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USING THE 8049 AS AN 80 COLUMN
PRINTER CONTROLLER
L. INTRODUCTION

This Application Note details using INTEL's 8049
microcomputer as a dot matrix printer controller.
Previous INTEL Application notes, (e.g. AP-27 and
AP-54) described using intelligent processors and peri-
pherals to control single printer mechanisms. This
Application note expands upon the theme established
in these prior notes and extends the concept to include
a complete bi-directional 80 column printer using a
single line buffer. For convenience this application
note is divided into six sections:

. INTRODUCTION

. PRINT MECHANISM DESCRIPTION
. INTERFACE CIRCUITRY

. SOFTWARE

. CONCLUSION

. APPENDIX

S WD

Over the last few years 80 column output devices have
become somewhat of a defacto output standard for
business and some data processing applications. It
should be mentioned that by no means is the 80
column format a “new” standard. 80 column computer
cards have been around for more than 20 years and
perhaps the existence of these cards in the early days
of computers is why the 80 column format is a standard
today.

Many CRT terminals use the 80 by N format and
to complement this a number of printers use this same
format. One reason, aside from those historic in
nature, for the 80 column standard is that 80 columns
of 12 pitch text on standard typewritten 8.5 inch by
11 inch paper completely fills up an entire line and al-
low ample room for margins. So, the 80 column format
is an aesthetically convenient format.

Printers are usually divided into either impact or non-
impact and a character or line oriented device. Impaet
printers actually use some type of “striker” to place
ink on the paper. More often than not the ink is
contained on a ribbon which is placed between the
striker and the paper. -Non-impact printers use some
means other than direct pressure to place the charac-
ters on the paper. This type of printer is very fast be-
cause there is very little mechanical motion associated
with placing the characters on the paper. However,
because the paper is required to be treated with a
special substance, it is not as convenient as an impact
printer.

Character printers are capable of printing one charac-
ter at a time. (Any standard home typewriter is in
effect a character printer.) Line printers must print an
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entire line at a time. Line printers are usually quite
a bit faster than character printers, but they usually
don't offer the print quality of character printers.

In recent years, the “computer boom” has caused the
price of printers to tumble markedly. High volume
production, competition, and the tremendous demand
for reliable print mechanisms have all contributed to
the decrease in price. Because of their simplicity, line
printer mechanisms have decreased in price faster
than other mechanisms. Therefore, when high quality
print is not needed, a line printer is a very attractive
choice.

This application note describes how to control an 80
column impact-line printer with an 8049/8039. The
complete software listing is included in the appendix.
The 8049 is the high-performance member of the MCS-
48t™ microcontroller family. The Processor has all of
the features of the 8048 plus twice the amount of pro-
gram and data memory and an 11MHz clock speed.
For details about the 8049, please refer to the MCS-48
user’s manual.

Il. PRINT MECHANISM DESCRIPTION

The model 820 printer is available from C. ITOH
ELECTRONICS (5301 BEETHOVEN STREET, LOS
ANGELES, CA 90066). This inexpensive and simple
printer is ideal for applications requiring 80 columns
of dot matrix alpha-numeric information.

The model 820 printer is comprised of three basic
sub-assemblies; the chassis or frame, the paper feed
mechanism, and the print head. The diagram in Fig-
ure 2.1 gives the physical dimensions of the basic print
mechanism. The basic chassis for the printer is con-
structed out of four sheet metal stampings. These
stampings are screwed together to form a sturdy base
on which all other components of the printer are
mounted.

The paper feed mechanism consists of a toothed wheel,
a solenoid, a tension spring, and a “catcher.” When the
solenoid is activated, the arm of the solenoid pulls
against the spring and drags over the toothed wheel.
When the solenoid is released, its arm is pulled by the
spring, but this time the arm grabs a tooth on the
wheel and pulls the wheel forward which advances the
paper. A “catcher,” which is merely a piece of plastic
held against the toothed wheel, is added to assure
that the paper is advanced only one “tooth” position
each time the solenoid is activated.

The print head is comprised of seven solenoids which
are mounted in a common housing. The solenoids are
physically mounted in a circle, but their hammers are
positioned linearly along the vertical axis. These
seven vertically positioned hammers are the strikers
that actually do the printing.
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Figure 2.1 Physical Dimensions of C. ITOH Model
820 Printer A motor, mounted toward the back of the print mech-
PRINT anism, drives a rubber toothed belt which turns a rol-
WIRE ler guide. A motor turns a guide that moves the
1 print head from right to left and left to right. By prop-
erly timing the current flow through the solenoids
while the print head is moving across the paper, char-
acters can be formed. Figure 2.2 illustrates how the
2 dot matrix printer “forms” its characters.

The timing pulses for the print head mechanism are

generated by an opto-electronic sensor. This sensor,
3 located on the left side plate of the printer, informs

the print controller when to apply current to the print

head mechanism. This “on-board timing wheel” assures

that all characters will be properly spaced and that
4 they will all be “in-line” in a vertical sense.

The print mechanism is also equipped with two ad-
ditional sensors. These are the left home position
5 sensor, located near the left front of the mechanism,
and the right home position sensor, located near the
right front of the print mechanism. These sensors
simply tell the controller when the print head is in
6 either the left or right home position. A complete
timing chart for the printer is shown in Figure 2.3.

. INTERFACE CIRCUITRY

The manual supplied with the printer recommends
some specific interface circuitry. For the most part
the circuitry used in this Application Note followed
Figure 2.2 “Formation” of a Character by a Dot these suggestions. The circuitry needed to drive the

 Matrix Printer print head solenoid is shown in Figure 3.1. This same
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Model 820 Printer the controller. This conversion is accomplished with a
+ 30V DC (ASTABLE) simple voltage comparator. Figure 3.2 is a schematic
of the sensor interface circuitry. Note that hysterisis
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Figure 3.1 Solenoid Drive Circuit

(Eliminate Rz for Line Feed Solenoid)
circuit is used to drive the line feed solenoid except
that the current limiting resistor R2 is eliminated.
This resistor is not needed because the line feed solen-
oid is physically much larger than the print head sol-
enoids and can tolerate much higher levels of current.

The print head drivers are connected to an 8212
latch. The latch is interfaced to the BUS PORT on the
8049 and is enabled whenever the WR pin and the BIT 4
of PORT 1 are coincidentally low. The line feed driver
is connected to PORT 1 BIT 1 of the 8049.

Note that the driver is simply a Darlington transistor
that is driven by an open collector TTL gate. Resistor
R2 is the current limiting resistor and diode D, capa-
citor C, and resistor R3 are used to “dampen” the in-
ductive spike that occurs when driving solenoid S.
This circuit is repeated for each of the seven solenoids
in the print head. It should be mentioned that, al-
though the type of Darlington transistor needed to
drive the print head is not critical, a collector current
rating of at least 5 amps and a breakdown voltage
(Veeo) of at least 100 volts is needed. Transistors that
do not meet these requirements will be damaged by
the inductive kickback of the solenoids.

As mentioned in Section 2, the printer provides some
sensor interface signals that are derived via three opto-
electronic sensors. These signals must be amplified

__SENSOR __ _
OPTRON 817

Figure 3.2 Example of Sensor Circuit
Motor control is accomplished by using a Monsanto
MCS-6200 optically-coupled TRIAC. This part is ideal
in this kind of application because it provides a simple
means of controlling a line-operated motor without
sacrificing the isolation needed for safe and reliable
operation. Figure 3.3 is a schematic of the motor driv-
ing circuit.
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Figure 3.3 Motor Driving Circuit
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To interface 8049 to the outside world one 8212 latch
was used. This latch was connected to the BUS PORT
and is enabled by an INS or MOVX instruction coin-
cident with BIT 4 of PORT 1 being in a logical zero
state. In this configuration, the 8212 was used to hold
the data until read by the 8049. The connection of
the 8212 to the 8049 is shown in Figure 3.4 and the
parallel port timing diagram is shown in Figure 3.5.
The 8212 parallel port was connected to the LINE
PRINTER OUTPUT of an INTELLEC MICROCOM-
PUTER DEVELOPMENT SYSTEM.

Hon ool DBo
{01, DO DB
Dl DOy 0 DB:
INPUT 6% DO. 7 DBs
LINES Ols 0o DB«
Blo1 DOs DBs
20lp, 8212 DO DB, 8049
2} py, D821 DB
DS A6
DS f———0 l_—Ph
INT, 10

BUSY €—

Figure 3.4 Connection of the 8212

Input Port to the 8049
DATA -—I L
strose  LJ
BUSY —]‘J l—

ACKNLG

L* VARIABLE TIME————J

Figure 3.5 Parallel Port Timing

IV. SOFTWARE

As mentioned in Section 2, the bulk of the timing
needed to control the printer is actually generated by
the printer itself. Therefore, all the software must do
is harness these timing signals and turn on and off the
right solenoids at the right time.

To make things easy, the software needed to drive
the printer is broken into four separate routines.
These are:

1. INITIALIZATION ROUTINE
2. INPUT ROUTINE

3. OUTPUT ROUTINE

4. LOOKUP ROUTINE

The INITIALIZATION ROUTINE turns the motor on
and checks the opto-electronic sensors. If a failure is
found, the routine turns off the motor and loops on it-
self. This insures that the print mechanism is cycled
properly before characters are accepted for printing.
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This routine also initializes all of the variables used by
the printer.

The INPUT ROUTINE reads the characters that are
present in the 8212 input port and writes them into the
8049's buffer memory. The routine then checks the
characters to see if a CARRIAGE RETURN (ASCII
OCH) has been transmitted. If a CR is detected, the
input routine automatically inserts a LINE FEED as
the next character. When the input routine detects a
LINE FEED, it stops reading characters and sets the
direction bits and the print bit in the status register.
This action evokes the OUTPUT ROUTINE. A detailed
flowchart of the INPUT ROUTINE is shown in Figure
4.1.

