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SUMMARY

The Battlefield Identification Friend-or-Foe (BIFF) thermal sight trainer
is a device that allows realistic, low-cost training in infrared (IR) target
recognition.

Recently, the TOW, DRAGON, and M~1 Tank were equipped with heat-sensitive
"JR thermal® night sights. Thermal sights allow the gunner to engage targets
through darkness, smoke, dust, and fog that occur on a battlefield. However,
thermal images appear different from visual images and require a trained
operator. This report describes an experimental trainer developed for
BIFF/thermal sight training,

This training device consists of the following components:
(1) Simulated thermal sight,
(2) Instructor's console,
(3) Target board.

The targets are miniature, 1/285 scaled, micro-armor models. When an
instructor places a model on the terrain board, he indicates to the system via
a switch on his console whether the target is "Enemy" or "Friendly." At the
time the instructor is ready to start, he pushes a "START" button which sounds
a "Sonalert" buzzer. The buzzer indicates to the student that he can begin
when ready. Each student has a simulated thermal sight. The sight has three
buttons -- READY, FRIENDLY, and ENEMY. When the student hears the buzzer and
is ready to search for a target, he pushes his "READY" button. After he finds
the target, he must rapidly identify the target as either "FRIENDLY" or
"ENEMY." He does this by pushing the appropriate button on his simulated
thermal sight. If he is correct, a computer voice synthesis unit announces
his reaction time 1in seconds. If the student makes an error, the voice
synthesis unit announces, "Error." LCD displays on the instructor's console
show the student's score as well as average reaction time.

The system design uses an electro-optic approach to simulate thermal
targets. The sight is a rifle scope equipped with a thermal sight rubber
eyepiece, In very close proximity to the sight 1is an illumination source
consisting of a lens, red filter, and incandescent light bulb., The area
illuminated is equivalent to the rifle scope field of view. The miniature
targets are painted with retroreflective paint in the normal "Hot" areas,
i.e., wheels and engine compartment. Unless the observer's eye is in close
proximity to the illuminating source, he does not see the target. However, if
he looks through the sight telescope, he sees the magnified target. Since the
target is painted to correspond to a real thermal signature, he sees the
simulated signature through the sight. Experienced thermal gunners have
assessed the image a satisfactory replication of operational sight imagery.
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Advantages of the system are:

Q)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

The PM TRADE Project Manager is Donald Peckham.

Targets move,

Thermal signatures can be changed,
Interactive,

Brightness/contrast control,

Low cost,

Competitive training atmosphere,
Reliable,

No special instructor training,

Portable.
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SECTION I

SYSTEM DESCRIPTION

The Battlefield Identification Friend-or-Foe (BIFF) thermal sight trainer
uses an electro-optical approach to simulate thermal imagery. Night sights
detect thermal-induced emission or electromagnetic energy in the far IR
region. These signals are converted into a visible light image on a LED
display screen for real-time viewing by the gunner. The thermal detector in
the night sight is capable of resolving small temperature differences.

Thermal target images appear drastically different from visible 1light
presentations. Therefore, the operators require special training in thermal
imagery interpretation. The trainee must be capable of identifying both enemy
and friendly targets. Since the IR battlefield may contain targets, false
targets, and clutter noise, the trainee must be capable of sorting targets
rapidly since false target effects can be a principal cause of poor operator
performance. False targets might consist of a large rock heated by the sun or
a cooking fire.

The approach proposed for a classroom trainer involves the use of
miniature models on a small terrain board with easily interchangeable and
movable models. Retroreflective paint will be used on target areas that are
at a higher temperature, 1i.e., the engine compartment and road wheels of a
tank. False targets, such as hot rocks or fires, will also be easily
simulated. Varying the amount of paint on the model can simulate atmospheric
effects. The trainee views the target through a low-cost variable
magnification rifle scope. The trainee gets the same feel as looking through
the real thermal sight scope when searching for a target.

Attached to the sighting scope is a small collimated source of red light.
The retroreflective paint on the hot areas of the targets reflects the red
light directly back toward the light source in a very narrow cone. Unless an
observer has his eye immediately next to the light source, he does not see the
retroreflected red light. However, if he places his eye within approximately
six inches of the 1light source, he can see a strong reflection from any
surface painted with the retroreflective paint. When the trainee 1looks
through the rifle scope, he sees a magnified image of the retroreflected red
light. Magnification values are selected to yield views duplicating those of
the AN/TAS-U4A and AN/TAS-5 sights at selected ranges. Red was selected to
correspond to the LED display screen in the AN/TAS-4A and -5 thermal sights
(green can easily be substituted to simulate other sights). Varying amounts
of paint or types of retroreflective paint will change the brightness (i.e.,
target temperature) viewed by the trainee.

To increase the training effectiveness, the system is interactive with
immediate voice feedback to the trainee.
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Some of the advantages of the system are:

Targets Move - Targets are placed on a rotating disc which
continuously varies the aspect of the observed target to the trainee.
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Figure I-1., System Block Diagram

Signatures Can Be Changed - Targets can be painted with a variety of
signatures. Signatures can be designed to replicate any definable combination
of operational and environmental conditions.

Interactive - Computer synthesized voice gives immediate feedback to
trainee on correctness of identification of target as "Friend" or "ENEMY."
Reaction time in seconds is separately announced to each trainee.

Brightness/Contrast of Display Can be Varied - The brightness/contrast
of the display can be easily varied.

Low Cost - Minimum number of low-cost components.
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Reliable - Reliable off-the-shelf microcomputer components.

No Special Operator Training - Operator training can be conducted in
less than 0.5 hours.

Portable - High portability.

L Figure I-1 shows a system block diagram. The laboratory system has four
trainee positions; production unit capacity would be limited only by user
defined group size and by capacity of the selected microprocessor.

The main components are:

Simulated thermal sight (1 of 4),

Instructor's console,

Mini-terrain board.

The main system components are discussed in Section II.
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Reliable - Reliable off-the-shelf microcomputer components.

No Special Operator Training - Operator training can be conducted in
less than 0.5 hours.

Portable - High portability.
Figure I-1 shows a system block diagram. The laboratory system has four

trainee positions; production wunit capacity would be limited only by user
defined group size and by capacity of the selected microprocessor.

The main components are:

Simulated thermal sight (1 of 4),

Instructor's console
H

Mini~-terrain board.

The main system components are discussed in Section II.




SECTION II

SYSTEM DESIGN
A. SIMULATED THERMAL SIGHT

The simulated thermal sight laboratory model is shown in Figure II-1 and a
block diagram of the simulated thermal sight is shown in Figure II-2. The
sight consists principally of a telescopic rifle sight and a target
illuminator. The telescope has continuously variable magnification from 4X to
12X and is equipped with an AN/TAS-4 thermal sight eyepiece to heighten the
simulation realism.

The illumination source for the retroreflective targets is an incandescent
lamp. Light from the lamp 1is collimated by a simple single  hle convex
lens. The light is focused to a spot size corresponding ro 1ly to the
field-of-view of the sighting telescope. Because both the "TAS-4A and
AN/TAS-5 thermal sight displays are red (LED), the light source i “iltered to
correspond to the color of the display. Display brightness is cr ~lled by a
potentiometer on the sight.

The simulated sight contains the following buttons and indicators:

READY - The student begins an exercise by pushing this button at any
time after the audio signal from the Instructor's console. When the "READY"
button is pushed, it:

(1) Starts the reaction time clock and

(2) turns on the illuminator so the trainee can see the
targets. (When the lamp is off, the target cannot be observed by the
trainee.)

FRIEND - When the trainee observes the target, he can select either
"FRIEND" or "ENEMY." If the trainee believes the target to be friendly, he/she
pushes the "“FRIEND" button. This stops the reaction time clock. The
synthesized voice announces the reaction time if the selection is correct.

ENEMY - If the student believes the target to be "ENEMY" he/she pushes
this but®ton; it, too stops the reaction clock.

Red LED - If the wrong selection is made by the trainee, a red LED is

turned on. The LED is located on the sight.

Green LED - If the correct selection is made, the green LED is turned
on.

The sight unit contains its own computer voice synthesis module. The
speaker for this unit is located in close proximity to the trainee's ear, and
the sound level is adjustable.




Figure II-1. Thermal Sight
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An oscillator causes the target-illuminative incandescent lamp to blink,
thus simulating the scanner in the operational thermal sight.

This system is intended to be used in a semi-darkened room. This serves
to heighten the effects of the retroreflective approach. Also, trainees can
only view targets through an active simulated sight thus providing a measure
of control to the instructor,
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Figure II-2. Thermal Sight Block Diagram
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B. MICROCOMPUTER CONTROLLER

All functions of this system are uni wae  control cf two single chip
microcomputers. The master controiler MC) is an Intel 8748 microcomputer.
Its function is to monitor the traine= =izhts, process information to be
displayed on the instructor's consnlie, and route data to its slave speech
processor. A complete schematic >f tne instructor's console 1is detailed in
Figure II-8.

The instructor communicates to thie MC via four switches on his console
(Figure I1I-3). The "RESET" switch ~lears tne memory of the MC and initializes
the training session. The instrucit.- reiis the MC what type target he has
selected through the "“FRIEND/ENEMY" switch. He then activates the trainee
sights with the "START" switch. When he dzpresses "START," an audio buzzer
will sound, notifying the trainees tiey a2y begin. Each trainee has three
switches on his sight (Figure 1I-2) -- “:fADY" cwurns on the red target
illuminator lamp and starts a clock to record his reaction time; "FRIEND" and
WENEMY" tell the MC he has decided wnat tvne terget and stops his reaction
time clock.

The MC utilizes an algorithm wnich forces a predetermined sequence of
events. After reset, MC waits for the "START" signal. When this is received,
the type target selected on the instructer's console is stored as 1 for friend
and O for enemy. A master clock is started, and a buzzer is sounded for one
second. At this point, the MC enters a polling algorithm, which monitors the
switches on each trainee sight. The timers increment once each 100
milliseconds up to 25.5 seconds.

Two Intel 8243 I/0 expanders are used to communicate to the sight
switches. Each sight is assigned an 8-bit timer which is cleared and started
when the MC detects the "READY" swiftch depressed. The MC then provides a
signal, through the Friendly/Enemy (F/E) 3243, which triggers a 555 Timer.
This 555 Timer, located on the sight control board in each sight (Figure
I1-4), provides a TIL square wave pulse adjustable around 30 Hz to a
Darlington driver which activates the target illuminator lamp.

After a trainee has pressed "KEADY," the MC, through its polling
algorithm, waits for the "FRIEND" o~ "ENYMY'" decision. When this choice is
made, the MC stores the reaction time preseni i the timer. Reaction time for
each sight 1is stored in two ways. One 5-D0t location in memory is dedicated
to each sight and contains the most recent reaction time. Two more 8-bit
locations form a 16-bit counter whi~h accuri:iales reaction time up to a limit

of 1.8 hours. The target decision ide Ly i he trainee, (friend (1) or enemy
(0)), 1is compared to the instructor’s snoice. One 8-bit counter for each
sight will increment once each time iLhiwwt tr- triinee's decision is the same as
the instructor's. A second #-bit cowco increments each time the trainee
makes either decision. These two acinmiters con track of the trainee's

 — e el it el e oh i B A B A _m . e e e om
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decision~-making progress. The maximum number of decisions (models) which can
be made 1is ninety-nine. Thus, an error is assigned by incrementing only the
second counter. If the trainee allows his/her reaction time to reach 25.5
seconds, he/she is automatically assigned an error.

SPEECH
speecH|DATA

uP [ > CONNECTORS
_:> TO SIGHTS

SWITCHES,

B'ZZDZER LEDs, & LAMPS
RESET STI.\RT
[

MAIN —— -

uC ; ;
FRIEND SC?RE

DRIVERS ‘ 2 s

LCD LEDs ENEMY _!, 2

DRIVER GREENb 6RED 00 (o} e] 00
8 CHARACTER
‘ LCD

TRAINEE NO. 4 TRAINEE NO.3 TRAINEE NO.2 TRAINEE NO. 1

Figure II-3. Instructor's Console Block Diagram

The instructor's console displays the results of each exercise and each
trainee's progress through the training session. Four 8-character LCD's are
located on the instructor's console, i.e., one per sight. The four left-most
characters on each LCD display the trainee's decision-making progress. They
represent the number of correct decisions versus the number of decisions,
(e.g., 4:9, 18:27, 63:99). The four right-most characters display the most
recent reaction time. The MC can calculate an average reaction time using the
16-bit reaction time counters and the counter for the number of decisions
made. This average is displayed on the four right-most characters when the
"SCORE" button on the instructor's console is pressed.




Two LED's are located just above each LCD, one green and one red; these
LEDs work in parallel with those on their respective sights. The MC controls
the LED's via the Green/Red (G/R) 8243. When a trainee has made a decision,
the MC 1lights the green LED's if the decision is correct. Likewise, the red
LED's go on for an error.

