertical Tab 
12 OC FF FF Form Feed 
13 00 CR 

, 
CR Carriage Return 

14 OE So SO Shift Out 
15 OF SI SI Shift In 
16 10 OL OLE Data Link Escape 
17 11 0 1 OC1 Device Control 1 
18 12 O2 DC2 Device Control 2 
19 13 0 3 OC3 Device Control 3 
20 14 0 4 DC4 Device Control 4 
21 15 NK NAK Negative Acknowledge 
22 16 Sy SYN Synchronous Idle 
23 17 Es ETB End of Transmission Block 
24 18 CN CAN Cancel 
25 19 EM EM End of Medium 
26 1A Ss SUB Substitute Character 
27 1B Ec ESC Escape 
28 1C Fs FS Field Separator 
29 10 Gs GS Group Separator 
30 1E Rs RS Reader Stop 
31 1F Us US Unit Separator 

The same codes are repeated for codes 128-159 ($80-$9F). 
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Appendix C 

Cotntnand Reference 

This appendix provides a quick reference to the MPS 1200's COI11-

mands, in numerical order. It uses two conventions you should 
know about. 

Commands that use 1 and 0 as on and off switches, strictly speak
ing, use ASCII 1 and ASCII O. However, the MPS 1200 also 
accepts the characters 1 and 0 (ASCII 49 and 48) in many cases. 
Because sending the characters 1 and 0 is more convenient in 
BASIC than sending the codes ASCII 1 and 0, characters arc shown 
in the BASIC command formats whenever possible. The hex for
mat of the commands, however, shows the true values-hex 01 
and 00. 

, 
Both PET ASCII and ASCII hex values are listed for the l'sca pl' 
sequence commands in Table C-2. Which values are appropriate 
depends on the setting of internal (DIP) switch 1-2. 
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Table C-l. Printer Control Codes 

Commodore Serial Interface 

CONTROL CODE 
Name Dec Hex COMMODORE (SW 1-3 OFF) EPSON (SW 1-3 ON) 

BS 8 08 Commodore Graphics Mode Backspace 
HT 9 09 Horizontal Tab Horizontal Tab 
LF 10 OA Line Feed + Carriage Ret Line Feed + Carriage Return 
VT 11 OB Vertical Tab Vertical Tab 
FF 12 OC Form Feed Form Feed 
CR 13 00 Carriage Return + Line Feed Carriage Return 
SO 14 OE Double-Width On One-line Double-Width On 
SI 15 OF Double-Width Off Compressed On 
POS 16 10 "n1 n2" Horiz. Tab Ignore 
DC1 17 11 Text Mode-One Line Ignore 
DC2 18 12 Reverse On Compressed Off 
DC3 19 13 Paging Off Ignore 
DC4 20 14 Ignore One-Line Double-Width Off 
CAN 24 18 Ignore Cancel Line 
SUB 26 1A Bit Image Repeat Ignore 
ESC 27 1B Escape Escape 

31 1F NLQ On Ignore 
34 22 Quote Mode On Print" Normally (Quote) 

DEL 127 7F Printable Character Delete Last Character 
BS 136 88 Ignore Backspace 
HT 137 89 Ignore Horizontal Tab 
LF 138 8A Ignore Line Feed 
VT 139 8B Ignore Vertical Tab 
FF 140 8C Ignore Form Feed 
CS 141 80 Carriage Return (no LF) Carriage Return (no LF) 
SO 142 8E Ignore One-Line Double-Width On 
SI 143 8F Ignore Compressed On 
DC1 145 91 Graphics Mode-One Line Ignore 
DC2 146 92 Reverse Off Compressed Off 
DC3 147 93 Paging On Ignore 
DC4 148 94 Ignore One-Line Double-Width Off 
CAN 152 98 Ignore Cancel Line 
ESC 155 9B Escape Escape 

159 9F NLQ Off Ignore 
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Table C-2. Escape Sequence Com.m.ands 
PET ASCII (Hex) ASCII (Hex) 

Escape Sequence Switch 1-2 OFF Switch 1-2 ON 

ESC SO 1B OE 
ESC S1 1B OF 
ESC chr$(16) chr$(n1) chr$(n2) 

1 B 10 n1 n2 
ESC chr$(18) 1 B 12 
ESC chr$(25) chr$(n) 1 B 19 n 

1B OE 
1B OF 

1B10n1n2 
1B 12 
1 B 19 n 

ESC (space) chr$(n) 1 B 20 n 1 B 20 n 
ESC! chr$(n) 1 B 21 n 1 B 21 n 
ESC # 1 B 23 1 B 23 
ESC $ chr$(n1) chr$(n2) 1 B 24 n1 n2 1 B 24 n1 n2 
ESC %n chr$(O) 1B 25 3n 00 or, 1B 25 3n 00 or, 

1B25nOO 1B25nOO 
ESC & chr$(O) chr$(n1) chr$(n2) chr$(a) chr$(dO) ... chr$(d1 0) 