CHARACTER
READY?

INSERT
LINE FEED

LOWER CASE
ADJUST

SETDON'T
LOADBIT

RETURN ’

Figure 4.1 Input Routine Flowchart
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The OUTPUT ROUTINE initializes both the input and
output buffer pointers and then reads the characters
from the 8049’s buffer memory. After a character
is read the OUTPUT ROUTINE calls the LOOKUP
ROUTINE which reads the proper bit pattern to form
that character. This bit pattern is then used to strobe
the solenoids. After each character is printed, the
OUTPUT ROUTINE calls the INPUT ROUTINE and
another character is placed into the buffer memory.
This type of operation guarantees that the input buffer
cannot “overrun” the output buffer. A flowchart
of the OUTPUT ROUTINE is shown in Figure 4.2.

QUTPUT
TURN
MOTOR ON

PRINT
DIRECTION,

BACKWARD

FORWARD

READ
CHARACTER
ADJUST
CHARACTER

T aRRIAGE
RETURN
FOUND

DECREMENT
POINTERS

PRINT PRINT
SPACE CHARACTER

INCREMENT
POINTERS

CALL INPUT
ROUTINE
YES

TEST/SET
STATUS

READ
CHARACTER

ADJUST
CHARACTER

PRINT
CHARACTER

DECREMENT
POINTERS

Figure 4.2 Output Routine Flowchart

IV-l. HANDLING THE I/O BUFFER

Since the C. ITOH Model 820 printer is capable of
printing in both directions the 80 character buffer
must be manipulated in a manner as to allow maximum
input-output efficiency. This is accomplished by rever-
sing the “direction” of the buffer memory each time
the printer is printing from right to left. For simpli-
city, if it is assumed that the buffer is only five bytes
long, Figure 4.3 can be used to help explain the buffer
operation.

intgl.

Initially the input buffer pointer is loaded with the ad-
dress of the first location in the buffer memory. As
characters are read, the input buffer pointer incre-
ments and fills the buffer memory as shown in Figure
4.3(b) through 4.3(f. When a CARRIAGE RETURN-
LINE FEED (CRLF) is encountered the input buffer
pointer and the output buffer pointer are reset back to
the first location. The OUTPUT ROUTINE then reads
the character from the first location in the buffer mem-
ory, increments the output buffer pointer and calls the
INPUT ROUTINE, which reads another character
from the parallel input port.

The OUTPUT ROUTINE reads the entire buffer, in-
serting space codes (20H) after a CR is detected,
and the input buffer pointer foilows the output buffer
pointer as they “increment” up to the buffer memory.
When the OUTPUT ROUTINE has printed the last
character or space, the output buffer pointer and the
input buffer pointer are set to point at the last location
of the buffer memory. The OUTPUT ROUTINE then
reads the character from the last location of the buffer
memory and proceeds to “decrement” down the buffer
memory. Space codes are inserted until a CR is found.
Figure 4.3(1) to 4.3(0).

The input buffer pointer follows the output buffer
pointer just as in the previous case. When the last,
or in this case the first character is printed, the output
buffer pointer and the input buffer pointer are set to
point at the last location of the buffer memory. Now
the pointers are “decrementing” down the buffer
memory, but the printer is actually printing in a “nor-
mal” left to right fashion.

When the last character or space is printed, the output
buffer and the input buffer pointer are set to the first
location of the buffer memory and printing takes place
in a reverse or right to left manner. After this line
is printed, the print head and both buffer pointers are
in the same position as they were initially. So, four
lines must be printed before the buffer pointers and
the print head complete a cycle. Each of these sit-
uations is handled separately by four different sub-
routines: CASEQ, CASE1, CASE2, and CASE3.

IV-Il. TIMING

All critical timing for the printer controller came from
two basic sources; the timing sensors on the printer
and the internal eight-bit timer of the 8049.

The internal timer of the 8049 was used to control
the length of time the solenoids were fired (600
microseconds) and was also used as a “one-shot” to
align the printer. This alignment is needed to make
the “backward” printing line up vertically with the
normal or forward printing. The “one-shot” is used to
measure the time from the last column of the last
character position until the right sensor flag is covered.
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4.3A OUTPUT BUFFER Y 43P OUTPUT BUFFER Y
BUFFER MEMORY [ l [ I J BUFFER MEMORY F I G ] M I L I K ]
INPUT BUFFER A INPUT BUFFER A

4.3B OUTPUT BUFFER Y 4.3Q OUTPUT BUFFER i |
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Figure 4.3 1/O Buffer Handler
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When the print head reverses direction and the right
sensor flag is uncovered, the timer is then used to
determine where to start printing in the reverse
direction.

The timer and the print wheel on the printer are used
to determine when to place a character. The strobe
from the print wheel informs the 8049 when to fire the
solenoids and the timer allows the proper spacing
between the characters.

V. CONCLUSION

Although the full speed of the 8049 was not used
in this application, the high speed of the 8049 makes it
possible to “fine-tune” any critical timing parameters.
Additionally, the extra available CPU time could be
used to add an interrupt driven keyboard and display,
such as the ones discussed in AP-40, to the printer.
This would allow the printer to function as a complete
“terminal”.

Very little attempt was made to optimize the software,
but still the entire program fits easily in 1.25K of
memory; 750 bytes for printer control and 500 bytes
for character lookup. Adding lower case to the printer
would require an additional 500 bytes of lookup table.
The remaining 250 bytes should be used to add “user”
features such as tabs, double width printing, etc.

The high speed of the 8049 combined with its hard-
ware and software architecture make it an ideal choice
for controlling an 80 column, bi-directional line printer.
The I/O structure of the 8049 minimizes the amount
of external hardware needed to control the printer and
the large amount of on-board program and data mem-
ory allow quite a sophisticated control program to be
implemented.
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APPENDIX B. MONITOR LISTING
il 0BJ SEQ SQURCE STRTEMWENT
1 :
2 R R R R R R N R R E L FE R R R R R R R R R R R R E R R I R R RS R Y F SR EEE ]
3
3 THIS PEOGHAM INPLEMERTS CONTROL OF THE C JITOM MDODEL 828
S PPIRTER THE HWARDWARE CONFIGURATION IS AS SUCH:
[ CBZ21Z INPUT FORT ON BUS = DATA INPUT
: (8212 (UTPUT POURT ON BUS = QUTPUT TO SOLENOID HAMMERS
ke ST INPUT = CHARACTER POSITIONING SERS0R ON PRINTER
kl (TR OINFUT = [HTERRUPY FROM 8212 INPUT FORT
1B JPOKT 18 = MOTOR ON. LON = ON
11 CPORT it = LIKE FEED STROBE. LOW = ON
12 TPOKT 16 = LEFT MARGIK SENSOR. LOW WHEW COVERED., HIGH WHEN OPEN
13 ‘PORT 1T = RIGHT MARGIN SENS(IR. LOW WHEN COVERED., HICH WHENK OPEN
14 Ty = FIN 2 OF LM339, PRINT WHEEL SENSOR
1S5 CPOKT 16 = PIN 13 OF LM339
16 tPOQRT 17 = PIN 14 OF LN339
17 :
j R EEE R L RN R E R R R R R R R R R R S R R R R R R R R R RS R RS RN R RS 2]
13 :
28 JSYSTEM EQUATES
21
ngae 22 IWBUF EBU 4] (POINTS AT INPUT LOCATION
ganl 23 GUTRUF EQU k1 POINTS AT GUTPUT LOCATION
3882 24 RAYPKRT EQY (4 S3TATUS FOR PRINTING
g8n3 25 STBCNT EQU K3 :STROBE CDUNTER
g88gs 26 TEMFPI EQU K4
BB@s 27 S5Tatus EQU RS iBIT B8 = LINE FEED SET
23 iBIT 1 = PRIRT
29 IBIT 2 = CONTINUE
kf:] BIT 3 = LR FOUNRD
31 :BIT 4 = LF FOUND
32 :BIT S = LF FOUND IN PRINTING
33 sBIT 6 = PRINT DIRECTION
34 ‘B = RIGHT TO LEFT
35 t1 = LEFT 70 RIGHT
36 tBIT 7 = BUFFER LOAD DIRECTION
37 ;B = FIRST TO mAX
33 i1 = MAX T0 FIRST
3886 19 LINCNT EQU o tTHE LINE COUNTER
a88r 4B JUNKY EGU g
ABef 41 MAX EQU 6FH ‘N@X BUFFER LOCATION
geae 42 FIRST EQU ZBR tBOTTOM OF BUFFER
43 SEJECT

