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e*i gallons 3.6 liters i =
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yd* cubic yards 0.76 cubic maters m* - -- ^

TEMPERATURE (exact) ll 
ill

®F Fahrenheit 6/0 (after Celsius ®c
temperature subtracting temperature t — —

321

S  la - 2.64 cm (exactly). For ether exact conversions and more detail tables see ~
MBS Mlsc. PuM. 206. Units ot Walfht and Measures. Prka $2.2S 80 Catalog
No. Ct3 10 206. Inchas
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Approximate Conversions from Metric Measures

22

Symbol When You Know Multiply by To Find Symbol
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s
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-------3
S ------ ®F
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1 .0  INTRODUCTION

Id e a lly , passenger trains are operated in 
such a way that they a rrive  at and depart 
from specific ra ilro ad  depots at prepub
lished times. These times, of course, are 
the times indicated by the operating r a i l 
road's time tables. From the passenger 
locomotive operator's point of view the time 
table generates a speed p ro file  requirement 
for a passenger consist;- This speed p ro file  
is one c r ite r ia  for locomotive performance.

Evaluation of a locomotive as a candidate 
for passenger, service includes its  perfor
mance in terms of real speed p ro file s ; how
ever, i t  is not always considered prudent to 
introduce new equipment into revenue service 
before re a lis t ic  evaluation of relevant 
performance has been made. Therefore, speed 
p ro file  testing may be performed without 
c o n flic t  to revenue service by conducting 
tests at a suitable f a c i l i t y .  For tests of 
this  nature to be re a lis t ic , a method for 
reproducing the required speed p ro file  must 
be implemented.

The NEC Speed P ro file  Simulator is a device 
that has been used to pass comprehensive 
instructions to a locomotive operator, auto
m atica lly, for the purpose of producing 
specific speed pro file s  in the test environ
ment.

2.0 NEC PROFILE SIMULATOR IN OVERVIEW

The NEC P ro file  Simulator is a microproces
so r-co ntro lled  device. I t  consists of three 
major components: a display head, a Hoffman 
enclosure containing the simulator electro
nic hardware, and a power converter (Figure 
1 ) •

Speed p ro file s  are incorporated into the 
system at the engineering level using a read 
only memory device. Subsequently, under the 
control of software resident in the m icro- 
processor-associated memory, speed pro files

Figure 2. Text P rin te r

are displayed at the display head in 
response to a simple startup command.

Within the Hoffman enclosure is a reporting 
device in the form of a text p rin te r (Figure 
2 ). The text from th is  p rin te r reports the 
degree to which the locomotive operator 
achieved the schedule represented by the 
speed p ro file  (Table 1 ).

TABLE 1 
SPEED PROFILE

Posted
Mile Speed Time

00:00 15 00:00:00
00:72 60 00:02:59
03:02 70 00:05:31
03:69 105 00:06:06
06:11 100 00:07:39
06:40 105 00:07:49
08:23 45 00:08:52
09:73 35 00:10:28
10:77 60 00:11:26
12:02 120 00:13:04
14:26 65 00:14:25
16:20 120 00:15:55
22:67 105 00:19:31
23:50 120 00:19:59
24:97 90 00:20:31
25:43 95 00:21:07
26:08 100 00:21:32
27:52 90 00:22:24
28:19 95 00:22:50
28:68 100 00:23:09
29:19 120 00:23:27
58:06 120 00:39:48
75:30 90 00:49:41
76:65 120 00:50:31
81:32 70 00:53:00
82:51 50 00:53:49
83:32 110 00:54:44
85:36 50 00:56:11
86:13 40 00:56:47
86:70 50 00:57:38
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Figure 3. Display Head Front Panel

ITEM 5

DISPLAY HEAD INTERPRETATION

The display head presents seven items of 
information (Figure 3 ). Item (1) is  a mile
post in d icator. During revenue service the 
operator observes mileposts as the consist 
moves down the track, and due to a combina
tion of location recognition and route 
experience, he is able to anticipate the 
next milepost occurrence accurately. The 
speed p ro file  simulator provides for loss of 
th is  phenomena by displaying continuous 
milepost information to . the nearest one- 
tenth of a mile. For example, Item (1) can 
c le a rly  t e l l  the operator "You are at mile
198.2."

Item (2) on the display represents the mile 
location at which the next speed change 
should occur. Therefore, the operator can 
prepare to adjust speed as the number d is 
played by Item (1) approaches the number 
displayed by Item (2 ). In re a lity  a good 
locomotive operator can arrive  at a p a rt i
cular point on the track at precisely the 
required speed provided the locomotive has 
s u ffic ie n t performance, and i f  he knows 
where that point is .

The anticipator lig h ts , Item (3 ), are pro
vided to give the operator a feel for preci
sion approach to a point. This anticipator 
function works as follows. At that point in
time when the display "You are at mile ____■
is three miles or less from the "Change at
mile ____ ■ display, the anticipator lig h ts
illum inate. As the change milepost (2) is 
approached, the anticipator lig h ts  extin
guish one at a time from the le f t .  At 
exactly the simulated milepost position, the

la s t lamp on the rig h t side extinguishes. 
The system produces excellent operator a n ti
c ipatio n.

At the beginning of a sim ulation, with the 
tra in  at re st, the p ro file  simulator display 
head w i l l  display the starting  milepost (1 ),  
and the milepost at which the f i r s t  speed 
change shall occur (2 ).

Elapsed time (4) w i l l  indicate zero u n til  
the tra in  starts  to move and w i l l  then pro
gress in real increments of time. The oper
ator may read the f i r s t  section speed from 
Item (6 ) ,  "Posted speed is ______" and may
then anticipate the f i r s t  speed change from 
Item (5 ) ,  "To posted speed___ ."

As soon as the locomotive starts  to move, 
the simulator goes into the p ro file  simula
tio n  routine contained in  read only memory. 
Elapsed time increments are displayed as the 
locomotive accelerates from the sta rtin g  
milepost to the posted speed (6 ) .  As the 
current milepost ("You are at m ile " )
approaches the change milepost ("Change at 
m ile _____") the anticipator lig h ts  illu m i
nate. In  response to the speed posted in 
the "To posted speed ___ " d isp la y, The oper
ator prepares to a rrive  at the change point 
at the correct speed. At that instant when 
display (1) and (2) are exactly the same,
the "To posted speed ___ ■ d isplay is  moved
to the "Posted speed is " display. The 
next change speed milepost is entered into
the "Change at mile ___ " d isp la y. The next
profile speed is entered into the "To posted
speed _____■ d isplay. At the change point,
the elapsed time that the event should have 
taken place is  displayed in the "Time at

2



change" window (Item 7) and can now be com
pared to actual "elapsed time" to see how 
far' ahead or behind schedule he is .

Given that both the locomotive operator's 
performance and the locomotive's response 
are such that the simulated p ro file  can be 
achieved, then each "Time at change” w i l l  be 
those times shown in the p ro file  lis t in g  
(Table 1 ). The reporting device (a text 

p r in te r ),  reports the "Time at change" on a 
paper tape and also reports deviation from 
the time schedule..

3.r0 DEPLOYMENT OF THE NEC PROFILE SIMULATOR

Use. of the NEC simulator involves the fo l
lowing steps:

• Preparation of the speed p ro file  
from a given time table and tra in  
route.

• Entering the data of the speed pro
f i le  into the NEC simulator read 
only memory.

• Bench testing of the simulation 
using a software-controlled im ita
tion of locomotive response using 
the NEC simulator computer.

• Selection of power conversion 
equipment that is compatible with 
the power reuqirements of the NEC 
sim ulator.

• NEC simulator in s ta lla tio n  on the 
test locomotive.

• Operation of NEC simulator during 
locomotive testing .

• Equipment recovery.

3.1 GENERATION OF THE SPEED PROFILE 
TABLE

Preparation of the speed p ro file  is  not a 
t r iv ia l  task. I t  is understood that as a 
passenger consist approaches a slow ordered 
section, the consist speed sh a ll be reduced 
to the maximum speed for that section before 
entering. By the same token, the consist 
shall remain at a lim ited speed u n til  clear
ing a slow section. Therefore, locomotive 
accelerations, po sitive  or negative, effect 
the to ta l elapsed time accumulated to com
plete any section. C le a rly  accelerations 
shall also be accounted for from station 
stops.

3.2 DATA ENTRY OF SPEED PROFILE INTO THE 
NBC SIMULATOR PROM

Entering data into the NEC Speed P ro file  
Simulator program read only memory (Prom, 
Rom or Eprom) is accmplished with software 
using equipment that is not a part of the 
NEC simulator.

*

1000 00 31 40 20 CO 03 06 CA 00 00 CO c r 67 C3 40 001010 C3 70 09 FF FF FF FF FF 00 00 10 00 40 00 00 081020 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
1030 FT FF FF FF FF FF FF FF C3 20 20 FF FF FF FF FF
1040 CO 29 07 21 SC 00 QC 00 IE 00 CO 37 07 3K OF 03
lo s e 00 00 00 eo 30 CA 31 00 CO F0 06 C3 60 00 A0 BF1000 09 C4 C l C9 02 A0 C3 00 06 09 03 09 C2 CO 00 07
1970 F t 14 C2 99 00 CD 00 07 F t 11 CA F0 00 F t 12 CA1000 F9 00 F t 13 CA 02 01 F t 19 CA 00 01 F t 16 ' CA 14
1090 01 F t 17 CA 10 01 C3 00 00 F t 11 CA 0A 00 F t 121000 ca C3 00 F t 13 CA CC 00 F t 19 CA 09 00 F t 16 CA1000 DC 00 F t 17 CA E7 00 C3 00 00 21 37 01 CO 26 01
19C0 C3 73 01 21 3C 01 CO 26 01 C3 03 03 21 41 01 CO
le&o 20 01 C3 AC 04 21 46 01 CO 20 01 C3 07 09 21 40
lo ee 01 CO 20 01 C3 01 09 21 90 01 CO 26 01 C3 F9 0910F0 21 90 01 CO 20 01 C3 42 82 21 90 01 CO 26 01 C31100 00 03 21 60 01 CO 20 01 C3 01 04 21 68 01 CO 20
m e •1 C3 33 09 21 0A 01 CO 26 01 C3 70 09 21 OF 011120 C9 20 01 C3 OF 09 0C 00 IK 01 CO 37 07 01 F4 01
1130 CO F I 07 CO FO 06 C9 AA C? 00 CO C3 AA CS 06 CF
1140 CO aa CO 02 cc C3 AA 04 03 C9 cc AA 04 00 CS C2
1190 AA CE 09 02 AA A0 AA C4 C l CA C l AA CO CF 02 001100 AA CO 04 C9 03 AA C7 CF 02 06 AA 02 04 C9 03 AA
1170 C4 C l 08 es AA I t 09 CO 40 06 22 11 20 CO FO 061100 I t 09 CO 40 00 22 13 20 CO F0 '06 21 36 02 1C 04
1190 CO 39 07 1C 02 CD A4 06 70 32 IE 28 CD F0 06 211100 2* 02 IE 04 CO 39 87 I t 02 CO A4 06 70 32 10 Z Z

1109 CO F0 06 1C 04 21 3 t 02 CO 39 07 I t 02 CO A4 06
11C0 70 32 IF 20 CO F0 00 21 69 80 12 02 CO 38 07 2P1100 11 20 22 19 20 2A 11 20 SC 00 1A 21 07 02 70 BE
11EQ CO FF 01 23 09 C2 OF 01 06 12 21 F I 02 BE CA F f
UFO 01 23 09 C2 E0 01 C3 10 02 CO 1C 02 C3 to 02 CC1200 1C 02 CO 1C 02 2A 11 20 7E 21 1C 20 BE C2 16 021210 20 3E 20 11 20 73 CO 1C 02 C3 09 01 CO F0 04 001220 21 IF 20 39 CA 08 00 2A 10 20 2C 24 22 10 -20 2A
1230 13 20 22 11 20 C9 BF C4 CC CF OF 07 CS C l OF AC
1240 CF CE IE 09 CO 40 00 22 11 20 CO FD 06 1C 09 CO
1290 40 06 22 13 20 21 69 00 I t 02 CO 39 07 2A 19 281200 £5 2A 13 20 CO CF 02 01 19 22 10 20 2A 11 20 28
1270 23 EB 2A 13 20 EB 78 99 7A 9C 0A 00 00 06 1A 11
1280 07 02 IA BE CA A2 82 09 13 C2 82 02 06 12 11 F I
1290 02 IF BE CA 9C 02 09 13 C2 91 02 C3 70 02 23 C312fl0 70 02 ES 2A 17 20 EB 2A 13 20 44 40 C l 23 70 96
1280 23 7A 9C 0A 70 02 21 7E 91 23 7E 98 0A 70 02 2612C0 EB 2fl 10 20 CB 7E 03 77 23 7 t BA 77 C3 70 02 7C
1?D0 2F 67 70 2F OF 23 C9 C3 C2 CA 02 DA E2 SA F2 FF

Figure 4. Machine Level Hexidecimal Code

Entering information into  Prom is  accom
plished in two steps. Step 1 involves load
ing a program code into a computer software 
development system and then entering a l l  
mileposts, posted speeds, and tdme data that 
interact with the development system's 
dialog. Following data entry an operator- 
controlled data dump is in itia te d  to type 
out the correct machine le ve l "hexidecimal 
code" for the required p ro file  in  tabular 
form (Figure 4 ).

The speed p ro file  is  now represented by a 
series of numbers that the NEC P ro file  Simu
la to r can understand. Th is  complexity is  
necessary because these numbers are the only 
language the machine does understand. Hence, 
the reference e a rlie r to machine le ve l code 
which is normally referred to as machine 
language.

Step 2 of th is  process consists of entering 
the machine language from program Prom code 
into an Eprom using an Eprom burner. This 
step is re la tiv e ly  simple but time consum
ing. This step permanently enters a given 
speed p ro file  into  memory. The Prom is  then 
insta lled  into  the NEC P ro file  Sim ulator. A 
simulation run is  then performed p rio r to 
simulator in s ta lla tio n  using, bench equip
ment.

4.0 ASSEMBLY AND CHECKOUT PROCEDURES

This section provides the instructions for 
fie ld  in s ta lla tio n , operation and removal of 
the NEC P ro file  Simulator.

3



Figure 5. EPROM Board

4.1 ASSEMBLY AND CHECKOUT FOR THE NBC SPEED 
PROFILE SIMDALATOR

Before in s ta llin g  the programmed Prom into 
the NEC P ro file  Simulator, disconnect the 
p ro file  simulator power cord from the lin e  
supply. Plug the programmed Eprom into 
Socket 1, 2, 3 or 4 of the Prom board 
(Figure 5 ). Buttons 1, 2, 3 and 4, located 
on the top face of the computer w ithin the 
Hoffman enclosure select the Proms in 
Sockets 1, 2, 3 or 4, respectively (Figure 
6 ). These buttons should be named in cor
respondence with the names of the profiles  
they select. With the Eprom in sta lle d , the 
NEC P ro file  Simulator shall be checked out 
as follows.

D IS PLA Y\ .B U TTO N S

Z E R O * ' E N T E R / R U N  
BUTTON B UTTO N

A simulated tachometer pulse shall be con
nected to the tachometer input terminal 
(Figure 7 ). The NEC P ro file  Simulator shall 
be connected to 115V, 60 Hz power by plugg
ing in the lin e  cord (Figure 8 ). Turn on 
Switches SI and S2 and the power switch 
(Figure 6 ).

As the main power switch is closed, the com
puter keyboard display (Figure 6) w i l l  p r in t  
the question, "Which p ro file ? ". In  re
sponse, press the appropriate p ro file  c a ll  
button once (Figure 6 ).

As soon as the p ro file  is  called the display 
(Figure 6) w i l l  p rin t out "What is  the 
sta rtin g  time?". Press the zero button on 
the computer keyboard four times and v e rify  
that the display shows "0000". Press the 
Enter/Run button once (Figure 6 ). The d is 
play w i l l  read "Ready." F in a lly , press the 
Enter/Run button once more and the NEC Pro
f i le  Simulator w i l l  s ta rt the sim ulation.

F igu re 6 . PROM S e le c t io n  B utton s F igu re  8 .  L ine Cord

4



During this simulation of operation, it is 
recommended that the operator adjust the 
tachometer frequency to simulate the 
required profile speeds. Run the entire 
profile and verify that the display head 
reproduces the mileposts, speeds and times 
that, were used as a source to program the 
profile Prom.

In the test environment not all simulations 
continue without . interruption; therefore, 
the NEC Profile Simulator has been designed 
to start from any speed change point in the 
programmed profile.