1B2600n1 n2 1B2600n1 n2 
a dO ... d1 0 a dO ... d1 0 

ESC # chr$(m) chr$(n2) 
1 B 2A m n1 n2 1B2Amn1n2 

ESC -n 1B2D-3nor, 1B2D3nor, 
1B 2D n 1B 2D n 

ESC / chr$(n) 1B 2F n 1B 2F n 
ESC 0 1B 30 1B 30 
ESC 1 1B 31 1 B 31 
ESC 2 1B 32 1B 32 
ESC 3 chr$(n) 1B 33 n 1B 33 n 
ESC 4 1B 34 1B 34 
ESC 5 1B 35 1B 35 
ESC 8 1B 38 1B 38 
ESC 9 1B 39 1B 39 
ESC: chr$(O) chr$(O) chr$(O) 

1B 3A 00 00 00 1B 3AOO 00 00 
ESC < 1B 3C 1B 3C 
ESC = 1B 3D 1B 3D 
ESC> 1B 3E 1B 3E 
ESC ?n chr$(m) 1B 3F m 1B 3F m 

ESC@ 1B 40 1B 40 

ESC A chr$(n) 1B C1 n 1B 41 n 
ESC B chr$(n1) chr$(n2) ... chr$(O) 

1 B C2 n1 n2 ... 00 1 B 42 n1 n2 ... 00 
ESC C chr$(n) 1B C3 n 1B 43 n 
ESC C chr$(O) chr$(n) 1BC300n 1B4300n 
ESC D chr$(n1) chr$(n2) ... chr$(O) 

1B C4 n1 n2 ... 00 1B 44 n1 n2 ... 00 
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Function 

Sets one-line expanded print 
Sets compressed print 

Print position in 1/60 inch units (ESC POS) 
Cancels compressed print 
Enables/Disables optional cut sheet feeder 
(n=1 ON, n=O OFF) 
Increases proportional spacing by n dots 
Selects print mode number n 
Cancels high-bitllow-bit code conversion 
Absolute dot tab 
Selects/Cancels defined characters 
(n = 1 ON, n = 0 OFF) 

Define characters 

Sets graphic mode m 
Sets/Cancels underlined print 
(n=1 ON, n=O OFF) 
Sets vtabs in channel n as current vtabs 
Sets 1/8 inch line spacing 
Sets 7/72 inch line spacing 
Sets 1/6 inch line spacing 
Sets n/216 inch line spacing 
Sets italic characters 
Cancels italic characters 
Disables paper-out sensor 
Enables paper-out sensor 

Copy standard cllaracters 
Sets one-line unidirectional print 
Sets low-bit 
Sets high-bit 
Change from graphic mode n to graphic 

mode m 
Resets printer to power-on default settings 

and clears buffer 
Sets n/72 inch line spacing 

Sets variable vtabs at lines n1, n2, ... 
Sets page length to n lines 
Sets page length to n inches 

Sets variable htabs at columns n1, n2 ... 



Table C-2. Escape Sequence Commands (cont.) 
PET ASCII (Hex) ASCII (Hex) 

Escape Sequence Switch 1-2 OFF Switch 1-2 ON 

ESC E 1B C5 
ESC F 1B C6 
ESC G 1B C7 
ESCH 1BC8 
ESC J chr$(n) 1 B CA n 
ESC K chr$(n1) chr$(n2) 1 B CB n1 n2 
ESC L chr$(n1) chr$(n2) 1 B CC n1 n2 
ESC M 1B CD 
ESC N chr$(n) 1 B CE n 
ESC 0 1B CF 
ESC P 1B DO 
ESC a chr$(n) 1 B D1 n 
ESC R chrS(n) 1B D2 n 

ESC SO 1B D3 30 or, 
1B D3 00 

ESC S1 1B D3 31 or, 
1B D3 01 

ESCT 1BD4 
ESC Un 1B D5 3n or, 

1B D5 n 
ESC Wn 1B D7 3n or, 

1B D7 n 
ESC Y chr$(n1) chr$(n2) 1 B D9 n1 n2 
ESC Z chrS(n1) chrS(n2) 1 B DA n1 n2 
ESC £ chr$(n1) chrS(n2) 1 B 5C n1 n2 
ESC t chr$(m) chr$(n1) chr$(n2) 

1 B 5E m n1 n2 

ESC a chr$(n) 1B 41 n 

ESC b chr$(N) chrS(n1) chrS(n2) ... chrS(O) 

1B 45 
1B 46 
1B 47 
1B 48 
1B 4A n 
1B 4B n1 n2 
1B4Cn1 n2 
1B 4D 
1B 4E n 
1B 4F 
1B 50 
1B 51 n 
1B 52 n 