10
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SOURCE STHTEMENT

ORG BBOK

JUMPE QOYER THE IHTERRUPT LOCATIONS

Pz 1 :DON"T USE IKRTERRUPTS
JdMP EGIN tBEGIN THE PROGRAM
(139 BaH

(START THE FROGRAN
CLOUP UNTIL THE RUFFER FILLS UP

LI A.53TRTUS PGET THE STATUYS

JB1Y LPRHT P1F PRIKTING, CONTINUE
CotL LbBUF ‘READ INTO THE BUFFER

NP PONT ‘LaoP

THIS ROUTIHE FRINTS A& LINE

17 FIRST 5@YES THE STATUS

-ARD THEW DETERNINES WHICH DIRECTION TO PRINT
TAND HOW 70 MANIPULATE THE BUFFER

JNP STuf HK GO FIX UP THE STRTUS

NEBT LA3E23 ;JUMP 70 CASE 2 AKD 3
N34 CH3EBL CMUNP TO CHSE B AKD 1

‘CHSEBY. LOADIHG THE BUFFER FROM FIRST TO MaXx

LY ULTHUF . #FIRST SSET UP QUTBUF

LI INSUF. #FIRST (BET UP INWBUF

MOy A.SAVENRT {GET THE SAVED STATUS

ChiL HOTON :TURN ON THE MOTOR

VBe CHa5EL PRINT FOWARD

CriL FRHTBK tGET RERDY TD PRINT BACKMARDS

JHP (n3ED SPRINT BACKWARDS

(CHSE23. LOADING BUFFER FROM MAX TO FIRST

Ny GUTEUF . #MAX :SET UP OUTBUF

noYy THEUF. #8AX t3ET UP IHBUF

nov H FAVPNT IGEY THE PRINT STATUS

ChaLL WOTGH :TURH ON THE MOTOR

JES CAZE3 JPRINT LEFT 70 RIGHT

CaLL FONTBK {GET READY TD FPRINT BRCKBARDS

L1 CH3E2 {PRIRT RIGHT TO LEFT
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as4s
2042
8844
8846
a84s8
a84p
as4g
8840
ud4F
apse

88352
8853
aess
8e36
Bess
LLED]
assc
885¢E
8aed
2862
8864
8866
8868
88éa
BBsC
BBED
BB6F

12

0By

Fi

3491
8129
F242
94 SE
C6ARE
BF28
9463
8431
BF28
9463
94 5E
C6RE
F1

8128
3491

B444

F1

3491
AF

B128
F262
9463
94 5E
€675
Be32
B128
BF28
9463
943E
€675
F1

3491
Bd462

SEQ

93 CASER:
94
93
96
9?
98
99
188
101
182 FOC:
183 FDC1:
184
188
18¢
187
108
189
118
111
112
113
114
113
116 CASEL:
117
118
119
128
121
122
123
124
125 CRFOND:
126
127
128
129
138
131
132
133 SEJECT

SOURCE STATEMENT

noy
CALL
nov
JB?
ChALL
gz
nov
CaLL
JRP
nov
CALL
CALL
$2
nov
noy
CALL
nov
JHP

H

h,@DUTBUF
FXPRNT
QOUTBUF.,#28H
FdC

INCTST
WATCHOD
JUNK1, #28BH
GTPRNT

CASER

JUNK]., 828H
CTPRNT
INCTSTY
BATCHD
h,@0UTBUF
@OUTBUF ., D28H
FXPRNT
JUNKL., 8

FocCt

JGET THE CHARACTER
;ADJUST FOR PRINTING
JPUT A SPACE IN BUFFER RAN
JFOUND A CR

JUPDRTE OUTBUF

JUALT FOR END

SGET A SPACE TO PRIKT
;G0 PRINT A SPACE

iLOOP

5GO0 PRINT THE LASY SPACE
;G0 PRINT A CHARACTER
JCHECKX DUT BUFFER

JWAIT FOR THE END

JGET THE CHARACTER

SPUT A SPACE THERE

JFIX THE CHARACTER UP
iSAVE 1T

iLooP

3
SCASE 1. PRINTING LEFT VO RIGHT, LOADING BUFFER FRON
SFIRSY TD MAX

nov
CALL
nov
nov
JB7
CALL
CALL
vz
JRP
"oY
nov
CaLL
CALL
g2
nov
CALL
JNP

R, QOUTBUF
FXPRNT
JURKL. A
SO0UTBUF.N28H
CRFOND
CTPRNTY
INCTST

WATCH

CasEl
POUTBUF . #28H
JUNKL, 828K
CTPRNT
INCTST

WATCH

R, QOUTBUF
FXPRNT
CRFOND

JGET THE CHARACTER

SADJUST FOR PRINTING

;SAYE aCe

JPUT @ SPACE IN THE BUFFER

sFOUND A CR?

;GO PRINT THE CHARACTER

JCHECK THE BUFFER

318 THE LAST CHARACTER BEINGC PRIHTED?
iLoop

JPUT A SPACE IN THE BUFFER MEMORY
3PUT A SPACE IN TEMP LOCATION

3GD PRINT THE SPARCE

SCHECK THE BUFFER

;LAST CHARACTER PRINTED?

SGET THE NEXT CHARACTER

SADJUST IT

;Loop



intgl.

Loc

8e71
BB73

8873
8876
.1Lk4d
BB?8
a87a
8878
8870
BB?7E
Bazf
8881
8883
asss
aee?
BBSSB
888y
gese

aeso
0B 8E
apse
8B92
BBI34
8896
(131
889q
B89C
BB9E
8848
BBA2
L-LEL
88a6
|-1.EYe
anns
[2ET
apAacC

0By

9478
8480

F1

3491
B128
F29E
9472
C6RE
BF28
9463
848D
BF28
9463
9472
C6RE

3491
AF

8128
8448

SEQ

134
135
136
137
130
139
148
141
142
143
144
143
146
147
148
149
158
151
152
133
154
155
156
157
158
159
168
161
162
163
164
165
166
167
168
169
178
171
172
1723
174
175
1?76
177
178
179
188
181¢
182
183

DOLF:

WATCH:

LOOPM:

OVRY:

CASE2:

FbDER:

FOCRL:

$EJECT

SOURCE
3THIS

;
CaLL
NP

iTHIS
SHEAD
i

CLR
nov
STRT
CALL
IN
¥87
sToP
nov
J82
CALL
ANL
ANL
nov
nov
JBS
JRP

SCASE

STRATERENT

ROUTINE CALLS THE

LINEFD
PRNT

ROUTINE COMPLETES
IS MOVING LEFT TQ

R, 8BFDH
R, 98FBH
STATUS. N
R, SAVPNT
DOLF
PRNT

2, PRINTING RIGHT

iMAK TO FIRST

H

noy
CALL
noy
JB?7
caLL
yz
nov
CALL
JNP
NOV
chatL
CALL
Jz
L1:Ad
ChALL
nOoV
noYy
JNP

A.eDUTBUF
FXPRNT
@OUTBUF ,¥28BH
FDCR

DECTST
WATCHD
JUNK1. #2BH
GTPRAT

CRSE2

JUNKL, #2BH
CTPRNT
DECTST
WATCHD

A, e0UTBUF
FXPRNT
JUNKL, B
@OUTBLF, N208H
FDCR1

LINE FEED

iSTROBE LINE FEED SOLENOID
;G0 BACK TO THE PRINT ROUTINE

A LINE WHEN THE PRIRT
RIGHT

i ZERB ACC

$2ZERD TINER

iSTART THE TINMER

;60 READ THE LAST CHARACTER
SEXANIN PORT ONME

JCHECK RICHT HAND SENSOR
3STOP THE TINMER

JGET THE STATUS

SJUNP IF CONTINUE 1S SET
sTURN ROTOR OFF

JRESET BIT ONE

JRESET CONTINUE BIT
IRESTORE STATUS

SGET THE SAVED STaTUS

300 A LINE FEED IF BIT IS SET
1G0 BACK TO PRINT ROUTINE

TO LEFT, LOADING BUFFER FROM

GET THE CHARACTER

SADJUST FOR PRINTING

JPUT A SPACE IN BUFFER RAM

tFIND & CR YET

sCHECK TYHE BUFFER

i1F ZERO WAIT FOR SENSOR FLAG

3PUT SPACE IN TENP LOCATION

iG0 PRINT SPACE

SLDOP

JGET A SPACE

GO PRINT THE CHARACTER

$CHECK THE BUFFER

SLEAVE 1F DONE

$GET A CHARACTER

SADJUST THE CHARACTER FOR PRINTIRG
t3AVE 1T

iPUT A SPACE WHERE THE CHARACTER ¥AS
iLooP

AP-91
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AP-91 In .

L0C 084y SEQ SOURCE STATEMERT
184 H
185 iTHIS ROUTIME WAITS FOR THE SENSOR FLAGS TO BE COVERED
186 SBHEN PRINTING RIGHT TO LEFT
187 H
BBRE 3488 188 WRTCHD: CALL LDBUF :1GD READ THE LAST CHARACTER
asse 89 189 IR h,PL iGET SENSOR INFORMATIGH
@681 D2RE 198 JBs WATCHD ;LOOP 1F SENSOR IS NOT COVERED
2883 fFo 191 nov A, STATUS :GET THE STATUS
8884 5286 192 JB2 OvVR JSEE 1F CONTINUE IS SET
B0B6 94DF 193 CaLL ROTOF STURN THE MOTOR OFF
8888 S3FD 194 ARL A.8BFDH IRESET BIT
aeda 33FR 195 OVR: ANL A, 9BFBH iRESET BIT 3
888C AD 196 nov STATUS. A ;RESTORE STATUS
888D Fh 197 nov A, SAVPNT $GET THE SAVED STATUS
aBBE B271 198 JBS DOLF 100 A LINE FEED
88CH B4BA 199 Jnp PRNT TERIT
288 H
281t JCASE 3. PRINTING LEFT TO0 RIGHT, LOADIRG BUFFER FROM
B2 sMAX TO FIRST
2083 H
BBC2 Fi 284 CASE3: MOV A, @0UTBUF IGET A CHRRACTER
88C3 3491 283 caLL FXPRNT JFIX FOR PRINTING
B8BCS AF F1:17 nov JUNKL, A :3AYE CHARACTER
88ce 8128 287 NOV POUTBUF . D2BH ;PUT A SPACE IN THE BUFFER
88c8 F2D2 288 JB? CRFND JLEAVE IF A CR IS FOUND
BBCA 9463 289 ChLL CTPRNT ;GO PRINT THE CHARACTER
88CC 9472 218 cALL DECTST JCHECK THE BUFFER
88CE C675 211 g2 NATCH :LEAVE IF DONE
asps B4C2 212 JHP CASE3 :LOOP
asb2 B128 213 CRFND: WOV POUTBUF . #28H sPUT A SPACE IN THE BUFFER RAN
288b4 BF28 214 nOY JUNKL, #2BH :GET A SPACE
88D6 9463 213 CALL GTPRNT JPRIRT A SPACE
88Db8 9472 216 CALL DECTST JCHECK THE BUFFER
88Dba C675 217 J2 WATCH JLEAVE 1F DONE
asot F1 218 nov #,0D0UTBUF JGET HEKT CHARACTER
2800 3491 219 CaLL FXPRNT TRDJUST 1T
880DF B4D2 228 JRP CRFRD iLOOP
221 SEJECT

14



intgl.

