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APPLE Il PARALLEL PRINTER INTERFACE CARD
INTRODUCTION

The Parallel Printer Interface Card allows the Apple Il to produce hardcopy
(printed) output on a wide varlety of printers. This compact board not only
provides a complete efectronic link between the printer and the Apple Il
hm:r:garboard., but in addition it contains a powerful firmware package to

le:

¢ |nterpretation of program commands for the printer,

s Compensation for varying printer line lengths,

e Special control characters peculiar to a given printer.

Using this built-in subroutine package, a user can easily control the printer
from BASIC or the Monitor, to produce:

¢ Program listings

e Printed records and reports

e Dehug listings and memory dumps

The Interface Card can be quickly adapted to most printers equipped with a
7- or 8-bit parailel interface. It can operate them at speeds up to 5000
char/second (3700 lines/minute at 80 char/fline), or the maximum rated speed
of the printer--whichever is lower. It can print 40 to 255 charactersfiine,
determined by the printer.

The Printer Card is also useful in non-printer applications as a general
purpose, 8-bit parallel output port. See Section 4 for information on using the
board in this mode.
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| INTERFACING TO THE PRINTER

The Apple Il Parallel Printer Card is designed to interface with a variety of
printers; but the user must "sustomize” it to interface with the selected
printer by:
1. Connecting the ribbon cable (defivered with the Parallel Printer Card) to the
proper connection points in the printer, and;
2. Wiring the jumper configuration biock for the "handshake”
{communications) procedure recognized by the printer.

Connecting the Cable

The twenty-wire interconnecting cable is illustrated at the end of this section.
Ten 1o tweive wires (depending on the selected prinfer) must be connected to
the printer. Cabla connector diagfams for the Axiorm EXBQ0, the
Centronics, and the SWTP PR40 printers are given on the pages following
the cable illustration. For all other printers, use the twenty-wire cable
ilustration (Figure 2) and the interconnect information in the printer
manufacturer's manual to develop your connector diagrarn (use the form in
Figure §). Connect the wires in the tollowing order:

Cable
Step Wire{s)

1 Connect both Grounds 1 & 20 to the printer “circuit” or * logic”
ground pins. {Do not use
“chassis"” or "AC"” ground)

2 Connect Data Lines 10-17  to the appropriate data input pins
in the printer,

Nctes: Dala Line QPO (cabla wire 10) must go to tha lowest nurnbsred signal name
(Least Skiynificant Bit) in the prinder. The kewest signal name is usually numbar 0;
burt it may be number 1, depending on the printar. {The printer signal names,
which are specified in the peinter manual, may not corespong (o the connector
pin numbers, 50 go by the signal names )

Dala Lines DP3-DP7 (cable wiras 11-17) connest 10 sequentially highar
numbered printer signal names. Some printers only utilize seven data lines {e.q
Aiiom and FR40). gi}wr peinters utilize eight daia lines {&.9. Centronics).

I only seven data Bnes are uiilized. leave printer cable wire 17

(CP7) uncomnected.

3 Connect ACK 2 to the printer output pin,

Notes: ACK (ACKnowledge) should be connected 1o the printer culput pin (abeled
ACK, DATA ACCEFTED, or a sknilar nama) which denotes the printer accepting
data from the interlaca card.

Either AGK or AGK polarity is acceplable, depending on the configuration of the
jumper blogk,
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Cable
Step Wire{s)

4 Connect STROBE 8 to the printer input pin,

MNates: STRAOBE should be connecied to the printar Input pin (labbled STROBE, DATA
READY, or a similaz narme) which denates the interfage card telling the printer
that daia is ready lor acceptancs.

Elther STROBE or STROBE polarity is acceptable, depending on the
canfiguration of tha jumper block.

& Tape al unconnected wires from the cable 10 avoid unintentional
sghorts.

Wiring the Jumper Block

The jumper configuration block must be wired for the “handshake”
pracedura the prinler recognizes. To wire the jumper block, take the
following steps:

Step

1 Locate the jumper block (in the lowar right corner of the Parallel
Printer Board-location B1).

2  Note the position of the jumper block in location B1. The upper
left corner of the jumper lock is notched, deneting pin #1. The
jumper block must be re-inserted so the notehed upper left corner
matches the noiched upper left comer of the socket.