The second microcomputer in the system is the speech processor (SP). It
is an Intel 8741 Universal Peripheral Interface. The function of the SP is to
control the speechmaking process and operates on an interrupt basis with the
MC. Immediately following the display of reaction time, the MC interrupts the
SP and passes the reaction time over the data bus. The data passes from the
MC to the SP in the form of three encoded 8-bit words. Bits 7 and 6 form the
trainee number (0 thru 3) for four trainees. Bits 5 and 4 indicate the digit
being passed; 11 for the most significant digit; 10 for the second most
significant digit; and 01 for the least significant digit. The four least
significant bits contain the Base 10 value of the digit. For example, a
reaction time of 13.6 seconds for trainee number 2 is sent in this sequence:

First word 10 11 0001
Second word 10 10 00MW1
Third word 10 01 0110

The SP transmits data to the voice synthesis modules serially with four
lines (see Figure II-4). The speech module requires a 7-bit address and a
strobe in order to "Speak." Address bits appear on the "DATA" 1line and are
clocked into the 74164 shift register by pulsing "RESET & CLOCK." This line
also resets the speech module. If the SP detects on the '"BUSY/READY" 1line
that the speech module is ready, then "STROBE" is pulsed and the address of
the word tc be spoken is latched into the speech module. For those trainees
who make a correct decision, the reaction time is assembled into a stack of
addresses within the SP and transmitted to the proper sight. No reaction
times are sent for incorrect decisions; instead, the address for "ERROR" is
transmitted. The SP operates on a first-in/first-out basis; reaction time
and error messages are passed to the proper sight in the order received from
the MC.
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Figure II-4. Thermal Sight Schematic
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C. COMPUTER SYNTHESIZED VOICE

A computer synthesized voice 1is wused to give the trainee immediate
feedback on both his correctness in identification and reaction time.

I... A"',\.'vd'

If the trainee makes an error, the synthesizer says almost immediately,
"Error." If the trainee 1is correct, the synthesizer announces the time in
seconds that the trainee took to recognize the target as "Friend" or "Enemy."

The voice synthesis unit used is a General Instrument V3SM 2032 Voice
Synthesis Module. This unit is a complete speech system for under $50.00. It
stores thirty seconds of speech and can announce any number from one to one
less than a billion.

The synthesis module interfaces with a shift register which provides
parallel addresses to the P1C1650A on-board microcomputer. The phrase to be
spoken is selected with a 7-bit address. This data is strobed into the module
using a STROBE 1line. Once selected, the VSM 2032 Voice Synthesis Module
requires no support from the user's circuit. It enunciates the phrase and
signals the voice microprocessor when complete.

S$P-0250
SPEECH SYNTHESIZER

AMPLIFIER
RESET .

> PIC-1650A 32K
ADDR MICROCOMPUTER ROM

STROBE

BUSY

Figure II-5. Voice Synthesis Unit
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The standard VSM 2032 used in this system can announce these thirty-two

words and syllables:

ZERO
ONE

TWO
THREE
FOUR
FIVE
SIX
SEVEN
EIGHT
NINE
TEN
ELEVEN
TWELVE
HUNDRED
THOUSAND
MILLION

Numbers less than one billion can be enunciated wusing the above phrase

TWEN
THIR
FIF
TY
TEEN
PLUS
MINUS
TIMES
OVER
EQUALS
POINT
ERROR
IT IS
AM

PM

OH

set. For example, 11.4 would be generated by

The synthesized voice is human-sounding and very understandable.

The VSM 2032 Voice Synthesis Module contains an operational amplifier
which drives a small speaker on the back of each sight, in close proximity to

the trainee's ear.
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D. ROTATING TARGET BOARD

In order to provide a capability for viewing all aspects of a thermal
target, a rotating target board was censtructed (Figure II-6). The basic
components of the board are:

(1) TRPM, 12 VOLT DC motor.

(2) Aluminum platter.

(3) Metal suitcase.

(4) 12 Volt Gel-Type battery.
(5) Gel-Type battery charger.
(6) Speed control potentiometer.
(7) Power switch.

The instructor may rotate the target by simply depressing the power
switch. The connection made supplies power to the motor fram the Gel-type
battery. In series with the battery is a 100 ohm speed control potentiometer
which allows the instructor to vary the platter rotational speed. If the

battery charger is plugged into 120 VAC, the |Dbattery 1is recharged
automatically when the power switch is off.

ROTATING ARGET
ALUMINUM
PLATTER v —
7RPM, 12V DC MOTOR
SPEED | =
CONTROL
! L
12VOLT BATTERY : ’
’___../"; ' +{ BATTERY |e—
_E-‘“I' ®-——--21 CHARGER | 120VAC
— GEL-TYPE
4.5 AMP-HR. e .250 AMP
AUTOMATIC

Figure II-A. i .at.nz Tarpct Board.




E. POWER DISTRIBUTION

When the power selection switch is on "Line'", the instructor's console and
all the simulated sights are powered from a single, internal 5 volt power
supply (see Figure II-7). In this mode or, when the swithc is on "OFF" and
the console 1is plugged 1into 120 VAC, the internal battery is automatically
being recharged. If the power. selection switch is on "Battery" the
iustructor;s console receives power from the battery but the sights do not.
Because of the high current requirements of the incandescent lamps in each
sight it 1is proposed here that a production unit supply battery power to the
sights independent of the instructor's console (see Figure II-2).

OFF/LINE/BATT.

120 1
VA
_f,. 5VOLT + |
POWER |
= suppLY 1 ¥ +5V TO
} . INSTRUCTOR'S
3AMP = | "~ CONSOLE
| ELECTRONICS
| ! R
Il ; TR +5V TO 4 SIGHTS
12 VOLT BATTERY | |
|
|

-'EL”“F 34075 j_ e

'| , 1 ' GND
=~ I Y
= | - =
GEL-TYPE '
4.5 AMP-HR. | ot " |
: 8L ! ha
| BATTERY |
| N — | CHARGER | 120VAC
e —— ——
250 AMP

= AUTOMATIC

Figure II-7. Power Selection Switching

14

P . IS o N "




Figure II-9. Photograph of Target Board
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TLE R E LD IDENTIFICATION
FRIOND OR E0E

TRANTE N R TRAINEE NO 2. TRAINEE NG

Figure II-10. Photograph of Instructor's Console
17

S o o an D o aloma. & .4 2

4



‘3

SECTION III
CONCLUSIONS
The BIFF system has undergone preliminary evaluation by U.S. Army
experienced thermal sight gunners. All gunners were favorably impressed with
its realism and interactive teaching attributes.

The method of simulating the thermal sight is the lowest cost method

known. The same method is currently used in the STAGS anti-armor gunnery
trainer.

Further evaluation will be held in late FY-83.

18

A




Iy

APPENDIX A

MICROCOMPUTER CONTROLLER PROGRAM

A-1

—p—p——T




E' ASHAB BIFFE . SFL
3
2 Lor 0
I =
L
:
:
A
A 2000
- 0000 27
) 2001 E8Z0
X N0QE B92G
. 005 I40E
r'.a
2007
D07 1409
2009 3474
00R A6
K LR
"0 I8
|
" a0
» 00
002z
T
0002

> 0a2¢

SEG

-3

R & s ]

10
11
12
14

ic
B

¢
17
18
17
20
21

5%

)

o2

24

e LA R G )

RSt ER 43R et et ittt it tettenttieteetioeestittetetestitsesttetestsdntt]

TIMERLS

RAASS

e

P
b .

27
28
bl

N

32
32

r e e e

K

i~
=2

[V

-7 -

LY

3

€
40

87

Tk

az e

%
35
¢
47
4
39

5¢

cn
LS

CrT1
CRTE
CRT3
CRT4
AFTY

ARTZ
ARTS

TSIS-II MCT-48/UPT-41 MACRD ASSEMELER. V2.0

SOURCE STATEMENT

BATTLEFIELD IDENTIFICATION FRIEND OR FOE (BIFF)

FAGE L

19 HARCH 1583

ORG ]
CLR A
MoV ROy $0Z0H
MOV R1,$020H
Jup RAAS
IRG 7
JIE TIMER]
JMF TIMER
MOV BRD+A
INC [
DINZ R1sRAAS
_OTATION 30H = CURRENT REACTION TIME FOR TRAINEE #1
3H = ' ' ' ! ! $
1 "ZH - L] 2 1 1] 1 *3
1 33H = 1 [ ] 1 1] L] #4
LOCATION 20H & 21K = ACCUMULATED REACTION TIME FOR TRAINEE #1
' 22H & 23K = ' ! ' ! ' 14
. 24H % 25H = ' ' ! ' ' $3
' T6H R 27H = ¢ ' ' ' ' #4
LOCATION 34H = MODEL COUNT FOR TRAINEE #1
T .
' JH = ! ! ' #3
! TH= ' ' ' #4
LOCATION 38H = ACCUMULATED CGRRECT ANSHMERS FOR TRAINEE 4
L] 39H = L] 1 1] 1] 1 *2
: 3AH = ’ ’ [ ' ' t
! 3EH = ' ' ' ' ' #4
EQu N30H
Eau 021k
ey 03iH
2211] 033K
] g0y
£qy 0ZZH
EQU G24H




all

L

LT YRR T

Lo
ey 2
e h
ih M “'
e
kY
RN
L Je
an1e 7
1T
e 27
ST
i
L
VAT T
1? 35
It :,:,EF
)

AAnC
IS

020 AE

I
BRI
>

2l

U

wroen Lhoen N
Lo SN

n
el

©

[V
o

[ = S
DI P

> o
Rl I

Y =2
2 41 O

P
LY A

~

St

-4
on

-
.

“d
BV e

4
o

~t -

o X
=

L.
o
)
&

m
[Bal
c
—t
=z

W5 0bT 31 fATRO AGSERELE .

SIURCE “TATFRoNT

£

31Ce
e
AQL

A

A0V

WL
BuTL
quTL

ANL
CLk
~guD
MV
$oup
kL

HIVD

A
#up
MOV
R

A

CALL

14

TOAT
TCNTL
RYE 1S

A #OHEE
Fivf
EUS s

Flon

P207FH

»
[af

Fq.4
'5.'—.

\;

T $DBOH

P2 40EFH
Ao

Lol
GodiFH
pS!A

Féh
FZr#010H

EFASE

DET Layl.

: ngPT -lNLDF FJO-“_*L -

T

GTART TIME® A0 120 JSEL O INSURE
(WERFLOW ACTER 20 i T,

el L -- LD RIVER CHIF CELECTS
T -1

BUs KT DEO THE' DES = LOD DRIVER BUS.
TR I THRG F2S = 8243 BUS,

3743 TRI® SELECT. PEFe--G/F 822

Doz
29 -SORALERT O = [pe

--FRIENDY L, /ENEMY D) T0F INSTRUCTOR

4> CHOOSE 3/R

DT 6
{IGH  IMFEDANCE STATE: FORT 6 <-- TRAINEE
£437--44

6L ENTE FUE
(7 ¢ - TRAINEE TARGET SELECT.
FEIEEe ENENT) A0 —HL L1, PA3--H

: *0 ) TR INEE OECTSICN COMPLETE,

F70---%20 F70-~42: F729--¥3y F737--34,

-+ FORT U -~ [NTANDESCENTS FOR SIGHTS»

R

P34
FOR THE 7214

'

©oTr TdIROSELECT

87 CLR A

(2 SEL R

39 oV Rired ¢ CEMERAC FURPOSE RECISTER . DELAY. ECON
20 Mov SET TIMECOTNT SHRROUTING

¥ wQv RS 3 TTeth ot !

b Aoy BT ! '

73 MO faye CEeTREG BHRE OGS CELAY. TN

94 Mov S Cin RIGTSOE

2%, A0y . e

R Mo A2 MODEL T5ET0 Chg WD vel EuEM:=f

97 SEL 3!

K uCv Flies RELT TN T R0 NEL ROUTE L SPORE
9 i Frad ' : o ;EuFE
1 Mt k2 ' ‘ '
M MO ST NERG - R rrenr

“ LTS I N o
133 M TR -

N M Fis It "
15 =1 Ry - ) N3
e SE, R




[ T

40

SMELY
{048

anse

3

oy
(]

0%
Gosh

NSF

00¢
63

A an a8

7T MC3

A0A8 B

9064 5

0048 2310
4C

(04 &
J65) 7

0052

S 0054 f
- 355 1299
4057 28

: 9ACF

BDAS
”421
2420

=c
cc
~

SEQ

118
109
110
m
11z
13
114
115
114
117
118
119
1292
4

131
197

i

133
134

el

13¢
137
13
139

-48-uFI-41 =ACRD ASSEMELER. V2.0

STARTS

KHOOIN:

21 ENEMY?
2 FRIEND:

ZONSTAY

ZOURCE STATEMENT

INTL START © L00K FOR START SELECTION

MOy k3 $300 + DELAY 300 msec TO LOOK FOR SCORE EUTTON
CALL  DELay

JNI WHOOIN © "START' + *SCORE® TuRK OM ALL INCANDESLEWTE
Hov Ar$010H

CALL INCAN

Hov RSr$0FFH

CALL  DELAY ;2.3 SEC TO REMOVE FINGERS FROM EUTTCHT
JHF START

IN APz

JBé FRIERD

JHP CONSTA + EMEMY TARGET CHOSEM F7 RENMAINS €

Hov R7+$0FH s FRIENDLY TARGET CHOSEN

ANL F2,$Q0FH i 1101/1111 SONALERT ON FOR 1 SEC

Mou REs $1000

CALL  DELAY

ORL FZr#020H

EN TONTI

STRT 7

SXXXARAAARTAXTNRIXE SCAN ROUTINE XXXXZXXEXaXAXXXXAXRXEAKIXTXTAXRLTN

140 ¢

141
142
143
144

145 ¢
144 ¢
‘47
148 ¢

149

130 .