Loc o8y SEQ SOURCE STATEMENT
B18B 222 ORG 1BBH
223 H
8188 B9 224 LDBUF: IN R.PL ;READ PORT 1
8181 B2iC 225 JBS LNNODE iBIT S = H = LINE NODE
8183 1287 226 JEB ARND FJUNP AROUND IF MOTOR 15 ON
Bi185 8981 227 ORL P1.381H iTURN THE MOTOR OFF
8187 928F 228 ARNWD: JBs HOFF N0 FORM FEED
8189 FE 229 noy A, LINCKT iGET THE LINE COUNTER
818 4388 238 ORL A, 488H JSET MSB
818C RE 231 nov LINCNT .2 JRESTORE THE LINE COUNTER
8180 23FF 232 nov A BBFFH ISET ACC
B1BF 721a 233 NOFF: JB3 NOLF i JUMP 1F RO LINE FEED
Bi1l 3478 234 Catl LINEFD G0 PO A LF DR FF
8113 B89 235 BUTLOP: IN R.PL JREAD THE PORTY
114 7214 1) 83 ROLF tWRIT FOR SWITCH TO BE RELEASED
#8116 9218 237 VB4 HOLF iWAIT FOR SVITLCH TO BE RELEASED
B11B 2413 238 JnP BUTLOFP ‘LOOP
Biin 2488 233 NOLF: .14 LDBUF :LOOP
248 3
241 (FIRST SEE IF A CHRRACTER IS5 PRESENT IN THE BUFFER
242 ;
811C 261F 243 LHMODE: JNTB CHAR t1F CHARACTER PRESENT, READ IT
811E 83 244 RET J1F HOT, EXIT ROUTIHE
2453 H
246 i1F THERE 1S A CHARACTER. READ 17
247 H
Bl11F FD 248 CHaR: NOY A, STATUS fGET THE STATUS
8128 5249 249 JB2 ARKDJP +1F CONTINUE 1S SET. DON'T LOAD
8122 9249 258 Ja4 ARNDJP :1F LF 15 SET, DON’T LOAD
B124 7244 251 J83 LFCREK i¥AS CR SET, SEE IF NEKT CHAR IS LF
8126 94D6 252 calt GTCHR G0 READ A CHARACTER
B128 3461 253 GOOD: ChaLL FXCHAR iMAKE SURE 17 IS 0K
8128 AB 254 NoY #1NBUF. A ;3AYE CHARACTER IN BUFFER MENORY
8128 FD 25% LIx7 f.STATUS JGET THE STATUS
B12¢ F239 256 Jez suB! {1F BIT 7 IS SET DECREMERT BUFFER
B12E 18 257 INC INBUF :UPDATE IHBUF
812F 2378 258 NOY A ANAK+L GET TOP
B131 D8 259 XRL A.IHBUF iRRE WE AT THE TOP?
B132 9649 268 JNZ ARNDIFP :1F HOT GET THE STATUS
8134 F8 261 NOY A INBUF tGET INBUF
8135 87 262 DEC f ICHANGE BY ONE
8136 AB 263 noy INBUF.A iPUT 1T BACK
8137 2449 264 JuP ARNDJF iGET THE STRTUS
B139 F8 265 SuB1: noY h. THBUF SGET INBUF
8138 B? 266 PEC A ;CHANGE BY ONE
B13B A8 267 MOV IRBUF. A JPUT INBUF BRCK
B13C 221F 268 HDY A, RAFIRST-1 JGET THE BOTTOM OF THE BUFFER
B13E b8 269 XRL A, INBUF :TEST THE BUFFER
B13F 9649 eva IRz ARNDJP +1F WOT ZERO READ THE STATUS
8141 18 271 IHC IHBUF iMOYE INBUF BACK
B142 2449 ev2 JHP ARNDJP iGD GET STATUS
B144 FO 2?3 GETSTA: MOV A.S5TATUS GET THE STATYS
8145 1249 274 JBB ARKDJP +1F BIT 8 SET, BYPASS
B147 93258 275 JB4 STBITY +1F LF 15 FOUND, SET THE STATUS
8149 83 276 ARNDJP: RET JERIT
ev? H
278 JTHIS ROUTINE “FORCES™ A LF AFTER A CR
279 H
B14n 94D6 288 LFCRCX: Call CTCar JREAD A CHARACTER
B14C 2384 281 LI'R) AL ABAH iGET A LIHE FEED
Bi14E 2428 282 JNP GOob IHUMP BACK
283 ;
284 JTHIS ROUTIRE SETS THE STATUS BITS
2895 H
BISB FD 286 STBIT1: MOV 6,STATUS :LOAD THE STATUS
B151 3259 287 JB1 STPKNT s1F STILL PRINTING, LERVE
8153 4382 288 oRL A, ¥B2H 1SET PRIKT BIT
B135 8348 289 ADD A, 848H JUPDATE POSITION COUNTER
#8157 AD 298 MDY STATUS. A ;PUT STATUS BACK
B158 83 291 RET JERIT ROUTINE
8159 5268 292 STPRNT: JB2 BYEBYE i CHECK CONTIHUE BIT
B158 4384 293 ORL A.AB4H iSET CONTINUE BIT
8150 B348 2934 ADD A, #48H JUPDATE PRINT DIRECTION
B15F AD 293 noy STATUS. A SPUT THE STATUS BACK
B168 83 296 BYEBYE: REY SEXIT
297 3

AP-91
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AP-91 |n .

LeC 0By 5E@ SOURCE STRTEMENT
298 sTHIS ROUTINE “CONVERTS™ LOWER CASE LETTERS TO
299 SUPPER CRSE
188 L
#8161 97 381 FXCHAR: CLR c (CLEAR THE CARRY
B162 537F 382 ANL “,W7FH iSTRIP M5B
B164 AF 383 L11Y JUNKL. A ISAYE ACC
8165 B3A8 384 Aapp A, 9BABH SSEE 1F MNUMNBER 15 6BH
8167 E678 385 JNE FINE (1F CARRY ISN’T SET, JUNP
8169 FF 386 noy A, JUNKL SGET ACC BACK
a16a 37 387 cPL a ;SUBTRACT 2BH FROM THE ACC
8168 8320 308 ADD [ PE H -1
B816b 37 389 cPL [
B16E 2474 318 NP FIXDUN $JUMP TO TEST CR LF
8178 37 311 FINE: cPL A iNOW SUBTRACT ABH FROM ACC
8171 B3A8 312 ADD A, 98ABH
8173 37 313 cPL [
8174 AF 314 FIXDUN: NOY JUNKL. A JSAVE A
8175 D38BD 315 XRL A, 4BDH 118 CHARACTER A CR
8177 967F 316 JHZ LFTEST IF 1T 1S NOT TEST LF
81?79 FO 317 nov A.STATUS JGET THE STATUS
8174 4388 318 ORL A, 988K JSET BIT 3
a17c AD 319 nov STATUS. A ;RESTORE THE STATUS
817D 248F 328 Jnp FIXFIN SLEAVE
B17F FF 321 LFTEST: MOV 0, JUNKL {GET CHARACTER BACK
8188 D38a 322 XRL a, 0BAH 518 1T A LF
8182 cé689 323 J2 FIXUP S1F 1TS NOT, WE ARE DOME
8184 FF 324 MOV H.JUNKL {GET THE CHARACTER BACK
8185 D3AC 325 XRL 6, 28CH ;18 1T A FORM FEED
8187 368F 326 N2 FIXFIN S1F NOT FURN FEED, JUNP
8189 FO 327 FIXUP: MOV W.5TATUS SGET THE STATUS
818n 4318 328 oRL AL 81BH SSET BIT 4
818C AD 329 nOv STATUS. R sRETURN THE STATUS
B18D 3458 338 ChaLL STBIT! JSET THE STATUS
B18F FF 331 FIXFIN: MOV A, JUNKI :GET THE CHARACTER
LoC 08y SEQ SOURCE STATEMENT
p198 63 332 RET JERIT FIXCHAR
333 i
334 STHIS ROUTINE RECOGNIZES A LF, FF. AND CR
335 JDURING THE PRINT DPERATION
336 $IT ALSO FORCES A SPACE IF # CHARACTER FOUND
337 :1H THE BUFFER IS HOT IN THE LODBKUP TARLE
338 :
8131 #F 339 FXPRNT: MOV JUNKL, A JSAYE ACC
8132 D3AC 348 XRL h.9BCH (FORM FEED
8194 C6B2 341 Jz FFFIX iGO SET FORMN FEED
8196 FF 342 nov nJUNKY {RESTORE CHARALTER
8197 »380 343 XRL A.9BDH {36E IF 1T 1S A CR
B199 C6AR 344 R CRFIX (LEAVE 1F 1T 1S
8198 FF 345 NOY A, JUNKL JGET ACC BACK
819C D38A 346 XRL A, #BAK (3EE IF 1T 1S A LF
B19E C6AB 347 NE4 LFFIX tLEAVE IF IT IS
8108 FF 348 nov AL JUNKL {GET CHARACTER BACK
811 S53EB 349 ANL A.4BEBH SSEE IF 1T 1S A CHARWCTER
B1a3 96BD 358 INZ ISCHAR SIF 1T 15 JURP
B1AS 2328 351 nov A NZBH (PUT A SPACE IN ACC
B1a7 83 352 RET SEXIT
Bl1AB 4388 353 CRFIX: ORL a. 988K JSET BIT 7
BlAA 83 354 RET FEXITY
B1RB FD 355 LFFIX: MOV R.STATUS (GET THE STATUS
BIAC 4328 356 ORL A, 928H iSET LF BIT IN STATUS
P1AE AD 357 nov STATUS, A iPUT THE STATUS BACK
B1AF 2328 358 L1 h,#z8H iGET A SPACE
8181 93 359 RET SERIT
B1B2 FD 268 FFFIN: NOY A STATUS {GET THE STATUS
B1B3 4328 361 GRL W.B28H JSET LINE FEED BIT
BIBS AD 362 nov STATUS, A {PUT THE STATUS BACK
8186 FE 363 nov A LINCNT JGET THE LINE COUNT
B1B? 438B 364 ORL R, #BEH (SET BIT 7
B1B9 AE 365 NOV LINCRT . A JPUT LINE COUNT BACK
8186 2328 366 NOY A, N28H iGET A SPACE
818C 83 367 RET JEXIT
B81BD FF 368 ISCHAR: MOV A JUNKL {GET CHARACTER BACK
BIBE 533F 369 ANL A, B3FH (3TRIP THE TWO M5B
B1cB 83 378 RET CENIT