3  Remove and wire the jumper block.

Naotes: Wiring diagrams fer the Axiom, Centronics, and SWTP PR40 printers are

illustrated at the end of tis secton.

Far all odher printars, ke the following steps:

A. Determing whather the prinier requies STROBE (positive-gaing) or
STADEE (negative-going) strobe edge.

8. Deaterming whether the printer outpu? i an AGK (negative-going) or an ACK
{positive-going]) signal edge.

. Select the diagram in Figure § below that matches the STROBE/ACK
“handshaka” determined InA and B above.

D. Wire the jumper block according io the appropriate diagram.
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Figure 1. Jurnper Block Diagrams



The STROBE/ACK specifications are usually found in the manual
describing the printer. The names used to identify STROBE and ACK

signals may vary.

If the STROBE/ACK signals are not defined, as a last rasort try sach
wiring diagram in Figure 1. The Apple 1l will contrel the printer
properly when the correct configuration is found. {Attemgpting to use
the printer with an incorrect configuration will not damage the printer

or the Apple (1.}

4 Re-insert the jumper block in iocation B1 on the Paratlel Printer Card.
The notched uppar left corner of the jumper block must malch the

noiched upper left corner of the socket.
1 BROWN

2 AED

3 DRANGE

4 YELLOW

5 GREEM

E BLUE

7 PURPLE

B GREY

8 WHITE

10 BLACK

[RIRRRNRRREEN

11 BROWN

1 RED

13 OHANGE

—1 14 YELLOW

15 GREEN

18 BLUE

17 PURPLE

H GAEY

18 WHITE

0 BLATK

1T WD = RO CONNECTION
2 LSH - LEAST SIGNIFICANT DATA BIT OUT
3 M38 - MOST SIENIFICANT DATA BIT OUT

Figure 2. Interconnecting Cable Diagram
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Cable Connector Table
Axiom EXBOO Printer
The Axiomn EXS00 uses a DB-25 male connector {[TT-Cannon Pan

;D‘stP}. The DB-25 male connectors are widsly used in B3-232 interface
vices.

Apple Printer Board Wire EX800
H Pin Color Pln
GND 1 Brown 7
ACK 2 Red 14
5TR 8 Grey 24
DPO 10 Black 15
DP1 1 Brown. 16
DpP2 12 Red i7
DP3 13 Orange 18
DP4 14 Yollow 19
DP5 15 Green 21
DPB 16 Blue 23
GND 20 Black 7

00

o

°Qp

Figure 3. Axiom EX800 Example



Cable Connector Table

Centronics Printers

All standard Centronics printers use the same interface. Centronics printers
require an Amphenol type 47, part #47-30360 connector.

Apple Printer Board  Wire Centronics
[ Pin Calor Pin
GND 1 Brown 14
ACK 2 Red 10
STH 8 Gray 1
PO 10 Black 2
oP1 11 Brown 3
oP2 12 Red 4
OP3 13 Orange 5
DP4 14 Yellow 6
DP5 15 Green 7
DP& 16 Blue 8
DP7 17 Violet 9
GND 20 Black 16

Jumper Configuration Block Wiring Diagram

I O OO.\

O
o

Figure 4, Centronics Example



Cable Connector Table

SWTP PR40 Printer

The SWTP requires a Molex receptacle, #03-09-1122. The connector uses
both maie and female pins and is wired as follows:

Apple Printer Board Wire PR30 PR400
[] Pin Color Pin Pin Type
GND 1 Brown 1 Female
ACK 2 Red 2 Female
STR B Grey 3 Male
— N.C. 4 Female
DP5 15 Green 5 Female
DP6 16 Blue ] Female
—_ N.C. 7 Male
DP3 13 Orange 8 Female
DP4 14 Yellow g Female
DPO 10 Black 10 Female
DP1 1 Brown 11 Female
Dp2 12 Red 12 Male
GND 20 Black 1 Female