START FLAGS! INDICATES TRAINEE IS READY FOR TARGET
RE1 R4 BO <-- TRAINEE #1. START=!
kB! R4 BL - ° 2
RB! RS B2 <-- B X
RE1 R4 €3 ---  ° ¥
FINISHED FLAGS! INDICATES TRAINEE IS DONE WITH THE SCENARZIO
RE! R4 B4 <~- TRAINEE #1. FINISHED={
Rt R4 BS <-- ' #2
RE! R4 B6 --- R X1
REL F4 B7 7-- O#H

DECISION FLAGS: A '1' INDICATES TRAINEE HAS MADE A DECISION

REL RS BO -- TRAINEE $i
REL 85 B - ! ¥
REL RS BZ -- ! $2
RFEL RS B3 - ' $4

FIRST 7TIoE HERE FLAGS: LNDIr TES WHEM TO RESET LOCATIONS 30K - 33

1=

RE! RS B4 --- TRAINEE #1: FIRST TIME HERE = ¢
FEL RS BS - ' ¥
FE1 RS B& ~-- ' E XS
REL RS BT - ) $3

TARGET 30 FLAGS! IMDICATES TRAINEE CHOICE OF TARCET IDENTIFICATIMW
RES Re BO ‘- TRAINEE #1» FRIENDLY=1/ENEKY=(
RELFS BL == ' 40
FELFRY ¥

A-3

PP SO T T Y

LI Sy SR Y wpw |



oa e
-

c
3
7¢

-4

Ao

[oe = BB B B I |

e va b b bt ba e ba e
(o)
L) T P % B SR

[ B  - o)

o e e
© 0 W @
N0 QT

s
~3
—

CHEF?

STARTLS

SUTERL S AT ASSEMEC R U

CUURTE t1ATe MDYy

ANL F2e407FH
SEL RE:

~géD Ak

OFL hepd

MOy AR

ORL F2ed0200
ANL R D A3
HOVD AeF”

ORL AR5

MoV Rarh

SEL RED

MoV Foa 42
CALL  DELAY
SEL REL

AOVD 4eTA

ORL hrid

<0 LT

or. FIeduiOH

an
puY

MoV
JE4
JEG
¥

[ e
20 I X
E
- ~4

) Ul >
= [Soe)
g
=
<
-

HOY ARG
Jed NFTH.
Hov FOr 40394

 CHOOSE 6/

Sl I

¢ JUMF OM TRAIMEE #1 FINISHED
;NP ZF TRRINEE #1 HAS CTARTED

¢ FIRGT TIME HERE FLAG

194 H Ro i IMCREMENT MOOEL + OUNTEF FOF $§
179 Al s BN

198 CAle TNC A ¢ INCANDGESCENTS FOF TRAINEE 41 ON
197 hli RO» +020H

19 CLF ¢
199 e CINE » FESET FEACTION TIME FOR TRAINEE #1
20 leY At

ol ML Ar#OEH ¢ RETEY TIME CTMIT FLAG FOR 41
200 e R7es

i Al AR
04 4k ArtoiEH ¢ RESTT DECISION FLAC IF NECESSARY
=5 OFL At

20t g L SET rIRST CTME GERE FLAD FOR §!
20
CLEOKFTRL, MOV Rebt
oee JED GELTE ¢ORELTRTON mAle (AEDY

s my hom” ToARD e
BNy JEL S PR
_lz JMF SONN oLy o

13
S8 DECISLY CuF Fe
19 nay IRk
T Sl bEO

oE 3 St TRONCE TRTTETT SN

A-4
eamindin o Sttt & *-i-i----------i----J




(BT

RE

SN AN e o

‘L -

I5IS- I. MCS-98/UFi-4

1 maIRE ASSEMELER. VT2

UL N GBS SOURCE STATEMENT
VA RE YR OLINTTYLY BEL S IF TRAINEE INCORRECT. &7C --C
AR R 21e i RO-$070H
Atk i o Ak F2od07FH
24 SO0 NCORKY + JUmMF ON INCORRECT
A oRL Fo
e INC B0
224 MOV firdl
225 ORLD  P4.A > TURN ON GREEN LED 41
225 JHF DISF!
ZI7 JCORRLT MOV GYE
22 IS L ST + TURK ON RED LED #1
227 DISFLY DRL FZo30RNH
230
23 CALL  REALT! i DISFLAY REACTION TIME FOF TRAINEE #!
232 JFD QUERL
233 #ov RO+ $0FH
234 MeRYy CALL VOICE
235
Z3c ANL F1:#0FDH
237 AoV RO+ #0344 + DISFLAY # CORRECT VS, MODEL COUNT
It CLE Fi
%9 CALL  SEWDUF
240 Moy R $03EH
FEN oFL Fi
242 CALL  SENDUF
743 GRL F1,42
244
ML I3 245 MoV Frd0LH
0002 7444 24¢ CALL  INCAw ¢ TURN OFF INCANDESCEMTS TC #1
247
T 248 MOV Aeivd © SET TINISHED FLAS FOR TRAINEE $1
LRILERK S 247 ORL Ard010H
SR B MOy F3.4
352
a5 159 OmdYr o My frF4
cube C2DE 255 IBE BONG : JUMF ON TRAINEC 42 FINISHED
9000 3TF4 2% JE1 STRFTE ©OMHP O TF TRAINEE $2 HAS STARTED
JODE 2425 257 BONDLY ME FONG
258
25¢ SEIIIZ: MNP pECIST
i NOF
26t NOF
28l
i 207 STAFTZ! hOL LeF%
U S 248 BT SFTHT ¢+ TEST FOR FIFST TIME HERE FLAG
LDET EB3T 268 hHE RRIE T
REIRY. i INC R0 © INCSTATNT #O0EL COUNTER FOR 42
ve il i M R Ih
RO T-E 28 TALL INCan ©INLANCESCENTS FOR 2 70 W
AR KN 24° o R E021Y
REI B CLR P
LI LY BE( 2 Fisi’ REACTINN TIME COF TRAINEE #;
R ™ % Ak
A-5




p
4
= el
9
. o
e V-
- L.
I

+

[
Lar

G

4 -4
[ PR

bt v ar
IR

il
4
i

I T S I T T R
4 4
R R « B =]

a

1
[V R M w B v RS

I D
L S §

S I

[a]

NFTUZ

NEORRT:

0Izr2:

o
Tt
Jv

ER2:

BN

LMD

B

roL

0RLD

IR

ASCEMFLER. U7 0 il

.
s oo
s

2% LI CHEE
" . -
" 5 B
Fi
.t
et
a0
“of IFOTRAZNES #0 ZORFECT! HOC B -0
2 Tr ROINEE 42 IRCORRECT, 207 BL --t

JUME Gt INCORFECT
. ©OSET O OIF CORRECT

=
-
Py

N
TR

TUEN Gn GREEN LED $2

'

-
B

A = 2 YT Qs
S
\
el
Al

I
-
i
B
Eal
-
a
M
i
e
m
o
e
ra

e REGDTTIn TIME FOF TRAINEE #2

F1-#)F7H ) oL
LREE FER1E DOIS e ¢ JORRECT V5, MODEL COUNT

LHT AN g L NT Sl INTE

TS T ThOTHED foag

Yol

Jre SN TRATUTD 4T TINTCRES

37t CET T RLTHES BT AAR STARTED

PP |




L

-————— -

Lot amas et el ieatt il iadiad

13-T1 H07-4R P-4 ~ACRO ASSEMELER. w7,

&

M

.

LY

ey C

[ o B =
I> &3 h vy Ln e

4
T

28
3¢
330
3
33z
332
334
33
234
337
333
33¢
340
ERH
4L
42
345
245
345
BN
318
249
350
33
392
1 5p)
J.l
254
355
KT
357
358
35¢
KEN
EIN
£

Ja

M
)

START3!

NFTH3!

LinlT3s

" NIORRTS

0Isr3:

WERT

Hov
JEé
HOV
INC
MOV
SALL
g
LR
HDU
Hov
ANL
HOV
40V
ANL
OkL
MoV

MOV
JEZ
MOV
JE2
JMF

CLF
sor
SEL
¥pL
SEL
Mo
ANl
JEC
ZrL
INC
M0V
grLC
HF
KoV
ORLD
ORL

SALL
JFG
Mov
CALL

ANL
Mo
LR
CALL
Moy
LrL
TALL
ORL

P 3 aTERENT

4¢RE
NFTHI
FOr$36H
ago

A1 #01EH
THCAN
FCe$032H
A

PROy
SeF7
Ar$0EH
T
ArRS
A+$OFEH
Ar$040K
RSeA

BRS
DECIS3
AIR7
LIMIT2
JEANNE

Fo

Adk4

REC

AsR7

RE1

RO $03AY
F2r#07FH
NCORF3
Fa

BRO

fr#4
Faet
215F3
A+ 44
FEG

P2y $0B0H

REACT 2
[VEF3

FO 40P
Voice:

AR (U3
By 406K
F1
SENGIF
RO+ §02AH
Fl
SENDUF
Fle4020H

©OTEST ~CR FIRST TIHE HERD ©UAG

» INCREMENT MODEL COUNTER FOR #2

H

i INCANDESCEMTS DR #3 GD N

' RESET REACTION TIME ©OR TRAINEE 4©

© RESET TIME LINI™ flAg

¢ PESET DECISION FLAG

-

ar e

s IF TRAIMEE CORRECT!

SET FIRST TIME HERE FLAG

DECISION MADE CHECK
TIME LINIT CHECK

ACC BZ:--0
IF TRAINEE INCORRECT: ACC EZ:--1

i JUMF ON INCORRECT

i SET FO IF CORRECT

- TURM ON GREEM LET #3

- TURN IN £ED LED #3

T OICPLAY REACTION TIME FOF TRAINEE #2

©CHOOSE LCD 3k
© QILFLAY § CORRELT VS, MODEL COUNT

k-7

R ST N SO ST %




- VUL MG A5 GRT L mALKD ABSEMELER. VT

5EC SOURCE ST4Trm

383 W A

384 CALL LRLAr G UTh RCERDIEEENTS TOO#5
133

FL pCv Aol
RI:M arL A ¥040H DT TINTEMED FLAG

356 LIS Faye

0 OJEANNED DV weFS
3¢ S £ T TRETHEE 44 FINISHED

392 J3 o ETeRs W WEINFE HAS ETARTEL
92 i . il

~D
=

STARTA: A0y e h
JB” R
2
INC
MOV
400 CALL
L MY
A0 LR b
02 Wiy I
Als Moy 5
35 AL 4
104 WU FTe ST TIRUTRIT TLAG FOP #4
ap- Ay 3.0F
405 ANL (% B8 s
3ne aFL Hed0R0Y R
410 #au T

P IenT TIeE JERE FLAE DHED'

DA
~J .