To in it ia te  the NEC P ro file  Simulator at an 
Intermediate p ro file  point, proceed exactly 
as described in  the "S ta rt from zero" pro

cedures u n til the computer readout asks for 
'’'S ta rtin g  Time?" At this point, refer to 
the speed p ro file  table (Table 2); select 
the time associated with a chosen starting 
point and enter the f i r s t  four time d ig its  
rounded up to the next minute. In this 
example the s ta rt point is selected as mile 
22.67 at time 00:19:31. Enter time as 0020. 
Following the time en try, press the enter 
button once. As soon as the enter button is 
pressed, the computer display w il l  return 
with "Select s ta rtin g  m ilepost." This 
example specified 22.67 m iles, therefore 
press 2267, and press the enter button on 
the computer keyboard. In  response the com
puter display w i l l  announce "ready." One 
more press on the enter button w i l l  sta rt 
the p ro file  from mile 22.67 and time 19:31 
minutes.

TABLE 2 
PROFILE TABLE

Posted
Mile Speed

00.00 10
00.50 35
01.65 55
02.60 80
07.00 120
08.08 80
08.75 120
Station Stop - 0 -
11.62 50
11.82 120
12.82 80
13.52 120
15.22 80
19.52 120
22.04 80
24.12 120
34. 52 80
35.42 120
38.42 50
38.92 30
39.32 60
40.17 30
40.57 70
42.22 30
42.62 25
43.62 25
Station Stop - 0 -
43.72 15
44.22 65
46.02 45
47.82 80
49.02 120

Time Comments

00:00:00
00:03:04
00:05:10
00:06:15
00:09:36
0 0:1 0 : 2 0
00:10:49

00:14:18
00:14:56
00:15:53
00:16:24
00:17:29
00:20:43
00:22:16
00:23:51
00:29:19
00:30:00
00:31:57
00:32:35
00:33:23
00:34:24
00:35:12
00:36:55
00:37:44

00:41:52
00:43:38
00:45:37
00:48:01
00:49:05

Figure 9. 110 V o lt Line Cord to
Power Converter

4.2 SELECTION OF POWER CONVERSION EQUIPMENT  
FOR THE NEC PROFILE SIMULATOR

The NEC P ro file  Simulator is  designed to 
operate using 115V, 60 Hz power. I f  this 
type of power is availab le , the simulator 
may be d ire c tly  connected to the power 
source using the power cord shown in  Figure 
8 .

Where 115V, 60 Hz power is not d ire c t ly
available the correct power must be made 
available before the NEC P ro file  Simulator 
can be used. Most locomotives have an 
engine sta rtin g  or support system battery. 
Normally the terminal voltage of these bat
teries is 72 vo lts  DC. The NEC P ro file  
Simulator is  equipped with a Carter Rotary 
Converter that converts 72 vo lts  DC to 115V, 
60 Hz AC power. For 7 2 -vo lt in s ta lla tio n s , 
the input terminal of the 72 -vo lt converter 
may be connected to the 7 2 -vo lt locomotive 
battery and the NEC P ro file  Simulator 
plugged into the Carter Rotary Converter's 
115V, 60 Hz socket (Figures 9 and 10).  I t

F igu re  1 0 . power C on verter Power Cord
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is  recommended that an iso lation  switch be 
used between the locomotive batteries and 
the Carter Rotary Converter so that the 72- 
vo lt DC supply can be switched off ea sily .

Switch-on procedures are as follows. A l l  
switches should be in the off position; turn 
isolation  switch to . the on position; wait 
for the Carter Rotary Converter to spin up 
to fu ll  speed;' switch on the NEC P ro file  
Simulator power; switch and proceed as out
lined in paragraph 3.2 above.

In those circumstances where neither locomo
tive  72 -volt DC power or 115V, 60 Hz power 
is available, the NEC P ro file  Simulator may 
be supplied with power from a regular 
1 2 -vo lt automobile battery. However, the 
rotary converter must be replaced by a sim
ila r  device rated for 12 -vo lt DC to 115-volt 
AC, 60 Hz conversion at 400 watts.

4.3 NEC SIMULATOR INSTALLATION ON THE TEST 
LOCOMOTIVE

In s ta lla tio n  of the NEC P ro file  Simulator on 
a locomotive involves the following proce
dure. Determine the characteristics of the 
locomotive's DC power source. (115 AC at 60 
Hz is not generally ava ila b le .) Select a 
rotary converter that is suitable for con
version of the available locomotive DC 
power.

Select a mounting s ite  for the rotary con
verter close to the locomotive's battery 
power source. Select a location in the 
operator's cab for the Hoffman enclosure. 
Th is  location shall be w ithin 20 feet of the 
location of the display head.

Proceed with the in s ta lla tio n  by mounting 
the rotary converter securely and then con
necting the positive side to the locomotive 
battery via  an e le c tric a l isolation  switch. 
Switch on the iso lation  switch and measure 
the voltage and frequency at the output side 
of the rotary converter. These parameters 
shall be 110-120V, 58-62 Hz. Switch off the 
rotary converter iso lation  switch.

Place the Hoffman enclosure at £he selected 
position and secure i t  in place. The enclo
sure has four mounting lugs for securing 
points. Orient the Hoffman enclosure so 
that the connector plugs and sockets are 
situated in  a position where they w i l l  not 
be accidently kicked or stepped on.

Mount the display head on top of the locomo
tive  operator's console. The display head 
has a powerful magnetic base that w i l l  
secure the display head to a ferromagnetic 
(iron  or ste e l, not aluminum) surface. The 

magnetic mounting fix tu re  is designed to 
permit each locomotive engineer to position 
the display head for his pa rticu lar viewing.

Connect the interconnecting cable from the 
Hoffman enclosure to the display head and 
then connect the NEC P ro file  Simulator power 
cord to the rotary converter (Figure 11).  
Tape or secure a ll  cables to eliminate the 
po ssib lity  of being tripped over.

Figure 11. NEC P ro file  Simulator Cables

Obtain the documentation that describes the 
locomotive's tachometer c i r c u it r y .  The 
information needed is as follow s:

• Tachometer pulse shape and amplitude

• Number of tachometer pulses per mile

• Location of an accessible e le c tric a l 
interception point to the tachometer 
pulses

The program resident in the NEC P ro file  Sim
ulator contains conversion constants that 
adjust the effect of locomotive tachometer 
pulses w ithin  the simulator to produce an 
accurate speed standard against which the 
p ro file  is  generated.

In  th e .id e a l situation  th is  conversion co n -, 
stant is  co rre ctly  programmed into  the Prom 
as part of the p ro file  program. Normally 
the precise locomotive tachometer character
is t ic s  are not known during the Prom burning 
process; therefore, an easy method for 
changing this  constant has been b u ilt  into 
the NEC P ro file  Simulator.

The tachometer conversion may be displayed 
at the processor panel by the following 
method. Switch on the main power switches 
on the keyboard; elect the desired p ro file  
(Figure 6) by pressing the coinciding 
p ro file  button and then enter the time. As 
soon as the time has been entered the d is - l 
play w i l l  read "Ready.” At th is  point, 
press the button marked "Tach" (Figure 12).
The display w i l l  respond with "0045” . The
current scale factor ___  enter new. This
statement is interpreted as ”The Current 
tachometer scale factor is  0045.” Now enter 
the new tachometer scale fa cto r.

To enter the new scale factor use the four 
d ig it  form. For example, i f  the new factor 
is  51, press 0051, then press the enter but
ton ”Ent Run" button shown in  Figure 12.
The new scale factor is  in  the correct 
memory location. At th is  point a word of
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Figure 12. Keyboard Buttons

caution: the new scale factor, is in Baa. 
not Proa, this is not in hexidecimal fora. 
I f  the siaulator is switched off and then on 
again the Proa w ill load the original factor 
of 45 back into Ran and the new scale factor 
w ill  be lo st. Of course,.the new factor can 
be re-entered but i t  nay also be 
forgotten. Therefore, at the f irs t  
opportunity, prograa the correct scale 
factor into the Proa using the profile  gen
eration process.

The tachoaeter scale factor is the number of 
taeboaeter pulses that oceur when the loco
aotive moves one thousandth of a a ils  (5.28 
feet) .

To calculate the tachoaeter constant, mea
sure the locomotive's wheel cireuaference. 
Deteraine the nuaber of tarhnaefer pulses 
per wheel revolution. Divide the taeboaeter 
pulses per wheel revolution by the locomo
tive wheel cireuaference to produce taeh 
pulses per foot. M ultiply this nuaber of
5.28 to produce the scale factor.

I t  is sometimes necessary to adjust the 
tachoaeter tach constant to produce agree
ment between the displayed run by 
the locomotive and the actual distance run. 
This is done by changing tha factor in saall 
increments.

At this point the NEC P rofile  Siaulator is 
ready to operate although i t  is recoaaended 
that a dynamic checkout be conducted as 
follows. To check the NEC P rofile  Siaulator 
for correct operation the locoaotive shall 
be at rest but ready to go. ■Instruct the 
locoaotive operator in the use of the speed 
profile  bead. Start the locomoti ve and the 
profile  siaulator using the procedure des
cribed for the laborstory checkout. Allow 
the locoaotive operator the time needed to 
assimilate the aethods of operation. During 
this period check thst the aetual distance 
run by the locomotive is in agreeaent with 
the distance displayed by the display head. 
In  those cases where disczepencias exist,

alter the tachoaeter calibration coeffi
cients in saall increments in the HEC Pro
f i le  Siaulator to sero in on the correct 
distance calibration.

4.4 OPEBAXIOI Of BBC PROFILE SUBLAXOB 
OQRXMS A TEST

Locomotive tests associated with speed pro
f ile  simulation are noraally conducted over 
thousands of ailes and hundreds of hours of 
operation. Because of this situation, the 
DEC P rofile  Siaulator is designed for use by 
test locoaotive crews or fie ld  test person
nel in order to avoid the costs of engineer- 
attended operation.

Following checkout of the NEC P rofile  Siau- 
lator, as described in the proceeding sec
tions, i t  is required that the correct pro
f i le  be selected at the pro file  siaulator 
keyboard before a test run may proceed. A 
new ro ll  of printer paper should be placed 
in the text printer before each run. This 
task is easily performed as described la the 
text printer manual.

Experience has shown that the pertinent 
points concerning a p ro file  event w i l l  
appear on the text printer paper tape 
record. Additional doeuaentation describing 
relevant test events aay be recorded in a 
text record or log.

Table 2 shows that station stops aay be 
included in the speed p ro file . These stops 
are displayed by a posted speed of 0000 on 
the HEC Fro file  Siaulator display head. I t  
aay not be advisable for the locoaotive 
operator to stop the consist at precisely 
the point indicated by the siaulator (phase 
break, road crossing, et c . ) .  Therefore, the 
text printer w ill  p rin t out the distance 
overrun in units of 1/100 of a a ils , up to 
ten a iles. When the locoaotive stops with 
0000 in the posted speed window/, the NEC 
Fro file  Siaulator w il l  start a time-delay of 
one minute. At the end of this one alnute 
time-delay, a beeper tone is sounded by the 
siaulator and the next speed w ill  appear in 
the "posted speed is" display.

The end of the siaulated pro file  is  indi
cated at the display head (Figure 3) by 
indicating "station stop" followed by speed 
information that is sero.

4.5 MWOFEBT OF THE NBC PROFILE SUBLATOR

Before removing the NEC F ro file  Siaulator 
fraa a locoaotive, f i r s t  ensure that the 
battery supply isolation switch is open, 
then disconnect the Carter Rotary Converter 
leads fraa the locomotive battery.

Disconnect a ll  siaulator cables. Including 
the tachoaeter connection to the locoaotive. 
Release the mounting fasteners on the rotary 
converter and the Boffaan enclosure and then 
remove the entire siaulator system fraa the 
locoaotive.
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Reassemble the NBC P rofile  Simulator in the 
checkout configuration and assess the system 
condition. Repair as necessary.

5.0 TECHNICAL DESCRIPTION

5 .1  software

The NEC P rofile  Simulator is a microproces
sor-controlled device. Microprocessor con
tro l is achieved by the implementation of a 
series of software programs. These programs 
have been written -in fu ll  comment form to 
allow a trained programmer to decipher the 
logic flow.

Appendix B contains the program lis tin g s  of 
the following routines:

• NECOOC Description of Program NBC

• NEC 10C Restart and Interru pt Vectors 
Addr 0000-0040

• NEC20C In it ia lis a tio n  Program Addr 
0100-0

• NEC30C Command Program

• NZC40C P ro file  Run Program

• NECSIC Current Status Display Driver

• NECS2C Display Subroutine

• NECS3C Upgrade Current Status 
Display

• NBC54C Update Next Status Display

• NECS5C Printer Driver

• NECS6C Computer Time Difference

• NECS7C Convert BCD to ASCII

• NEC58C Convert time and place in 
P rin t Buffer

• NEC91C Elapsed Time Interrupt 
Routine

• NEC92C Interrupt Routine for 
Odometer

5m a HARDWARE

Appendix C contains a complete set of drawi
ngs that describe the electronic apparatus 
of the NEC p ro file  Simulator. Where pos
sible this hardware is o ff-th e -sh e lf equip
ment, supplemented by custom-designed and 
fabricated devices as required to accomplish 
the intended function.

Drawing 1116-480-05 (Appendix C) is  a block 
diagram of the entire system and shows that 
the Z80 Central Processing Unit (CPU) in ter
acts with Ran, Bpron, the keyboard. Input/ 
output (I/O) interface via a STD-BUS.

The speed and distance u n it, the elapsec 
time nodule, and program communication: 
interface are controlled d ire c tly  by the CPt 
using the STD-BUS.

The microprocessor is  a Zilog 880, 8 -b it 
machine fabricated into a system by the Pro- 
Log Corporation. Figure 13 shows the Pro- 
Log Corporation components installed  in  the 
system card cage. Board 1 is  the keyboard 
display card (Schematic 7303D104973, 
Asaambly 7303D104974).

Board 2 is the processor card which alsc 
contains both Ram and Bprom (Schematic 7803 
processor card Z80 CPU 0103218; and Assembly 
7803 processor card Z80 CPU 0103219).

Board 3 is  a special I/O board and is des
cribed by drawings 1116-483-480-02 through
04. Supplemental to the special X/O draw
ings is the locator drawing that shows the 
physical positions of each integrated c i r 
c u it  on the special x/O board, connectors 
are designated as D8301 ( 1) ,  DS302 (2) ,  
DS303 ( 3) ,  and DS304 (4) .

A l l  of the electronics w ithin the display 
head appear on drawing 1116-483-480-01. 
Note that only one set of displays are shown 
on this  drawing as both display sets are 
wired id e n tic a lly .

There are only three external extrance 
points in the system. Drawing 1116-483-480- 
02 shows that the locomotive tachometer 
signal enters on terminal D304. This signal 
shall be Transistor-Transistor Logic (T T L ) -  
eompatlble.

Drawing 1116-483-480-03 shows a 60 Hs clock 
function generated by the c irc u it  element 
U306. This element of the c irc u it  la des
cribed by the Quest Electronics pamphlet in 
Appendix 3. F in a lly , system power enters 
the eard rack mother board.

BOARD I

F igu re  1 3 . FroLog M icrop rocessor Components
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A P P E N D IX  A

TEXT PRINTER MANUAL 
INFORMATION



TEXT PRINTER MANUAL INFORMATION

The Text Printer utilized in the Northeast Corridor Speed Profile 
Simulator is a Quick Printer II# catalog number 26-1155# 
manufacturerd by Radio Shack# a Division of the Tandy 
Corporation.