Jumper Configuration Block Wiring Diagram

1%75

o—-0
O O

Figure 5. SWTP Example



Cable Connector Table

User's Printer Worksheet

Apple
I

GND
ACK
STH
DPO
DP1

DP2
DP3
DP4
DP5
DP6
GND

Printr Board

Pin

"
2
8

10

11

12

13

14

15

16

20

Wire
Color

Brown
Red
Grey
Black
Brown
Red
Crange
Yellow
Green
Biue
Black

Jumper Configuration Block Wiring Diagram

Figure 6. User's Cable and Configuration Block Diagram
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il INSTALLING THE PRINTER CARD

To install the Parallel Printer Card, take the following steps:
Step
1 Turn the Apple |l off,

Note: Powar should always be ofl when ingerting or removing a card. 1t the power is on.
removal or nsertion of a card could cause permanen! damage to both the card
and tha Apple 1.

2 Take off the lid and lock at the row of eight connectors at the rear. Each
connector is numbered (0-7) just in back of the connector, The numbered
connectors are called siots.

3 Plug the Parallel Printer Card into any slot except slot #0.

Nole: Slot #0)s reserved for future expansion and canna! be ulihzed by the Paralle!
Frinter Card.

We recommend thal you plug the card inlo slot # 1, because the commands in the
following section use siol #1.

When you sil al Ihe keyboard, the component side of the Printer Card will be to your
ngnl when you insset il

4 Gently plug the 20-pin flat cable conneclor into the matino connector on the
Parallel Printar Card.

Note: The connectar should be insearted so Ihe flal cable comes oul of the cennector away
Irom tha board (no! next to the board).

5 Drape the cable over the back of the case (with the lid oft) and put the
lig on,

Note: The pressure betwesn the hd and the case acts as a cable clamp, preventing a tug on

(he cable from putting siress on the connector or Parallgl Printer Card.

6 Plug the other end of the cable inte the printer 11D connector.

13
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Il PRINTER OPERATION
Accommodating Different Printers

Interpretation of Carriage Return and Line Feed character sequences
varies from printer to printer. The following table summarizes the possible
interpretations.

Character
Method Inierpreted Action

1 Carriage Return  Causes carriage return and advances line.
Line Feed Causes no action.

2 Carriage Return  Causes carriage return,
Line Feed Advances line.

3 Carriage Return  Causes no action.
Line Feed Causes carriage return and advances line,

4 Carriage Return Causes carriage return and advances line.
Line Feed Advances line.

The Apple Il adds & Carriage Return to the end of every line, and;
the Paraliel Printer Card adds a Line Feed character 1o the end of
each Iine.

Therefare, €ach line sent to the printer is terminated by a Carriage Return
and a Line Feed.

If the printer automatically adds another Line Feed character to the end of
each ling, double spacing of the printed lines may cccur. If desired a command
described below may be used to turn off the autematic printer Line Feed.

The number of columns (characters) per line also varies from printer to
printer. When using a printer with & TV moenitor, the line width is set to
40 columns, the width of the TV monitor. When using the printer alone, the
line may be set to any width from 40 to 285 columns {depending upon the
printer's capacity). The Parallel Printer Card is configured to accommodate the
fallowing Apple BASIC conventions:

® BASIC Listings will be formattad to prevent splitting command words at
the end of the line.

& The TAB command and PRINT "comma” command formats will be
printer dependent, regardless of line width.

In other words, setting the line width also sets the TAB, PRINT "comma,”
and BASIC Listing conventions 1o accommodate the new line width.
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Starting to Use Your New Printer—An Example

Once the Parallel Printer Card is configured te match the printer and
installed in a slot, it is ready for use.

The Printer Commands in the examples below are in Apple Il BASIC. Apple
Monitor 110 Commands and Apple Basic Program /0 Commands are listed at
the end of this section.

Command Explanation

RESET B® RETURN Interrupts any program execution and transfers
control 1o BASIC.