1B 53 30 or, 
1B 53 00 
1B5331 or, 
1 B 53 01 
1B 54 
1B 55 3n or, 
1B 55 n 
1 B 57 3n or, 
1B 57 n 
1B59n1 n2 
1B 5A n1 n2 
1 B 5C n1 n2 

1 B 5E m n1 n2 

1B 61 n 

Function 

Sets emphasized print 
Cancels emphasized print 
Sets doublestrike print 
Cancels doublestrike print 
One-time line feed of n/216 inches 
Sets single-density graphics 
Sets low-speed double-density graphics 
Selects elite pitch 
Sets bottom margin at n lines 
Cancels bottom margin 
Selects pica pitch 
Sets right margin at column n 
Selects accented (international) character 

set n 
Sets superscript characters 

Sets subscript characters 

Cancels super/subscript characters 
Sets/cancels unidirectional print 
(n=1 ON, n=O OFF) 
Sets/cancels continuous expanded print 
(n=10N,n=00FF) 
Sets double-density graphics 
Sets quadruple-density graphics 
Relative dot tab 

Sets nine-pin graphics (m = 0 Single
density), m = 1 Double-density) 

In correspondence quality, justifies text 
flush left (n =0), centered (n = 1), flush 
right (n = 2), or fully justified (n = 3) 

.1B 42 N n1 n2 .. 00 1B 62 N n1 n2 .. 00 Sets vtabs n1, n2, ... in channel N 
ESC e chr$(O) chr$(n) 
ESC e chr$(1) chrS(n) 
ESC f chr$(O) chr$(n) 
ESC f chr$(1) chrS(n) 
ESC h 
ESC 1 chrS(n) 
ESC pn 

ESC r 
[SC t 

1 B 45 00 n 1 B 65 00 n Sets htabs every n columns 
1 B 45 01 n 1 B 65 01 n Sets vtabs every n lines 
1 B 46 00 n 1 B 66 00 n Moves print head n columns to the right 
1 B 46 01 n 1 B 66 01 n Advances the paper n lines 
1 B 48 1 B 68 Sets vertically enlarged print 
1 B 4C n 1 B 6C n Sets left margin at column n 
1 B 50 3n or, 1 B 70 3n or, Sets/Cancels proportional printing 
1B50n 1B70n (n=10N,n=00FF) 
1 B 52 1 B 72 Sets reverse print 
1 B 54 1 B 74 Cancels reverse print 
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Table C-2. Escape Sequence Commands (cont.) 
PET ASCII (Hex) ASCII (Hex) 

Escape Sequence Switch 1-2 OFF Switch 1-2 ON Function 

ESC t 1B 54 1B 74 Cancels reverse print 
ESC u 1B 55 1B 75 Cancels vertically enlarged print 
ESC xn 1B 58 3n or, 1B 78 3n or, Sets/Cancels NLQ mode 

1B 58 n 1B 78 n (n = 1 ON, n = 0 OFF) 
ESC chr$(126)Ochr$(n) 1B7E30n 1B 7E 30 n Sets n/144 inch line spacing 
ESC chr$(126)1 n 1B 7E 31 3n or, 1B7E313nor, Sets/Cancels vertically enlarged print 

1B7E31 n 1 B 7E 31 n (n=l ON, n=O OFF) 
ESC chr$(126)2n 1B 7E 32 3n or, 1 B 7E 32 3n or, Sets/Cancels reverse print 

1B7E32n 1B 7E 32 n (n=l ON, n=O OFF) 
ESC chr$(126)3chr$(n) 1B7E33n 1B 7E 33 n Selects master pitch (n = 0,1,2,5,6,7) 
ESC chr$(126)4n 1B 7E 34 3n or, 1B 7E 34 3n or, Sets/Cancels slashed zero feature 

1B 7E 34 n 1B 7E 34 n (n=l ON, n=OOFF) 
ESC chr$(126)5n 1B 7E 35 3n or, 1B 7E 35 3n or, Switches between Commodore and Epson 

configurations 
1B 7E 35 n 1B 7E 35 n (n = 1 Commodore, n = 0 Epson) 
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Appendix D 

The Internal SW"itches 

The MPS 1200 contains a set of switches inside the serial interface 
cartridge that allows you to control the way the printer behaves. 
These internal switches determine the default condition for several 
of the printer's features. 

Most of the features that are controlled by the switches can also be 
changed with BASIC commands regardless of how the switches 
are set. 

REMOVING THE INTERFACE 
CARTRIDGE 

, 
The interface cartridge has been uniquely designed till' two pur
poses: for simple installation of the optional parallel interbce, and 
for quickly changing the internal switches. 

WARNING: Never remove the interface cartridge when the power is 
on. Doing so may damage the printer and/or your COIll

puter. 

The interface cartridge is located on the right side of the printer 
(Figure 0-1). To access the internal switches, first disconnect the 
interface cable. Then grasp the bottom edge ot' the cartridge and 
slide the cartridge out. 