Listed in the Text Printer Manual contents are:

Controls and Functions
Paper Loading Instructions
Connection
PowerrUp Messages
Using the PRINT Mode Switch
Output to the Quick Printer II
Special Features
Details of Operation
Assembly Language Output
Using with a Serial Output Device
If You Have Problems
Care and Maintenance
Specifications
Schematic Diagram



A P P E N D IX  B

PROGRAM LISTINGS



1 0 0 0

1 0 1 0

1 0 2 0

1 0 3 0
1 0 4 0
1 0 5 0
1 0 6 0
1 0 7 0
1 0 6 0
1 0 9 0
1 0 8 0
1 0 B 0
1 0 C 0
1 0 D 0

1 0 E 0
1 0 F 0
1 1 0 0
1 1 1 0

1 1 2 0

1 1 3 0
1 1 4 0
1 1 5 0
1 1 6 0
1 1 7 0
1 1 6 0
1 1 9 0
1 1 8 0
1 1 B 0
1 1 C 0
1 1 D 0
U E 0
1 1 F 0
1 2 0 0

1 2 1 0
1 2 2 0
1 2 3 0
1 2 4 0
1 2 5 0
1 2 6 0
1 2 7 0
1 2 6 0
1 2 9 0
1 2 8 0
1 2 B 0
1 2 C 0
1 2 D 0
1 2 E 0
1 2 F 0
1 3 0 0
1 3 1 0
1 3 2 0
1 3 3 0
1 3 4 0

1 3 8 0
1 3 9 0
1 3 8 0
1 3 B 0
1 3 C 0
i o u o
1 3 E 0
1 3 F 0

00 3 1 4 0 20 CD
0 3 7 0 0 5 F F F F
F F F F F F F F F F
F F F F F F F F F F
CD 2 9 0 7 21 5 E
D 0 DB D 0 E 6 3 0
D 9 C 4 C l C 3 D 2
F E 1 4 C 2 3 9 00
F 9 00 F E 1 3 CR
01 F E 1 7 CR I D

:CR C 3 00 F E 1 3
D E 00 F E 1 7 £ R
0 3 7 5 01 21 3 C
2 6 01 C 3 RC 0 4
01 CD 2 6 01 C 3
21 5 6 01 CD 2 6
6 D 0 3 21 6 0 01
01 C 3 3 3 0 5 21
CD 2 6 01 C 3 D F
CD F I 0 7 CD F D
CD 88 CD D 2 CC
R fl C E D 5 D 2 RR
88 CD D 4 C 5 D 3
C 4 C l D 8 C 5 88
I E 0 5 CD 4 D 0 6
CD 3 5 0 7 I E 02
3 8 02 I E 0 4 CD
CD F D 0 6 I E 0 4
7 D 3 2 I F 20 CD
11 20 22 1 5 20
C 8 F F 01 2 3 0 5
01 2 3 0 5 C 2 E D
1C 02 CD 1C 02
2 D 5 E 2 8 11 20
21 I F 20 3 5 CR
1 5 20 22 11 20
C F CE I E 0 5 CD
4 D 0 6 22 1 3 20
E 5 2 8 1 5 20 CD
2 3 EB 2 8 1 3 20
D 7 02 1 8 B E CR
02 1 8 B E CR 9 E
7 0 02 E 5 2 8 1 7
2 3 7 8 9 E DR 7 0
EB 2 8 IB 20 EB
2 F 6 7 7 D 2 F 6 F
CD C 4 CC D 4 D C
3 8 3 E 0 6 0 E 1 6
F E D 3 DB I E 0 5
CD 4 D 0 6 22 1 7
20 21 6 9 00 I E
7 D 9 3 4 F ? C 9 8
CD 6 4 0 3 C 8 00
6 2 E g E g CD

11 CR £ $ §1 R p
F D 0 6 I E 0 5 CD
4 D 0 6 22 1 5 20
2 8 1 3 20 EB 2 8
0 3 21 0 5 0 4 I E
0 3 F E 1 4 C 2 B 9
^  4£1 6 5

rt 4
£U 03

01 CD 3 5 0 7 CD
00 21 F D 0 3 CD

D 3 0 6 CR 00 0 8
F F F F F F 00 0 8
F F F F F F F F F F
F F F F F F C 3 20
00 0 E 0 6 I E 00
C R 5 1 00 CD F D
8 0 C 3 00 0 6 D 9
C D 6 0 0 7 F E 11
02 01 F E 1 5 CR
01 C 3 00 00 F E
CR CC 00 F E 1 5
E 7 00 C 3 00 00
01 CD 2 6 01 C 3
21 4 6 01 CD 2 6
6 1 0 5 21 5 0 01
01 C 3 4 2 02 21
CD 2 6 01 C 3 B1
68 01 CD 2 6 01
0 5 0 E 0 6 I E 01
0 6 C 9 88 C 7 D 0
C 3 88 D 4 D 3 C 9
8 0 88 C 4 C l CR
88 C 7 C F D 2 D 0
I E 0 5 CD 4 D 0 6
22 1 3 20 CD F D
CD 8 4 0 6 7 D 3 2
3 5 0 7 I E 02 CD
21 3 E 02 CD 3 5
F D 0 6 21 6 9 00
2 8 11 20 5 E 0 6
C 2 D F 01 0 6 12
01 C 3 1 6 02 CD
2 8 11 20 7 E 21
7 3 CD 1C 02 C 3
00 00 2 8 ID 20
C 9 B F C 4 CC C F
4 D 0 6 22 11 20
21 6 9 00 I E 02
C F 02 D 1 1 9 22
E B 7 B 9 5 7 8 9 C
R 2 02 0 5 1 3 C 2
02 0 5 1 3 C 2 9 1
20 E B 2 8 1 5 20
02 2 B 7 E 9 1 2 3
7 E 6 3 7 7 2 3 7 E
2 3 C 9 C 3 C 2 CR
E 4 E C F 4 F C 22
I E 2 6 2 E 3 6 C 6
CD 4 D 0 6 22 1 5
2 6 CD F D 0 6 I E
02 CD 3 5 0 7 2 8
4 7 2 8 1 9 20 7 D
00 1 8 7 7 3 E 00

4D 06 22 13 20
3E 20 D3 51 DB
11 20 CD 09 04
02 CD 35 07 CD
03 CD 60 07 FE
tor •■nf. 40 04 C3
71 04 RF D3 51
37 07 CD E0 07

CD E 7 0 7 C 3
10 0 8 4 0 0 8
F F F F F F F F
20 F F F F F F
CD 3 7 0 7 3 E
0 6 C 3 6 D 00
D 3 D 5 C 2 CD
C R F 0 00 F E
0 B 01 F E 1 6
11 CR B 8 00
CR D 5 00 F E
21 3 7 01 CD
0 3 0 3 21 4 1
01 C 3 0 7 0 5
CD 2 6 01 C 3
5 B 01 CD 2 6
0 4 21 6 5 01
C 3 7 D 0 5 21
CD 3 7 0 7 01
C 8 C 3 88 C 5
C C 8 8 D 4 D 0
C l 88 CD C F
88 D 2 D 4 C 5
22 11 20 CD
0 6 21 3 6 02
I E 20 CD F D
8 4 0 6 7 D 3 2
0 7 I E 02 CD
I E 02 CD 3 5
1 8 21 D 7 02
21 F I 02 B E
1C 02 C 3 1 6
I E 20 BE C 2
D 5 01 CD F 0
2 C 2 4 22 I D
B F D 7 C 5 C E
CD F D 0 6 I E
CD 3 5 0 7 2 8
I B 20 2 8 11
D R 00 00 0 6
8 2 02 0 6 12
02 C 3 7 0 02
4 4 4 D E l 2 3
7 E 9 8 DR 7 0
88 7 7 C 3 7 0
D 2 D 8 E 2 E 8
2 8 01 11 21
C E D 6 D E E 6
20 CD F D 0 6
0 5 CD 4 D 0 6
1 5 20 EB 2 8
9 3 7 C 9 8 D 2
12
1 8

1 3 2 3
3 E

C 3

it g | 1 ??
CD F D 0 6 I E
5 1 F E 2 C C 2
DB 5 1 F E 6 C
8 0 0 7 F E 1 5
1 5 C 2 C 6 0 3
fcr G 3 I E 02
D 3 5 0 C 7 0 E
C 3 00 00 8 1



1 4 6 0 C 7 00 8 0 O F C E B F CC R F 00 0 E 02 3 E 6 0 D 3 5 1 7 0
1 4 1 0 0 3 5 0 CD 2 B 0 4 7 0 0 F 0 F 0 F 0 F D 3 5 0 CD 2 B 0 4 7 D
1 4 2 0 0 3 5 0 CD 2 B 0 4 EB 0 D 02 0 F 0 4 0 9 D B 5 1 I F D R 2 B
1 4 3 0 0 4 3 E E 0 0 3 5 1 0 B 5 1 I F D 2 3 5 0 4 3 E 6 0 D 3 5 1 0 9
1 4 4 0 2 R 1 3 20 EB 2 8 11 20 E 5 2 8 1 5 20 DB 5 1 I F D R 4 B
1 4 5 0 0 4 7 E 0 3 5 0 3 E E 0 0 3 5 1 DB 5 1 I F D 2 5 8 0 4 3 E 6 0
1 4 6 0 0 3 5 1 E 3 CD R 6 0 4 OR 6 F 0 4 2 3 E 3 2 3 0 3 4 B 0 4 E l
1 4 7 0 C 9 2 f l 1 3 20 EB 2 8 11 20 E 5 2 8 1 5 20 3 E 20 D 3 5 1
I 4 8 6 0 B 5 1 I F DR 8 0 0 4 3 E 8 0 0 3 5 1 DB 5 1 I F D 2 S R 0 4
1 4 9 0 O B 5 2 7 7 3 E 20 0 3 5 1 E 3 CD 86 0 4 OR 8 4 0 4 2 3 E 3
1 4 8 0 ' 2 3 - 0 3 8 0 0 4 E l 0 9 7 B B 0 C 0 7 R BC 0 9 3 E 00 C 3 B 3
1 4 B 0 : 0 4 3 E F F F 5 I E 0 5 CD 4 D 0 6 22 11 20 CD F D 0 6 I E
1 4 C 0 - 0 5 00 4 D 0 6 . 2 2 1 3 20 I E 02 21 6 9 00 CD 3 5 0 7 2 8
1 4 0 0 11 20 F I F 5 7 7 BE 0 4 E 2 0 4 CD F 0 0 4 D 2 0 7 0 4 0 3
1 4 E 0 00 00 I E 02 00 8 0 0 6 CD 8 0 0 7 F E 10 02 E 7 0 4 0 9
1 4 F 0 2 8 11 20 3 R 1 4 20 BC 02 02 0 5 3 8 1 3 20 B D 02 02
1 5 0 0 0 5 3 7 2 3 22 11 20 0 9 I E 0 5 CD 4 D 0 6 CD F D 0 6 I E
1 5 1 0 0 4 00 8 0 0 6 I E 00 CD 4 0 0 7 CD 8 0 0 7 F E 10 OR 0 F
1 5 2 0 0 5 F E 1 4 02 1 9 0 5 CD 6 0 0 7 F E 10 02 2 6 0 5 2 B 2 B
1 5 3 6 C 3 0 F 0 5 I E 0 5 CD 4 D 0 6 CD 1 5 0 7 I E 0 4 CD BD 0 6
1 5 4 0 E 5 I E 01 CD R 4 0 6 7 0 E l 7 7 B E 0 4 5 1 0 5 2 3 0 3 3 8
1 5 5 0 0 5 I E 0 2 1 6 0 5 CD 6 5 0 7 CD 8 0 0 7 F E 10 02 5 6 0 5
1 5 6 0 C 9 I E 0 5 CD 4 0 0 6 7 E 3 2 0 8 20 3 E D 7 7 7 0 3 6 0 00
1 5 7 0 CB 00 66 E 3 2 B F 5 3 R 0 8 20 7 7 F I E 3 0 9 2 R 0 F 20
1 5 8 0 E 5 21 3 0 0 6 I E 0 4 CD 3 5 0 7 I E 0 3 CD 4 D 0 6 E 5 C D
1 5 9 0 1 5 © 7 21 4 1 0 6 I E 0 4 CD 3 5 0 7 I E 0 3 C D 4 D 0 6 E 5
1 5 8 0 00 1 5 0 7 21 4 5 0 6 I E 0 4 CD 3 5 0 7 I E 0 3 CD 4 D 0 6
1 5 B 0 E 5 00 1 5 0 7 21 4 9 0 6 I E 0 4 CD 3 5 0 7 I E 0 3 CD 4 D
1 5 C 0 0 6 E 5 CD F D 0 6 21 5 0 01 0 E 0 6 I E 01 CD 3 7 0 7 CD
1 5 D 0 8 0 0 7 F E 1 7 02 O F 0 5 CD F D 0 6 F I 01 D 1 E l 0 9 I E
1 5 E 0 0 5 00 4 D 0 6 22 0 F 20 21 5 0 01 0 E 0 6 I E 01 CD 3 7
1 5 F 0 0 7 CD 8 0 0 7 F E 1 7 C 2 F I 0 5 2 8 0 F 20 CD F D 86 E 9
1 6 0 0 F 5 0 5 D 5 E 5 22 00 20 EB 22 02 20 0 5 E l 22 0 4 20
1 6 1 0 F 5 E l 22 0 6 20 21 3 D 0 6 E 5 21 00 20 0 6 0 4 I E 00
1 6 2 0 00 4 2 0 7 E 3 CD 3 5 0 7 E 3 CD 8 0 0 7 F E 10 02 2 8 0 6
1 6 3 0 0 5 02 I E 0 6 CD F D 0 6 E l E l D 1 C l F I 0 9 8 0 BD CC
1 6 4 0 0 8 R 0 B 0 0 5 0 4 R 0 B 0 0 3 02 8 0 BD 0 6 C l 01 0 5 0 5
1 6 5 0 21 0 B 20 CD 6 0 0 7 F E 10 02 6 F 0 6 0 D OR 6 B 0 6 7 7
1 6 6 0 5 7 0 5 CD 6 0 0 7 01 I D 2 3 0 3 5 3 0 6 00 0 3 5 3 0 6 OR
1 6 7 0 88 0 6 F E 1 3 02 5 3 0 6 B 8 OR 5 3 0 6 10 2 B 00 1 6 R 0
1 6 8 0 0 5 C D 6 5 0 7 01 0 3 5 3 0 6 7 9 F E 01 02 5 3 0 6 21 0 B
1 6 9 0 20 7 E 0 7 0 7 0 7 0 7 2 3 B 6 5 7 2 3 7 E 0 7 0 7 0 7 0 7 2 3
1 6 8 0 B6 5 F E B 0 9 01 0 3 0 3 21 00 20 0 3 5 3 0 6 5 5 CD 6 0
1 6 B 0 0 7 10 7 0 0 F 0 F 0 F 0 F 5 7 CD 6 0 0 7 1C 5 4 CD €0 0 7
1 6 C 0 1C 7 0 0 F 0 F 0 F 0 F 5 7 CD 6 0 0 7 0 9 DB 5 1 F E F F 0 8
1 6 D 0 E 6 0 8 0 9 0 B 00 F E F F 0 6 F E 00 0 9 F F I E 0 8 5 6 I D
1 6 E 0 0 5 F 5 C D 6 5 0 7 F I 01 2 3 02 D E 0 6 CD E 7 0 7 7 E F E
1 6 F 0 F F 0 8 7 0 0 6 0 7 6 F 7 0 0 E 00 6 7 0 3 D C 0 6 1 6 R 0 I E
1 7 0 0 F 8 CD 6 5 0 7 1C 02 01 0 7 0 9 1 6 8 0 I E F C CD 6 5 0 7
1 7 1 8 10 02 00 0 7 0 9 1 6 8 0 I E 0 4 I D F 5 CD 6 5 0 7 F I 02
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0 1

0 1
0 1
0 1

0 1

0 1

0 1

0 1
0 1

0 1

0 1

0 1

0 1

0 1

0 1

0 1
0 1

0 1

0 1

0 1
0 1

0 2
0 2
0 2

8 0
0 2
0 2
0 2
0 2
0 2



0E00 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0E10 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0E20 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0E30 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0E40 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0E50 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0E£0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0E70 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0E30 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0E90 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0ERQ FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0EB0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0EC0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0ED0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0EE0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0EF0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0F00 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0F10 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0F20 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0F30 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0F40 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0F50 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0F60 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0F70 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0F80 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0F90 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0FR0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0FB0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0FC0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0FD0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
«FFP» FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF



0600 10 49 19 45 00 16 44 02 00 54 19 30 00 57 44 02
0B10 80 59 19 00 00 14 46 02 80 59 19 38 00 29 47 02
0B20 00 63 19 60 00 23 48 02 50 66 19 75 00 51 48 02
0B30 50 87 19 70 00 33 50 02 60 28 20 40 00 09 54 0 2
0B40 30 34 20 65 00 08 55 02 70 52 20 70 00 46 56 02
0B50 40 68 28 75 00 07 58 02 10 74 20 80 00 35 58 02
0B60 30 15 21 30 00 51 01 03 90 25 21 20 00 59 03 03
0B70 10 31 21 70 00 32 05 03 10 39 21 95 00 32 06 03
0B80 80 58 21 55 08 00 08 03 00 62 21 50 00 21 08 03
0B90 80 65 21 65 08 49 08 03 00 80 21 60 00 09 10 03
0BR0 20 86 21 70 00 46 10 03 10 03 22 55 00 15 12 03
0BB8 60 07 22 60 00 44 12 03 00 14 22 65 00 23 13 03