> PR#1 Turns Parallel Printer Card on. All data displayed on
the TV monitor screen is also sent to the printer with
the following exceptions:

s Graphic data is not printed
s Backward TABs and VTABs do not work.
(Forward TABs work correctly.)

Naotes: 110 siot 0 cannot be entered.
If the incorrect siot number is typed. all culput wil go fo
lhe wrong slot and no data will be displayed or printed.
Deprass RESET. and the computer will return to TV
monitor disptay enly.
It the printer is not plugged in, turned ON, and ready to
print, it will look BUSY to the system: which will “hang up”
waiting for it. To clear this wailing state, get the panter
ready to print (see its manual), then depress Apple II's
RESET key (to clear the husy tlag). The program may
then be re-started.

>PRINT 6+7 The statement and its result should appear on both
RETURN the printer and the monitor screen.

Notes: Mosl printers wait for a Carriage Return and then print
the entire lne.
Since the TV menitor display is designed for 40
characters per ine, the printer will behave like a 40
column {40 characters per ling) printer as long as the
monitor screen display 1s on,
On some printers, several lines must be printed belare
the papar advances far anough for the lirs! ine to be
seefn.

If at this point, data does not print at the printer:
1. Verity the Parallel Printer Card is plugged into slot #1 (specified in the
PR#1 command). Slot #1 is the second siot from the left.
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2. Verify that the wiring of the cable and jumper block are correct.
3. Verify that PR#1 was typed correctly.

4, Verify that the printer is turned on, and that the system has been
RESET since.

If the printer still does not print, ask your local Apple dealer for assistance.
Printer Commands

The Parallel Printer Card Commands begin with CTRL | {°). The command
conventions are:

LOWER CASE WORDS  Enter the data identified by the word.

UPPER CASE

CHARACTERS Type the character(s) or number{s) shown.

CONTROL

CHARACTERS Controf characters are indicated by a superscript C;
e.g.: I°. A control character is entered by
depressing the CTRL key and the character key
simultaneousty. {Similar to using the shift key 1o
type a capital letter.)

SPACING Spacing in the command format is for legibility only.
Spaces are not required when the command
is entered.

For example, I°"no N RETURN means:

1. Type | while holding the CTRL key down.
2. Enter a number at the keyboard.

3. Type N at the keyboard.

4. Depress RETURN.

The Printer Commands are shown below. They may he used m the command
mode from either BASIC or the Monitor (except for PR# and P® commands—
see explanations).

Command Explanation

I°n N RETURN Turns off monitor screen and prints n columns per
line on printer. The number of columns may be any
number from 40 to 255.

I RETURN Returns output to TV monitor screen as well as
to printer.
(* K RETURN Turns off automatic printer Line Feed.
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I° letter® RETURAN

letter® [ RETURN

PR# slot no. HETURN

PR#0 RETURN
slot no. P¢

ope

Changes printer command controt character
recognized by printer. For example 1° A° changes
ihe control character recognized by the printer.
Changes printer contral character back ta I°. For
gxample, A% 1°,

Turng Printer Card on from BASIC. The slot number
must identify tha slot in which the Parallel Printer
Card is inserted. Any number from 1 to 7 may

be enterad.

Turns the Parallel Printer Card off from BASIC.
Turns on Printer Card from the Monitor. The slot
numbear must identity the slot in which the card
is inserted.

Turns the Printer Card off from the Monitor.

MNotes: For users of Applesott BASIC on cassalte tape:
Applesaft BASIC does nol yet ailow “PR#" commands
twhich are used in Apple Integer BASIC to lwrn the printer
ON and OF F}. Therafore, the printer must be controlled
as follows:

To turm ON, type
POKE 54, 0; POKE 55, 192 + slotno.
To turn GOFF, type
POKE 54, 240; POKE 55, 753
These commands must be antgred on a single hne, as

shown. They will work Irom the Monilor and Apple BASIC
a5 well as from Applesoft BASIC, bul are nol reguired.

Adl other commands, using I, work from Applesch
BASIC.