After changing the switches, simply slide the cartridge back into 
the slot. Be careful not to slam the cartridge or force it in any way. 
Slide the cartridge in until you feci the cOl1nector touch the plug 
inside. Then gently, but firmly, push the cartridge in the rest of the 
way to secure the connection. H.econl1ect the interface cable and 
you're ready to go! 
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Figure D-l. Slide the interface cartridge out to change the internal 
switches. 

SWITCH SETTINGS 
The internal switches (Figure D-2) are actually a sd of12 switches, labelled 1 
through 8 and 1 through 4. Each switch consists of a small lever. fu you hold 
the cartridge as shown in Figure D-2, moving the lever down turns the 
switch off; moving it up turns the switch on. Make sure the power is off 
when you reset a switch; when you turn the printer on, the new switch 
function is initiated. 

Table D-1 shows the functions for switches 1 through 8 of SW1 and for 
switches 1 through 4 of SW2. 

SWI SW2 

Figure D-2. The internal switches. 
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Table D-1. Settings for Switches 

Factory 
Switch Function OFF ON Se~ting 

1-1 Device Select 4 5 Off 
1-2 ASCII Translation PET ASCII ASCII Off 
1-3 Control Code Mode Commodore Epson Off 
1-4 NLOIDraft Draft NLQ Off 
1-5 Page Length 11" 12" Off 
1-6 Paper End Detector Enabled Disabled Off 
1-7 Automatic Line Feed* Disabled Enabled Off 
1-8 Pica/Compressed Pica Compressed Off 

*Valid only when Switch 1-3 is ON. 

Factory 
Switch Function OFF ON Setting 
2-1 

~ 
Select Off 

2-2 International See Below Off 
2·3 Character Set Off 
2-4 Unused Off 

COUNTRY SW2-1 SW2-2 SW2-3 
USA/U K/N etherlands OFF OFF OFF 
Denmark/Norway OFF OFF ON 
Sweden/Finland OFF ON OFF 
Germany OFF ON ON 
France/Belgium ON OFF OFF 
Italy ON OFF ON 
Switzerland ON ON OFF 
Spain ON ON ON 
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Appendix E 

Technical 
Specifications 

PRINTING 
Printing System 

Printing Speed 

CHARACTERS 
Character Matrix 

Character Sets 

Print Types and Styles 

Character Spacing 
Line Spacing 

• Bi-directional impact dot matrix 
• 9-pin print head 
• Draft quality: 120 CPS 
• Near letter quality: 24 CPS 

• Standard: 9 x 9 dot matrix 
• NLQ: 17 x 17 
• Doublestrike: 9 x 9 
• Emphasized: 9 x 10 
• Double/Emphasized: 
• Expanded: 9 x 19 
• Graphic characters & special symbols: 8 x 9 
• Upper/lower case (text) mode 
• Uppercase/graphic mode 
• International characters 
• Pica: 10 CPI 
• Elite: 12 CPI 
• Compressed: 17 CPI (pica); 20 CPI (elite) 
• Expanded: Double width characters 
• Italic 
• Double strike: Each dot printed twice 
• Emphasized: Each character reprinted with 

1/2 pitch offset to the right 
• Superscript: Prints at upper right 
• Subscript: Prints at lower right 
• Reverse: Reversed white-on-black characters 
• Proportional: Adjusts width by character 
• 5,6,8.5,10,12,17 or 20 CPI 
• Standard: 1/6, 1/8 or 7/72 inch 
• Programmable: n/72, n/144, or n/216 inch 
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PAPER 
Paper Type 

Paper Thickness 
PRINTER 
Dimensions 

Weight 
Power 

Ribbon 

Environment 

Printer MTBF 
Print head life 
Interface 

Connector 

• Fanfold: 3 to 10 inches 
• Cut sheets: 8 to 10 inches 
• Roll paper: 8.5 inches 
• Max. 3-part forms: 0.06-0.3 mm 

• Height: 90 mm 
• Width: 402 mm 
• Depth: 255 mm 
• 8.2Ibs. 
• Voltage: 90-132 VAC 
• Frequency: 49.5-60.5 Hz 
• Citizen part # Y081 0-01 OA 
• Ribbon life: 2 million characters 
• Temperature: 40 to 95°F (5 to 35°C) 
• Humidity: 5 to 85%, non-condensing 
• 4500 hours (excluding print head) 
• 100 million characters 
• Commodore serial port (see Figures E-1, E-2) 
• Optional Centronics parallel port interface 

Pin No. Signal 

1 SERIAL SRQ (NC) 

2 GND 

3 SERIALATN 

4 SERIALCLK 

5 SERIAL DATA 

6 RES 

Figure E-l. Commodore Serial Interface 
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NORMAL j-BYTE SENT UNDER AneNTION (TO OEVICESI-j IDATA BYTES 

m ---, r ---"-LK""""'-' ,'"',--.O"',..,..<O'"'.'''''N:"':O,-----------
I I I TALKER SENDING 

CL~ ~T' _____ ~ 
-TAli I I TNE'f I +-Tv -Ill'll-

om IN\ I wL!lwlill!lWl!Jlil L _____ ~ 
-lL"B MSBI 

TH1 - JATAVALIO I-TF-
1 

LISTENER READY·FOR·OATA LISTENER DATA·ACCEPTED 

END·DR·IDENTIFY HANDSHAKE (LAST BYTE IN MESSAGE) 

TALKER REA-OY·TO-SEND TALKER SENDING 
~' ___ -l' 

SERIAL BUS TIMING 

O •• crlpUon Symbol Min. 