EE
Colaj

SUWENT MONEL COUNTEF FOR #4

[ TSI S WS R RN I W)
5 b
-

D
£

T T DESIENTS

DORCETT OREACTION TIME

23106 FLAR
TIRE HERE FLAG

447 NTTHET MOV e
41 mT LR IRt
414 MO el ?
L] X LIs TN
4l JHF QLA R

417

415 DECTS4: TUF £

419 A0y Jeits

e oEL RE

DS i tRL PR . cant

>

£C 23:--0
£e

- T 410 TeITEY SR B3e--1
] AN i A0y

I -E AL

= 1<l

o BT ; LT

E’ o o 3- CF e :
g . ‘A‘Jr | e

INCHRRETD S

- i 23 v i,

5 .

g ’ : - b7 i

E..' RS Varaater e Bl

o Lt vt T L
DAY y LiRer L SR




TCIS- 10 MC3-48/UPI-41 MACRD ASSEMELEF. 42.( Sh
L0 G 3E0 SOURCE STATERENT
§1re T4gp 435 OVER4: CALL  VOICE4
435
0E F97C a4 AL F1407FH ¢ CHODSE LI AHT
G100 6837 443 Mov EO+#037H ; DISFLAY & CORRECT U'S. MODEL COUNT
C10F A5 337 CLF Fi
RLI 443 CALL  SENDUF
MEZ SB3E 144 HOY  RO»HOEH
1€ BT 44% CeL FL
MES 7404 445 CALL SENCuim
01E7 §98° 457 ORL  Fled0mod
448
JiE® 2308 449 MCv fedc
MER 7484 158 CALL TNCAN + TURN OFF INCAMDESCENTS
471
MEE FC 357 4u AeR4
N1EE 4380 453 )3 Ar$DB0OH + 5ET FINISHED FLAC
NIFS 40 354 MY RdeA
455
L1
-
CLCERE S RS E2 0088032008020 80¢ 0030080 e08 ettt siietssenattetiadteasetsttissitste]
a5e
13
151 SCAN FOR FRIIND: EWENY: 7R SCORE EUTTONS
447
Tl O24FS 47 3CAND NI REAGAN
NiFT 8444 544 JHF SCORE
MFT 47 455 FEAGAN: JTI BEEING
PAFT 044S 444 P ROUTE
447
G1F¢ nanr 468 BECINLY JMP BECIN
247
a70h
471
472
gog rmnmamamaniana s M A n A am AR A" —n A ——————tnn -
474
ae SURROUTTRES
& ’ -
§7+ ARt emmAmAme e namaraieieeisiveeacsemessanstennsmsmama smmassseassass
=73
ag¢
ig.
fa‘__ N S R 020 R R bRt na Rl Rttt ettt ibtdtostttiitgi
452
ag4 THIZ POUTINE TERCES o% LD PY URITIAC
485 AN YFTOTCOALL DIRTTT T THE LRTUER,
- 47 NOF
ags
170 <8R 492 ERASED MOV R348
BT 159 U by
DRSO LRI KO bk
O 252 WTL Fled
A-9

— - a—




DI JMEA cuun cuhi o sauh o

! ISIS-1I MCS-48/UFI-41 MACRO ASSEMBLER, V2.0 FAGE  1C
Lo 08y SEQ SOURCE STATEMENT
’ 302
) 0z 004 494 ECONT MOV F4.44 i ERASE 4 DIGITS
b 7204 =EFO 455 MOV RO+ #OFOH
. 3206 F8 496 EASY: MOV AWRO
2 0207 4° 49" SHAP A
L~ 0708 20 498 HOVX  GRC.A
‘ 3209 18 490 INC RO
I3 ZCUé 500 DUNI  R5HEASY
¢ 501
¥ 020C FA 502 MOV AWRC
< 0200 77 503 RK A
- AI0E AR 504 MOV RIyA
' 020F EBOO 505 DJNZ  R3sERAE
s 0211 89FF 506 ORL  P1o#0FFH
: a21d oo 507 RETK
3 508
RIS £ E R et 48t ae ittt tdend it ettt sdtedtdettretetedttoottdttadevitdsseieefsteds
S1¢
511 % SCORE 'AVERAGE REACTION TINE) ROUTINES
512
1714 2934 513 SCOREL: OV R1,$034H ; MODEL COUNT LOCATION FOR #1
214 B2 514 MOV ROs#OTIH i GET HI BYTE OF #1
0218 9FE 515 ANL  PLo#OFEH 3 OUTFUT AVERAGE REACTION TIME TO $1
0714 5454 516 CALL  SAAB
0Z1C T96F 517 CALL  VOICE!
021F 4447 518 JF SAE
519
0220 B93S 520 SCOREZ! MOV R1,4035H
0227 =823 521 M0V RO:$023H ¢ GET HI BYTE OF 2
0224 9FE 522 ANL  F1,40FBH i OUTPUT AVERAGE REACTION TIME T0 #2
224 454 523 TALL  SAAE
- 0228 74R3 524 CALL  VDICEZ
. JITA 44e 525 JMF GBE
< 526
- 022C £936 527 SCORE3: MOV Rl1s#036H
0775 £82S 528 MOV RO,$025H i GET HI EYTE OF 43
i4 0730 79EF 529 ANL  F1y#0EFH i UTPUT AVERAGE REACTION TIME TO #3
< 737 5454 520 CALL  SAAE
- )23 TAET <31 CALL  VDICE3
! 0236 444D 517 JHF SCE
i 6036 €71 532 SCOREA: MOV R1s#037H
¥ D R K 535 MOV FO-$027H i GET HI "YTE OF #4
= 0230 99F° 536 ANL  PLo40BFE : QUTFUT AVERAGE REACTION TIME TO #4
{ 023E 5454 3 DAL 3AcE
{ IAT TeRL 3P CLL  UOINE4
3 ST 539 JMP HASF
a2 540
-y 2214 FC 541 SCORE: MOV AsR4 i SCORE ONLY THOSE TRAINEES THAT HAVE FINISHED
- n74s 5214 542 JE4  5COREL
{ 2297 1 543 SAE: MOV A4
. 0248 B220 544 JBS  SCOREZ
) 324 FT S45 SEED MOV R4
: AZAE D2IC 544 JB6  SCORE:
¢ w4 Fr ©47 S5CE: A0V AsR4
. A-10




e T TR T T W NG e Dafiak her~ T — T - g

167¢- 0T MC:-9B/UFI-31 MACRD ASSEMELER. v .0

0% 360 J0URCE STATEMENT
2ag £ 548 BT SORE?
S40
S5 ags S50 WASP  JNTL  WAST
2 aF <5t P EECTN
52
354 97 <53 SARE! DR O
e 3 €52 ok Fe
Ve o st N R
4 =5 WO Rbs
3 557 TR
w8 WU RS
5o MO A3
Sa MU AsBRO §GET BT EATE INTI 4CC
541 TR
S6C CaaCT MOV fef7
543 S D
c4 EC &
245 WY 7
6t ChL  HISC

567 JMF SAAC
S48 3A4C1 MOV AR
389 DEf A

€70 Hov o7
571 CALL LOSC
572 L nef3
973 JF SEND

i RO GETS ADDRESS OF LO EYTE

YRRt IT R e DSt PRt a P ee et i estrtestiittteosstasvisssetesissststen

57¢
577 4IGN =;TE DIVIGE SURRCUTINE
5

NN T79 HIZT: QLR £

0270 7 580 O A

N et 381 HI&: oY R)eA
9271 5 o8z ADD hrlo
SIS 583 JC HIE

TR Sps N 3
) T 0 416
. JED A
R 387 CrL i
NG K 33¢ JKF It
oes %87 HIE: MO LR
T 590 o 3
TN 561 A0V w0000
RN 592 MOV BRGo £ §OOGH TETS REMATNDER OF HI EYTE DIVIDE
PARRK] €93 RETR
394

O XY O N L P SR R S LA XN AN RN RNy LAY

597 . Uwel o L0 ERBUTIHE
53
Y S99 Laslt Lt s
470 S e ige
BELEEN LUN o s
S - L0A Mo Floe
A-11
S 2 h A . N P — - p. e ol il v .
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. I5I5-IT MCS-48/UPT-41 WACKO ASSEMBLER, UZ.C PAGE 10
" L0 OfJ SEQ SOURCE STATEMENT
B 2786 4F 507 ADD ARG
0287 FeBt 405 JC L0k
- )89 16 505 N R
(766 4985 06 M LDA
: ner 7R 607 LDE! MOV ARO
(o0 T 408 L & i ACC GETS REMAINDER OF LO BYTE DIVIOE
u QCRF £822 409 MOV RO, #028H
2290 4¢ 610 a0 AeBRO : ACT GETS SUM OF TWO REMAINDERS
: 3791 97 611 L
4 9292 37 417 L 4
- 0293 4E 812 LOCY  ADD  AsRé
0704 F499 514 JC LOD
L 929 1 415 IN )
& 0297 4493 61¢ M LOC
- 3200 73 417 LOD!  RETR
n 818
o . SRS 406000000ttt et taee it eetttateatetiettiveeitesdteiettsttstettssstsesioeed
420
21 TIMER SERVICE INTERRUFT ROUTIRE
572
423 3 THE TINER REGISTER /T) INCREMENTS EVERY B0 USEC AND
4724 OVERFLOWS AT 20 MSEC,
425
A4 REO R? DVEFFLOWS AT 5XT = 100 MSEC. REO R3 COUNTS THE
7 NUMBER OF RZ OVERFLOWS,
528
029 C% 429 TIMER! SEL  REO
IR AR 430 MOV R3.A
2290 2306 831 MOV ek
M30F 47 432 MOV Ted ; FESTORE 480 YSEC TO TIMER REGISTER
¢Ior £401 o33 BINI  RioTIMRET
9781 E5Y 532 AV R1.4030H
824% E404 43t MU R
j285 2acE 636 TIMDOT! MOV As$OFFH s TEST FOR 25,5 SEC LINIT
267 D, 837 XKL AsBR
1738 7¢CE 530 NI TIMEUT
N4k T 430 WU AR
1A O 540 5L o
- N 441 IRl TIME
. LA UTES 447 JEO TIMA
- LO60 ©F 447 M ARt
i DL 4301 844 ORL A
.' 0oFT BF 448 HOY R/ v SR s 30M
TR LN 536 M T
foke FF 497 TIMGD WOV AWFT D RL = 3Lk
[ VE AL 548 OFL Ak
- O 649 OV R
. NI 550 M TIACL
{ TR 150 TIME: B0 TIMC
BE FF 552 MOV AR P Rl = 20k
2008 4304 5 T
0201 oF 554 MOV RTAA
5207 4876 458 M TING.
. Az EF 556 TIAC: MU Aeis DAl 33K
' 620 80f 457 nkL Ardf
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ISIS-II MCS-48/UFI-41 MACRO ASSEMELER, U2,0 FAGE 13
LOC  OEy SEQ SOURCE STHTEMEN!
007 AF 58 A0 R744
. ATRE T 5% TIMCL: SEL RBO
: {207 440C 460 JHP TIMLIN
561
: 208 1 462 TIMCUTY INC oK1
. 020C 19 463 TIMLIM: INC R1
D200 EAAS 464 OdNZ  R2,TINDOT
(] 070F BAOS 665 MoV RZ145 i RESTORE K2
: 2201 FE £66 TIMRET: MOV Ark3
0202 93 667 RETR
568
.‘_'\69 4 ettt et st PP et PRt ettt e e it toveetttstisdtteeititeteiitesd]
670
&71 % REACTION TIMES ARE STORED 4T LOCATIONS
672 i 30 THRU 32 ANL 20 THRY 27, THESE ROUTINES OUTFUT TO THE
873 CHOSEN LCD THE EASE 10 TIME,
674
6203 4404 575 RA4444) NP RAA4
0205 4402 676 RA2222% JNF RAAZ
677
0207 6830 678 REACT1: MOV ROs#7RT1
0209 £920 679 MOV R1y$ART1
(0208 44ED 680 JHF RACK
nz2D E83L 581 REACT2S HOV ROs4CRTZ
02DF E922 682 OV Rir#ART?
02EL 44ED 683 IHF RACK
02E2 £832 684 REACT3: MOV ROs4CRT3
0ZES B924 685 oV R1v4ART3
0267 44EC 686 JNP RACK
02E9 £833 687 REACT4: MOV RO:4CRT4
02EE B926 488 HOV R11#ARTA
489
{2E0 97 690 RACK: CLR £
O2EE FO) 591 L] AsBRO
02EF 61 692 ADD AsBR1
07F0 Al £93 oY R1,A
02F1 E6FS 694 JNC RACE
07F3 9 495 INC R1
00Fe 11 69 INC BRI
1275 £ 697 RACE: MOV ArkO
nIFA 3IFC 698 JBi RACA
= NZFR 1205 699 JBO RA2227
- LIFR (404 700 JHF Raal
12FC 1203 701 RACAT  JEO FA4444
702
“IFE 99FF 703 RAA3!  ANL P #0EFH
0300 430C 704 JHF SAND
n07 99FE 705 RAAZT  ANL FLy40FEH
0304 4490C 706 JHF SAND
4306 29FE 707 RAALY  ANL Lo BOFLH
0308 440C 708 JHF SAND
0304 99FF 709 RAAGS  ANL FLy#0BTH
710
2300 FO 711 SAND: MOV A+ BRT:
n30E 7420 712 SEND! CALL  DELOUF
A-13

"