Using Printer Commands in BASIC Programs

Printer control within BASIC programs is accomplished by embedding the
commands {shown above} in PRINT statements.

=10 PR#1
=20 PRINT "1 no. N';

=30 PRINT “1°1";

=40 PRINT "1°K":
=50 PRINT “I° A®";

Turns off Printer Card.

Turns off TV monitor screen display
and prints n columns per line at
the printer

Returns output to TV monitor screen
as well as printer.

Turns off the Line Feed code,

Changes I to A" for printer listing of
BASIC program.

18



=80 PRINT A% (“"

Restores |“ as the printer control
command character.

Example Of Controi From a BASIC Pregram

Here is a typical BASIC program using the printer control commands.

10 PR #1
(20 PRINT "I° K™}

30 PAINT “I° 80 N,

40 PRINT “PRINTER"

50 FRINT "1° 1

60 PRINT “SCREEN AND PRINTER"
70 PR #0

80 PRINT "SCREEN ONLY"

90 END

Turn on Printar Card.

Only if printer advances line on Line
Fees code.

Output on printer anly.

Cutput on screen and printer.

Turn oft printer carg.

Listing Programs Containing Print Commands

To list a BASIC program containing printer control commands, take the

following steps:
Command

> PR#3
> K RETURN

>1° A" RETURN

=A% 80 N RETURN
=LIST

=A% 1° ARETURN

19

Explanations

Turns Parallel Printer Card on.

Only if printer avances |line on Line
Feed code.

Changes |* character to A“ character,

The printer treats I* eormmand
sequences in a BASIC Program
listing as a command and changes
printer operation as specifieg in the
command. To avoid this problem the
i® must be changed to ancther
character, e.q.; AS.

Turns off TV monitor screen and
outputs on 80 column printer.

LIST is not displayed because the TV
monitor display is off.

Enter after the listing is complete
to restore |~ as the printer contro!
command character.



OPERATING HINTS

The three techniques detailed below will guard against the most commaon

printing problems.

1. Before using the printer in your program {PR# 1 statement), be sure {o
HOME the cursor and clear the screan. {A CALL-936 statement in your
pragram does this.)

2. I you are printing more than 40 characters per line, be sure to re-set the
line length to 40 characters per line before using the PR#0 command
fwhich turns off the printer interface).

3. Before using the printer to list a program that has printer control
commands embedded in it, change the control character from | to some
other character. Then re-set | as the control character befare running
the program.

20



IV USING THE PRINTER CARD AS A GENERAL-PURPOSE,
PARALLEL QUTPUT PORTY

The Paralle! Printer Card can be used as a general-purpose, 8-bit parallel
output card to drive music synthesizers, digital-to-analog converters, etc.

If data is stored at location $CO80 + $NO (where N is the slot number), then
the data will appear on Printer Board Data Lines (OPD-DP7), and will remain
until the next "STORE "instruction to that location is executed,

From BASIC this data transfer may be accomplished by typing:
POKE (—16256 + N18), DATA
N is the slot number of the Printer Card. and DATA is the Data to be put out.

Each time a byte is sent to the Printer Card, a strobe will be generated on
the STR line. The strobe polarity may be set as described earlier for strobes to
printers.

21






V HARDWARE DESCRIPTION
Board Layout

The Printer Board contains a 8309 (256 % 8) PROM for prirter fimnware, an
8-bit data register, and handshake and configuration logic at the following
board locations:

Pack.nga
Location Component Function

B1  16-Pin DIP Header Sets handshake logic lavels.

B2  74L574 Forms rasponse detection from printer.

B3  74.8288 A. Two bits of 8-Lit register are latched into

two sections.
B. An output strobe or level for handshake Is
formed using the other two sections.

A4 74L3174 Six bits of B-bit data register latched
inte 74L5174.

Al 741500 Performs PROM address alteration. (A
response signal alters the address range of
the PROM; thus altering thie firmware
prograrm.}

Handshake Procedurs

The Parallel Printer Interface Card will accommodate a variety of handshake
procedures. The following description of the more common two-line
handshake should enable the engineer/user to design other handshake
procedures.