ATN RESPONSE (REQUIRED)' TAT -

.iTN ____ ~ 

LISTENER HOLD OFF TH 0 
NON·EOI RESPONSE TO RF02 TN' -
BIT SET·UP TALKEPI· T, 20., 
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INDEX 
Accented characters, 3-29, B-7 
ASCII codes, 2-2, Appendix B 
Attribute byte, 8-5 

Backspace, 9-5 
BASIC programming language, 2-5, 4-3 
Bit image coding, 7-1 
Block and line graphics, 6-1 
Buffer commands, 9-3 

Cancel,9-4 
Delete, 9-3 
Master reset, 9-4 

Cancel,9-4 
Carriage return, 4-1, 4-3 
Character sets, 2-7, 3-29, 9-1, B-1 
Cleaning the printer, A-I 
CLOSE,2-5 
CMD,2-6 
Commercial software, 2-11 
Commodore BASIC, 2-5, 4-3 
Commodore mode, 1-23,3-31,7-1 
Compressed print, 3-9 
Compressed expanded print, 3-10 
Configuration (See Printer installation) 
Connecting your printer, 1-20 
Connecting your computer, 1-20 
Control codes, 2-8, B-8, C-2 
Control panel, 1-7 

Power light, 1-8 
Ready light, 1-8 
Paper out light, 1-8 
On-line switch, 1-8 
LF switch, 1-8 
FF switch, 1-8 

Control Panel Procedure, 1-8 
Copying standard characters, 8-4 
Creating characters, 7-1, 8-1 

Data bytes, 8-7 
Defined characters, 8-1 

Designing characters, 8-2 
Printing defined characters, 8-9 
Saving defined characters, 8-4 

Delete, 9-3 
Designing printer characters, 8-2 
Device number, D-3 
DIP switches, 1-21,2-10, D-l 

ASCII translation, 2-4, 2-12, D-3 
Automatic line feed, 4-2, D-3 

Device number. D-1 
National character sets, 1-23, B-1, D-3 
Page length, D-3 
Paper end detector, D-3 
Print spacing, D-3 
Print type, 1-18, D-3 
Printer modes, 1-23, 2-10, D-3 

Dot address determination, 7-6 
Dot graphics, 6-1, 7-1 

Commodore bit image, 7-1 
Epson mode, 6-1 

Dot tabs, 5-6 
Doublestrike print, 3-16 

Eighth bit control, 9-9 
Cancel eighth bit, 9-10 
Eighth bit off, 9-10 
Eighth bit on, 9-9 

Elite pitch, 3-6 
Emphasized print, 3-17 
Epson mode, 1-23,3-31,6-1 
Escape sequences, 2-9, C-3 
Expanded print, 3-7 

One-line expanded print, 3-H 

FF switch, 1-8 
Form feeds, 4-11 

Graphics, Commodore Illode. 7-1 
All bit pattern printillf'. 7-4 
Bit image coding, 7-1 
Combining bit images, 7-J 
Dot address determillat iOIl, 7-(, 
Repeat bit image prilltillf" 7-5 

Graphics, Epson mode, (,-I 
Calculated shapes, ()-14 
Defining shapes, (,-II 
Graphics dellsity. (,-4, (,-I () 
Line length, (,-(, 
Nine-pill, (,-I () 
Pin numbers, (,-2, 6-3 

Hex dump, ()-II, 11-10 
Hexadccimaillumbers, 2-3 
Horizontal tabs, 5-1 

Initializing the printer, 2-14 
Installing the ribbon, 1-3 
Interface, 1-20, D-1, E-2 
Internal switches (see DIP switches) 



International characters, 3-29, B-9 
Italic print, 3-1S 

Justified printing, 3-14 

LF switch, l-S, 1-11 
Line feeds, 4-2 

Variable line feeds, 4-11 
Line spacing, 4-4 
Fixed line spacing, 4-4 

1/6" line spacing, 4-4 
liS" line spacing, 4-5 
7/72" line spacing, 4-6 

Variable line spacing, 4-6 
n172" line spacing, 4-6 
n/144" line spacing, 4-7 
n/216" line spacing, 4-8 
Secondary address, 6, 4-S 