131L-11 9CR-95/UFT-31 MACKD ASSEMELER, UZ.0 PAGE 6
LOC 08 565 SOURCE STATEMENT
230F 73 NE Y AR
0310 4330 14 ORL  Ar#030H
A12 90 715 HOUX  ORO.A
9313 Fo Tie MOV AR
9314 1320 "7 ORL Av4020H
031e 96 "1R HOVX  BRG,A
JieT Fa 719 MY ANRD
3e ang 720 ORL  Av#OLOH
[ D) ) HOUX  ERC.A
- 03iE 2508 722 KOV A-#08H
» A3 3 723 MOVX  BRG:A
R 724 ORL  FLo40FTH
0327 77 725 RETR
%
727 et 00t setettt ittt igattPaiRtstotetanitiiiteetivtttejstetttisgy
728
770 DELAY SUBROUTINE! 10 MSEC FER RS EIT
7%
137t 5908 731 DELAY! MOV RO+#%
0223 ECFF 73 L00FL) MOV R4sROFFH
pine e 733 LOOPZ! OJNZ  R&»L00FZ
1327 180 734 DN ROSLOOF!
1379 €071 735 DN RSiDELAY
0328 07 736 RETR
37
738
739 , FEE 0000t tted i teateRiietetoetiteisstiotttsttgeqietttittssvisteisttsts
740
741 ; THIS ROUTINE DECODES THE AMOUNT IN THE ACCUMULATOR INTO A
742 BASE 10 NUMEER.
743 ; (RE1) K7 = R2 ¥ 100
T4a (RE1) R1 = RI X 10
a5 {REL) RO = RO X 1
T R3 = GENERAL FURFOSE
37 BADD "4 DECODE! MOV R2.4°
0326 3900 749 MOV R1$0
(130 E20D 75¢ WU ROMEC
hiaz =T 754 RC A
0327 1634 752 M DECA L oTEeT RIT 7
15 1A 3 IN  R? : REACTION TIME AT LEAST 12.8 SEC
0336 10 24 N R
1337 19 755 IN R
1328 7434 754 ALl INCKOS
: 0338 77 757 JECAN RLD A
3 033 E£:4¢ 758 INC DECE SIS G S
: TERRLE 759 PaL. INTRI . EATITON TIME AT LEAST 4.4 3EC
A T3 TAgE 760 AL TN e
X T 761 DECE: 97 A
b 47 £442 "6z JNC DECC L TEST I L
: £244 7490 743 CALL  INCFLC . CCATTION TIME AT LEAST 3,2 SEC
{ 0386 18 754 W &
3 a7 18 765 W RO
; 034E F 766 DECC!  RLC A
& 0349 CH4E 767 N DELD BSERE
‘ A-14
he . e e a - a—m a s a A aoa PR —— s _—— e -
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To18-10 M0S-48/UFT-41 MALKD ASSEMELFR. U0

QLA

T3

URE |
JHE T

KRN

s

[rs

(7S]

0304
F&7%
Ak
19
0304

it4

Q™o

i oeea 1

T ]
Ll
v

Dot o

[T

gy

£421

34
RREN

5EC

40
760
770
“7y
T
773
774
775
77:
7T
778
779
780
781
762
783
784

ot G S
ag s

78 ;

787
783
789
79¢
791
792
793

=1
P T2

A0 D O
=8

a3 QL 1
i T
[

(SRS < IRV YIS R & I
B S = Gy

[ T T T VRS ORI s B S

Qx 13 O
[RNCI S T Y

o INCROB.

< INCRGAL INC

LEAST 1.6 SEC

P
=4

" - FEACTION TIME

DECE ¢ TEST EIT 3

INZROS ! REACTION TIME AT LEAST .8 SEC
f

Gtk i

EST BIT
INCRQ4 ¢ RE 2

TION TIME AT LEAST .4 SEC

hn DOTEST BIT G
L t REACTION TIME AT LEAST ,Z SEC
£5

I : TEST BIT 0

P
& : REACTION TIME AT LEAST .1 SEC

My COUNT TN RO OIS 35

May DOUNT Tk R TE 1S

A f

f

fedinh

HAREN CRO= L T0%
R3eA

RS

1
1A PRC = 107019

oo
T
w0

CETOCR LT INORERENT R OTF NECESSARY




T-T1 A0S -48/0FT-41 MACFO ASSEMBLLE. 2.7 CACE LA
ST DR SEG SOUFCE STATEMINT
2387 15 873 INC RO
0386 i 824 INCROAS INC RO
0335 13 325 INC RO
1IPe 18 B2o IN kO
1336 18 ING RO
(D93 828 RETR
829
2380 19 830 INCR14) INC F1
DI8F 15 831 INC R1
29 19 37 INC Ft
2390 19 832 INCR13: INC 71
0391 v B34 INC K1
339219 835 IND R1
0392 93 B34 RETR
837
B35
337 RN XK O XX Y R X XX XXX X AR KRR XX XA XX IR I AAX
840
341 OUTTUT THE ACC TO THE UFFER TWO DIGITS OF
847 i THE CHOSEN LOG DRIVER,
443
0394 £r 844 SENDUFS MOV AsBRD
0255 7430 845 CALL  DFCODE
0r97 749E 46 JF1 SENOVF
2779 BAZ0 847 Moy R2:30204
039E 7B B4E SENDVRY MOV ArRO
G190 4310 849 ORL A $010H
039 44 350 OFRL foR2
039F 70 851 HOUX  BRO-A
03k FO 52 oV Ark1
0381 3 53 ORL GeR7
034z &0 854 HOUX  @RGe4
0343 93 =5 RETR
856
. 57 _:ll)ﬂ_llXXXXx‘ﬂlXxXXXXXXxXxxXXXlxll"xXXlXX!XXX!XXXXX!!l!l‘ﬂl!lll!llllllll
o g5 ) _ ]
L gs9 : FOUTTNE TO TURN ON OF OFF THE CHOSEN INCANDESCENT
' 8% 3 BITA = (o THEN 'QFF?
- 35l ¢ BIT4 = i THEN *ON’
: 847
e “nAY uEF 63 INCAN, @M 2L
C o 7lAe 74 244 g4 ThOw
,. 0343 20 365 INOFF: OFLD  F5i
. {3A5 4940 5t JHF INEET
3 34E D 347 OINONG aNLE fTe
(360 B&10 go8 INFET! ORL 7 - i
136 93 R47 RETL
® 870
. 71 PXERAXTAXCNALCLT AT LR TRR (OO KA AN NN XA XX AKX XN IAKX
872
873 ; *A35 DATA TO #N €2%. SPFIIFYING THE REACTION TIME IN ORLER
g7e ; SR OTHTS CIM T0OEE RPOYEN B THE G VOICE UNIT.
¢ 0 T THEW TRRTNGE #1 QR4 IE TD BE FASSED.
— 877 I ¥
A-16
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1415-11 AC3-48/UFT-41 MACRD ASSEMELTH. P

LA s 4

L0 AR SED SOURCE = " ToMEN:

ER I O 3

3765 o
387
81 TFOESeE4 = 1 THEM A{ [T SPECIFIED
BED IFor =20 R '
883 . oo iR :
R84
- 385 - CHTROSELECT TR 8TAIs 10 ST FS0 On THE F/E 3243
88
n38F BROD 267 NITEL: MO T
0381 4480 A58 I QY
363 ERAO 802 COICEZ: MU ¥
0385 64EC £90 JMF aE
367 BERO 391 VOICET MOV SN Y
(369 44ED F32 JHF .
0366 £RCO 293 VOICE: #OV  ~3-di.0m
894
36D OAEF 399 VACE:  ANL 407 FH
¢ 03EF 230E RO4 KOV 4K
9301 3E 897 HOVD  Féen ¢ THIF SELECT FOR 87414
993
2307 F3 899 naYy i CHECY FOR ERROR SIGNAL
0307 D3OF 900 XRL fodorH
A 03C5 C6D3 201 J2 YERR
n 902
03C7 Fa 903 HOV ke
5308 4330 908 ORL Ao 030K
9308 O 905 ORL AeR3
03CE 740F 90¢ PAL'Y UOCEAD
30D #9 907 A0y Geit
2 G3CE 4320 208 ORL GrdOD0H
2300 4 M9 arL R
(301 740F 910 CALL  TND

0303 F8 711 VERR: MOV Asrl
0304 4310 912 ORL Ao $010H

0306 4 913 nrL %
0307 740¢ 914 CALL URSENL
- 1300 23F 915 MOV A3OTH
3 030E 3F e WOUp it
- T GAL) 917 0RL Frognp
¢3DE 93 918 RETR
X a1
b — FI0F 20 920 UOSEND: HOVX i
- NIED 05 7y L RED
i 03E1 BO2E 7 MO Fhegaor : 200 USCE DELAY
VIE3 EDE™ 503 UORELY DONZ RS- il
- fIET 0T gre SEL R
g TiEE N g YR
i- 975
- 7z
. 925
N MG
. PR SrMETT
SETU0070  ARTL GNcL ARTY 400 Cwii 2. EFERIR 00OF  BEGINL D1FF BONO 4139 ONO1  OOOE
A-17

od
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‘ PIT6-TT RCS-48

4

F

{ CHEF 367D
ST
SECTS4 ME

EASY (206
WIS DZ6F
INON O QTAE
LTMIT4 0108
NCDREL 0QFS
wERt 9008
Raal 030
REACTL 0207
A4l 0287
SCORED 2220
START! D0&4
rihT itk
VODEL 03E3

ASSEMELY COMFLETE

AIPT-44

CONSTA
pECD
DECODE
ECON
INCAN
INRET
L0A
NCOKE?2
JVERZ
FaaZ
REACTZ
SAE
SCORE3
aTaRTE
TIMDOT
VOICEY

MACRO ASSEMELER. VZ.¢

003&
h34E
032¢
202
Q304
034C
0283
116
AL
0302
1200
n8
L
00E4
0243
03AF

NG ERRORS

el ol

TRTL 0030
LECE 0393
DETTIZ Q0ED
ENEMY 0057
INCR04 0388
JEANNE 0195
Log 228C
NCORR3 0172
QVER3 0170
RAA3  OZFE
REACT3 02E3
SAND - 030C
SCORE4 0238
STARTZ 0140
TIKER 0294
UDICEZ 03B3

CRTZ
DECF
DELAY
ERak
INCRO4
KAREN
Lac
NCORR4
QVER4
RaA4
REACTS
SEE
SEND
STARTA
TIHER
YCICE?

2031
0356
1321
Gloc
0386
037¢
0293
01CE
0109
0304
029
0244
030D
2190
0009
0387

LRI3 D32
LECE 035D
DISPY  O0E9
FRASE O1FC
INCRO8 0384
KEN 0383
Lo 0299
NFTHL  009C
FATTA 0376
FAAS  (00B
REAGAN O1F5
SCAN - 01F1
SENDUR 0394
TIM4  02B6
TIMLIM 02CC
VOICE4 03pE

PO P ST

TRT4 0033
DECIS! 044
DISFZz 0119
FRIEND 0059
INCR13 0390
LIMITY 00AB
LooPL 0323
NETHZ  O0FC
PATTT 0341
RACA  02FC
ROUTE 0045
SCE 024D
SENOVR 039K
TIMB  0ZEC
TIMRET 02D1
VOSEND 03DF

CECA  235A
DECIST (164
DISFY 017%
HI&# 0271
INCR1e 038D
LIKITZ (108
LO0PZ 9325
NFTH3 01358
kaz222 0205
RRCE  02F5
SAAE 5258
SCORE 0244
SONNY  00DY
TINC 0204
VACE  03RD
WASF 0250

Ogir
Le2Is
OELE
HIE
INGFF
LIPITS
Lasc
NFTH4
kA%444
kACY
SAAC
SCORE:
STAFT
TINCL
VERF
WHOOTH:

7!

ot
I
627
V3he
164
A28’
D184
0207
02EC
D75k
(24
0042
0208
0303
4054
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APPENDIX B

SPEECH PROCESSOR PROGRAM
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ASHAB SFEAKA.SRC nOD4L

ISIS-IT MCS-48/UFI-41 HACRO ASSEMBLEF. Y2,0 FAGE 1

toc Od SeQ SOURCE STATEMENT

} 19 #ARCH 1983

THIS PROGRAM FRGOUCES THE SERIAL DATA REQUIRED TO GIVE SFEECH

; CAPABILITY 7O THE TRAINEC SIGHTS. THE HOST £748 INTERRUFTS THE

$ 8751 AND SUFFLY'S THE DATA IT NEEDS TO ASSEMBLE REACTION TIMES 1D
' BE SPOKER TG £ACH OF THE SIGHTS,

—
L= JEYs Jie s SRR BN ST % I R % B S g

v
—
v IS

t.