-0BC0 50 16 22 70 00 37 13 03 50 29 22 45 00 46 14 03
0P.D0 £0 32 22 50 00 11 15 03 20 47 22 55 00 56 16 03
0BE0 50 62 22 50 00 36 18 03 60 67 22 45 00 13 19 03
0BF0 80 74 22 50 00 11 20 03 50 77 22 45 00 31 26 03
0C00 30 92 22 50 00 29 22 03 30 14 23 .15 00 15 25 03
0C10 30 17 23 00 00 30 26 03 00 00 00 00 00 00 00 00
0020 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0030 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0040 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0050 FF FF FF FF FF FF FF FF FF ■ FF FF FF FF FF FF FF
0060 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0070 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0080 FF FF FF FF FF FF FF ' FF FF FF FF FF FF FF FF FF
0090 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0CR0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0OB0 FF FF FF FF FF FF FF ■ FF FF FF FF FF FF FF FF FF
0CC0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0CD0 FF FF FF FF FF FF FF FF FF FF FF FF FF ■FF FF FF
0CE0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0CF0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0D00 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0D10 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0028 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0D3O FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0D40 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0D50 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0D60 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0070 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0D80 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0D90 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0 DR0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0OB0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0 000 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0DD0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0DE0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF
0DF0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF



PROGRAM NECOOC00100
00110
00120
0 0 1 3 0
0 0 1 4 0
0 0 1 5 0
0 0 1 6 0
0 0 1 7 0
0 0 1 8 0
0 0 1 9 0
00200
00210
00220
0 0 2 3 0
0 0 2 4 0
0 0 2 5 0
0 0 2 6 0
0 0 2 7 0
0 0 2 8 0
0 0 2 9 0
0 0 3 0 0
0 0 3 1 0
0 0 3 2 0
0 0 3 3 0
0 0 3 4 0
0 0 3 5 0
0 0 3 6 0
0 0 3 7 0
0 0 3 8 0
0 0 3 9 0
0 0 4 0 0
0 0 4 1 0
0 0 4 2 0
0 0 4 3 0
0 0 4 4 0
0 0 4 5 0
0 0 4 6 0
0 0 4 7 0
0 0 4 8 0
0 0 4 9 0
0 0 5 0 0
0 0 5 1 0
0 0 5 2 0
0 0 5 3 0
0 0 5 4 0
0 0 5 5 0
0 0 5 6 0
0 0 5 7 0
0 0 5 8 0
0 0 5 9 0
0 0 6 0 0
0 0 6 1 0
0 0 6 2 0
0 0 6 3 0
0 0 6 4 0
0 0 6 5 0

PROGRAM NEC I S  THE CONTROL PROGRAM FOR THE ENSCO 
I N C .  N . 6 . C .  P R O F IL E  S IM U L A T O R .  THE SIM U LA TOR  P R O V I ID E S  
SPEED CHANGE IN F O R M A T IO N  TO A LO CO M OTIVE E N G IN EE R  
ALLOWING H IM  TO S IM U L A T E  A T R A IN  MOVE ALONG A TRACK 
OTHER THAN THE ONE HE I S  AC TU A LLY O N .

THE S IM U LA TO R  R E Q U IR E S  ONLY A TACHOMETER S IG N A L  
FROM ONE OF THE LO CO MOTIVE W HEELS. TACH COUNTS PER  
WHEEL R E V O L U T IO N  AND WHEEL S I Z E  ARE P R O VID E D  I N  THE  
PROGRAM AND MAY BE CHANGED FROM THE CONTROL PANEL I F  
R E Q U IR E D .

THE S IM U LA T O R  P R O V ID E S  THE FOLLOW ING OUTPUTS?
1 .  THE CURRENT POSTED SPEED , CURRENT T R I P  

M IL E A G E ,  AND T R I P  ELAPSED T I M E .
2 .  THE NEXT POSTED S P E E D , TH E M IL E A G E  AT WHICH  

THAT SPEED BECOMES THE POSTED S P E E D , AND 
THE T IM E T A B L E  T I M E  OF THE SPEED CHANGE.

3 .  D U R IN G  S IM U L A T E D  S T A T IO N  STOPS AN A U D IO  
BUZZER W IL L  SOUND T W IC E  AT 3 0  SECONDS 
BEFORE THE END OF THE STOP P E R O ID  AND ONCE 
AT THE END OF THE STOP P E R O I D .

4 .  A P R IN T E D  RECORD OF THE T R I P  P R O F IL E  AS RUN 
IN C L U D IN G  THE ELAPSED T I M E  AT EACH SPEED  
CHANGE, THE AVERAGE SPEED D U R IN G  THE LA ST  
SPEED B LOC K , AND OTHER IN F O R M A T IO N .

5 .  A D IS P L A Y  OF THE D IS T A N C E  TO THE NEXT SPEED  
CHANGE.

THE P R O F IL E S  ARE STORED I N  AN EPROM AND CAN ^E  
STARTED AT ANY P O IN T  AS R E Q U IR E D .

SUBPROGRAMS M A K IN G  UP PROGRAM NEC ARE?
NECOOC D E S C R IP T IO N  OF PROGRAM NEC 
N E C 1 0 C — RESTART AND IN T E R R U P T  VECTORS  

ADDR 0 0 0 0 - 0 0 4 0
N E C 2 0 C — I N I T I A L I Z A T I O N  PROGRAM 

ADDR 0 1 0 0 - 0
N E C 3 0 C — COMMAND PROGRAM 
N E C 4 0 C — P R O F IL E  RUN PROGRAM 
NECS0C THRU N E C 8 9 C - — M I S C .  SU BR O U TIN ES  
N E C 5 1 C — CURRENT STA TU S D IS P L A Y  D R IV E R  
N E C 5 3C — UPDATE CURRENT STATUS D IS P L A Y  
N E C 5 4 C — UPDATE NEXT STATUS D IS P L A Y  
N E C 5 5 C — P R IN T E R  D R IV E R  
N E CS 6C — COMPUTE T I M E  D IF F E R E N C E  
N E C 5 7 C — CONVERT BCD TO A S C I I
N E C 5 8 C — CONVERT T I M E  AND PLACE I N  P R IN T  BUFFER  
N E C 5 2 C — NEXT STATUS D IS P L A Y  D R IV E R
N E C90C  THRU N E C 9 9 C ------ IN T E R R U P T  R O U TIN E S
N E C 9 1 C — ELAPSED T I M E  IN T E R R U P T  R O U T IN E

E XTERNAL VECTORS AND CONSTANTS



2000
2000
2002
2 0 0 4
2 0 0 5  
2 0 0 7  
2 0 0? 
2 0  0A 
0001 
2 0  OD 
2 0  OE
2 0  OF 
2010 
S
2 0 1 1
2 0 1 2
2 0 1 3
2 0 1 5
2 0 1 6  
2 0 1 7  
0 0 0 8  
0 0 0 3  
0002 
0 0 0 3  
0 0 0 3  
0002 
0 0 0 3  
2 10 0 
2 1 0 0  
>
2 1 0 1

2 1 0 8  
2 1 OA
2 1  OB 
2 1  OD 
2 1  OE 
2 1  OF 
2 1 1 0  
2 1 1 1  
2 1 1 2

2 1 1 9  
2 1  I B  
2 1 1 C  
2 1 1 E  
2 1 1 F
2 1 2 0  
2 1 2 1  
2 1 2 2  
2 1 2 3

- ‘' 0 6 6 0 CR EGU ODH { C A R R IA G E  R ETU R N
0 0 6 7 0 •t
0 0 6 8 0 ; MEMORY MAP

- 0 0 6 9 0 ORG 2 0 0 0 H
5 3 5 3 0 0 7 0 0 DEFW 5 3 5 3 H { S Y S T E M  R U N N IN G  C O NSTANT
0 0 0 0 0 0 7 1 0 TA C H C T DEFW 0 0 0 OH {T A C H O M E T E R  C O N STA N T
00 0 0 7 2 0 F 'R O F IL D EFB 0 OH { P R O F I L E  I D E N T I F I E R
0 0 0 0 0 0 7 3 0 S T I M E DEFW 0 0  0 OH { S T A R T I N G  E L A P S E D  T I M E
00  00 0 0 7 4 0 S M I L E DEFW 0 0 0 0 H { S T A R T I N G  M I L E S
00 0 0 7 5 0 L I N C N T D EFB 0 OH {O U T P U T  L I N E  COUNTER
0 0 0 0 0 0 7 6 0 L I N P N T DEFW OOOOH { O U T P U T  L I N E  P O IN T E R

0 0 7 7 0 D E FS 1H { N O T  USED
00 0 0 7 8 0 D T IM E S D EFB 0 0 H { T I M E  D IF F E R E N C E  ( S E C )
00 0 0 7 9 0 D T IM E M D E FB OOH { T I M E  D IF F E R E N C E  ( M I N )
00 0 0 8 0 0 D T IM E H D E FB 00 H { T I M E  D IF F E R E N C E  ( H R )
00 0 0 8 1 0 CO D O O l D E FB OOH {C U R R E N T  ODOMETER 0 . 0 0 1  M I L E

0 0 0 0 8 2 0 CODOL D E FB OOH { C U R R E N T  ODOMETER 0 . 1  M I L E S
00 0 0 8 3 0 CODOH OEFB OOH { C U R R E N T  ODOMETER 1 0  M IL E S
0 0 0 0 0 0 8 4 0 CSPD DEFW OOOOH { C U R R E N T  P O S T E D  S PE E D
00 0 0 8 5 0 CSEC D EFB OOH { E L A P S E D  T I M E  ( S E C )
00 0 0 8 6 0 C M IN D EFB OOH { ( M I N )
00 0 0 8 7 0 CHR DEFB OOH { ( H R S )

0 0 8 8 0 D E FS 8 H {N O T  U SED
0 0 8 9 0 CBODO D E FS 3H {C H A N G E  B U F F E R  C U R R EN T ODO
0 0 9 0 0 CBSPD D E FS 2H { C U R R EN T S PE E D
0 0 9 1 0 C B T IM E D E FS 3H { CU R R EN T T I M E
0 0 9 2 0 NBQDQ D E FS 3H { N E X T  ODO
0 0 9 3 0 NBSPD D E FS 2H { N E X T  S P E E D
0 0 9 4 0 N B T IM E DEFS 3 H { N E X T  T I M E
0 0 9 5 0 ORG 2 1 0 0 H

OF 0 0 9 6 0 PBHND DEFB OFH { P R I N T  B U F F E R  (L A R G E  L E T T E R S

4 2 0 0 9 7 0 DEFM 'B E H I N D  ' { L I N E 1
4 5  4 8 4 9 4E  4 4 2 0
0 0 0 0 0 0 9 8 0 DEFW OOH {H R S
3A 0 0 9 9 0 DEFM / » /  •
0 0 0 0 0 1 0 0 0 DEFW OOOOH { M I N
3A 0 1 0 1 0 DEFM /. * /  •
0 0 0 1 0 2 0 D EFB OOH
00 0 1 0 3 0 P B T IM E D EFB OOH { S E C
OD 0 1 0 4 0 D EFB CR
OF 0 1 0 5 0 PAHEAD D EFB OFH { L A R G E  L E T T E R S
4 1 0 1 0 6 0 DEFM 'A H E A D
4 8  4 5 4 1 4 4  2 0 2 0
0 0 0 0 0 1 0 7 0 DEFW OOOOH { H R S  .
3A 0 1 0 8 0 DEFM 0 ♦ /  •
0 0 0 0 0 1 0 9 0 DEFW OOOOH { M I N
3A 0 1 1 0 0 DEFM /  ♦ /  ♦
00 O H I O D E FB OOH
0 0 0 1 1 2 0 P A T IM E D E FB OOH { S E C
OD 0 1 1 3 0 D EFB CR
OD 0 1 1 4 0 L I N E 2 DEFB CR
4 1 0 1 1 5 0 L I N E 3 DEFM ' A T  M I L E  '



5 4  20 4D 4 9  4C 4 5  2 0
D 0 0 3 0 1 1 6 0 D E FS 3H { M IL E S
2 1 2 E 2 E  - 0 1 1 7 0 DEFM t / •
Z I Z f 00 0 1 1 8 0 DEFEi OOH { T E N T H S
2 1 3 0 00 0 1 1 9 0 P M I L E  DEFB 0 OH {H U N D R E D TH S
2 1 3 1 OD 0 1 2 0 0 D EFB CR
2 1 3 2 OD 0 1 2 1 0 L I N E 4  DEFB CR
2 1 3 3 5 0 0 1 2 2 0 L I N E S  DEFM 'P O S T E D  S PEED C H A N G E D '

4 F  5 3 5 4 4 5  4 4 2 0  5 3  5 0
4 5  4 5 4 4 2 0  4 3 4 8  4 1  4 E
4 7  4 5 4 4

2 1 4 7 OD 0 1 2 3 0 DEFB CR
2 1 4 6 2 0 0 1 2 4 0 L I N E 6  DEFM '  FROM '

2 0  20 4 6 5 2  4 F 4 0  2 0  2 0
2 1 5 1 0 0 0 0 0 1 2 5 0 DEFM OOOOH {H U N D R E D S  AND TE N S
2 1 5 3 00 0 1 2 6 0 PCSPD D EFB OOH {C U R R E N T  S PEED
2 1 5 4 OD 0 1 2 7 0 D E FB CR
2 1 5 5 2 0 0 1 2 8 0 L I N E 7  DEFM '  TO

2 0  20 5 4 4 F  2 0 2 0  2 0  2 0
2 1 5 E 0 0 0 0 0 1 2 9 0 DEFW OOOOH
2 1 6 0 00 0 1 3 0 0 PNSPD D EFB OOH { N E X T  S PEED
2 1 6 1 OD 0 1 3 1 0 D EFB CR
2 1 6 2 OD 0 1 3 2 0 L I N E B  DEFB CR
2 1 6 3 5 4 0 1 3 3 0 L I N E 9  DEFM ' T R I P  E LA P S E D T I M E  W A S'

5 2  4 9 5 0 2 0  4 5 4 C  4 1  5 0
5 3  4 5 4 4 2 0  5 4 4 9  4D  4 5
2 0  5 7 4 1 5 3

2 1 7 8 OD 0 1 3 4 0 D EFB CR
2 1 7 9 2 0 0 1 3 5 0 L I N E 1 0  DEFM S

2 0  2 0 2 0 2 0  2 0
2 1 7 F 0 0 0 0 0 1 3 6 0 DEFW OOOOH {H R S
2 1 8 1 3A 0 1 3 7 0 DEFM /  » /  •
2 1 8 2 0 0 0 0 0 1 3 8 0 DEFW OOOOH { M I N
2 1 8 4 3A 0 1 3 9 0 DEFM 9 • / *
2 1 8 5 00 0 1 4 0 0 D E FB OOH
2 1 8 6 00 0 1 4 1 0 P C T IM E  D EFB OOH {S E C
2 1 8 7 OD 0 1 4 2 0 DEFB CR
2 1 8 8 4 9 0 1 4 3 0 L I N E 11  DEFM ' I T  SHOULD HAVE B E E N '

5 4  2 0 5 3 4 8  4 F 5 5  4C 4 4
2 0  4 8 4 1 5 6  4 5 2 0  4 2  4 5
4 5  4E

2 1 9 B OD 0 1 4 4 0 D E FB CR
2 1 9 C 2 0 0 1 4 5 0 L I N E 1 2  DEFM /  /

2 0  2 0 2 0 2 0  2 0
2 1 A 2 0 0 0 0 0 1 4 6 0 DEFW OOOOH {H R S
2 1 A 4 3A 0 1 4 7 0 DEFM t ♦ /  «
2 1 A 5 0 0 0 0 0 1 4 8 0 DEFW OOOOH { M I N
2 1 A 7 3A 0 1 4 9 0 DEFM t * t ♦
2 1 A 8 00 0 1 5 0 0 DEFB OOH



M 
M 
M 
fJT
O

m  88 i m
P N T IM E

m 8 8 '
2 1 AE: OD 0 1 5 3 0 L I N E 1 3 DEFEi CR
2 1 AC OD ■ 0 1 5 A 0 L I N E 1 4 D E FE CR
2 1 AD OD 0 1 5 5 0 L I N E 1 5 DEFB CR