Literal characters, 2-13 
Loading paper, 1-10, 1-14, 1-16 
Local print mode, 9-1 

Maintenance self-test, 1-19 
Margins, 3-15, 4-14 

Left margin, 4-17 
Right margin, 4-1S 
Top and bottom margin, 4-14 

Master commands, 3-23 
Master graphics command, 6-S 
Master pitch, 3-24 
Master print mode, 3-26 
Master reset, 3-23, 9-4 

Near letter quality (NLQ) print, 3-1 
New,page (form feeds), 4-11 
Nine-pin graphics, 6-10 

On-line switch, I-S 
OPEN,2-5 

Page length, 4-12 
Set by inches, 4-13 
Set by lines, 4-12 

Paper, 1-9 
Bottom-feed, 1-16 
Continuous, 1-14 
Single sheets, 1-10 
Thickness, 1-17 

Paper feed knob, 1-6 
Paper guide, 1-4, 1-7 
Paper out light, 1-8 
Paper out sensor, 1-5, 9-S 
Paper select lever, 1-7, 1-10 

Paper thickness lever, 1-7, 1-17 
PETASCII codes, 2-4, Appendix B 
Pica pitch, 3-5 
Pitch,3-5 

Compressed, 3-9 
Elite, 3-6 
Expanded, 3-7 
Pica, 3-5 

Platen, 1-6 
Power light, l-S 
Power switch, 1-6 
Print density, 3-16 

Doublestrike print, 3-16 
Emphasized print, 3-17 

PRINT#,2-6 
Printer cover, 1-5 
Printer components, 1-6 

Paper feed knob, 1-6 
Paper guide, 1-4, 1-7 
Paper select lever, 1-7 
Pa per thickness lever, 1-7, 1-17 
Platen, 1-6 
Power switch, 1-6 
Printer cover, 1-5, 1-7 

Print head, 1-3, A-3 
Printer installation, 2-10 
Printer location, 1-1 
Printer maintenance, A-I 
Printer self-test, I-IS 
Proportional print, 3-12 
Proportional spacing, 3-13 

Quote mode, 9-2 

Ready light, 1-8 
Resetting the printer, 2-14 
Reverse print, 3-20 
Ribbon cartridge, 1-3, A-3 

Saving character designs, S-4 
Secondary addresses, 2-7, 4-S, 4-13 
Self-tests 

Maintenance self-test, 1-19 
Printer self-test, I-IS 

Serial connection, 1-20, E-2 
Setting up your printer, 1-1 
Slashed zero, 9-S 
Software, 2-11 

Choosing the right configuration, 2-11 
Literal characters, 2-13 
Spreadsheets, 2-14 
Word processors, 2-13 



Subscript, 3-21 
Superscript, 3-21, 4-6 
Switching configurations, 3-31 

Tabs, 5-1 
Dot tabs, 5-6 
Horizontal tabs, 5-1 
Vertical tabs, 5-9 

Technical specifications, £-1 
Tractor-feed, 1-12 

Installation, 1-12 

Underlining, 3-19, 4-3 
Unidirectional print, 9-6 
Unpacking your printer, 1-2 

Vertical tabs, 5-9 
Vertically enlarged print, 3-22 
Vtab channels, 5-13 

Word processors, 2-13 

Zero, slashed, 9-8 





BESCHEINIGUNG DES HERSTELLERS 
Hiermit wird bestatigt, dass der Drucker 

COMMODRE MPS 1200 

in Ubereinstimmung mit den Bestimmungen der 

Amtsblattverfiigung Nr. 1046/1984 

funk-entstort ist. 

Der Deutschen Bundespost wurde das Iny.erkehrbringen dieses 
Gerates angezeigt und die Berechtigung zur Uberpriifung der Serie 
auf Einhaltung der Bestimmungen eingeraumt. 

COMMODORE BUROMASCHINEN GMBH 

CERTIFICATE OF THE MANUFACTURER 
Herewith we certify that our device Printer 

COMMODORE MPS 1200 

corresponds to the regulations 

AmtsblattverfUgung Nr. 1046/1984 

is eliminated of radio interference. 

The German Bundespost has been informed that this unit is on 
the market and has got the right to check on the mass production 
if the limits are kept. 

COMMODORE BUSINESS MACHINES LIMITED 





COMMODORE MPS 1200 
QUICK REFERENCE CARD 

Print Style Commands 

ESC X (n) 
chr$(31 ) 
chr$(159) 
ESC P 
ESC M 
ESC W (n) 
ESC chr$(14) 
chr$(14) 
chr$(15) 
chr$(20) 
ESC chr$(15) 
ESC chr$(18) 
chr$(15) 
chr$(18) 
ESC p (n) 
ESC (space) (n) 
ESC a chr$(n) 
ESC E 
ESC F 
ESC G 
ESC H 
ESC 4 
ESC 5 
ESC - (n) 
ESC r 
ESC t 
ESC -2 chr$(n) 
chr$(18) 
chr$(146) 
ESC SO 
ESC S1 
ESC T 
ESC h 
ESC u 
ESC -1 (n) 
ESC ((Ii 