16



intgl.

LoC

81ct
81c2
81c3
81C4

B1CS
81Ce
81C8
gi1cCa

si1cc
B81CO
81cCE
a108
atb2
aip4
B1D6
8107

BiD8
Bibn
81D8
B10C
8tbE
BLEB
BlE1
BLIE2
BlE3

0B

RC
E?
E7
6C

2C

B2CR
44A0
64AB

AF
FD
D204
5608
2406
4604

98

23F3

55
16E8
240C
2?7

65
83

384
385
386
387
388
389
398

396

488
491
4082
483
404
4BS
486
407
.88
489

PRNTIT:

SHORT:

FIRE:

FIREX:

LA &
FIREY:

TSITF:

KTDUN:

$SEJECT

SOURLCE STRTEMEMWT

STHIS ROUTINE PRINTS THE CHARACTER IN THE ACC

L1:A) TEMPL. A

3SAYE CHARACTER
RL L] SMULTIPLY BY TWO
RL ] SMULTIPLY BY FOUR
C13] A, TENPL 1ADD ONCE TO MULTIPLY BY 5

;NOU SEE WHAT PART OF THE LOOXUP TABLE TO USE

XCH A.TENPL JPUT CHARACTER IN R, TARGET IN TEMPI
+BS SHORT fJUMF TO HIGH ARDDRESS IF BIT 5 SET
JHP PHGE) :GD TO FIRST PART OF LODOKUP TABLE

JNP PAGE2 ;60 TO SECOND PAGE OF LOOKUP TARBLE

;IHIS ROUTINE TRIGGERS THE SOLENOIDS FOR 688 MICROSECONDS
JAFTER WAITING FOR THE TRIGGER SIGNAL FROM THE PRINTER

i

L12] JUNKL. A ;BAYE THE ACC

nov h,STRTUS JGET THE STATUS

JBé LAS? iSEE IF FORWARD OR BACKWARDS
3Tt FIREX ialT FOR T

Jnp FIREY sLEAVE

WRTL LRS! iLOOP

nov AL JUNKY tGET ACC BACK

novy #RB. A STRIGGER THE SOLENOCID

SNOM KILL BB MICROUSECONDS

"oy R.$8F3H iLOAD DELRY NUMBER
nov T.8h FPUT IT 1IN TIMER
STRT T ;STRAKT THE TIMER
JTF KTDUN JLOOP ON TIMER FLAG
JNP TSJTF H

CLR A s ZERO ACC

NOVX PRB. A s TURH OFF SOLENOIDS
STOP TCHNT ;STOP THE TIMER

RET SEXIT FIRE ROUTINE

AP-91
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AP-91 |n

L0C 08y SEQ SOURCE STATEMERT
418 H
411 B L L Ry L R R L R P
412 i
413 iTHIS 15 THE LOOKUP TABLE. THE M5B 1S HOT USED, THE NSB - |
414 518 THE DOT THAT 1S THE TOP OF ANY GIYEN CHARACTER AND THE
415 iLSB 15 THE DOT THAT 15 THE BOTTOM OF ANY GIVYEM CHARACTER
416 H
417 IOBRIARNSIEBLEAIAASTAEIIR S BEAIIIER G RAISBISANDXE RIS IDRIBID NS
418 5

B2@e 419 ORG ZBBH
428 ie

8208 3E 42) TABLEY: DB 3EH L

B281 41 422 ] 414 i ow »

8282 S50 423 bB SDH P s %

B283 39 424 b8 S9H T

8284 4E 425 1d:3 4EH P was
426

8285 ?¢ 427 b8 ?CH R TEEY]

8286 12 428 7] 12H : L]

8287 11 429 1] 11H : « *

8zag 12 438 133 12H H L)

B2@8%* 7C 431 1] 7CH T Y ¥
432

8286 7F 433 0B PFH Dok aea

4288 49 434 0B 49H P

828C 49 435 b8 49H FAL I B

B2BD 49 436 0B 49H FEEE T Y

82BE 36 437 DB 36H : LT T
438

82BF 3E 439 B 3EH HER AL

a218 41 448 DB 41H ] *

8211 41 441 1] 41K P »

8212 41 442 1] 41K Y *

8213 22 443 e 22H P} *
444

8214 7F 445 e ?FH YY)

8215 41 446 ] $1H ;o »

B216 41 447 ve 41K Y »

8217 41 448 4] 41K HE ] *

8218 3E 449 v IEH N
458

8219 7F 451 14 FFH AT EY )

8214 49 452 1:} 49H T )

B21B 49 453 DB 49H L

821C 49 454 o8 494 » ox %

8210 41 453 ] ] $1H . “
456 $EJECT

18



intel.

LocC o8By SEQ SOURCE STRTEMENWT
457
B21E 7F 459 DB 7FH P eseares
821F 8% 459 ve B3H : = »
8228 89 468 1] BIH ; L
a221 89 461 08 B9H i »  »
8222 8% 462 08 B1iH ; »
463
8223 3¢ 464 08 2EH o aeeew
8224 41 465 [} $1H B *
8223 41 466 b8 41H i *
8226 351 467 oB SIH B »
B227 71 468 bB 71H tosae .
469
8228 7F 478 DB ?FH I T
8229 @e 471 0B B8H : .
8224 B8 472 DB B8H i *
2228 @8 473 08 B9H 5 *
822c 7F 474 0B PFH ; saesaen
473
8220 @@ 476 b8 BBH H
B22E 41 477 DB 41H P »
B22F 7F 478 pe ?FH YRR
8238 41 479 bB 41K i »
8231 B8 488 d:3 B8M :
481
8232 28 482 0B ZBH i
8233 48 483 (13 48H P
8234 48 484 (1] 48H )
8235 48 485 0B 48K A
B236 3F 486 3] 3FH : sesasa
487
8237 ?F 488 ve 7FH IR ETTTTTY
8238 @8 489 be B8H : .
8239 14 498 b8 144 : .
823a 22 491 DB Z2H E *
8238 41 492 4 41K - »
493
823C 7F 434 bB 7FH Do ssssses
8230 48 495 DB 4BH o
B823E 48 496 ] 4BH P
823F 48 497 1] 48H i
8248 48 498 DB 48H ;e
499
B241 7F 588 ] 7FH Posskaans
B242 B2 581 b8 B2H : .
8243 ac 582 1] BCH 5 .
8244 82 583 0B 82H ; .
8245 7F 584 1] 7FH YT
585
B246 7F 586 B ?FH HETTEEY R
8247 B4 587 D8 B4H ; »
82408 88 588 ] B8H : .
8249 18 589 bl 18H ; .
82448 7F S18 D8 7FH Poksssans
S11 $SEJECT
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AP-91

Loc

B248
B24C
B8R40
B824E
B24F

8258
8251
8252
82353
8254

8233
8256
82357
8238
8239

82%n
82358
B23C
8250
B23E

B25F
B268
8261
8262
B263

8264
8265
8266
8267
268

B269
826k
8268
826C
B26D

B26E
B826F
8278
8271
8272

8273
8274
8275
8276
8277

20

SEQ

St2
513
514
51§
Sté
517
Sis
513
528
521
522
523
524
829
526
527
528
529
538
531
532
533
534
535
536
537
538
539
S48
541
542
543
544
545
S4¢6
547
548
549
558
551
552
553
554
555
556
557
558
559
568
561
562
563
564
565
S66 SEJECT

08
be
[}
(4]
e

SGURCE STATEMENT

3EH
41K
41H
41H
3EH

7FH
B3H
89H
89H
86H

3EH
41H
S1H
21K
SER

PFH
89H
198
&9H
46H

26H
494
49H
49H
3ZH

BiK
BiH
7FH
B1H
B1H

2FH
48H
4BH
48H
3FH

1FH
28H
4BH
ZBH
1FH

TFH
28H
18H
<BH
TFH

rEASN
- »
* *
» *»

L R T

EEE TR
- »
L]
» 8

T

LR EEZ ]
*
* »
» »
* kA

IETE )