000¢ 13 ORG 0
13
0010 15 AMASKL EQU 000100008
0029 16 AMASKZ EQU 02100000k
004D 17 AMASKY EQU 01000000E
2080 1§ AMASKY EQU 10000039k
19
0000 2409 0 JHF 9
21
3003 22 0KG 2
6003 643 23 JHF INTEF
iL}
0009 25 1Y 9
00U BDOA 26 RESET: MOV For 100
000F 7424 27 CALL  DELAY i DELAY TO INSURE £748 HAS RESET
2000 05 28 EN I
29
MWOE 23FD 30 MOV AsBOFOH
0010 39 3 UTL  PlLeA
9011 23FE 32 MOV A $OFEH
0012 34 33 BUTL P2e4
3
0014 27 33 CLR ¢
0015 EB71 34 Moy RO»$330 - COUNTER
0017 B9LF 7 KoV 1 $01FH © FOINTER
201¢ At 38 CLEAR: MOV aR1A ¢ CLEAR OUT RAM
A4 19 3° INC k1
ik £819 40 DUNZ  RO.CLESS
4
oD BB 42 Hov RO$L3D + TNUNTER
GOLF B933 43 MoV Rl $022 * POINTEF
LS 44 CLR 3
0022 A 43 MoV 21k CRD 7-- DATA
1923 At 45 IMDATAY MOV BFRL-A # 5ET UF DATA LIST
ne24 19 47 INC 1
I 1A 8 INC Fe
D026 FA 49 Hov ArR2
9027 ERIS 0 DJNZ  ROJINDATA
MI% E933 )\ KoV Fie$033H - FESTORE POINTER
52

B-1




[
[ 4 .
i3I0 MOS-98/UPT-41 AACKD ASSERELER. 170 EINg
00 0Rd SEQ SOURCE STATEMEST
102 1494 X Tl RESTH
54
€5, HATN [ 00F FLLTTNE
Sé
"D RCAZ <7 MAIN: A RA.E057H i RESERVEL STACK POINTER
202F pE14 58 WYy fis» 4200 + RESERVED STACK COUNTER
N3 TE 59 A AyRd
"I AT 60 MU FOeh
N1 FD 4 WEC AsaR0
04 Gagn I N2 LORD
N 36 EESA 43 GETNYTY [Dung R4y GETCON ¢ CHECK FOR EOTTOM OF STACK
038 0420 ¢4 JME AN
D03A CL -5 GETCONY 2EL ]
003 FL ok LU
0OIC AR 57 W RGes
WD Fr 4 MOU  &eRC
ML T43E 89 J2 GETNYT
70
6940 F24¢ TLLORDY BT L i ACC HAS WORD TO BE SPOKEN
042 DIh4 72 JES TraZ i TRAINEE &2
SRLLTER B JME TR ¢ TRAINEE #1
0044 D266 74 LAPAY B TEa i TRAINEE #4
0045 0840 75 P TRA? i TRAINEE 43
7¢
004 2403 77 TRAYY CALL DELIGE s SAY WORD THMEDIATELY
0040 23FF 78 TDAL: MOV L 0FFH + LDOF UNTTL NORD IS SPOKEN
04E 1479 79 CALL  WAITt
oSO CLAC 80 Jz The!
0052 1474 81 TRET! [ALL IR
0054 043= 32 JHF GETRYT + CONTINUE DOWN THE STACK
g7
2655 348¢ 84 TR4Z:  CALL CECOOZ
DT B 1 8BS TDAZ: MOV A-EOFFH
0054 147L 86 LALL  WALIZ
st 658 g7 iz TDA2
935 0452 88 JHF TROT
39
fush =50z on TRAJ: AL DECTD3
hLy TIEF 9 TOAYL KOV AdOFFH
nige pti 6L TALL  WATT®
- T§LL K il e
gD 457 7% g TREY
2,
Oier, <497 96 TFA4: 0L DECUNE
My r 9TOTLEAT MY 1 30FFH
Aeg T 98 TALL  WAIT4
R A G 2 A
AT g 10¢ I o
T‘ i
8 4 Fr A LR TR VT
S 207 68 {03 Wi g
{ foe 104 IO
b v i - PET,
3
f DA Lo STk
}‘ 107
! B-2
l.
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ISIS-11 MCS-48/UPI-41 MACRD ASSEMBLER. V2.0 FAGE 3
L0l 0ed SEQ SOURCE STATEMENT
108
LO9 $3ens™inld bl s h e o eeaee s SUBROUTINES ---=- - dad (Kodeddden 7
110 4 : ¢
11 )
112 50y bl TR N T
113
114 WAIT ROUTINE T0O ALLOW FOR E/F LINE TO GO HIGH
115
77 B8O 116 WAITLY MOV RO+ #AMASKL
007E 0487 117 JHFP KADEL
2070 820 118 WAITZY MOV RO+ $AMASKZ
007F (487 119 JHF WADEL
0081 BE3D 120 WAIT3: MOV ROy $AMASK 3
0083 (1487 121 JHF WADEL
OCAY 8880 122 NAITA: MOV RO» $AMASKS
123
0087 tatd 174 WADEL: MOV R2:420D
008% EABY 125 WAXX:  DJNZ 12 P HAXX ; WAIT FOR BUSY TO GO LOW
126
008k AR 127 WATT: MOV RZvh
N08C 09 128 IN ArF1
008D 58 129 ANL ArRO
DOBE €492 130 JI EUSY
0090 Fa 131 MOV ArR2
0091 93 132 RETR
133
0092 27 134 BUSY! CLR A
0093 32 135 RETR
136
137 RN XXX KKK XX Y X XXX AR XXX X AR XX R XX R X I XX XX KRN TN
138
139 SEQUENCE TO RESET THE YSM.evsvviaviovssss o TRAINEE #1 THRU #4
140
94 35 141 RESER: CLR FO
0995 BANY 142 RESEE! ORL P2:#1 i RESET LINES GO LOW AFTER INVERTER
77 0N 142 NOF
D098 O 144 NOP i 7.5 USEC DELAY
0099 0 145 NOP
(098 9AFC 144 ANL 21 $0FEH i RESET LINES GO HIGH
147
d09C EB4Y 14¢ MOV RO+ #040H
N°E EBYE 149 RESDEL: DUNZ  ROsRESDEL i RESET DELAY OF 230 MICRO-SEC
150
A0 BERS 151 JFO RESREF:
glhr 99 152 CPL Fo
AT 9455 153 JHF RESEE
D0AT PR 154 RESREF: CLR ]
Mae 93 155 RETR
156
157 XXX XX S XXX KRN XXX AKX XN AR A TR XXX TN R XA AR INAAXX
158
15%
150 5 ROUTINE TO SET UF DATA IN THE ACC ONTD THE 74144 RUS
161 AND THEN STROBE IT QUT TO THE VS¥ TO BE SPOKEN.
142

B-3
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-
¢ D7 f] M- deslP1-41 MACKD SGSEMELER. VZ.° Sk
L0 Ok SEQ SOURCE STATEMEN
m 1A S e PR P Lo JTRATNEE #
g 164
E ' 165
DA ES L the SPEAKL, MOV ROpBAMACH!
N LAY QKS 147 JHP TALK
5 804k 5820 168 SFEAKZ: MDY ROCBAKATE.
u Ghar 8RS 169 P TALK
- JCAC £940 170 SPEAK3! MOV ROsdARSSH”
: AR MES 71 JME o TaLE
- 0N BON 172 SPEAMGS MOV ROobame’ -
172
! WES AT T} TALKD MOV R LU TER
BT 175 L A
F‘ 2068 AR 176 KOV R3eN i TTORAGE
30EY SIFE 177 TALA!  ANL A #0FER C INWEF PESET LINES KEFT HIGH
AORE 38 178 UTL P20
179
2067 3461 180 ORL  P2:#1 § CLOCK PULSE
00BE 9AFE 181 ANL P2 #0CER
152
00 FE 183 MOV ArR?
0001 E7 184 RL A
000 A 185 MOV RTA
007 CAEY 186 DINZ  R2sTALA
137
G EA4Y 188 KOV R2:E100D
00C7 EAC7 189 DAY!  DJNZ  R2eDé: i MECESGARY DELAY
190
191 4 1T 15 ASSUMED 27 THIS FOINT THAT THE YSM IS READY
192
2007 F2 193 STROEE! 40V 40RO
00CA 92DC 194 Jed  STROE!
ViCL %208 195 S STROEZ
0OCE D204 194 JBs  STROE3
197
0000 8905 198 STROP4! ORL  F1,43 '
0007 0ACE 199 JME STERET
fODe 8904 200 STROE3: ORL  Fle#d
3 2004 (ATE ks JHP STERET
g AN Tl 207 STROB2: TRL Fird2
3 2004 N4DE 203 JHP STORET
E cODC &gy 264 STRGEL: ORL Fie#
& 205
R T 0ODE 00 204 STERET! NOP
o 900F 10 207 o
L DOE; o 208 NOF
= angL 940 209 N N L ae
210
¢ PREY TALN 211 0 =33 HARY
N0E: tal® 712 DEY!  OUNT RIDES L HRLL 17w DELAY
. RE
% T 214 RETE
- 15
L P14 SREXAENETVORRYT NN A YT OO YO SO OO X KRR X KRN XXX R XXX XK
| @ 217
b
B-4
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ISI5-I1 ACS-48/UFI-41 MACRO ASSEMELER. V2.0

LoC 0&d SEQ SOURCE STATEMENT
218
0100 21¢ ORG 100H
20
£100 0414 221 TISERLS JMWP T1SERR
102 2304 222 TISPTLY JHF T15FT
223
224
225 4 DECODE THE AMOUNT IN THE ACC FOR TRAINEE #1 TO SPEAK.
26
0104 BZZ 227 DECODL: JBS STEEN1
0106 7435 228 CalL  CACC + CONDITION THE ACC
2108 C&00 229 JZ T1SER] i "ERROR"
0104 07 230 DEC A
D108 Co02 23 JI T16FTY i "POINT®
200 07 232 DEC A
DL0E £676 233 JZ T1520 > CTHENTY!
231
2110 FA 235 Hov ark2
0111 722¢ 234 JE3 DAC!
5113 521F 237 JB2 pECY
0115 321 238 JEl DICY
0117 1254 239 JEO 151 + "ONE
(119 243% 240 JHF T15¢ i “JERO*
011k 1252 241 DIC1Y  JBD 7153 + "THREE®
0110 2453 242 JHF 71852 ¢ *THD
011F 3225 243 DECIV  JRY boct
0121 1250 244 Jeo 7185 ¢ 'FIVE®
0123 2491 243 JHF 1154 + 'FOUR’
012% 138 246 DOCL:  JBO T157 + "SEVEW'
0127 284F 247 JHF T154 ) S
112° 1240 248 DACLY  JEO 7159 ¢ TNINE?
MZE 244D 249 JHF T158 ¢ 'ETGHT'
230
1D 7289 251 STEENL: JB3 EAAL
012F 523k 252 JE2 BARL
013 2% 233 JEt BACt
0133 1244 254 JBO 71611 + "ELEVEN'
9135 744k 253 JHF Ti510 §OTTENS
0137 126E 256 BAC1Y  JBC T1513 i "THIRTEEN'
2139 7499 257 JHF 71512 ¢ "THELWE®
0:3F 3243 238 BABL,  JEL gal1
2130 1278 259 JEO TIELS + 'FIFTEEN'
013F 245F 260 JHF Tigie ¢ CFOURTEEN"
2141 1250 Z61 BADLY  JBO 11817 i "SEYENTEEN®
£143 2450 262 JHF 7151e v "SI¥TEEN'
4145 1194 263 EAALY  JBO 71519 + "NINETEEN®
(147 2450 264 JHF T1518 ; 'CIGHTEEN®
265
246 4 ROUTINE TO CALL UFON TRAINEE ¥#1 TO SPEAK ‘ZERD® THRU *TWELVE®
267
0149 19 268 T15120 INC k1
frén 19 269 Ti511) INC ki
DI 277 715100 INC Rl
nral ¢ 271 7159 INC ki
2140 19 272 1158 INC ki
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?L' ISIS-IT MCE-48/UPT-41 MACRO ASSEMELEF- V. Sk :

s
L3 0Be SED “OURCE 3TA7TRCN
2TT(§TTHE
2Ty i34 INC T
77T 1185 INC R
S 1154y I
207 TI83 K1
78 s ING
27e I8 In: k.
2R TiT): MDD B

[
781 TiSRKD nmbv CRREIEE : RESTORE POINTEF

g2 JHF TPCakl

[24]
[ ]

]
-
284 : SEEar TTAVETEZet gy Talnc TEEN
2

1 236 715170 1AM ki
v 287 Ti518: INC Fi
9 738 TiE17 I kL
s 28c 71846t INC f:l
9 70 NG o

!

!