STROBE/Edge Handshake

Pulse (STR or STR) to printer indicates data transfer ready. Edge (ACK or
ACK) response from printer indicates printer ready to accept data.

Note: Afthaugh miany prinfer documents describe the acknowledge signal as.a level,
mr;jmin:g;gﬂonwmmmshowmaamwumingdm acknowledge: sigrial
to:ba on

The Strabe/Edge Handshake is the most common handshake. Figure 7
Mustrates the relative timing and defines the level for the handshake

signals.
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Figure 7. Strobe/Edge Timing

In Figure 8, FF1is used to synchronize the incoming ACKnowleige signal to
the Apple Il system timing. The output of FF1 is connected to the clock input of
FF2 to reset FF2 when the desired acknowlege edge occurs. (FF2 has been
previously set by the DEV signal that ocoured when the last data was sentto
the printer.) Thus, output Z (Q of FF2) will be high causing PROMSEL to be
low from the time a data word is sent until the acknowledge edge is received.
When PROMSEL is low, the PROM is in its Printer-Not-Avallable program
made.

When a data word is sent to the printer, MUX1 will switch from the A input to
the X input. (These are complementary for a strobe pulse response.) Thus,
output M1 of MUX1 will change state. Since X is sent to the same state as A,
the output STR of MUX2 will not change state with the DEV signal. Cn the:
next $1 clock, STR will return to its rest.state, completing the STR pulse
generation. Thé deliberate delay in STR from the first DEV input Is hecessary
because an indexed store operation from the 6502 will cause a false DEV the
cycle prior to the legitimate store operation. Figures 9 and 10 show a.
functional biock diagram of the Printer Card, and the actual schematic.
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Figure 9. Parallel Printar Board Block Diagram
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V! FIRMWARE DESCRIPTION

The commentad firmware fisting on the foliowing pages fully describes the
Apple Il Parallel Priter Interface Card Firmware. The listing contains four
sections:

@ Address Transformation Information

Mote. The Fwmwarg hsiling provides the apparent address ol the prinler card to
the CPU Due to address mapping, (e apparent address and the reai
PHOM address do not agree.

* Printer Card Equates
@ Printer Card Firmware Listing
® Symbol Cross - Reference Table

The PR# BASIC Command or the P® Monitor Command are not required 10
access the printer board firmware.

For direct cutput,

a) preset MSTRT {$SF8+5N)
MODE {3678+ EN)
ESCHAR  (BF8+5N)
FLAGS (778 +5N)

b} enter the program once at SCNDOQ. (The normal entry point is $CNO2).

Data in the accumulator is output on the data lines with STR when the
responding device is ready.