0 1 5 6 0 «t
0 1 5 7 0 •t

00 00 0 1 5 8 0 END
0 0 0 0 0  T O TA L ERRORS



0 8 8 0
0 8 1 0

0 8 4 0

0 8 0 0
0 8 0 0
RT
0 8 0 1
0 8 0 4

0 0 1 8  
0 0 1 8  
0 0 1A 
0 0 1 C  
0 0 1 E

0 8 0 0
0000

- 0 1 00 i
O 'OllO ;  PROGRAM N E C 1 0 C
0 0 1 2 0 « •
0 0 1 3 0 ; V E R S IO N  1 . 0 1 2 / 1 1 / 7 9 CONNER
0 0 1 4 0 •t
0 0 1 5 0 J R E S T A R T AND IN T E R R U P T VECTORS
0 0 1 6 0 •t
0 0 1 7 0 5 T H I S  PROGRAM P R O V ID E S  R E S T A R T  AND IN T E R R U P T  VECTOR
0 0 1 8 0 5 AD D R ESSES FOR T H E  NEC P R O F IL E S IM U L A T O R .  A L L  UNUSED
0 0 1 9 0 R E S T A R T S  ARE VECTORED TO L O C A T IO N  0 0 0 0 H .
0 0 2 0 0 «t
0 0 2 1 0 •t
0 0 2 2 0 t E X T E R N A L  V ECTORS v
0 0 2 3 0 •t -
0 0 2 4 0 N E C 2 0 C EQU 0 8 8 0 H { S T A R T  OF I N I T I A L I Z A T I O N
0 0 2 5 0 N E C 9 1 C EGU 0 8 1 0 H { S T A R T  OF E L A P S E D  T I M E
0 0 2 6 0 { I N T E R R U P T  S E R V IC E  R O U T IN E
0 0 2 7 0 N E C 9 2C EQU 0 8 4 0 H { S T A R T  OF ODOMETER
0 0 2 8 0 { I N T E R R U P T  S E R V IC E  R O U T IN E
0 0 2 9 0 •

0 0 3 0 0 ORG 0 8 0  OH
F 3 0 0 3 1 0 N E C 1 0C D I { D I S A B L E  IN T E R R U P T S  ON RESTA

3 1 0 0 3 0 0 0 3 2 0 LD S P , 3 0 0 0 H { S E T  S TA C K  A T TOP OF MEM
C 3 8 0 0 8 0 0 3 3 0 J P N E C 2 0 C {GO TO I N I T I A L I Z A T I O N  PGM

0 0 3 4 0 •t
0 0 3 5 0 •t
0 0 3 6 0 i THE F O L L O W IN G  MUST BE IN S E R T E D  I N  TO T H E  M P - 3  PROM
0 0 3 7 0 «t
0 0 3 8 0 ORG 0 0 1 8 H

0 0 0 8 0 0 3 9 0 R S T 1 8 DEFW N E C 1 0 C { C T C 1  CHO VECTOR TO 0 8 0  OH
1 0 0 8 0 0 4 0 0 DEFW N E C 9 1 C { C T C 1  C H I  VECTOR TO N E C 9 1 C
4 0 0 8 0 0 4 1 0 DEFW N E C 9 2 C { C T C 1  C H 2  VECTOR TO N E C 9 1 C
0 0 0 8 0 0 4 2 0 DEFW N E C 1 0 C { C T C 1  C H 3  VECTOR TO 0 B 0 0 H
. 0 0 4 3 0 •f

0 0 4 4 0 **
0 0 4 5 0 END N E C 1 0 C

T O T A L  ERRORS



CBODO 2 0 2 0 CBSPD 2 0 2 3 C B T IM E
CODOOl 2 0 1 0 CODOH 2 0 1 2 CDDOL
CSF'D 2 0 1 3 D T IM E H 2 0  OF D T IM E M
L I N E 1 0 2 1 7 9 L I N E 1 1 2 1 8 8  •- L I N E 1 2
L I N E 1 5 2 1 A D L I N E 2 2 1 2 2 L I N E S
L I N E 6 2 1 4 6 L I N E 7 2 1 5 5 L I N E S
NBODO 2 0 2 6 NBSF'D 2 0 2 B N B T IM E
F'BHND 2 1 0 0 P B T IM E 2 1  OF F'CSPD
F'NSF’D 2 1 6 0 F 'N T IM E 2 1 A 9 P R O F I L
TACHCT 2 0 0 2

2 0 2 5 CHR 2 0 1 7 C M IN 2 0 1 6
2 0 1 1 CR OOOD CSEC 2 0 1 5
2 0  OE D T IM E S 2 0  OD L I N C N T 2 0 0 9
2 1 9 C L I N E 1 3 2 1 AB L I N E 1 4 2 1  AC
2 1 2 3 L I N E 4 2 1 3 2 L I N E S 2 1 3 3
2 1 6 2 L I N E 9 2 1 6 3 L I N P N T 2 0  0 A
2 0 2 D PAHEAD 2 1 1 1 P A T IM E 2 1 2 0
2 1 5 3 P C T IM E 2 1 8 6 P M I L E 2 1 3 0
2 0 0 4 S M I L E 2 0 0 7 S T I M E 2 0 0 5



NEC10C 0800 NECZOC 0 8 8 0 N E C 9 1 C  0 8 1 0 N E C 9 Z C  0 8 4 0 R S T 1 8  0 0 1 8



- -00100
00110 { PROGRAM NEC2 OC00120 4*

- 00130 ? VERSION. 1.0 12/7/79 CONNER
00140 «#001S0 4t
00160 { INITIALIZATION PROGRAM
00170 4f
00180 { THIS PROGRAM TURNS OFF ALL DISPLAYS, CHEKS POWER
00190 ; ON RESTART (FIRST TWO MEMORY LOCATIONS DO NOT CONTAIN
00200 { 53H), INITILIZES THE CTC'S AND USART, AND THEN OUTPUTS
00210 { A LIST OF COMMANDS ON THE PRINTER AS A TEST.
00220 4»
00230 4t
00240 { CONSTANTS ANO> EXTERNAL VECTORS

0900 002S0 NEC30C EQU 0900H {START OF CMD PROGRAM
ODO 0 00260 NEC55C EQU 0D00H {START OF LINE PRINTER
ODO A 00270 NEC55A EQU ODOAH {START OF CHARACTER PRINT
OOFC 00280 CDSPLY EQU OFCH {PORT ADDR CURRENT STATUS
OOFD 00290 NDSPLY EQU OFDH {PORT ADDR NEXT STATUS
0 OFE 00300 MOSPLY EQU OFEH {PORT ADDR MILES TO GO
0018 00310 CTC1V EQU 18H {CTC41 INTERRUPT VECTOR
OOFO 00320 CTC10 EQU OFOH {PORT ADDR CTC1 CHO
0047 00330 CTC10C EQU 47H {CTC41 CH 0 CONTROL WORD

00340 5INT DISAVLED, CNTR MODE
00350 {NEG EDGE, TC NEXT, START

0000 00360 CTC10T EQU 00H {TC=256 USART F=610 HZ
00F1 00370 CTC11 EQU 0F1H {PORT ADDR CTC1 CHI
0 047 00380 CTC11C EQU 47H {CH 1 CONTRLO WORD

00390 {SAME AS CH 0
0 03C 00400 CTC11T EQU 3CH {TC=60 FOR 1 SEC
0 0F2 00410 CTC12 EQU 0F2H {PORT ADDR CTC1 CH2
0047 00420 CTC12C EQU 47H {CH 2 CONTROL WORD

00430 {SAME AS CH 0
OOFS 00440 CTC13 EQU 0F3H {PORT ADDT CTC1 CH3
0047 00450 CTC13C EQU 47H {CH 3 CONTROL WORD

00460 {SAME AS CH 00020 00470 CTC2V EQU 20H {CTC42 INTERRUPT VECTOR
0 0F4 00480 CTC20 EQU 00F4H {PORT ADDR CTC2 CHO
OOFS 00490 CTC21 EQU 00F5H {PORT ADDR CTC2 CHI
00F6 00500 CTC22 EQU 00F6H {PORT ADDR CTC2 CH2
0 0F7 00510 CTC23 EQU OOF7H {PORT ADDR CTC2 CH32102 00520 TACH EQU 2102H {ADDR OF TACH CONSTANTS0010 00530 TCI EQU 10H {TACH CONSTANT 10001 00540 TC2 EQU 01H {TACH CONSTANT 2
OOFS 00550 USARTD EQU OOFBH {PORT AODR USART DATA
0 0F9 00560 USARTC EQU OOF9H {PORT ADDR USART CTRL
00E9 00570 USARTM EQU 0E9H {USART MODE CONTROL WORD

00580 507*1 ,D6=1 — 2 STOP BITS
00590 {D5=1,D4=0 — EVEN PARITY
00600 { DISABLED
00610 {03=1,02=0 — 7 DATA BITS
00620 {D1=0,D0=1 — XI CLOCK0 011 00630 USRTER EQU 11H {RESET ERRORS (BIT D4)
00640 {ENABLE TRANSMIT (BIT DO)

OOOD 00650 DSPLOF EQU ODH {DISPLAY BLANKING CHAR



0 F 0 0 00660 PTRDTA EDU 0F00H .ADDRESS OF PRINTER OUTPUT2200 00670 PBEHND EBU 220 OH {ADDRESS OF PRINT BUFFER
0 00D ' 00680 CR EBU ODH {CARRIAGE RETURN CHARACTER

_ 00690 •t -
00700 •t
00710 •t

0880 00720 ORG 0880H
0880 3E0D 00730 NEC20C LD A.DSPLOF {BLANK ALL DISPLAYS
0882 D3FC 00750 NXTOFF OUT (CDSPLY).A
0884 D3FD 00760 OUT (NDSPLY)*A
0886 C610 00770 ADD A ► 10H {ADDR OF NEXT DISPLAY
0888 FEOD 00780 CP ODH { FINISHED?
0B8A 20F6 00790 JR NZ,NXTOFF
088C AF 00800 XOR A {CLEAR MILES-TO-GO DISPLAY
088D D3FE 00810 OUT <MDSPLY)»A
088F D3FC 00815 OUT (CDSPLY),A {TURN OFF BEEPER

00820 «f
00830 »*
00840 { ROUTINE TO CHECK FOR COMPLETE RESTART
00850 *t

0891 210021 00860 CHKRAM LD HL.2100H {START OF RAM
0894 3E53 00870 LD A 153H {TEST VALUE NOT IN MEMORY

00880 {IF POWER JUST TURNED ON
0896 BE 00890 CP (HL) {IS IT IN FIRST LOC?
0897 2006 0 090 0 JR NZ . Z M E M - {NO. THEN ZERO AND SET UP
0899 23 00910 INC HL {CHECK NEXT LOC
089A BE 00920 CP (HL)
0898 2002 00930 JR NZ.ZMEM
089D 1820 00940 JR SETCTC {MEM OK. SET UP CTC'S

00950 «t
00960 4f
00970 { THIS ROUTINE ZEROS ALL MEMORY , IT IS USED ONLY AT
00980 { POWER ON.
00990 «t

089F 3E0 0 01000 ZMEM LD A.OOH
08A1 210021 01010 LD HL.2100H {HL POINTER TO SOURCE
08A4 77 01020 LD (HL).A {CLEAR FIRST LOC
0BA5 110120 01030 LD DE.2001H {DE POINTER TO DEST.
08A8 010010 01040 LD BC.1000H {BC NUMBER OF BYTES
08AB ED BO 01050 LDIR {BLOCK CLEAR
08AD 3E53 01060 LD A.53H {TEST BYTE
OBAF 210021 01070 LD HL.2100H {START OF RAM
08B2 77 01080 LD (HL).A
08B3 23 01090 INC HL
08B4 77 01100 LD (HL).A

O H I O ♦t01120 5 PUT WHEEL SIZE AND PPR INFO HERE
08B5 3E10 01130 LD A,TCI {SET TACH CONSTANTS
08B7 320221 01140 LD (TACH),A
08BA 3E01 01150 LD A,TC2
08BC 320321 01160 LD (TACH+1)*A

01170 ♦t
01180 •f

08BF ED5E 01190 SETCTC IM 2 {SET INTERRUPT MODE
08C1 3E1B 01200 LD A.CTC1V {LOAD INTERRUPT VECTORS
08C3 D3F0 - 01210 OUT (CTC10),A



08C5 3E20 01220 LD A tCTC2V
08C7 D3F4 01230 OUT (CTC20)* A
08C9 3E47. 01240 LD A tCTC1OC »LOAD CH CTRL WORDS & TC
08CB D3F0 01250 OUT (CTC10)tA
08CD 3E00- 01260 LD A.CTC10T
08CF D3F0 01270 OUT (CTC10),A
0801 3 E47 01280 LD A,CTC11C
08D3 D3F1 01290 OUT (CTC11)rA
08DS 3E3C 01300 LD A»CTC11T
0807 D3F1 01310 OUT (CTC11)»A
08D9 3E47 01320 LD A/CTC12C
OBOB D3F2 01330 OUT (CTC12)>A
08DD 3A0221 01340 LD A,(TACH)
08E0 D3F2 01350 OUT (CTC12)rA
0BE2 3E47 01360 LD A,CTC13C
08E4 D3F3 01370 OUT (CTC13)»A
08E6 3A0321 01380 LD A, (TACH+l)
08E9 D3F3 01390 OUT (CTC13)»A

j 01400 •t
01410 •#

08EB 3EE9 01420 SETURT LD A»USARTM JSET USART MODE
08ED D3F9 01430 OUT (USARTC),A
OBEF 3E11 01440 LD A,USRTER JRESET ERRORS AND ENABLE
08F1 D3F9 01450 OUT (USARTC),A
08F3 21D00E 01460 SAYHI LD HL,HELLO {SET POINTER TO MESSAGE
08F6 CDOOOD 01470 CALL NEC55C {PRINT ONE LINE
08F9 COOOOO 01480 CALL NEC55C
OBFC CDOOOD 01490 CALL NEC55C
08FF CDOOOD 01500 CALL NEC55C
0902 2100 OF 01510 LD HL»PTRDTA {MOVE PRINTER OUTPUT
090S 110022 01520 LD DE.PBEHND {TO PRINT BUFFER
0908 010001 01530 LD BC>0100H {NUMBER OF BYTES
090 B ED BO 0154 0 LDIR

01550 «t
01560 «t

0900 C30009 01570 JP NEC30C {GO TO COMMAND ROUTINE
01580 ♦t 0

OEDO 01590 ORG OEDOH {HAKEUP MESSAGE
OEDO 20 01600 HELLO DEFM ' ENSCO INC* '

20 20 20 20 45 4E 53 43
4F 20 20 49 4E 43 2E

OEEO OD 01610 DEFB CR
0EE1 OD 01620 DEFB CR .
0EE2 20 01630 DEFM ' SPEED PROFILE SIMULATOR'

53 50 45 45 44 20 50 52
4F 46 49 4C 45 20 53 49
4D 55 4C 41 54 4F 52

OEFA OD 01640 DEFB CR
01650 ♦t
01660 «f0000 01670 END

00000 TOTAL ERRORS



CD SP LY OOFC CHKRAM 0 8 9 1 CR
C T C 1 0 T OOOO -  C T C 1 1 0 0 F 1 C T C 1 1 C
C T C 1 2 C 0 0 4 7 C T C 1 3 OOFS C T C 1 3 C
C T C 2 1 OOFS C T C 2 2 0 0 F 6  - C T C 2 3
HELLO o'e d o h D S P L Y 0 OFE N D S P L Y
N E C 5 5 A 0D0 A N E C 5 5 C ODOO N X T O F F
S A Y H I 0 8 F 3 SET C TC 0 8 E F S E T U R T
T C 2 0 0 0 1 USARTC 0 0 F 9 U S A R T D
ZMEM 0 8 9 F

OOOO C T C 1 0 OOFO C T C 1 0 C 0 0 4 7
0 0 4 7 C T C 1 1 T 0 0 3 C C T C 1 2 0 0 F 2
0 0 4 7 C T C 1V 0 0 1 8 C T C 2 0 0 0 F 4
0 0 F 7 C T C 2V 0 0 2 0 D S P L Q F OOOO
OOFD N E C 2 0 C 0 8 8 0 N E C 3Q C 0 9 0 0
0 8 8 2 PBEHND 2 2 0  0 P T R D T A 0 F 0 0
0 8 E B TACH 2 1 0 2 T C I 0 0 1 0
0 0 F 8 USARTM 0 0 E 9 U S R T E R 0 0 1 1



. 88128
*
{ PROGRAM N E C 4 0 C

0 0 1 2 0 P
0 0 1 3 0 { V E R S IO N  1 . 0 1 2 / 1 1 / 7 9 CONNER
0 0 1 4 0 p
0 0 1 5 0 •t T H I S  PROGRAM C O N T IN U A L L Y  U P D A T E S  TH E  D IS P L A Y S
0 0 1 6 0 { W IT H CURRENT IN F O R M A T I O N , CHECKS D IS T A N C E  FOR S PE E D
0 0 1 7 0 { CHANGE , AND O U TP U TS  DATA TO TH E  P R IN T E R  I F  TH E R E
0 0 1 8 0 5 I S  DATA I N  TH E B U F F E R .
0 0 1 9 0 •P
0 0 2 0 0 •t
0 0 2 1 0 ♦P REG I X I S  TH E  CURRENT S T A T U S  P O IN T E R
0 0 2 2 0 t REG I Y I S  TH E N E XT S T A T U S  P O IN T E R
0 0 2 3 0 *P
0 0 2 4 0 { E X T E R N A L  V ECTORS AND C O N S TA N TS