1

HEF 4

- » -
h 015k 1° 20 715140 N O
2 0160 19 297 ™o FL
1@ -

- STARL 794 TRO 1

- (143 EL 795 W A

. N149 1447 296 TEENL: CALL  CFfevi
(14 2714 200 TENIAY MOV fedioi00F
1eR 1477 38 CALL  MAIT!
016k Thsé g z TEN: 4
feer 78 00 I T1GRY

i
- MaF 23 107 T19170 HOY A FLOORLE
T

CEM:

USRI 5 NG T151% sV CRE SERIMY
D174 2464 104 thi3 TEENT

o7 2309 U0 T8N Al EPE SRR TS
0178 13A7 EI raLL AR

R 73 N7 TII2A AT nAULE
61 147¢ 313 CALL  vaIT:
B 4TS 314 I

0180 0447 515 e e}
R TS L it R i eat CaRrra et PR CERR L RAt R0 3000 et tittttetttttititt ity
S STUTE CEpaiT DB THE ST TR TOATMEE 42 7O SPEAK,

g AE Pt ITRERT MR TR
213 440F AR R S

D194 BIAF

128 DECODZE T TTEW
BjER "4 3
;

?

q

5 b CNPTIION THE ACC
: 6 e D OCRRGE

M3 A7 ;

e s
[
- P - PP S AT W G WP R N ] - - im A s e Ama_ - e = =




- 1SIS-1T MCS-48/UPT-41 MACR(Q ASSEMELEF. V7 ° eL5E 7
SO0 ukd Seq S0URCE STATEMEN'
C1B0 €484 28 JZ T25FT2 §OPOINTY
1F 07 329 DEC A
0190 CoF8 330 J2 13524 © 'THENIY'
EK)!
%Z FA 3% Gl AeR:
243 T2AE 333 <B3 DAC:
0195 5241 334 JBZ BEEL
0187 3290 335 JE1 pIrs
0199 120¢ 336 JEO st ©OUONE"
3106 2807 337 iy Tase §OMTRRQY
¢190 1204 338 DICZ:  JBO T30 ¢ 'THREE®
019F 2403 33¢ JHF T2 R 1N
0141 3287 340 DECZ: Bl ot
01A3 1202 M JBD FeR ¢ CFIVE?
0145 2403 242 JHF 1254 §OMEOUR?
a7 1200 343 pocz2y 48 1757 ¢ PORVEN
01A% 2901 344 Ji§F T254 ¢ 'SIX'
01AR 120 345 DACZY  JRO ToRY + *NINE®
O1AD 24CF 346 JHF LREH ; "EICHT®
347
C1AF 7207 248 STEENZ: JB2 BAAZ
H1e1 SzeD 349 Je? cABe
01k 3289 35¢ JBY BACZ
Q185 12CC K} JED 6 + "ELEVEN'
0187 24CD 352 JHF 12516 ¢OUTEN!
N1E9 1270 353 BACZY  JRO 72513 + "THIRTEEN'
(1BE 24CE 354 JHF 125812 » "THELVE®
OLBL 323 355 BAEZ2:  JBI BADZ
01EF 12F4 356 JBO 1251 ¢ "FIFTEEN
L1 24E8 357 JHF Toh14 i "FOURTEEN®
Y103 120E 358 BADZ)  Jel (KN i "SEVENTEEN®
1 280F 259 JHF 13516 i *SIXTEEN'
MOTL20C 360 BAAZ: RO 12618 i "NINETEEN'
01Cv 2400 361 JHF 12518 i "EIGHTEEN®
362
363 - ROUTINF "1 rALL 1IPON TRATNEE 42 TO 5SPEAK 'ZERD® THRU °TWELVE"
364
Nk 19 385 T2 INC ki
RUESE du6 125110 INC L
SR 367 T2810: INC "
c1CE 19 365 7259 INC
MEF 19 369 7268 TNC S
RSN A O TSI OING -
2:01 19 7L TISEY INC Rl
Mol 19 27272550 INC £
0103 19 373 T84, INC -
2104 19 3747153 INC o
910t @ 375 72820 IND
0106 19 374 12810 INC o
IS 77 TIS0: MOV e
0108 p932 378 TZSFKL MOV RIRS WK
2l0a D4R 379 JNF SFLAK,
387
381 4 SPEAY PT Bt Tk e DT NS
382




o
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B

IST5-1IT MCS-48/UFT-41 WACRD ASSEMBLER, YZ.0

0C

210C
0100
010E
010F

0e.

19
19
19
19

Stq

333 T25190
384 T2518:
385 125178
386 T25161

SOURCE STATEMENT

NED 19
01kl 19
01E2 19
01E3 17
NEd 19
MES F1
HE6 144K
01E8 2314
DLEA 147D
O1EC C4EB
O1EE 2408

91F0 2311
01F2 24E6

0174 2312
01F & 24E6

01F8 2310
O1FA 144
01FC 2313
01FE 147D
0200 CA04
0202 044k

0204 24FL

0206 6422
1208 4412

n20A B
020C 7
020E C
0210 0
0211 ¢
0213 07

0214 C47C

J216 FA

0217 720F
0219 52:5
0218 32¢t
210 LC5A

387
388
389
30
291
392
393
394
395
39
397
39e
395
400
401
402
103
404

305 ¢

404
407
408
409
410
411
412
413
414
19
16
417
418
419
420
421

79
22

423 i

424
425
424
427
428
429
430
434
432
433
434
435
434
437

125158

¢

125200

125221

INC R1
INC k1
INC R1
INC k1
INC Rl
INC R1
INC ki
INC R1
A k1
HOV ArBRY

CALL  SFEARZ
MOV Ar$10100E
CALL  WAITZ
JZ TEN2A
JHF T25FK

Moy As#10001R
JHP TEENZ

MoV Ar$10010E
JHP TEEN2

SFEAR "THENTY'

MOy Ar#10000E
CALL  GPEAKZ
KOV Ar#1001 1R
CALL  WAITZ

J 12522

JHF SFEAKZ

JHF 72524

FAGE 8

00 itbteietittetitetettoidtedinetotttitfeedoettoetetetotttetitesotsitess

T38ERI
T35PT3:

]

DECOD3:

JHF T3SERR
JNF T3SPT

DECODE THE AMOUNT IN THE ACC FOR TRAINEE #3 TO SPEAK

JES STEEN]
faLL  Cace
JZ T38ER3

DEC b

JZ T33FT2
OEC A

JI 73870
1OV ArR2
JE3 DAC3
JE2 DEC3
JET pICz
JED 1351

-

CONDITION THE ACC
ERROR*

'POINT®

‘THENTY®

TONE*
B-8

SRR danty Bl o e a0y )




lIII-lI-ll.lIIll'IIllll-III-lIl-I'IIF-I-!-!-F-F-!-!U$—7fr P T

150 IT MS-4B/UFT-41 MACRO ASSEMELEF. o7 I
RN SEC SOURCE SThisni T
e (71 4% ks wTE | 22RO
VLIS 439 DIC3:  JRO 130 © 'THREE®
6203 4455 440 Ty L
0225 322E 141 DECZ Bl 003
0227 12% 442 BO TS L OUFIVE!
- 0727 4457 343 SE T i UFQUR?
N - 0226 1254 499 0003 JE0 T SEVENY
\ 2220 4455 445 Mtk porEne
L 022F 1252 446 DACTL O TS L NINE!
F 0231 53 447 o TE52 ©EIGHT
448
9213 724K 449 STEEN3: JE3 FRA
fU40 5281 450 JB2 Akl
9227 3230 451 S EACD
5139 1250 452 JBO TS ¢ ELEVEN
023F 4451 453 e TS0 P OUTEN'
0230 1274 459 BAC3:  JEC T3S13 © "THIRTEEN"
0Z3F 444F 555 i 1817 i THELYE®
0241 3247 456 BAE3!  JE1
2243 1278 457 JEO i 'FIFTEEN'
0249 4465 458 JHF } 'FDURTEEN®
N287 1242 459 BAD3L  JEO TISY i "SEVENTEEW®
0247 4462 460 JHE O iTsE i "SIXTEEN'
0248 1240 461 BARY!  JBQ TG i 'NINETEER®
GZAD 4441 462 JHF 3510 i "EIGHTEEN"
443
464 § ROUTINE T3 CALL UFON TRAINEE 3 TO SFEAK "2ERD* THRU *TWELVE'
45
IZ9F 19 446 T3512¢ INC R
025 19 47 TS I R
- ] 9751 19 448 135108 INC R
0292 1§ 465 T35 INL M
253 10 470 13587 Ie0 R
0254 19 471 73870 I Fu
0255 19 472 13561 IN0 KR!
0256 1 477 13550 L e
_ 1257 19 476 13640 et X
(253 19 475 1363 NI &
2157 19 6 TR IN
009k 17 77TEL I
A 7y 478 73500 MW AR
025 €932 475 TISPK! MOV F.#02%
GI5E JAF 180 R
481
487 STEATHIRTIEN' THRY TNINZTEEN!
483
1269 17 484 73519 INC
6235 19 495 T614; W
s 19 486 3517, INC
(263 19 487 Tasler N
3264 19 488 NG o
0765 19 489 735180 IND ¥
1266 19 495 N, .
0767 15 421 N
68 10 492 e e

B-9
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R

l;f
T 15IS-IT MCS-48/UFI-41 MACRO ASSEMELER, V2.0 FAGE 10
,‘ Lo e 5EQ SOURCE STATEMENT
F 0767 Fi 492 ROy frBR1
: 0744 144F 434 TEEN3! ALl SPEAYE
;- 076C 2314 495 TEN34: MOV 4101008
. D26E 1481 %4 CALL  WAIT2
- (270 0440 497 gz TEM34
a777 4450 498 P TSR
. 459
& 0274 2311 <00 35100 HOW L b10D0LE
0276 1464 501 JF MR
. 562
o 0278 2312 503 T3515: MOV &r 800108
‘ 0774 4464 504 M TEFN3
- 505
3 506 SFEAK TTHENTY!
3 507
X N7 1310 508 TAG20, MOV A+$100008
L 027F 196F 509 CALL  SPEAK3
0280 2313 510 735280 MO ArkIO0LLE
028: 1481 514 CALL W2
0284 (680 512 i 13%:4
0284 044F 513 JHF SPFAK?
514
5 REEE S S St e b MR Rt R e et atd ettt TRt e bt iR bolpiiiiiiatttbotesottitsstssid
516
517 : DECODE THE AMOUNT IN THE ACC FOR TRAINEE 44 7O SPEAK.
518
0298 4426 519 TASER4! NP T43ERR
0784 4416 20 TASFT4: JNF T45PT
521
028C E28S 577 DECODA: JES STEENA
28E 7435 523 CALL  CACt * CONDITION THE ACC
0290 L4588 524 N4 T45ER4 i 'ERROR®
0297 37 525 nEr A
o 0793 (684 52¢ JI T45FT4 i 'POINT®
- 0295 07 €27 DEC A
0294 CFE 528 J 746720 i PTHENTY®
529
0298 Fb 530 Ny 4eR7
0299 281 s JE3 oacs
§ 0295 <267 532 JEC oEne
'~" - H29D 3243 537 JB: DICY
029F 1200 534 JED 1451 L OCONE®
0241 4400 535 HF 74sn COPZERD?
0243 17204 536 DICA: B0 1437 i UTHREE®
0285 4D 5 P T4y i 'THO*
: 0247 3240 ©99 DEFY:  JE! Do~
¢ 0249 1208 539 JBD 143 SISt
’ 024E 4409 540 JHP T584 P OUEOUR
02D 1206 541 DOCA:  JBO 7427 . 'GIVEN
- 024F 4407 54z I N
R N7E1 1204 543 DALY JED Ta5% s OUNINE'
N N2E3 4405 544 JHF 1456 :OCIGHT
,‘ : 545
, 0285 720D <44 STEENG: JE: Babs
0287 5203 547 B2 SAE4
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ISTS-I7 HOS-48/UPT-41 MACRD ASSEMELER. -0 ¢ ‘ (i

3
p' : 0 R JED SOURCE 3Te ints

. “ope OIEF €40 3 LA @
o LNE 1207 549 B e L ELEE
ARG 4473 o S TaEir D TEN
. a7eE s 551 EAC4l  JEO T3513 . UTHIRTEEN®
> §ary 44 552 TR § UTWELVE®
N a203 220 el oapds  B1 EAN
A5 LOFA €5 O TASIE . FIFCTEN
- rToa4es 555 e T CEQRTEER
(205 128 e, pandr  Jg0 740 CLEUENTERNS
"org 4ES 5 e Tacp WG
0P Tl 556 BAA4!  UED (AEis CONIRE TEEn
00F 53 €59 FTNE N L ETERTETA
S0
61 GOUTINE Tu (o ! 6T TREINEE 34 TO SPEAK 'ZERO® THRU *THELVE®
567
OB 563 TAS12, INC
e c4a TASIlr INC Rl
307 19 565 TAS10: ING 7
b LI S45 TASE:  INC g
RERE 557 T4IRL INC §

e
[ I
Cr- O~
~3 O
—
N
[FaRENs)
[

INC

R 5]
i a2 o

4
+
1
1
.
i
f0e 1
1
i
)
t
i

307 ; ORI
0708 1¢ 57 T4SS! ING R
0209 1% 571 74580 ING R
I! 0204 19 =20 74820 INC
020F 19 577 T4EZE INC ORI
070 19 5§74 T43y:  IND B

75 T4S00 MDY A-BRI
TASFEL MOV RIeA07m
AR SPEAKD

0200 ¥
020€ ¢
O7ED 4R

PYRES
(%)
W
on
=
o~

L
wn
<)

4

579 SREAK  TTHTETIEMC Rt CHINETEEN®
580
YRR €51 T45190 INC
0267 13 gz 74518! INC  Ki
AZEa 17 €83 TA4G17: TN R
ISR 584 T4S14t THI Rl
- VR L0 f5 THC 71
Tk cge tatyar INT
N g7 T™E .
et 585 NG Y
CEA R 589 e R
F = NEs cag P
? L €01 TEENA: TALL
1 nper e 597 TINAR' MO it
! BTENCee 593 ALl
s “IFDOCSEE 3e4 " :
= “Fa sapp i o e

] e T RREAR BN
g
e Mapy Ton i f
'jC"'.)
DAL 495 TATLSY 0L e
TEL N a8 W
! 50
]
. - & a LA s m Al aa'a alaeta - el Dkt e ah o A e - e e e - e - - - e .