The firmware program exits by an RTS or a JMP COUT1, depending on
B? of the MODE word in memary. The accumulator, X and Y registers, and
stack pointer are not affected.
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CSWL EGU  e3% LOW ORDER COUT SWITCH BYTE
MSTRT  EGU 4538 MARGLN BTART
HODE e 588 AFTER ESC CHAR IN B7
ESCHAR EQU  $&38 CURRENT ESC CHAR
FLACS EQU  ®&ER B7=VID-ALSO. BO=CRLF
coc EQU 8738 COLUMN COUNT
DEV EOU  #C0B0 +SNO ACTIVATES THE DEV L INE
€OuT1 EQU  SFDFO VIDED OUTPUT ENTRY
IORTS EQu SFF33 FIXED RYS INSTUCTION
*
L]
ENTO cLe DEFAULT ENTRY
B8CS +
ORG =t
ENT1 SEC NORMAL ENTRY
PHA
TXA
PHA SAVE REGISTERS DN STACK
TYA
PHA
PHP
SEI DISABLE INTERUPTS
JSK 10ATS RETURNE $CN ABOVE STACK
T8X tN 18 BLOT NUMBER)
PLA
PLA
PLA
PLA
Tav CHAR TD Y-REGISTER
DEX
TXS GET #CN FROM ABOVE STACK
PLA
PLP RESTORE SYATUS
tax $CN TO REG X
BCC  DEFAWLT
LDAa  MODE, ¥ AFTER ESC CHAR™
BPL  ESCTST NO
TYA CHAR TD REG-A
AND  #87F MASK OUT BIT 7
[{aL] 0430 ALTER BITS
CHP A HQu_ngua
BCC pte BRANCH IF YES
e 87 THE.Qe
Bes  BETFLG YEHS, SET OF CLA FLAGS
TYA GET DRICNAL CHAR AGAIN
STA ESCHAR . X STORE NEW ESC CHAR
8Cc DONE L HBRANCH ALWAYE TAKEN
SETFLE LSR A
ROR A 80 -» B?. B2 -> 8O, B! -> CARRY
BCS  CLRFLG CLR FLACS IF Bl WAS CNE
ORA  FLAGS. SET FLACS SELECTIVELY
BFL  NEWFLEG
LDbY  we2B8 IF IR vIDEQ ALSO THEW SET
STY  WNDWDTH WINDOW WIDTH (MARGIN:=40
BCC  NEWFLG BRANCH ALWAYS TAKEN
CLAFLG AND  FLAQGS. X CLEAR FLAGS SELECTIVELY
cLe INDICATE ‘NOY AFTER ESC CHAR -
NEWFL@ STA  FLACS X B7«vIDEQ-ALS0. BO=CRLF
DONE 1 ROR  MODE. x CAHRY INTQ 87 FOR
DONEZ  PLA AFTER ESC CHAR ' #HODE
T'r
PLA RESTORE REGLISTERS
Tax
PLA THEN RETURN
RTS
.
L
D1¢ LDY  #sA
DLOOP  ADC  METRT. X ADD |0sMSTRT 70O D@ AND STORE
DEY IN WINDOW WIDTH (MARGINI
BNE bLoor
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oo%e 8% 21 3 o830 ETA  WNDWITH

0088 30 3 05 3 aB4s HIMIT ST HSTRT. ¥ UPDATE HaROIN ETaRT

033E 3B 2 ol plnd SEC INDICATE 'AFTER ESC CHAR:
GOSF BD E? 2+ OBAT BCS  DOMEL BRANEH ALWAYE TAKEMN

ool GE?D =

LY a4Bae .