L]

s *

* % 0
* LY

LR R

LEEEETTY
-

LR )

-
LEE LR



intel.

toC 0By SEQ SOURCE STHTEMERT
567
8278 63 568 1] 63H ] [T
8279 14 569 0B 14H : . o
8274 B8 578 [3:3 88H H »
8278 ie 571t 0B 144 H . 9
827C 63 572 DB 63H ;o e 3
573
827b 83 §74 DB B3H H s
B827E 84 $7% B B4H : »
B27F 78 576 oB 78H 5 seeR
a288 8¢ 577 0B 84K 5 *
a281 83 578 e 83H : .
579
8282 61 588 08 61H s »
8283 51 581 08 S1H ioe s »
8284 49 582 0B 49H HIEE TR
8285 45 583 DB 45H ;o *
28286 43 584 DB 43K i (L]
585
a287 7F 586 [ ?FH i osansae
8288 7F 587 b8 PFH ; smunsan
8289 41 588 0B 41H P »
B28h 41 589 o8 41H ;. »
8288 41 598 o8 41H ;o *
591
828C 82 592 0B B2H : »
8280 B4 593 08 BdH ; *
B28E A8 594 DB 88H ; .
828F 18 595 b8 184 B .
a298 28 596 DB Z8H P
597
8291 41 599 08 41H ) *
8292 41 599 08 414 I *
8293 41 [3:1:] ]} 41H HE Y *
8294 7F 601 b8 ?FH TS
8298 7F 682 DB 7FH HETTEETY)
683
8296 18 604 3 18H H .
8297 88 685 DB 88H H »
8298 84 686 bB B4H ; »
8299 @8 687 1] B83H 5 *
8295 18 688 2] 18H 3 .
689
B298 48 618 0B 48H P
829C 48 611 08B 48H ;.
8290 48 612 0B 48H [
B829€ 48 613 D8 48H F ]
829F 48 614 2] 4BH i
615 SEJECT
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Lec

B2/8
82a2
8243
B2A¢
B2R6
LFL T4
828
B2AR
82naB
82aC
B2AD
82AF
azst
8283
B2B4
8286
8287
8288
8289
8288
828C
az2@d
828BE
828F
gace
ga2c2
a2ce

22

SEQ

616
617
618
619
628
621
622
623
624
628
626
627
628
629
638
631
632
633
634
635
636
637
633
639
648
641
642
643
644

PRGEL:

LKLO:

BAKWRD:

LKkLoy:

SEJECT

SOURCE STRTEWERNT

LIA)
noY
€PL
JBé
nov
Movye
CALL
IKC
INC
noy
XRL
JHZ
JNP
Kov
ADD
noy
Koy
nOve
ChRLL
L1
bEC
nov
INC
NDY
XRL
JHZ
JHP

STBLCNT . #88H
A SAVPNT
(]

BRAKWRD

A TENPL
A.ea
FIRE
TERFL
STBCNT
A.STBLCHT
Q. 8BSH
LKLD
SETTIN
R, TENPI
R, SB4H
TENPL. 4
R.TENP]
h,en
FIRE
A.TENPI
f
TENPI. A
STBCNT
A.STBLHT
A BBSH
LKLO1
SETTIN

1ZERD STROBE COUNTER

SCET DIRECYIDN

SFLEIP BITS

i 1F BACKUARD yUNP ODT

:GET THE TARGET

iGET THE DATA

iSTROBE THE SOLENDIDS
:INCREMENT THE POINTER

s INCRENENT THE STROBE COUNTER
:GET THE STROBE COUNTER

i18 1T FIVE

JREPEAT 1F NOY FIVE

360 BACK

JGET THE TARGET

;COMPENSATE FOR GOING BACKUARDS
J3AVE 1T

SGET THE TARGET

SGET THE DATA

JSTROBE THE SOLENDIDS

JGET TEMPY

IDECREASE BY OME

PUT 1T BACK

;INCRENENT THE STROBE COUNTER
iGET THE STROBE COUMTER

;18 IT FIVE

JREPEAT 1IF NOT FIVE

;G0 BACK, CHARACTER 1S DONE



intel.

Ltec osy SEQ SOURCE STATEMENRT
645 je
#388 646 ORG 3884
647 ;e
648
8388 g8 649 0B BBH :
8381 B8 658 0B BAH :
8382 88 651 o8 B8H i
2383 ae 652 B BBH B
8384 88 653 e B8H 5
654
2385 B8 65% 7] BEH H
8386 BB 656 2] BEH 3
8387 SF 657 be SFH BERETTIT)
8288 88 658 oe BAR H
838% 8B 659 DB BBH
668
838A BB 661 4] BBH H
838k 87 662 DB 87H : TR
a3ac as 663 pe BBH ;
B38b B7 664 B B7H : b
B3BE 88 665 [ BAH H
666
B38F 14 667 08 144 H « *
8318 7F 663 0B 7FH AT ITTTEY
8311 14 663 g} 14K : L
B3tz 7F 678 bE PFH T ITIYY)
8313 14 671 [ 14H 3 .
672
8314 24 673 0B 24K [
B315 24 674 B ZAH R
8316 7 673 o8 TFH EETEETE)
8317 24 676 ] 2aH H * * %
8318 12 677 b8 12H H . 2
678
8319 23 6793 4] Z3h . e
B31a 13 688 4] 134 : . s
8318 B8 681 ] B&K H *
831C 64 682 ] [X L] T
831D 62 683 08 62H P .
684
B31E 36 683 123 36H ;o se A
B31F 49 686 ] 494 FE I ]
8328 56 687 0B S6H T
8321 28 688 14 2BH P
8322 38 689 ] SBH FE
638 SEJECT
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Lec 080 5EQ SOURLE STATEMENT
691
8323 B9 692 3] BaH
a324 08 693 08 BBH ;
8325 87 694 be BYH : EEEY
8326 B8 6935 4] BBH :
8327 88 696 3 88# :
697
8328 1iC 633 [d:3 10H : e}
8329 22 693 1d:] Z2H H “ »
8328 41 k4 1] [ 41K Lo »
8326 BB 781 1] BBH :
e3a2c 98 rez be BBH
783
8320 88 784 Q] B@H ;
@32€ B8 7BS 2] BBH :
B32F 41 786 08 d1H i »
8338 22 vev 1] 2K P v
8335 1€ 783 08 1CH : o
789
B332 22 718 0e ¢2H o .
8333 14 711 e 144 : « »
B334 7F 712 & TER EEETERTT]
8335 14 713 7] 144 : . o
8336 22 714 e ¢2H oA .
715
8337 88 718 B B3H : *
8338 B8 717 [2:3 B9H ! »
8339 7F 718 4] TFR T YT
8334 B8 719 g3 B9H i *
8338 B8 vae q] 88H : .
721
B33C a8 7az2 jd3 BBH H
8330 48 7e3 g3 4BH i
833€ 38 724 ve 38H foaw
833F B8 ves 0B 8BH :
8340 BB Tae ve B884H
rav
8341 88 728 0R B8H *
8342 a8 vas be B8H »
8342 88 ?38 DB B8H *
8344 B8 7313 41 B3H *
8345 88 732 [F:] BaH .
733
8346 BB 734 (1] BBH
B347 BB 7335 be 8BH :
B348 48 736 0B 4BH i
8349 e 737 bR BBH :
B834p 88 738 14 BBH
739
a34R 28 748 DE ZBH P
834cCc 1B 741 bE 18H : *
8340 B8 742 DE B3H *
B34t 84 743 08 B4H : +
B34F B2 744 be B2H H *
745
B358 3E 746 bE 3EH P AwEas
8351 5) 747 e SIH TR »
B35z 49 743 ve 49H Pom .
B353 45 749 (3 45H P o
8354 3E 758 0B 3EH P dwdas
751
8355 88 752 44 BBH :
8356 42 753 bB 42K o *
8357 7F 754 4:] FFH R R LT
8358 48 k-] e 4BH i
8359 88 756 0B BBH H
75?7
B3SR 62 758 DB BZH Lok *
8358 S1 759 [d] S1H Powow .
B35C 49 7e@ DB 49K Pow d 8
833D 49 761 DB J49H P w
B3SE 46 762 143 46 H P R
763
B23F 21 764 bB ¢IH : . *
8368 41 765 ne 414 o -

24



intel.