QB7 0 0 0 2 5 0 N E C 4 1 C EQU 0 B 7 0 H { P R I N T  S P E E D  CHANGE I N F O
OACO 0 0 2 6 0 N E C 4 2 C EGU OACOH { S T A T I O N  STOP
0 0 6 0 0 0 2 7 0 N E C 5 3 C EQU 0 0 6 0 H { CU R R EN T D I S P L A Y  U P D A T E
0 0 2 0 0 0 2 8 0 N E C 5 4 C EGU 0 D 2 0 H { N E X T  D I S P L A Y  U P DA TE
OOOO 0 0 2 9 0 N E C S 5C EQU 0 D 0 0 H { L I N E  O U TP U T D R IV E R
0 0F 1 0 0 3 0 0 C T C 1 1 EQU 0 F 1 H {A D D R E S S  OF C TC 1 C H I
0 0 C 1 0 0 3 1 0 C T C 1 1 C EQU 0 C 1 H { C T C 1  C H I  C T R L  WORD

0 0 3 2 0 { E N A B L E S  IN T E R R U P T S
0 0 F 2 0 0 3 3 0 C T C 1 2 EQU 0 F 2 H {A D D R E S S  OF C T C 1  C H 2
0 0 C 1 0 0 3 4 0 C T C 1 2 C EQU 0C 1H { C T C 1  C H I  C T R L  WORD
2 1 1 0 0 0 3 5 0 CURRNT EQU 2 1 1 0 H  ' {A D D R E S S  OF C U R R EN T S T A T U S
2 1 1 3 0 0 3 6 0 CSPD EQU 2 1 1 3 H {C U R R E N T  P O S TE D  S PEED
1 0 0 0 0 0 3 7 0 N E X T EQU 1 0 0 0 H { A D D R E S S  OF N E X T  S T A T U S  L I S T
0 OFE 0 0 3 8 0 MDSPLY EQU OFEH {P O R T  ADDR M I L E S  TO GO
2 1 0 9 0 0 3 9 0 L I N C N T EQU 2 1 0 9 H {A D D R E S S  OF L I N E  COUNTER
2 1 0 A 0 0 4 0 0 L I N P T R EQU 2 1 0 A H {A D D R E S S  OF L I N E  P O IN T E R
0 0 0 0 0 0 4 1 0 ZERO EQU 0 OH

0 0 4 2 0 «P
0 0 4 3 0 ♦*

0 AO 0 0 0 4 4 0 ORG 0 A 0 0 H
OAO 0 FB 0 0 4 5 0 N E C 4 0 C E l {A C C E P T  IN T E R R U P T S
OAOl 3 E C 1 0 0 4 6 0 LD A . C T C 1 2 C { S T A R T  TACH
0 A 0 3 D 3 F 2 0 0 4 7 0 OUT ( C T C 1 2 ) , A
0 AOS 1 8 5 F 0 0 4 8 0 J R WTACH { W A IT  FOR T R A I N  TO S T A R T
0 A 0 7 3 E C 1 0 0 4 9 0 LOOPB LD A . C T C 1 1 C { S T A R T  E L A P S E D  T I M E  CLOCK
OAO? D 3 F 1 0 0 5 0 0 OUT ( C T C 1 1 ) , A
OAOB C 0 2 0 0 0 0 0 5 1 0 C A LL N E C 5 4 C {U P D A T E  N E X T  S T A T U S
0 AOE 0 0 6 0 0 0 0 0 5 2 0 LOOPA C ALL N E C 5 3 C {U P D A T E  C U R R EN T S T A T U S
0 A 1 1 3 A 0 9 2 1 0 0 5 3 0 LD A , ( L I N C N T ) {A N Y  D A TA  TO O U T P U T ?
0 A 1 4 FEO 0 0 0 5 4 0 CP ZERO
0 A 1 6 2 8 0 0 0 0 5 5 0 JR Z , CONT { N O ,  C O N T IN U E
0 A 1 8 3 0 0 0 5 6 0 DEC A { Y E S ,  O U TP U T A L I N E
0 A 1 9 3 2 0 9 2 1 0 0 5 7 0 LD ( L I N C N T ) , A { S A V E  L I N E  COUNT
0A1C 2 A 0 A 2 1 0 0 5 8 0 LD H L , ( L I N P T R ) { G E T  L I N E  P O IN T E R
0 A 1F COO ODD 0 0 5 9 0 C A LL N E C 5 5 C {O U T P U T  T H E  L I N E
0 A 2 2 2 2 0 A 2 1  ' 0 0 6 0 0 LD ( L I N P T R ) , H L { S A V E  L I N E  P O IN T E R
0 A 2 5 D D 7 E 0 2 0 0 6 1 0 CONT LD A , ( I X + Z ) {C H E C K  D IS T A N C E  CODO>=NODO
0 A 2 8 F D B E 0 2 0 0 6 2 0 CP ( I Y + 2 )
0 A2B 3 8 4 3 0 0 6 3 0 JR C ,N O C H N G {CODOCNODO
0A 2D D D 7 E 0 1 0 0 6 4 0 LD A , ' I X + 1 )
0 A 3 0 F D B E 0 1 0 0 6 5 0 CP ( I Y + 1 )



QA33 383E! - 0 Qj6 6 0 JR C,NOCHNG ; c o d o < n o d o
0 A 3 5 DD7E0O 0 0 6 7 0 LD A f ( I X )
0 A 3 8 FDBEOO 0 0 6 8 0 CF' < I Y )
0A 3B 3 8 3 3  - 0 0 6 9 0 JR  - C,NOCHNG ; c o d o < n o d o
0 A3D AF 0 0 7 0 0 XOR A $CLEAR M IL E S TOGO D IS P L A Y
0A 3E D 3FE 0 0 7 1 0 OUT ( M D S P L Y ) , A
0 A 4 0 C D 7 0 0 B 0 0 7 2 0 CALL N E C 41C {T IM E  FOR CHANGE
0 A 4 3 F D 7 E 0 3 0 0 7 3 0 LD A , ( I Y + 3 ) ; g e t  SPEED
0 A 4 6 D D 7 7 0 3 0 0 7 4 0 LD ( I X + 3 )  , A {MOVE TO CURRENT
0 A 4 9 F D 7 E 0 4 0 0 7 5 0 LD A » ( I Y + 4 )
0 A4C D D 7 7 0 4 0 0 7 6 0 LD ( I X + 4 ) , A
0 A 4F 1 1 0 8 0 0 0 0 7 7 0 LD D E , 0 0 0 8 H {MOVE TO NEW STATUS
0 A S 2 F D 1 9 0 0 7 8 0 ADD I Y , D E
0 ASA C D 2 0 0 D 0 0 7 9 0 CALL N E C 5 4 C { D I S P L A Y  NEW NEXT ST A TU S
0 A 5 7 E D 4 B 1 3 2 1 0 0 8 0 0 LD B C , ( C S P D ) {G E T CURRENT SPEED
0A 5B 3 E 0  0 0 0 8 1 0 LD A ,Z E R O
0A5D B 8 0 0 8 2 0 CP B { 1 0 0 S - 0
0 A5E 2 0 1 0 0 0 8 3 0 JR NZ,NOCHNG {N O ,  SPEED >  0
0 A 60 B9 0 0 8 4 0 CP C { 1 0 S  & M P H -0 ?
0 A 61 2 0  OD 0 0 8 5 0 J R NZ,NOCHNG {N O ,  SP E E D > 0
0 A 6 3
C*

CDCOOA 0 0 8 6 0 CALL N E C 42C { Y E S ,  SP E E D = 0  DO S T A T IO N  STO
r
0 A 6 6 DD7EOO 0 0 8 7 0 WTACH LD A , ( I X ) {G E T  CURRENT ODO
0 A 6 9 DDBEOO 0 0 8 8 0 WMOVE CP ( I X ) {W A IT  FOR T R A IN  TO MOVE
0 A6C 2 B F B 0 0 8 9 0 JR Z,W MOVE
0 A6E 1 8 9 7 0 0 9 0 0 JR LOOPB {CO N TIN U E  P R O F IL E
0 A 7 0 F D 7 E 0 1 0 0 9 1 0 NOCHNG LD A , ( I Y + 1 ) {G E T  NEXT CHANGE M IL E
0 A 7 3 D D 9 6 0 1 0 0 9 2 0 SUB ( I X + 1 ) {S U B T R A C T  CURRENT M IL E
0 A 7 6 2 7 0 0 9 3 0 DAA {A D JU S T  FOR BCD
0 A 7 7 F E 4 0 0 0 9 4 0 CP 4 0 H {MORE THAN 4  M I L E S ?
0 A 7 9 3 8 0 4 0 0 9 5 0 JR C , L E S S 4 {NO
0A7E: 2 8 0 2 0 0 9 6 0 JR Z , L E S S 4 {NO
0 A7D 1 8 8 F 0 0 9 7 0 JR LOOPA {Y E S
0 A 7F 3C 0 0 9 8 0 L E S S 4 IN C A {ADD A TENTH
0 A 80 2 7 0 0 9 9 0 DAA
0 A 8 1 C B 2 7 0 1 0 0 0 SLA A { X 4
0 A 8 3 C B 2 7 0 1 0 1 0 SL A A
0 A 8 5 F 6 0 3 0 1 0 2 0 OR 03H { S E T  L S B S  TO 1
0 A 8 7 D 3FE 0 1 0 3 0 OUT ( M D S P L Y ) , A { D I S P L A Y  M IL E STO  GO
0 A 8 9 O 3 0 E 0 A 0 1 0 4 0 J P LOOPA

01050 ; 
01060 ;

0 0 0 0  0 1 0 7 0
0 0 0 0 0  TOTAL ERRORS

END



■; CSPD 2 1 1 3 C T C 11 0 0 F 1 C T C 1 1 C 0 0 C 1 C T C 1 2 0 0 F 2
C T C 12C - OOC1 CURRNT 2 1 1 0 LESSA 0 A 7F LXNCNT 2 1 0 9 L IN P T R 2 1 OA
LOOPA OAOE L.OOPB 0AO7" MDSPLY 0 OFE N E C 40C OAOO NECA1C OB70
NEC42C OACO N E C 53C 0D 6 0 NEC5AC 0 D 2 0 N E C 55C ODOO NEXT 1 0 0 0
NOCHNG 0 A 7 0 WMDVE 0 A 6 9 WTACH 0 A 6 6 ZERO 0 0 0 0

/



0 0 1 0 0
0 0 1 1 0 ? PROGRAM N E C 30C
0 0 1 2 0 -
0 0 1 3 0 ; V E R SIO N  1 . 0  0 1 / 1 2 / 8 0  . CONNER
0 0 1 4 0
0 0 1 5 0
0 0 1 6 0 T H IS PROGRAM D I S P L A Y S MESSAGES ON THE 7 3 0 3
0 0 1 7 0 } K E Y B O A R D /D IS P L A Y  AND REQUESTS OPERATOR IN P U T S
0 0 1 8 0 ;  t o SET UP T h e  p o i n t e r s  t o BE USED FOR A P R O F I L E .
0 0 1 9 0
0 0 2 0 0
0 0 2 1 0 EXTERNAL VECTORS AND CONSTANTS
0 0 2 2 0

0 AO 0 0 0 2 3 0 NEC40C EQU OAOOH {S T A R T  OF P R O F IL E  RUN PGM
0 7 0 9 0 0 2 3 1 6LANKL EQU 0 7 0 9 H {BLANK LE FT D IS P L A Y
2 1 1 3 0 0 2 3 2 CSPD EQU 2 1 1 3 H {ADDR OF CURRENT POSTED SP
0 0 F 2 0 0 2 3 3 C T C 12 EQU 0 F 2H {P O R T  ADDR OF CTC 1 CH2
0 0 4 7 0 0 2 3 4 C T C 12C EQU 4 7 H 5CTC1 CH2 CONTROL WORD
0 0 F 3 0 0 2 3 5 C T C 13 EQU 0F 3 H {P O R T  ADDR OF CTC 1 CH3
0 0 4 7 0 0 2 3 6 C T C 13C EQU 47 H { C T C l  CH3 CONTROL WORD
0 7 4 2 0 0 2 3 7 D ISD TA EQU 0 7 4 2 H { D I S P L A Y  DATA SUBROUTINE
0 7 3 7 0 0 2 3 8 DSPLN EQU 0 7 3 7 H { D I S P L A Y  N CHARACTERS
0 6 4 D 0 0 2 3 9 ENTRAD EQU 0 6 4 D H {EN TE R  ADDR SUBROUTINE
0 ADC 0 0 2 4 0 MESSAG EQU 06DCH { 7 3 0 3  MESSAGE OUTPUT
0 7 8 0 0 0 2 4 1 RDONCE EQU 0 7 8 0 H {READ ONCE SUBROUTINE
2 1 0 7 0 0 2 4 2 SM ILE EQU 2 1 0 7 H {S T A R T  M ILE LOC
2 1 0 5 0 0 2 4 3 STIME EQU 2 1 0 5 H {S T A R T  TIM E LOC
2 1 0 2 0 0 2 4 4 TACH EQU 2 1 0 2 H {TACH  LOC
07EO 0 0 2 4 5 ONESEC EQU 0 7 E 0 H {ONE SEC W AIT ROUTIN E

0 0 2 5 0 «*
0 0 2 6 0 «t
0 0 2 7 0 t
0 0 2 8 0 ♦t
0 0 2 9 0 «t
0 0 3 0 0 •

0 9 1 0 0 0 3 1 0 ORG 0 9 1  OH
0 9 1 0 D D 2 1 1 0 2 1 0 0 3 2 0 NEC30C LD I X . 2 1 1 0 H {CURRENT STATUS P O IN T E R
0 9 1 4 2 1 0 0 0 E 0 0 3 3 0 LD H L .M S G 1 ’ { P O I N T  TO F I R S T  MSG
0 9 1 7 CDDC06 0 0 3 4 0 CALL MESSAG { D I S P L A Y  I T
0 9 1 A C D 8 0 0 7 0 0 3 5 0 CALL RDONCE {READ A P R O F IL E  KEY
0 9 1 D F D 2 1 0 0 1 0 0 0 3 6 0 LD I Y , 1 0  0 0 H {P O IN T E R  TO F'l  DATA
0 9 2 1 F E 1 4 0 0 3 7 0 CP 14 H {WAS P I  P R E S S E D ?
0 9 2 3 2 8 1 8 0 0 3 8 0 JR Z ,G T I M E { Y E S ,  GET TIME
0 9 2 5 F D 2 1 0 0 1 4 0 0 3 9 0 LD I Y  > 1 4 0  OH {N O ,  F'2 DATA PO IN T E R
0 9 2 9 F E 1 5 0 0 4 0 0 CP 15H {WAS P 2  P R E S S E D ?
0 9 2 B 2 8 1 0 0 0 4 1 0 JR Z ,G T I M E { Y E S ,  GET TIM E
0 9 2 D F D 2 1 0 0 1 8 0 0 4 2 0 LD I Y , 1 8 0 0 H {N O ,  P 3  DATA P O IN T E R
0 9 3 1 F E 1 6 0 0 4 3 0 CP 16H {WAS P 3  P R E S S E D ?
0 9 3 3 2 8 0 8 0 0 4 4 0 JR Z ,G T I M E { Y E S ,G E T  TIM E
0 9 3 5 F D 2 1 Q 0 1 C 0 0 4 5 0 LD I Y . 1 C 0 0 H { N O ,  P 4  DATA P O IN T E R
0 9 3 9 F E 1 7 0 0 4 6 0 CP 17H {WAS P 4  P R E S S E D ?
0 9 3 B 2 0 0 3 0 0 4 7 0 JR N Z .N E C 3 0 C {WAS NOT A P R O F IL E  KEY
0 9 3 D 2 1 1 5 0 E 0 0 4 8 0 GTIME LD H L ,M S G 2 {FOUND P R O F IL E  GET TIM E
0 9 4 0 CDDC06 0 0 4 9 0 CALL MESSAG { D I S P L A Y  TIM E MESSAGE
0 9 4 3 1 E 0 3 0 0 5 0 0 LD E , 03H { D I S P L A Y  P O IN T E R
0 9 4 5 C D 4 D 0 6 0 0 5 1 0 CALL ENTRAD {READ TIM E CHHMM)