Qosl AR BY < 830 DEFAVLY LDa L3l DEFaL T CHARACTER (CONTROL-]:
¢Os3 90 38 0& 5 4l ) STA  ESCHAR. K

QDbh %0 BE Om 5 avto STA  FLARS. Y JIBER ALSO. CRLF O

S06F A% 02 2 VD LDA HOENTL

GUsE 8% 3s 3 o930 STA  CEWL GET FOR MNORMAL ENTRY

GULD 8 & oAU EELTST  TYe HOVE CwaR TO REG-A

COLE 30 38 04 4x 0930 ELR  ESCHAR, ¥

G071 DA 2 S0L0 A51 - ESC LHaR® L} LSHE-G51

oo7d FO ET 2= 0R70 HEG  MINIY ERANEH [F YES

LQ74 5 Bg 45 7 oFen 5R MODE, * N3, LA 'AFTER EGC CHAaR -
Qo7 RE 2 SR VA

Qo7E A8 3 F000 FPHA CAVE Croalk ON THE CTACH

ooty an Fi [11%] FEA

oota On Z o2t ASL A

GOTE Of 2 %] ASL A GENERATE Ned#10 A% AH INDEZX TDO
SOFC DA 2 [oaAn A5 L] THE BEwICE LIME tREG-¥1
GOT0L On 4 oas ABL A

S07E AR a I 080 Thy

COTF 30 4D 24 oro HECC  PRNT BRANCH ALWAYE TAKEMN

Q081 30 FE ¢ 1080 BCE P IMAGE 'WAIT FOR READF -

Coe3a 99 8o oo 5 00 DT §5Ta  DEV. ¥ DUTFUT CHAR TO PRINTER

QOEE F0 39 2% 10D B0 PRNT LOOF [F WAG TAR

DOBE 4% 0D 2 1110 ECR  ##D

HOBA BA > 1124 AEL A CARRAGE RETURM [N 7 L5B ST
o0BE 00 On 2% 11230 ONE  FENIZH ERANCH [F MOT LR

£oen 90 38 o7 5 L14n 574 COL X CLEAR CHOLUMN COUNT

30%C B0 BB 04 L33 2150 LEba FLAGE. x F}R S F CHECW 1041

0093 bA 2 [140 ROR A

G0%4 27 BO = H AND #ER0

co%s 09 0A 2 1180 ORA #EA CENERATE LINE FEED

QOeE BO SF 2+ 1190 BCS  PRNTZ OUTRFYT TF CALF MODE

bowA BD BE O& aa 20D FINISH LEOA FLAGE, X

BOFD 10 08 e o BRL  NOWID

QoeF w8 L} T2l PLa

DOAD AB 2 i2de Thy

DDAl &8 [ =15 PLA iF WIDEO-ALSO HEGE THEM

JQOAZ Al 2 1353 Tas RESTOAE REGIGTEAS anit EwD
GCA% AB 4 1&g PLA WITH YILED OWT ROUTINE
Gomrg 4L FO FD 3 1270 JHP COUTL

ooa? BED 3H D7 d» 1280 MOWID LO&  COL. o COLUMN COJNT

QoRA FO G0 o 12%4 PEQ SETCH [F ZERO., CLEAR CASOR HORII
Qoac ES 21 a 1300 SHE WNOWATH CHECH FOK WITHIN B CHARS OF
OOAE ET F7 - 1310 =119 L1 1o WINDOW WIDTH impREING

GoRG 90 99 o 1370 BeC ONED [F NO. THEN DOME

0082 &9 jF H 1390 ATIC isir ADD 32 (FORMIMG 32-39)

OGB4 18 z 1340 SETCH  CLC FOR MEW CUASOR MORTZ IF
ogEs Ba 28 3 13%0 =TA oM NEAR HARGIN LFOH LIST)

qoE? F0 52 s 1364 BCE HINEZ BRANCH ALRAYE TRAEEM

QoY 7o FE 2a 13740 Bws  +-2 IMAGE FOR 'WALY FOR READY
alel'}:] 13840 ORG L3

qoct 90 i 2n 1983 PANT BSE BRNTL TAMEN WHEM FRIMIER READY

aoC3 1400 ORE LES 31

JCE4 BB 3B 07 44 1410 PANTY Las L0

O0E} C5 Za 3 1420 CHA M TF COLUMN 2w CUNS0OR HORIZ
QOET 6d L} 1430 FLA THEM USE CHAR

DgEA BO O3 N 1440 BCS  CTLTST

oadER 48 3 1450 fHA

OgeEp 29 4o 2 1450 AND  WNEG ELGE SEW JLAM¥ U7 LGB 'S

OUEF D9 D H 1470 OFA W20 FOA Ta@ TATCH-UP

GOF1 2C =8 FF ] 140 CTLTST BIT I0ATS

QOF4 FO B3 F 1450 BEG FRNTZ INCR COLUMM Coumt

COF& FE 48 a7 ? 15900 INC B % 1IF NOT & COWTROL “HAR

QOF% 70 8@ 2 ISID PRMT2  BYS  Out TAREN WHEN PRINFER READHY

o4 CH aoal CLAFLG 0738 cou FOF{ Lot
[rlye CGML GOF 4 CTLTST -1 "% CEFALLT LOED BEY
Das 0id oo oLoge coag DONE L 00T DONEZ
oooa ENTO So02 EMTL O 26 EStHAR Go4aD ESLTST
D FimlsH o1 ] FLAQE FFaE 1ORTS aoab ittt
Pn L[] MODE 0508 METRT oo4% NEWF |G acA? NaviC
ooan ouT oot ARNT [ FPRNT1 QoFe PRNTZ
coR4 BETCH Qg2 SETFLG Q021 WHEAWETH
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The information contained in this manual is believed to be correct at the
time of publication, but Apple Computer Inc. assumes no liability arising
from tha use of this material.
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