ESC -3 chr$(n) 
ESC! chr$(n) 
ESC R chr$(n) 
ESC -5(n) 

Sets/cancels NLQ print 
Selects NLQ print' 
Cancels NLQ print' 
Selects pica pitch 
Selects elite pitch 
Sets/cancels expanded print 
Sets one-line expanded print 
Sets one-line expanded print' 
Cancels expanded print' 
Cancels expanded print" 
Selects compressed print 
Cancels compressed print 
Selects compressed print" 
Cancels compressed print" 
Sets/cancels proportional print 
Sets/cancels proportional spacing 
Sets justified printing 
Selects emphasized print 
Cancels emphasized print 
Selects doublestrike print 
Cancels doublestrike print 
Selects italic print 
Cancels italic print 
Sets/cancels underlining 
Selects reverse print 
Cancels reverse print 
Selects/cancels reverse print 
Selects reverse print' 
Cancels reverse print' 
Selects superscript print 
Selects subscript print 
Cancels superscripUsubscript 
Selects vertically enlarged print 
Cancels vertically enlarged print 
Selects/cancels vertically enlarged print 
Resets printer 
Master pitch selection 
Master print mode selection 
Selects international character set 
Selects Commodore or Epson mode 

'-Commodore mode only "-Epson mode only 

Page 
3-1 
3-3 
3-3 
3-5 
3-6 
3-7 
3-8 
3-8 
3-8 
3-8 
3-9 
3-9 
3-9 
3-9 
3-12 
3-13 
3-14 
3-16 
3-16 
3-16 
3-16 
3-18 
3-18 
3-19 
3-20 
3-20 
3-20 
3-20 
3-20 
3-21 
3-21 
3-21 
3-22 
3-22 
3-22 
3-23 
3-24 
3-26 
3-29 
3-31 



Line Spacing Commands Pagl' 

chr$(13) Carriage return 4-1 
chr$(141) Carriage return without line feed 4-3 
chr$(10) Line feed 4-2 
chr$(138) Line feed" 4-2 
ESC 2 Sets 1/6" line spacing 4-4 
ESC 0 Sets 1 18" line spacing 4-5 
ESC 1 Sets 7/72" line spacing 4-6 
ESC A chr$(n) Sets n/72" line spacing 4-6 
ESC ~O chr$(n) Sets n/144" line spacing 4-7 
ESC 3 chr$(n) Sets n/216" line spacing 4-8 
ESC J chr$(n) Advances n/216" line spacing on one line 4-11 

Page Design Commands Page 

chr$(12) Form feed 4-11 
ESC C chr$(n) Sets page length to n lines 4-12 
ESC C chr$(O) chr$(n) Sets page length to n inches 4-14 
ESC N chr$(n) Sets top and bottom margin 4-15 
chr$(147) Turns paging on" 4-17 
chr$(19) Turns paging off' 4-17 
ESC I chr$(n) Sets left margin at column n 4-17 
ESC a chr$(n) Sets right margin at column n 4-18 

Horizontal Tab Commands Page 

chr$(9) Move to next horizontal tab (htab) 5-1 
chr$(16) Move to next horizontal tab (htab)" 5-2 
ESC e chr$(O) chr$(n) Sets horizontal tabs every n column 5-3 
ESC 0 chr$(n1) chr$(n2) Sets variable htabs at columns n1, n2, 

chr$(n3) ... n3, etc. 5-4 
ESC f chr$(O) chr$(n) Moves print head n columns to the right 5-5 
ESC $ chr$(n1) chr$(n2) Sets absolute dot tab 5-6 
ESC £ chr$(n1) chr$(n2) Sets relative dot tab 5-8 
ESC chr$(16) chr$(n1) chr$(n2) Sets print position by n1, n2 columns 7-6 

Vertical Tab Commands Page 

chr$(11) Move to next vertical tab (vtab) 5-9 
ESC e chr$(1) chr$(n) Sets vertical tabs every n lines 5-10 
ESC B chr$(n1) chr$(n2) Sets variable vtabs at lines n1, n2 ... 5-11 

. . . chr$(O) 
ESC f chr$(1) chr$(n) Advances the paper n lines 5-12 
ESC b chr$(N) chr$(n1) 

chr$(nn) ... chr$(O) Sets vtabs n1 ,-nn in channel N 5-14 
ESC I chr$(n) Sets vtabs in channel n as current vtabs 5-14 