0 9 4 8 2 2 0 5 2 1 0 0 5 2 0 LD ( S T I M E ) , H L {S A V E  S T A R T IN G  T IM E
0 9 4 B AF 0 0  5 3 0 XOR A ; a = o
0 9 4 C BC 0 0 5 4 0 CP H { H R S = 0 ?
0 9 4 D 2 0  OB 0 0 5 5 0 JR N Z ,G M I L E ; h r s > o n e e d  t o  g e t  m i l e s
0 9 4 F BD ' 0 0 5 6 0 c p - L ; m i n = o ?
0 9 5 0 2 0 0 8 0 0 5 7 0 JR  ' N Z ,G M IL E ; m i n > o n e e d  t o  g e t  m i l e s
0 9 5 2 2 2 0 7 2 1 0 0 5 8 0 LD ( S M I L E ) , HL ;Z E R O  T I M E ,  ZERO M IL E S
0 9 5 5 2 2 1 3 2 1 0 0 5 9 0 LD ( C S P D ) , HL {Z E R O  SPEED
0 9 5 8 1 8 4 8 0 0 6 0 0 JR S T T IM E { g e t  r e a d y  t o  r u n
0 9 5 A 2 1 3 7 0 E  . 0 0 6 1 0  GMILE LD HL*M SG3 { g e t  s t a r t  d i s t  m s g
Q95D CDDC06 0 0 6 2 0 CALL MESSAG
0 9 6 0 1 E 0 3 0 0 6 3 0 LD E ,  03H
0 9 6 2 C D 4 D 0 6 0 0 6 4 0 CALL ENTRAD { r e a d  i n  m i l e s  ( h t m t )

UIC .
0 0 6 5 0 } ( HTMT) =HUND, T E N S , M I L E S , TENT

n o  *
1 9 6 5 2 2 0 7 2 1 0 0 6 6 0 LD ( S M I L E ) , H L ; s t o r e  s t a r t  m i l e s
0 9 6 8 1 1 0 8 0 0 0 0 6 7 0 LD D E , 08H {LENGTH OF EACH IT E M  I N  PROF
I L E  L I S T
0 9 6 B 7C 0 0 6 8 0  F IN D LD A ,H {F I N D  C L O SE ST IT E M  I N  L I S T
0 9 6 C F D B E 0 2 0 0 6 9 0 CP ( I Y + 2 ) {HUND AND TENS THE SAME?
0 9 6 F 2 0  0 A 0 0 7 0 0 JR N Z .N E X T {NO
0 9 7 1 7D 0 0 7 1 0 LD A , L {Y E S
0 9 7 2 KDBE03 0 0 7 2 0 CP ( I Y + 3 ) {M I L E S  AND TENTHS THE SAME
0 9 7 5 3 8 0 4 0 0 7 3 0 JR C ,N E X T { S T I L L  LE S S
0 9 7 7 2 8  OB 0 0 7 4 0 JR Z ,G O O D {E Q U A L ,  OK
0 9 7 9 1 3 0 4 0 0 7 5 0 JR TOMUCH {G R E A TE R  r
0 9 7 B F D 1 9 0 0 7 6 0  NEXT ADD I Y , DE {G E T  NEXT ITEM
0 9 7 D 18E C 0 0 7 7 0 JR F IN D {T R Y  A GAIN
0 9 7 F 1 1 F B F F 0 0 7 8 0  TOMUCH LD D E , 0F F F 8 H {BACK UP 1 ITEM
0 9 8 2 F D 1 9 0 0 7 9 0 ADD I Y , D E
0 9 8 4 F D 7 E 0 0 0 0 8 0 0  GOOD LD A , ( I Y ) {MOVE DATA FROM L I S T
0 9 8 7 D D 7 7 0 0 0 0 8 1 0 LD ( I X ) , A
0 9 8 A F D 7 E 0 1 0 0 8 2 0 LD A , ( I Y + 1 )
0 9 8 D D D 7 7 0 1 0 0 8 3 0 LD ( I X + 1 ) , A
0 9 9 0 F D 7 E 0 2 0 0 8 4 0 LD A , ( I Y + 2 )
0 9 9 3 D D 7 7 0 2 0 0 8 5 0 LD ( I X + 2 ) , A
0 9 9 6 F D 7 E 0 3 0 0 8 6 0 LD A , ( I Y + 3 ) {S P E E D
0 9 9 9 D D 7 7 Q 3 0 0 8 7 0 LD ( I X + 3 ) , A
0 9 9 C F D 7 E 0 4 0 0 8 8 0 LD A , ( I Y + 4 )
0 9 9 F D D 7 7 0 4 0 0 8 9 0 LD ( I X + 4 ) , A
0 9 A 2 AF 0 0 9 0 0  S T T IM E XOR A { S E C s 0
0 9 A 3 D D 7 7 0 5 0 0 9 1 0 LD ( I X + 5 ) , A
0 9 A 6 3 A 0 5 2 1 0 0 9 2 0 LD A , ( S T I M E ) {MOVE MIN
0 9 A 9 D D 7 7 0 6 0 0 9 3 0 LD ( I X + 6 ) , A
09A C 3 A 0 6 2 1 0 0 9 4 0 LD A , ( S T I M E + 1 ) {MOVE HR
0 9 A F D D 7 7 0 7 0 0 9 5 0 LD ( I X + 7 ) , A
0 9 B 2 2 1 5 1 0E 0 0 9 6 0  RDY LD H L ,M S G 4 {R E A D Y  MESSAGE
0 9 B 5 0 E 0 S 0 0 9 7 0 LD C , 8 {8C H A R  MESSAGE
0 9 B 7 1 E 0 0  . 0 0 9 7 5 LD E ,  0 0 {R I G H T  MOST D IS P L A Y
0 9 B 9 C D 3 7 0 7 0 0 9 8 0 CALL DSPLN { D I S P L A Y  MESSAGE
09B C C D 8 0 0 7 0 0 9 9 0  WAIT CALL RDONCE {R E A D  KEYS
0 9 B F F E 1 0 0 1 0 0 0 CP 10H {WAS RUN P R E S S E D ?
0 9 C 1 C A 0 0 0 A 0 1 0 1 0 J P Z , N E C 40C { Y E S ,  ST A R T  RUN
0 9 C 4 F E 1 1 0 1 0 2 0 CP 11H {NEED TO CHANGE T A C H ?
0 9 C 6 2 0 F 4 0 1 0 3 0 JR N Z , WAIT { N O ,  IGNORE ALL OTHER KEYS
0 9 C 8 2 1 0 2 2 1 0 1 0 4 0 LD H L ,T A C H { D I S P L A Y  CURRENT TACH
09C B 1EOO 0 1 0 5 0 LD E ,  0 0
09CD C D 4 2 0 7 0 1 0 6 0 CALL D IS D T A



09D0 C D 0 9 0 7 0 1 0 7 0 CALL
0 9 D 3 C D E 007 0 1 0 8 0 CALL
0 9 0 6 2 1 5 9 0 E 0 1 0 9 0 LD
0 9 D 9 CDDC06 0 1 1 0 0 CALL
09DC 1 E 0 3 O H I O LD
09D E C D 4D 06 0 1 1 2 0 CALL
0 9 E 1 2 2 0 2 2 1 0 1 1 3 0 LD
0 9 E 4 3 E 4 7 0 1 1 4 0 LD
0 9 E 6 D 3F 2 0 1 1 5 0 OUT
0 9 E S 7D 0 1 1 6 0 LD
0 9 E 9 D 3F 2 0 1 1 7 0 OUT
09E B 3 E 4 7 0 1 1 8 0 LD
09ED D 3F 3 0 1 1 9 0 OUT
09E F 7C 0 1 2 0 0 LD
0 9 F 0 D 3F 3 0 1 2 1 0 OUT
0 9 F 2 18B E 0 1 2 2 0 JR

0 1 2 3 0 •t
OEO 0 0 1 2 4 0 ORG
OEO 0 2 0 0 1 2 5 0 MSG1 DEFM

2 0  5 2 5 5 4E  2 0 5 7 4B 4 9
4 3  4 8 2 0 5 0  5 2 4F 4 6 4 9
4C 4 5 3F

0 E 1 4 FF 0 1 2 6 0 DEFB
0 E 1 5 2 0 0 1 2 7 0 MSG2 OEFM

2 0  4 5 4E 5 4  4 5 5 2 2 0 5 3
5 4  41 5 2 5 4  4 9 4E 4 7 2 0
4 5  4C 4 1 5 0  5 3 4 5 4 4 2 0
5 4  4 9 4D 4 5  2 0 2 0 2 0 2 0

0 E 3 6 FF 0 1 2 8 0 DEFB
0 E 3 7 2 0 0 1 2 9 0 MSG3 DEFM

2 0  4 5 4E 5 4  4 5 5 2 2 0 S 3
5 4  41 5 2 5 4  4 9 4E 4 7 2 0
4D 4 9 4C 4 5  2 0 2 0 2 0 2 0

0 E 5 0 FF 0 1 3 0 0 DEFB
0 E 5 1 2A 0 1 3 1 0 MSG4 DEFM

2A 5 2 4 5 4 1  4 4 5 9 2A
0 E 5 9 2 0 0 1 3 2 0 MSGS DEFM

4 9  5 3 2 0 5 4  4 8 4 5 2 0 4 3
5 5  5 2 5 2 4 5  4E 5 4 2 0 5 4
4 1  4 3 4 8 2 0  4 6 4 1 4 3 5 4
4 F  5 2 2 0

0 E 7 5 2 0 0 1 3 3 0 DEFM
4 5  4E 5 4 4 5  5 2 2 0 4E 4 5
5 7  2D 2 0 2 0  2 0 2 0

0 E 8 4 FF 0 1 3 4 0 DEFB
0 1 3 5 0 •t
0 1 3 6 0 •t

0 0 0 0 0 1 3 7 0 END
0 0 0 0 0 TOTAL, ERRORS

BLANKL
ONESEC
H L .M S G 5 {D I S P L A Y  TACH MESSAGE
MESSAG
E , 0 3 H {G E T  NEW TACH DATA
ENTRAD 
( T A C H ) , H L {S A V E  NEW TACH
A . C T C 1 2 C {S E T  UP CTC
( C T C 1 2 ) » A 
A , L {TACH CONSTANT
( C T C 1 2 ) , A  
A rC T C 1 3 C  
( C T C 1 3 ) , A  
A ,H
( C T C 1 3 ) f A 
RDY {W A IT  FOR RUN

OEOOH {S T A R T  OF KBD MESSAGES
'  RUN WHICH P R O F I L E ? '

OFFH
'  ENTER S T A R T IN G  ELAPSED TIME

OFFH
'  ENTER S T A R T IN G  MILE

OFFH
' * * R E A D Y * '

'  I S  THE CURRENT TACH FACTOR '

'  ENTER NEW-

OFFH



evfittsb B H ? 6 ! 1 B t a m
GMILE 0 9 5 A GOOD 0 9 8 4 ■. GTIME
MSG2 0 E 1 5 MSG3 0 E 3 7 MSG4
N EC30C OAO0 ' NEXT 097E' ONESEC
SM ILE
WAIT

2 1 0 7
09B C

ST IM E 2 1 0 5 STTIME

w t IWfcSB m i m 3 i m
0 9 3 D MESSAG 06D C M SGl 0 E 0  0
0 E 5 1 MSGS O E 5 9 N E C 30C 0 9 1 0
0 7 E 0 RDONCE 0 7 8 0 RDY 0 9 B 2
0 9 A 2 TACH 2 1 0 2 TOMUCH 0 9 7 F



PROGRAM NE C 51C

0 OFC

ODDO 
ODDO F 5  
ODDI 3 E F 0  
ODD3 A1 
QDD4 2 8 1 2  
ODD6 4 7  
ODD7 F I  
ODDS F 5  
ODD9 CB3F 
ODDB CB3F 
ODDD CB3F 
ODDF CB3F 
ODE1 BO 
ODE2 D3FC 
0D E 4 E 6 0 F  
ODE6 D3FC 
ODE8 3EOF 
ODEA A1 
ODEB C B 2 7  
ODED C B 2 7  
ODEF C B 2 7 
ODF1 C B 2 7  
ODF3 4 7  
ODF4 F I  
ODF5 E 6 0 F  
ODF7 BO 
ODF8 D3FC 
ODFA E 6 0 F  
ODFC D3FC 
ODFE C9

OOOO
0 0 0 0 0  TOTAL

0 0 0 5 0
0 0 0 6 0
00100
001 1 0

D IS P L A Y  SUBROUTINE

0 0 1 2 0 J CURRENT STATUS D IS P L A Y  V E R S IO N
0 0 1 3 0
0 0 1 4 0 } T H IS SUBROUTINE W IL L OUTPUT DATA I N  A -R E G  TO
0 0 1 5 0 { D IS P L A Y S  I N  C - R E G . TWO D I S P L A Y S  ARE ADDRESSED
0 0 1 6 0 ;  UNLESS THE HIGH N IB B L E  OF C -R E G  I S  Z E R O .
0 0 1 7 0 { D IS P L A Y  0 I I S ALWAYS TURNED OFF BY T H IS
0 0 1 8 0 { SU BRO U TIN E.
0 0 1 9 0
0 0 2 0 0 R E G IS T E R S  WHEN CALLED
0 0 2 1 0 A *  BCD DATA
0 0 2 2 0 C= BCE ADDRS OF D I S P L A Y S
0 0 2 3 0
0 0 2 4 0 R E G IS T E R S  ON RETURN
0 0 2 5 0 A »  CHANGED
0 0 2 6 0 B =  CHANGED
0 0 2 7 0 C = CHANGED
0 0 2 8 0
0 0 2 9 0 DSPLY EGU OFCH 5PORT ADDR OF D IS P L A Y S
0 0 3 0 0
0 0 3 1 0 ORG ODDOH
0 0 3 2 0 . NEC51C PUSH AF { SAVE DATA
0 0 3 3 0 LD A .O F O H
0 0 3 4 0 AND C ;  CHECK FOR ONE ADDR
0 0 3 5 0 JR Z .O N L Y 1
0 0 3 6 0 LD B » A {  ADDR OF HIGH D IS P L A Y
0 0 3 7 0 POP AF >
0 0 3 8 0 PUSH AF
0 0 3 9 0 SRL A {MOVE HIGH DATA TO LOW
0 0 4 0 0 SR L A
0 0 4 1 0 SRL A
0 0 4 2 0 SRL A
0 0 4 3 0 OR B ;  COMBINE ADDR & DATA
0 0 4 4 0 OUT ( D S P L Y ) » A
0 0 4 5 0 AND OFH {C L E A R  D IS P L A Y  LATCH
0 0 4 6 0 OUT ( D S P L Y ) , A
0 0 4 7 0 0NLY1 LD A ,O F H
0 0 4 8 0 AND C {C L E A R  HIGH B I T S
0 0 4 9 0 SLA A {MOVE LOW B I T S  HIGH
0 0 5 0 0 SLA A
0 0 5 1 0 SLA A
0 0 5 2 0 SLA A
0 0 5 3 0 LD B , A {S A V E  ADDR
0 0 5 4 0 POP AF {G E T  DATA
0 0 5 5 0 AND OFH {MASK OUT HIGH B I T S
0 0 5 6 0 OR B {COM BINE DATA & ADDR
0 0 5 7 0 OUT ( D S P L Y ) , A
0 0 5 8 0 AND OFH {C L E A R  D IS P L A Y  LATCH
0 0 5 9 0 OUT ( D S P L Y ) , A
0 0 6 0 0 RET
0 0 6 1 0 ♦9
0 0 6 2 0 «9
0 0 6 3 0 4•
0 0 6 4 0 END

ERRORS



DSPLY 0 OFC NE C 51C ODDO ONLY1 0DE8



0 0 0 5 0
0 0 0 6 0
0~010 0 
001 1 0

PROGRAM NE C 51C  

D IS P L A Y  SUBROUTINE

0 0 1 2 0 { CURRENT STATUS D IS P L A Y  V E R SIO N
0 0 1 3 0 «P
0 0 1 4 0 { T H IS SUBROUTINE W ILL OUTPUT DATA I N  A -R E G  TO
0 0 1 5 0 { D IS P L A Y S  IN  C - R E G . TWO D I S P L A Y S  ARE ADDRESSED
0 0 1 6 0 { UNLESS THE HIGH N IB B L E  OF C -R E G  I S  Z E R O .
0 0 1 7 0 { D IS P L A Y  0 I I S ALWAYS TURNED OFF BY T H IS
0 0 1 8 0 { SU B R O U T IN E . '
0 0 1 9 0 ♦1
0 0 2 0 0 «P R E G IS T E R S  WHEN CALLED
0 0 2 1 0 ♦t A «  BCD DATA
0 0 2 2 0 •P C »  BCE AODRS OF D IS P L A Y S
0 0 2 3 0 •t
0 0 2 4 0 •P R E G IS T E R S  ON RETURN
0 0 2 5 0 «t A= CHANCED
0 0 2 6 0 ♦P B a  CHANGED
0 0 2 7 0 ♦P C a  CHANGED
0 0 2 8 0 •t