L .
q
t ‘ I515-I1 MCS-48/UFI-41 MACRO ASSEMELER: V2.0 FAGE 1T
E B
t L0C 0O&J SE@ SOURCE STATEMENT
0 503 SFEAK *THENTY?
& 504
o Q2FE 2310 405 T4520: MOV Ar$100008
- 0200 1483 606 CALL  SPEAKS
. 0302 2313 507 T4S2A% MOV Ar$100118
¥ 2304 1485 608 CALL  WAITY
‘ 0306 402 509 J1 T4S24
' 0308 04k2 61G JHF SPEAK4
. 411
[ VIR et s0eesdnttettdvetttietttestpesetataseseistatettititiodisedistotisiitil
s 613
414
h 415 4 SPEAK "POINT®
. 614
030A Z31A 417 TISFT: MOV Ar#1101CE
L 030C 0447 618 JHF SFEAK]
030E 2314 419 T25FT: MOV Ar#11010B
0310 04AE 420 JHP SFEAK?
0312 231A 621 TISFT: MOV Ar$110108
0314 N4aF 622 JHF SPEAK3
0316 231A 623 T4SPT: MOV Ar$110108
0318 0462 624 JHF SPEAKA
425
426 4 SFEAK "ERROR®
427
0314 2318 428 TISERR: MOV As#11011E
031C 0447 429 ot SPEAK]
031E 2318 430 T2SERR: MOV Ar$11011E
0320 04AE 431 JHP SPEAKZ
0322 231k 432 T3ISERR: MOV Ar#11011E
0324 044F 633 JHF SPEAK3
L 0326 23iE 434 TASERR: MOV Ar#11011E
¢ 0228 0482 635 JHP SPEAKA
N 636
837 XXX KX XK E AKX XXX KR KKK R SRR XXX EX AT XANTXX
- 436
iﬁ‘! 0224 BASO 639 DELAY: MDY Z+$050H + DELAY SUBROUTINE, 10OMSEC FER RS BIT
C 0320 BEFF 440 LOOF1) MOV R3r#0FFH
C 032 EEIE 641 LOOP2Y DUNZ  R3sLOOFZ
o 0220 EA2C 442 DUNZ  R2.LOOPI
e D332 2l 443 DINZ  ROsDELAY
(334 92 44 RETR
:0 445
:‘ 544 3 CONDITION THE ACCUMULATOR FOR THE DECODE ROUTINE
o 647
e 1335 AA 448 CACC: MOV k234
3 0336 S30F 649 ANL Ay $OFH
1338 D30F 650 YEL Ar #OFH
o 0334 93 851 RETR
3 452
i ENXIRE oo et ottt ottt bottfnet sttt tetstttttod st sdottdoisstdotogsdntdsststass
1 624
B 359 INTERRUFT ROUTINE TO STORE A WORD IN THE STACK
- 45¢
E‘ ‘_ J338 05 657 INTER? SEL k81
- B-12

o L, L G S S P P S



Ko/t ShA s
. .
14
X
3

IRI-IT MOS-ARZUFT- 30 il fLSEmoctbhbe U0

LA

Pl
™

JEd ER SORLE STRTTRT

4ug MG bl COBEAGT
R L RE T Sk
A Lol Moy ek B
LA H Fo2 5
) 53¢ esz CIE Er 0P
if RES Sl

=
o
I

[

L]
[
[

Ealaa]
> It
al N

{ S o

<o
O Gy G L

B GO La D o
13 ,

oo
"

)
S
S

s

b

hal
’

ta

frjee cp4L £ JRT M S 1f 7ERO THEN WORG IS "ERROR
V4. 2800 4% iy Eeg . RAM OFFSET
G40 AT L CALL it
144 FR se A0y P
034E 67 555 FETR
469
AN D o Y
571 JES Tug
a'’ Nhi STk : PEGISTCR RO FROKM 2748
577 NG B ZIgRT i RECISTER R2 FRCH 3748
&74 JHE STOFL ¢ RESISTER R1 FROM 8746
575

7e STORGS  ANL
arL

i

DLO0E ACC 70 ¥100/1110 7O SAY 'FOINT®
A © FAM DFFSET FOR POINT
TRl
Moy
futily
Aoy + #AM OFF3ET FOR L5 DIGIT
CALL SHER : ACLC GETS " (NUMBER:®

oV ARz

FETR

THECK FOR 8748 RZ=1 OR 2

STORT ANL S0
N BRETS

) ol ¢ TODE ACC 7O XX{RI'/YEXY

4 SIRLE

I P K]

L A §0CFH ¢ TODE ACC 7D XX00/XXXX

el Akl ¢ 3BT BS DR NOT

i L #010H © 30 A5 TC SAY "ZERO®

- ”

LN 4t mil Sl

T g A97 my EORE X SOk OPFSET FOR SECOND DIGIT
JITE TS VRS ALL Gk

SRV N SO0 STRLEL sIeT TTRGT ©L00f TILL NEW VALUE GIVEN
037 447D NG e wrwt

ht

Q370 99 TOLRTRRTL eOU BT
0370 3247 RO 2! Wi Dol CTWENTYS

D380 120 s = e U TRRY 1
036L 417k i r
1381 BRI CeIUEe AT PEL - I0SRE0Y TOR 8748 RZ=1

£28: 8478 o it

4288 €910 T A T Ttk SN SORL TN FOR 8749 RZ=

e 530 Ty ki Lt

&0 330 NE : o SUTOATT TR0 1101 T SAY CTHENTY
BRI L *’ ‘

A S349 o - 3L wam CTEYFOR 45 OIRITE

B-13
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T T (AL X EEARLERE A "1‘ :
n . P

LG kB

0391 7495
2393 4478

0395 FE
0296 F2AS
0398 D2Al
03%4 232t
939C 68
0390 AB
039 FE
039F A0
0360 83

G3a1 7329
03A2 649C

03A% DZAE
03A7 2324
0349 449C

O3AE 231F
03AD 649C

JSER SYMBOLS
AMASEL 0010
BABL  013E
EADL 0141
DAC1 0129
DECY 1247
DIC2  Ci%D
GETNXT 0034
LOPO 0040
RESET 0009
STEENZ 014F
STROEL 000C
TIS1 0154
11517 £1sC
Ti55 0150
TL5FT 0304
12514 J1E1
TS 008
725%  01CE
13510 029
TIS19 0261
T8 0253
TISPT3 0208
4515 Q2FA
T457  02DA
TASERF 0326
T2 00
TEN2A 0240

SEQ

e

714

s

716 SUBRS
717

718

719

720 SUBERT
72

T

723

EFA]

725

726 WHOER:

>
727

728
72% WHOAA!
730
3
732
733 WHOCC:
734
735
73¢
737
73

AMASKZ 002

BARZ  Q1ED
BADZ 0103
DACZ  D1AE
DECODL 0104
DIC3 0223
IoN 0340
KAIN 002D
RESRER QA5
STEEND 0233
STRORZ 00D8
TIS10 (148
71512 0158
1186 014F
TISPTL 0102
12515 01F4
12524 01FC
T2SERZ 0182
73511 0250
TI519 0260
1357 0294
745¢ 020D
T4S16 02ES
7454 0209
TA4SPK  QZDE
T0A9  004C
TEN4A  JZEE

P

ISIS-II MCS-48/UPI-4! MACRO ASSEMBLER, V2,0

SOURCE STATEMENT

CaLL
JHF

nay
JB7
JBS
Kov
HE Y
MOV
Hoy
MOV
RET

Hov
JMF

JBé
MOV
JHF

Moy
JHP

END

AMASK3 0040

SUBE:
STRIE

ArR3
WHOAf
WHORE
Ae 7EH
AsRO
ROs4
AsR3
GRO+A

A 294
SUBBRT

RHOCC
Ar#29H
SUBERT

ArdlFH
SUBBRT

AMASKE 0080

BAE3 0241  EBAE4 0203
BAD3 0247  BAD4 020
DAC3  022F  DACA  (2R1
DECODZ 0186  DECOD2 0204
DIC4  02A3  DOCI Q128
INA 0331 INDATA 0023
NEWLOC 0330 R2TEEN 0384
SFEAKL 00A7  SPEAKZ 00AR
STEEN4 0ZBS  STORG (35S
STROE3 70D STROBS 00DO
TIE11 0144 T1S1Z 0149
TIS1® O15A  T1SZ2 0153
TIS7  O018E  TiS8 014D
TZ280 0107 T281  Q1D4
12516 O1DF 72517 010
T253 0104 7284 0103
TZSERR 031E  T25FK 01D8
T3512 024F  T3S513 0274
7382 0259 13820 027¢C
7358 0253 739 0292
T451  020C  TAS10 0203
74517 0Q2E4  T4518 0263
T455 0208  T45¢ 0207
T4SFT 23146 TASPY4 0284
TEEN! 0164  TEENZ O1E4
TRAL 0034  TRA2 0056
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PAGE 14

TRAINEE #1
ADD IN OFFSET

USE AS FOINTER

i STORE DATA

TRAINEE $2

EAAL
BAC1
EUSY
DAY
DECQDA
bocz
INTER

+ TRAINEE %3

¢ TRAINEE #4

0145
0137
0092
0oc7
028C
0147
0336

RZTHEN 0388

SPEAK3
STORY
STRORE
11513
11520
T159
12510
12518
1285
T25F7
13514
T3524
T3SER3
74511
14519
7457
TALA
TEEN3
TRA3

00AF
0366
00C9
016E
0176
014C
01CD
0100
0102
030
0265
0280
0206
0202
02€2
0206
0089
026A
0060

B-14

2E92F 130931432

29+28,2842C, 2D

24425426+27,28

1F220+21,22,23
BARZ  01C7 EAAY  024F
BEACZ  01R9 BAC3 0230
CACC 0335 CLEAR 0019
DEC!  ©O11F DECZ  01Af
DELAY 0324 NEY 00ES
pocy Q22w pocd 024D
LAFA 0046 LO0FY  03ZC
RESDEL 00%9E RESEE 0095
SPEAK4 (0B3 STERET 00DE
STORZ  037C STRiA 036D
SUBE 0395 SUBERT 039C
T1514 CQ1SF TIS15 Q172
T1S28 017A T183 0152
T1SER1 0100 TISERK 0214
72511 01CC T2512 QICR
12518 010C T282 0105
7256 0101 T257  01D0
T25PT2 0184 T350 025E
13515 0278 TIS16 0263
1983 (258 T3%% 0257
TISERR 0322 TISFK  025C
T4S12 0201 T4513 02F¢
7452 020 14520 02FE
T458 0205 T459  02p4
TALY  00RS TDAY  004C
TEEN4  02EC TEN1A 0164
TRAY  D04A TRET 0052

PP S

ELER
BAC4
CLR4
DEC3
DICY

22e0
02BF
n074

Anc
0225

O11E

GETCON 0034

LOOF?
RESEQ
STEEN1
STRIE
1150
T1616
T154
T15FK
TZ813
12520
7258
1351
13817
1355
T35FT
74514
14524
T4SER4
T0AZ
TENZA
NADEL

037t
D094
0120
0378
M55
0130
0151
0156
01FD
NF8
CICF
0254
0262
0256
9312
02E7
030
(288
0CS

O1ER
0ng7
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ISIS-1I MCS-48/UPI-41 MACKC ASSEMBLER, VZ,0 FAGE 15

J

WAITT 0079 WAITZ 007D  WAIT3 Q0B1  WAIT4 0085  WATT 0088  WAXX 0089
YHOCC  O3AE

AGSEMBLY COMFLETE, MO ERRORS

————r—C v

B-15

LASE ARSI A el Rl D

WHOAA 03AS  WHOEE 03a1




T ISIS-I1 MCS-48/UPT-41 MACRC ASSEMBLER» V2.0 FAGE 15

WAI™l 0079 WAIT3 0081  WAIT4 0085  WATT  008B

HHOCC  O3AE

WAITZ 007D

AGSEMBLY COMPLETE, NG ERRORS

B-15
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NHAXX 0089  WHOAA 0345  WHOEE 03A!
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