Epson Mode Graphic Commands Page 

ESC K chr$(n1) chr$(n2) Sets normal-density graphics 6-4 
ESC L chr$(n1) chr$(n2) Sets double-density graphics 6-4 
ESC Y chr$(n1) chr$(n2) Sets double-speed double-density graphics 6-4 
ESC Z chr$(n1) chr$(n2) Sets quadruple-density graphics 6-4 
ESC * chr$(m) chr$(n1) chr$(n2) Sets graphics mode m 6-8 
ESC ?(n) chr$(m) Changes from graphics mode n to m 6-10 
ESC i chr$(m) chr$(n1) chr$(n2) Sets 9-pin graphic in Single density 6-10 

Commodore Mode Graphics Commands* Page 

chr$(8) Enter Commodore bit image mode 7-1 
chr$(26) Repeat bit image data 7-5 
ESC chr$(16) chr$(n1) chr$(n2) Sets print position by n1, n2 columns 7-6 

• -Commodore mode only .. -Epson mode only 



Defined Character Commands 

ESC: chr$(O) chr$(O) chr$(O) Copies standard character set 
ESC & chr$(O) chr$(n1) chr$(n2) 

chr$(a) chr$(d1) ... chr$(dIO) Defines download characters 
ESC %n chr$(O) Selects/cancels user-defined character set 

Buffer Commands 

chr$(127) Deletes 
chr$(24) Cancels line 
ESC@ Initializes printer to power on default 

settings, clears buffer 

Miscellaneous Commands 

chr$(17) Sets one-line upper/lowercase mode' 
chr$(145) Sets one-line uppercase/graphics mode' 
chr$(34) Sets quote mode' 
chr$(8) Backspace" 
ESC U (n) Sets/cancels unidirectional print 
ESC < Sets one-line unidirectional print 
ESC -4 (n) Sets/cancels slashed zero 
ESC 9 Enables paper out sensor 
ESC 8 Disables paper out sensor 
ESC> Sets high bit 
ESC = Sets low bit 
ESC # Cancels high-biUlow-bit code conversion 
ESC -5 (n) Selects Commodore or Epson mode 

Secondary Addresses 

ADDRESS FUNCTION 
o Selects uppercase/graphics font 
3 Sets number of lines per page 
6 Sets line feed pitch 
7 Selects upper/lowercase font 
10 Resets printer 

Internal Dip Switch Settings 

SWITCH FUNCTION 
1-1 Device Select 
1-2 ASCII Translation 
1-3 Control Code Mode 
1-4 NLQ/Draft 
1-5 Page Length 
1-6 Paper End Detector 
1-7 + Automatic Line Feed 
1-8 Pica/Compressed 

tValid only when Switch 1-3 is ON. 

COUNTRY SW2-1 SW2-2 
USA/U K/Netherland, OFF OFF 
Denmark/N orway OFF OFF 
Sweden/Finland OFF ON 
Germany OFF ON 
France/Belgium ON OFF 
Italy ON OFF 
Switzerland ON ON 
Spain ON ON 

OFF 
4 
PET ASCII 
Commodore 
Draft 
11" 
Enabled 
Disabled 
Pica 

SW2-3 
OFF 
ON 
OFF 
ON 
OFF 
ON 
OFF 
ON 

·-Commodore mode only "-Epson mode only 

ON 
5 
ASCII 
Epson 
NLQ 
12" 
Disabled 
Enabled 
Compressed 

Page 

8-4 

8-4 
8-9 

Page 

9-3 
9-4 

9-4 

Page 

9-1 
9-1 
9-2 
9-5 
9-6 
9-7 
9-8 
9-8 
9-8 
9-9 
9-10 
9-10 
3-31 

Page 
2-7 
4-13 
4-8 
2-7 
3-24 





COMMODORE SALES CENTERS 

Commodore Business Machines, Inc. 
1200 Wi Ison Drive 
West Chester, PA 19380, USA. 

Commodore Business Machines Limited 
3370 Ph(]rmacy Avenue, Agincourt 
Ontario, M1W 2K4, Canada 

Commodore Business Machines (UK) Ltd. 
1, Hunters Road, Weldon 
Corby Northants, NN171QX, England 

Commodore Bueromaschinen GmbH 
PO BOX 710126, Lyonerstrasse 38 
6000 Fr(Jnkfult 71, West Germany 

Commodore Italiana S.P.A. 
Via Fratelll Gracchi 48 
20092 Clnlsello Balsamo, Milano, Italy 

Commodore Business Machines Pty Ltd. 
5 Oriurl RU(JU 
Lclrle Cuve, NS\.01 2066, Australia 

Commodore Computer B.V. 
Marksingel 2e, 4811 NV BREDA 
Postbus 720, 4803 AS BREDA, Netherlands 

Commodore AG(Scheweiz) 
Aeschenvorstadt 57 
Ch-4010 Basel, SWitzerland 

Commodore Computer NV-SA 
Europalaan 74 
1940 ST-STEVENS-WOLUWE, Belgium 

Commodore Data AlS 
Jens Juulsvej 42 
8260 Viby J/Aarhus, Denmark 



! 

.COMMODORE~ ® 

319893·02 Rev. A PRINTED IN JAPAN 