L0C OB SE@ SOURLDE STRTEWENT
8361 49 76¢ 4] 49H I
836¢ 40 Te? 0B 40H e wa s
8363 33 768 g 33N T X
769
8364 18 778 ve 18K .
A365 14 771 bB 14K .
8366 12 rre ] 12H o
8367 7F 773 1] 7FH DRy
8368 18 774 vB 10H B *
7?5
8369 27 776 bB 27H % aeas
B36n 45 e e 45H ;o »
836k 45 778 0B 458 Y * »
B36C 45 v?s 1] 45H ] L)
83éb 39 788 [d:3 39K T T )
781
B36E 3C ve2 08 ICH P owkaa
B36F 4h 783 ] $AH T ]
8378 49 784 0B 49H P T
8371 49 785 1] 49H T o
8372 31 786 ] LK T »
787
8372 81 788 1] BiH : *
8374 71 789 (4] TiH T #*
837% B9 798 0B BAH s o
8376 B85 791 3 BSH : + »
8377 B3 ve2 0B B3IH : e
793
8378 36 794 DB 36H T
8379 43 795 14} 49H I )
8374 49 796 4] d9H )
B37B 49 a7 OR 49H N
837C 36 798 (] 36H ; EX )
799 SEJECLY
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26

0B

46
49
49
29
1€

14
ae
L1

1]
48
34
1]
a8

88
14

41
1]

14
14
14
14
14

T
41
22
14
88

82
21
59

B2

:1:1)
8B1
882
883
8B4
8B5
131
887
888
883
B10
811
812
813
814
815
B1¢é
817
818
819
828
821
822
®23
824
825
826
82?7
828
829
a3s
#31
832
833
834
835
83%
837
838
833
848
841
B42 SEJECT

bE
be
b8
1]
0B

be
ve

ve
bB
4]
g3
ve

[d:}
1d:3
0B
ve
ne

DR
bB
]
0B
be

SOURLE STRTEMENWT

46 H
494
49H
29H
1EH

BBH
BBH
144
BBH
B8BH

BBH
48H
34K
BBH
BBH

LE:E]
14H
u2H
41H
BBH

144
14H
14H
144
144

BaH
41K
224
144
8aH

BaH
81H
S9H
B5H
B2H

“ra

LI N
PR



Loc

B3n8
83Aaz
8342
B3n4
B3hé
837
8389
83484
83aC
8340
B3nE
93nF
8381
8383
8385
B386
8388
8389
B3BA
8388
B3BD
BIBE
83BF
a3ce
B3C!
83¢c2
83c4
83¢Ce

843 PHGEZ:
844

845

846

B47 LKHI:
843

849

858

851

852

853

854

&55

856

857 BKWRD:
858

859

868 LKHII:
861

862

863

864

¥65

866

867

8638

#69

878

871 SEJECT

SOUHLE STRTEMENT

Rov
noy
CPL
JBS
LI
AbD
ROYF
CALL
INC
IRC
noY
XRL
JNZ
MNP
nov
ADD
nov
nov
Li]
CALL
noy
DEC
KoY
INC
nov
XRL
WH2Z
JHP

STEONT , #BBH
A SAYFNT
A

BRWKD

6. TENF)
A N6BH
A.@n
FIRE
TEMFL
STBLNT
A.STBONT
4. 9BSH
LEHI
SETTIN
. TENFP)
A.464H
TENF1. 8
R.TENPI
R.0hR
F1RE
h.TENPI
]
TEMPL. R
STBONT
A.S5TBONT
. ¥B5H
LKH1!
SETTIN

+ZERD STROBE COUNTER

fGET DIREC
SFLIP BITS

TIGH

t1F BACKWARD JUNP OULT

JGET THE T
FADIDST TH
JGET THE D

ARGET
E TRKGET
ATA

;STRUBE THE SOLENGIDS
SINCRENENT THE POINTER

SINCRENENT THE STRORE COUNTER

JGET THE STROBE COUNTER

18 17T F1V
JREPEART IF
;G0 BACK

JGET THE 7

ICONMPENSATE FOK GODIHG BACKWARDS

JSAYE 1T
JGET THE T
JGET THE 0

E
HOT FIVE

ARGET

ARGET
ATR

33TROBE THE SOLENOIDS

LGET TENWPI
SDECKENSE
iPUT 1T BR

JIHCKENENT THE STROBE COUNTER

BY OME
K

:GET THE STROBE COUNTER

15 17T F1V
JREPEAT 1IF
P60 BHCK.

E
HOT FIVE
CHARACTER

1S DONE

AP-91
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AP-91

LoC 08Y

L-LY 1]

B4e8 27
84@: 98B
B4Bz 3488
Bé4B4 343F
B486 BeBR

8488 23FE
BeBA 39

B488 BCBS
B4BD BFFF
B4BF BEFF
8411 B9

8412 37

B413 F21D
8415 EELL
B417 EFBF
8419 ECBD
B4 1B 8454

B41D BFFF
B41F BEFF
8421 89

8422 F228
8424 EE21
8426 EFIF
8428 3454

8424 BCBY
P42 BFFF
B42E BEFF
8438 B9

8431 37

8432 p23C
B434 EE3B
8436 EF2E
8438 EC2C
8434 8454
B43C 898)
B43E 83

B43F 23FE
f44: 62
8442 55
8443 BEH2B
B445 BDEBE
B447 BDBB

B44v BI2B
B94F 2328
8440 Al
B44E 19
B4a4F F9
8458 D378
B452 648

B4S54 I9EF
8456 38
84357 8918

28

SEQ

872
873
874
875
876
877
878
879
888
881
882
883
B84
885
886
887
888
889
§98
891
892
893
894
895
896
897
898
899
988
981

%82
983
984
985
986
987
988
989
918
911

912
913
914
915
916
917
918
919
928
921

922
823
924
925
926
47
$u8
929
938
931
%32
933
434
935
836
937
938
939
948
941

942
%43
544
945
946
947

BGIN:

SETUP:

SELFC:
SELFB:
SELFR:

DDNER:
SELF:
SELFL:

DONEF:

SELFCC:
SELFEB:
SELFAM:

DONEL ¢

YRRSET:

CLRMEN:

SOURLCE STHTEMENT

ORG 4B8H
CLR f

NBYX PRB. A
CatL SETU#
CALL YARSET
P PRNT
novy A .9BFEH
ouTL Pi.h

;ZERD ACC

:TURN OFF THE SOLENCIDS
JSET UP THE PRINTER
JSET UP THE SOFTUARE
i60 START

JLOAD AEC WITH YALUE TO TURH ON MOTOR
:TURN ON MOTOR

;HOU DELAY 3.2 SECONDS WHILE CHECKING KIGHT SENSOR

H

noy TENP1. 9854
ney JUNKL, 9BFFH
nay LINCNT  #BFFH
iN AP

€PL f

JB? DONER

DINZ LINENT . SELFR
DINZ JUNK1 SELFE
DINZ TEWPL. SELFC
JNP ERROR

iNOW NHAKE SURE THE PIGHY

NOY JUNK1. #BFFH

novy LINCNT . #BFFH
N AP

JB? DONEF

DINZ LINCHTY . SELF!
DJINZ JUNKL. SELF
JNP ERROP

iLDAD DELAY YALUVE ONE
SLOAD DELAY YALUE TWO
{LOAD DELAY YALUE THKEE
JREAD PORT ONE

{MAKE THINGS RIGHT

i1S BIT 7 SET?

;SHALL LOOP

SBIGGER LOOF

;BIGGEST LOOP
iSOMETHING 1S WRONG

SENSOR 1S CLEARED

t3ET UP DELAY

{50ME MOPE DELARY

iGET THE FLAG INFORMATION

:1S FLAG CLERRED?

:1F HOT LOOF

‘LOOP 30ME NORE

CLERYE IF FLAG 15 NOT UNCOYERED

;NOU CHECK THE LEFT SENSOR IN THE SAWE MANNER A5 THE
SRIGHT SENSOR. EXCEPT DELAY ONLY 2.5 SECONDS

noy TENFPL #B4H
NGy JUNKL. #BFFH
NGY LINCNT #BFFH
IN R.P1

CFL A

JB6 DONEL

DINZ LINCHNT . SELFARN
DINZ dUNK! . SELFEBB
DINT TENFL.SELFCC
NP ERROR

ORL Fi.#B1H

RET

sLOAD DELAY 1

‘LBAD DELRY Z

SLOAD DELRY 3

SREAD THE PORT
‘CHANGE THINGS ARDUND
‘0K 1F B1T 6 15 n Z2€FO
SSMALL LODP

iBIGGER LOOF

‘BIGGEST LOOP
(SUMETHING 1S WRONG
CTURN NMGTOPR OFF

GO BACK

SHOW SET UP THE VYAFIABLES

L1%) A ¥BFEH

nov TR

STRT T

nov INBUF.9FIRST
NoY LINCHT . ¥B8K

LR STATUS #BBH

{HOW CLEWR THE RAN WREH

nov "ODUTBUF . #FIRST
"oy Ao BZBH

noy EOUTBUF . A

INC DUTBUF

ney A, 0UTBUF

XRL R, ANAK+y

JH2Z CLRNEN

;NOU CLERR THE 221z

ANL P1,.8BEFH
NOYK A, @INBUF

0RL P1.91BH

CLORD THE TIMEK

C3TART THE TIMNER
TLOAD INPUT BUFFER
SET LINE COUNT
i358T FORWARD BIT

BY WHKITING SPALE CODES

iLOAD OQUTBUF

JPUT SPACE CODE IN ACC

iPUT SPACE CODE IN DATA WENORY
JUPDATE THE POINTER

iMOYE THE POINTER INTA RCC
JSEE 1F DOME

JLOOF 1F NOT CLEARED

SSET ENABLE BIT
{CLEAR THE 8Z1Z INPUT BUFFER
SREGET ENABLE BIT



Lo

2459

B45h
845¢C

B4 SE
845F
8461
Bde2
8463
Béod
@465
|:L X34
Bs69
8466
846cC
Bde6D
Bde6F
847
Bs72
Be73
8474
8475
B4?7

8478
B479
8478
8470
847F
8481
8483
8485
8487
:LE: 1
8489
248k
8480

84 8F
8491
84493
84935
8497

8498
8439
849n
f4sC
B49E
B4 RB
B4Rz
84n3
B4ns
8447
84n9
84n8
LLETS

B4ntE
8488
8481
8482

[1:

83

A9FF
845¢C

19
2378
v9
83
89
37
Do
1668
8467
65
FF
34C1
341C
33
Fe
a7
he
D31F
83

FE

Faak
A9F0D
BC4D
BF33
EF81
EC?F
8982
113

FE

p32s
968F
BEBB

BCL3A
BFFF
EF93
EC3Y
a3

SEQ
948
949
958
9513
952
953
954
853
956
957
958
959
968
961
962
963
964
465
966
967
968
%69
g
871
§r2
973
974
875
$Te
9?7
978
979
%88
981
sa2
%83
984
%85
48%
“87
988
9813
998
491
%92
%93
994
%935
99%
497
993
999

1888

1881

1882

1683

1884

1885

1886

1887

1883

1889

1818

1811

1812

1813

1814

1815

1816

1817

18138

1819

1828

1821

1822

1823

ERROR:
DEAD:

INCTST:

GIPRNT:

TSTITF:

PIT:

DECTST:

LINEFD:

LFEDO:

LFLPY ¢
LFLPE:

NOTDON:
LOPL:
LOp2:

DOFF:

FECH

FFDONE:

SETTIN:

SOURCE STRTEMENT
SHOW EXIT VARSET

RET SLEAYE INITIALIZATION
iTHIS ROUTINE TUKNS THE MOTOR OFF AND LGOFS

bﬁL PL.BBFFH :TURN OFF WOTOR
JNP bEAD SLBOF BECAUSE SOMETHING 15 WRDHG

JTHESE ARE ALL SUBROUTIHES THAT ARE CALLED

INC BUTBUF SUPDATE THE POINTER

LIk CEE LIEES! IGET THE YALUE FOR THE LAST CHARACTER
XRL . OUTRUF iD0 THE TEST

RET TERIT

I8 h.Py ‘READ PORT ONE

CPL L] tFLIP BITS

486 GTPRNT JLOOP UNTIL SENSOK 1S UNCOVYERED
JTF PIT JSEE 1F TIMER FLAG IS SET

WP TSTATF :TEST FLRG

STOP TCNT :STOP THE TIMER

NOY A JUNKL JGET THE CHARACTER

ChaLL PRNTIT SPRINT THE CHARACTER

caLL LNNDDE JGET ANOTHER CHARMCTER

RET TERIT

LI A.0UTBUF SGET OUTBUF

DEC h :REDUCE BY ONE

LI'Ad OUTEUF. A JPUT BACK IN QUTBUF

XRL A.SFEIRST-1 iSEE IF 1T IS ALL THE WAY DOWN
RET TERIT

;THIS ROUTIHE DOES A LINE FEED

noYy A.LINCKHT :GET THE LINE CODUNT
JB? DOFF $IF BIT 7 15 SET. DO A FORMFEED
ANL P1.SBFDY TURH OHW THE SOLENOID
NOY TENFL.%40H PLOAD OHE DELAY
LI GUNKL. #9334 SLOAD ANOTHER DELAY
DINZ JUNKL LFLPZ PLOaop
GUNZ TEMF).LFLP) tLOGP SOME MORE
ORL Fil.08e8 sTURN OFF LF SOLEWOID
IKC LINCNT JUPDRTE THE LINE COUNTER
noy BoOLIHENT tGET THE LINE COUNT
XRL A 23R S FAGE DONE
dRZ NOTDON t5K1P OVER

(ZERD LINE COUNTER

NOY LIKCHT . 4BORK

iNOW DELAY %8B NILLISECONDS

NOY TENP1, $38H ;LOAD DELAY YALUES
NoY JUNKL. #8FFH :

DINZ JURK Y. LOF2 :GENERATE DELAY
DUNZ TEMP1.LOF H

PET fLINE FEED IS DONE
:THIS ROUTINE DOQES A FORM FEED

N Pt iGET THS STATUS

CPL ] fFLIF ncc

ARL A WBCBH SLEAVE ONLY TWO NSB'S

s DOFF t1F A FLAG ISHN'T COVERED. LOOP
ORL PL.#BLH :TURN THE MOTOR OFF

CALL LFDO $GO DO NE LINE FEED

LIR) A LINCNT SGET THE LINE COUNT

ANL A-B7FH tSTRIP BIT SEVEN

XRL A, 9BBH $18 1T DONME

de FFDONE JLEAYE IF 17 1%

ChRLL LFDO :STROBE THE SOLENDIDS
.1 FFCF¥ HELCK THE FORM FEED OUT
PET K17 FORM FEED

L1 f. 4BEBH tGET DELAY YALUE

LI T.A SPUT TN TIMER

STRT T tSTART THE TINER

RET CERIT

AP-91
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AP-91

Loc

8482
8489
B4BS
2486
8487
84B8
B4B9
848k
a488
8e8C
848E
B4CB
B4C!
BecC3
84CS
84cCv
B4cCs

B4CY
84Ch
B4ace
B4co

B4CF
BapA
BaDpZ
B4D4

8406
B4bE
8409
B40B

B40C
840E

B9 DF
B4EL

USER SYMROLS

ARND
LHSER
(ONFB
LOLF
FDCRY
FIRST
GTCHR
LDBUF
LINCNHT
LOPL
NOLF
(38
SELFA
SHOKRT
TENPY

FD
azpz

53C2

Ab

8413
4328
84CC

9%EF

3918
83

eimr
8B3!
B4C)
[:1:
a8uB
8828
Ba0E
8188
88de
8431
Bllw
B4 6K
8411
BiCw
B8BE8Y

ARRDJF
(R3EBL
CONPBE
GONEF
FFCK
FIXDUH
LTPRNT
LFCHCK
LINEFD
Lore
HOTDON
FRNHT
SELFaR
STACHK
T33TF

ASSEMELY CONPLETE. W

30

SEGQ
1824
1825
1826
1827
1828
1829
1838
1831
1832
1833
1834
1825
1B3%
1B37?
1838
1839
1048
1841
1842
1843
1844
1845
1846
1847
1848
1849
1858
1BS1
1B52
1BS3
1B54
1855
1BS6
1BS?
1858
1859
1868
1861
1862
1B63
1864
1865
1B86%
1867
1868
1869
1878
1871

B4
-1 B
84(B
842k
LT
a1re
Béel
Blaw
B4TE
B433
Be3F
BBAk
B3B8
B4CH
:F204

SOURCE STATEWENT

PRNTBY:

IHLOGP:

CONPEN:
CONPE:

RDTOFT:

STACHY:

BY4RET:

GICAR:

HOTON:

MOTOF ¢

B4RET
{H5EL
LRFIX
DONEL
FFDDNE
FIXFIN
IHBUF
LFDD
LEHT
LPRNT
HT1
FRATAK
SELFB
STATUS
T3TJTF

« ERKORS

HoY AT *GET THE TINER

CPL ] PTWOS COMPLEMENT ACC

INC ]

INC A

IKC A

INC A

IHC ] PARDJIUST TIMER

LI TR SPUT IT BACK IN THE TIMER
IL] a.Fl CREAD PORT 1

- CONFPRY t1F SENSOR IN HOT COYERED. LEAYE
NP INLOOP JOTHERWIRE LOOF

STRT T tSTHART THE TINEW

JTF RDTGPT {SEE IF READY TOQ FRINT
JHP CONESB JOTHERMISE LOOF

LI) A.BBFFH SLORD A

noy T.48 SPUT 1T IN THE TIMER

RETY JERIT

JTHIS ROUTINE ADJUSTS AND SAHYES THE STATUS DURING PRINTING

noy B.STATUS JGET THE STATUS

48B4 LFSET SSET LINE FEED BIT
noy SAYPNT . A {SAVE THE STATUS
LLI% A, 8BCZH SRESET EYERYTHING EKCEPT

DIRECTION AND PRINT

nNoYy STATUS. A fPUT THE STATYUS BACK
JRP LPRNT) LERTIT
ORL A, AEBH iSET BIT S

WP B4RET fdUNP BACK

HIS ROUTINE READS R CHARRCTER AND PUTS IT IN THE ACC

LIS P1.BBEFH t5ET ENRBLE BIT

LI A @INRUF SREAD THE CHARACTER
ORL Pi.%18BH {RESET ENABLE EKIT
RET TEXIT GTCHAR

ITHIS ROUTINE TURHS THE MOTOK ON

AHL PL.RBFEH {TURN NOTOR GN
RET CERIT

;THXS ROUTINE TURNS THE MOTOKR OFF

ORL P1.%81H STURN MOTOR BFF

PET JERIT

EHD 1DONE

BecCC BRKWRDL B2AX BGIR B4BE EEVKE B3RS BUTLOF B113 BYEBYE B168
a85¢ (n3E2 BBBDL (#3E23 BB2s (ASE3  BBCZ {HRKE B811F CLPMEN Ba4E
BIRg CRFND  BBDC CHFOND BBGZ DERD B845C DECTST Bevz DOFF Q49g
B4 3L UONER  ByyD EFRUR B4Sh FoC BE42 FoCt BR44 FOCR gBAaE
asnb FFFIX BiBz FINE B176 FIRE B1cL FIREX 8108 FIREY Bll¢
818F FIXUP 8184 FXCHAR Blel FAPRKT 8191 GETSTA 8144 Goor B12&
BB8B INCTST BYSE THLOOP B4BE ISCHARK BIBD JUNKL  BBEY KTDUN  BI1ED
847K LFFIX  Blak LFLPS BYTF LFLF2 B481 LF3ET Bapz LFTEST B17F
BlAe LEHTL 8389 LELD BiAe LELOL BIBY LNRGDE B11C LOQFW  BB7H
8811 LPRNTI BB LERS BBoF KGTOF  B4DF WOTEN  BeD( NOFF [B%:13
8109 CUTEUF BBOBI Gy R BBBH OvR1 2885 FHGEL geHe FAGEZ B3IaB
B848B3 PENTIT BiCH FDTOPT BYCS SAYPHT 88062 SELF B41F SELF1 B2t
By BF SELFBE B42E SELFC -2¥:13 SELFCL Ba2C SETTIN Benk SETUP BdB&
BBAS STBUNT BEBBZ STBITY B1SB STPRNT B159 sugy B13% TARLE! BzBB
BdeT YARSET B43F WATCH BBTS WATCHD BBRE