0 OFC 0 0 2 9 0 DSPLY EQU OFCH {P O R T  ADDR OF D IS P L A Y S
0 0 3 0 0 •P

ODDO 0 0 3 1 0 ORG ODDOH
ODDO F 5 0 0 3 2 0 NE C 51C PUSH AF { SAVE DATA
ODDI 3 E F 0 0 0 3 3 0 LD A .Q F O H  :
0DD3 A1 0 0 3 4 0 AND C { CHECK FOR ONE ADDR
0DD4 2 8 1 2 0 0 3 5 0 JR Z .O N L Y 1
0DD6 4 7 0 0 3 6 0 LO B » A { ADDR OF HIGH D IS P L A Y
0DD7 F I 0 0 3 7 0 POP AF
ODDS F 5 0 0 3 8 0 PUSH AF
ODD? CB3F 0 0 3 9 0 SRL A {MOVE HIGH DATA TO LOW
ODDB C B 3F 0 0 4 0 0 SRL A
ODDD C B 3F 0 0 4 1 0 SRL A
ODDF C B 3F 0 0 4 2 0 SRL A
0DE1 BO 0 0 4 3 0 OR B { COMBINE ADDR & DATA
0DE2 D3FC 0 0 4 4 0 OUT < D S P L Y ) , A
0DE4 E 6 0 F 0 0 4 5 0 AND OFH {C L E A R  D IS P L A Y  LATCH
0DE6 D3FC 0 0 4 6 0 OUT ( D S P L Y ) , A
ODES 3 E 0 F 0 0 4 7 0 0NLY1 LD A ,O F H
ODEA A1 0 0 4 8 0 AND C {C L E A R  HIGH B I T S
ODEB C B 2 7 0 0 4 9 0 SLA A {MOVE LOW B I T S  HIGH
ODED C B 2 7 0 0 5 0 0 SLA A
ODEF C B 2 7 0 0 5 1 0 SLA A
0DF1 C B 2 7 0 0 5 2 0 SLA A
0D F3 4 7 0 0 5 3 0 LD B , A {S A V E  ADDR
0DF4 F I 0 0 5 4 0 POP AF {G E T  DATA
0D F 5 E 6 0 F 0 0 5 5 0 AND OFH {MASK OUT HIGH B I T S
0D F 7 BO 0 0 5 6 0 OR B {C OM BINE DATA t  ADDR
0D F8 D3FC 0 0 5 7 0 OUT ( D S P L Y ) , A
ODFA E 6 0 F 0 0 5 8 0 AND OFH {C L E A R  D IS P L A Y  LATCH
ODFC D3FC 0 0 5 9 0 OUT ( D S P L Y ) , A
ODFE C9 0 0 6 0 0 RET

0 0 6 1 0 •P
0 0 6 2 0 fP
0 0 6 3 0 •»



d i r

a : MOVCPM COM «• P I P 't o m : SUBMT COM : XSUB COM
a : ED COM •« ASM COM :  DDT COM :  LOAD COM
a : STAT CO : SYGEN 1c o m  : DUMP COM : P R IN T COM
a : L P R IN T COM •« NULL COM :  DTEST COM X MCONF COM
a : KERNEL S L 5 •« DEBUG s l  : ICQND S L S  :  COMMOD S L S
a : COLD S L S • D ISK D E F L I B :  IN S T A L L COM : ASSEM S L 5
a : S L 5 COM •• ASSEM COM :  S B 0 0 T 3 HEX : B I 0 S 1 3 2 HEX
a : CPM3Z COM « SYSMAKE COM :  DEV COM :  DEBUG COM
a : S L 5 DOC •• R 0M S L 5 COM



PROGRAM NE C 52C

D IS P L A Y  SUBROUTINE

NEXT ST A T U S D IS P L A Y  V E R SIO N

T H I S  SUBROUTINE W ILL OUTPUT DATA I N  A -R E G  TO 
D I S P L A Y S  I N  C - R E G .  TWO D I S P L A Y S  ARE ADDRESSED 
UNLESS THE HIGH N IB B L E  O F .C - R E G  I S  Z E R O . 
D IS P L A Y  0 I I S  ALWAYS TURNED OFF BY T H I S  
SU B R O U T IN E .

R E G IS T E R S  WHEN CALLED 
A= BCD DATA
C *  BCE ADDRS OF D I S P L A Y S

R E G IS T E R S  ON RETURN 
A -  CHANGED 
B= CHANGED 
C = CHANGED

“0 0 0 5 0  
0 0 0 6 0  
00100 
00110 
00120 
0 0 1 3 0  
001-40  
0 0 1 5 0  
0 0 1 6 0  
0 0 1 7 0  
0 0 1 8 0  
0 0 1 9 0  
00200 
00210 
00220 
0 0 2 3 0  
0 0 2 4 0  
0 0 2 5 0  
0 0 2 6 0  
0 0 2 7 0  
0 0 2 8 0

0 0FD 0 0 2 9 0  DSPLY EQU
0 0 3 0 0  s

0DA0 0 0 3 1 0  ORG
0DA0 F 5  . 0 0 3 2 0  N EC52C PUSH
0DA1 3 E F 0  0 0 3 3 0  LD
0D A 3 A1 0 0 3 4 0  AND
0D A 4 2 8 1 2  0 0 3 5 0  J R
0D A 6  4 7  0 0 3 6 0  LD
0D A 7 F I  0 0 3 7 0  POP
0D A 8 F 5  0 0 3 8 0  PUSH
0D A 9 CB3F 0 0 3 9 0  SRL
0DAB CB3F 0 0 4 0 0  SR L
0DAD CB3F 0 0 4 1 0  SRL
0DAF CB3F 0 0 4 2 0  SR L
0DB1 B0 0 0 4 3 0  OR
0D B 2 D3FD 0 0 4 4 0  OUT
0DB4 E 6 0 F  0 0 4 5 0  AND
0DB6 D3FD 0 0 4 6 0  OUT
0D B 8 3 E 0 F  0 0 4 7 0  ONLY1 LD
0DBA A1 0 0 4 8 0  AND
0DBB C B 2 7  0 0 4 9 0  SLA
0DBD C B 2 7  0 0 5 0 0  SL A
0DBF C B 27  0 0 5 1 0  SLA
0DC1 C B 2 7  0 0 5 2 0  SL A
0D C 3 4 7  0 0 5 3 0  LD
0D C 4 F I  0 0 5 4 0  POP
0D C 5 E 6 0 F  0 0 5 5 0  AND
0D C 7 B0 0 0 5 6 0  OR
0D C 8 D3FD 0 0 5 7 0  OUT
0DCA E 6 0 F  0 0 5 8 0  AND
ODCC D3FD 0 0 5 9 0  OUT
ODCE C 9 0 0 6 0 0  RET

0 0 6 1 0  ;
0 0 6 2 0  s
0 0 6 3 0  ;

0 0 0 0  0 0 6 4 0  END
0 0 0 0 0  TOTAL ERRORS -

OFDH {P O R T  ADDR OF D IS P L A Y S

ODAOH
AF
A ,O F O H

;  SA V E  DATA

C
Z .O N L Y 1

{ CHECK FOR ONE ADDR

B , A ;  ADDR OF HIGH D IS P L A Y
AF
AF
A SHOVE HIGH DATA TO LOW
A
A
A
B { COMBINE ADDR & DATA
( D S P L Y ) , A 
OFH {C L E A R  D IS P L A Y  LATCH
( D S P L Y ) , A  
A ,O F H  
C {C L E A R  HIGH B I T S
A SHOVE LOW B I T S  HIGH
A
A
A
B ,  A SSAVE ADDR
AF SGET DATA
OFH {MASK OUT HIGH B I T S
B {C O M B IN E  DATA & ADDR
( D S P L Y ) , A  
OFH
( D S P L Y ) , A

{C L E A R  D IS P L A Y  LATCH



DSF'LY -OOFD N E C 52C  ODAO ONLY1 ODB8



0 OFD

ODAO 
ODAQ F 5  
ODA1' 3EFO 
ODA3 A1 
ODA4 2 8 1 2  
ODA6 4 7  
ODA7 F I  
ODA8 F 5  
ODA9 CB3F 
ODAB CB3F 
ODAD CB3F 
ODAF C B 3F 
ODB1 BO 
QDB2 D3FD 
ODB4 E 6 0 F  
ODB6 D3FD 
ODB8 3EOF 
ODBA A1 
ODBB C B 27  
ODBC C B 27  
ODBF C B 27  
ODC1 C B 27  
ODC3 *7 
ODC4 F I  
ODC5 E 6 0 F  
ODC7 BO 
OOC8 D 3 F 0  
ODCA E 6 0 F  
ODCC D3FD 
ODCE C9

OOOO
0 0 0 0 0  TOTAL

0 0 0 5 0 5 PROGRAM N EC52 C
0 0 0 6 0 »t

' 0 0 1 0 0 { D IS P L A Y  SUBROUTINE
0 0 1 1 0 •t
0 0 1 2 0 ; NEXT STATUS D I S P L A Y  V E R SION
0 0 1 3 0 «t
0 0 1 4 0 { T H IS SUBROUTINE W ILL OUTPUT DATA IN  A -R E G  TO
0 0 1 5 0 ; D IS P L A Y S  IN C - R E G . TWO D IS P L A Y S  ARE ADDRESSED
0 0 1 6 0 { UNLESS THE HIGH N IB B L E  OF C -R E G  I S  Z E R O .
0 0 1 7 0 5 D IS P L A Y  0 I I S ALWAYS TURNED OFF BY T H I S
0 0 1 8 0 { SU B R O U T IN E .
0 0 1 9 0 «t
0 0 2 0 0 t R E G IS T E R S  WHEN CALLED
0 0 2 1 0 «f A= BCD DATA
0 0 2 2 0
0 0 2 3 0

•t•t
C*> BCE ADDRS OF D IS P L A Y S

0 0 2 4 0 •t R E G IS T E R S  ON RETURN
0 0 2 5 0 •t A= CHANGED
0 0 2 6 0 «t B = CHANGED
0 0 2 7 0 ** C = CHANGED
0 0 2 8 0
0 0 2 9 0
0 0 3 0 0

•#
DSPLY
♦t

EQU OFDH .P O R T  ADDR OF D IS P L A Y S

0 0 3 1 0 ORG ODAOH
0 0 3 2 0 NEC52C PUSH AF { SAVE DATA
0 0 3 3 0 LD A* OFOH
0 0 3 4 0 AND C } CHECK FOR ONE ADDR
0 0 3 5 0 JR Z  tONLY1
0 0 3 6 0 LD B »  A } ADDR OF HIGH D IS P L A Y
0 0 3 7 0 POP AF
0 0 3 8 0 PUSH AF
0 0 3 9 0 SR L A JMOVE HIGH DATA TO LOW
0 0 4 0 0 SR L A

- 0 0 4 1 0 SRL A
0 0 4 2 0 SRL A
0 0 4 3 0 OR B { COMBINE ADDR & DATA
0 0 4 4 0 OUT ( D S P L Y ) , A
0 0 4 5 0 AND OFH ? CLEAR D IS P L A Y  LATCH
0 0 4 6 0 OUT ( D S P L Y ) , A
0 0 4 7 0 0NLY1 LD A ,O F H
0 0 4 8 0 AND C .C L E A R  HIGH B I T S
0 0 4 9 0 SLA A ; m o v e  l o w  b i t s  h i g h
0 0 5 0 0 SLA A
0 0 5 1 0 SLA A
0 0 5 2 0 SLA A
0 0 5 3 0 LD B .  A .S A V E  ADDR
0 0 5 4 0 POP AF JGET DATA
0 0 5 5 0 . AND OFH {MASK OUT HIGH B I T S
0 0 5 6 0 OR B {C OM BINE DATA & ADDR
0 0 5 7 0 OUT ( D S P L Y ) > A

{C L E A R  D IS P L A Y  LATCH0 0 5 8 0 AND OFH
0 0 5 9 0 OUT ( D S P L Y ) ,  A
0 0 6 0 0
0 0 6 1 0 •t

RET

0 0 6 2 0 *t
0 0 6 3 0
0 0 6 4 0

•f
END

ERRORS



noDO ONLY1 ODEB



0000 . 006^0 
0 0 0 0 0  TOTAL ERRORS

END



ODDO

0D60
0 0 6 0
0 0 6 3
0 0 6 5
0D68
0D6B
0D6D
0 0 7 0
0 0 7 3
0 D 7 5
0D 7S
0D7B
0D7D
0 0 8 0
0 0 8 3
0 D 8 5
0D88
0O8B
0O8D
0D 90
0 D 9 3
0 0 9 5
0 0 9 8

0000
0000

D D 7E 01
0 E 2 1
CDDOOD
D D 7 E 0 2
0 E 4 3
CDDOOD
D D 7 E 0 3
0 E 6 5
CDDOOD
D D 7 E 0 4
0 E 0 7
CDDOOD
D D 7 E 0 5
0 E 9 8
CDDOOD
D D 7 E 0 6
OEBA
CDDOOD
D D 7 E 0 7
OEDC
CDDOOD
C9

TOTAL

0 0 1 0 0 •t
0 0 1 1 0 { PROGRAM NEC53C
0 0 1 2 0 «t
0 0 1 3 0 { V E R SION  1 . 0 1 2 / 1 1 / 7 9 CONNER
0 0 1 4 0 «t
0 0 1 5 0 »t T H IS ROUTINE UPDATES THE CURRENT ST A TU S D I S P L A Y .
0 0 1 6 0 t
0 0 1 7 0 5 EXTERNAL VECTORS AND CONSTANTS
0 0 1 8 0 N E C 51C EQU ODDOH {CURRENT D IS P L A Y  D R IV E R
0 0 1 9 0 «t
0 0 2 0 0 ♦t
0 0 2 1 0 ORG 0D 60H
0 0 2 2 0 N E C 53C LD A t ( I X + l ) {G E T  CURRENT STATUS (O D O L )
0 0 2 3 0 LD C , 21H {AND D IS P L A Y
0 0 2 4 0 CALL N E C 51C
0 0 2 5 0 LD A , ( I X + 2 ) {ODOH
0 0 2 6 0 LD C ,  43H
0 0 2 7 0 CALL NECS1C
0 0 2 8 0 LD A , ( I X + 3 ) {S P E E D  LO
0 0 2 9 0 LD C , 6 5 H
0 0 3 0 0 CALL N E C 51C
0 0 3 1 0 LD A , ( I X + 4 ) {S P E E D  H I
0 0 3 2 0 LD C » 07H
0 0 3 3 0 CALL NE C 51C
0 0 3 4 0 LD A , ( I X + 5 ) {S E C
0 0 3 5 0 LD C r 98 H
0 0 3 6 0 CALL NE C 51C
0 0 3 7 0 LD A , < I X + 6 ) {M IN
0 0 3 8 0 LD C .O B A H
0 0 3 9 0 CALL N E C 51C
0 0 4 0 0 LD A , ( I X + 7 ) {HR
0 0 4 1 0 LD C t ODCH
0 0 4 2 0 CALL N E C 51C
0 0 4 3 0 RET
0 0 4 4 0 •t
0 0 4 5 0 END

ERRORS

' N E C 51C  ODDO N E C 5 3 C  0 0 6 0



DSF'LY OOFD NEC52C ODAO ONLY1 ODB8



- m n
«
\ PROGRAM N EC54C

0 0 1 2 0 •9
0 0 1 3 0 ; V E R SIO N  1 . 0  1 2 / 1 1 / 7 9 CONNER

- ’ 0 0 1 4 0 ♦9
0 0 1 5 0 *9 T H IS ROUTIN E UPDATES THE NEXT ST A TU S D I S P L A Y .
0 0 1 6 0 •9
0 0 1 7 0 ! EXTERNAL 'SECTORS AND CONSTANTS

ODAO 0 0 1 8 0 N EC52C EQU ODAOH JNEXT D I S P L A Y  D R IV E R
0 0 1 9 0 49
0 0 2 0 0 •9

0D20 0 0 2 1 0 ORG 0 D 20H
0 0 2 0 F D 7 E 0 1 0 0 2 2 0 N EC54C LD A • ( I Y + l ) JGET NEXT ST A T U S (O D O L )
0 0 2 3 0 E 2 1 0 0 2 3 0 LD C »  21H ; a n d  d i s p l a y
0 D 2 5 CDAOOD 0 0 2 4 0 CALL N E C 52C
0D 2S F D 7 E 0 2 0 0 2 5 0 LD A , < I Y + 2 ) ; o d o h
0D2B 0 E 4 3 0 0 2 6 0 LD C •43 H
0D2D CDAOOO 0 0 2 7 0 CALL N E C 52C
0D 30 F D 7 E 0 3 0 0 2 8 0 LD A »  < I Y + 3 ) •SPEED LO
0 0 3 3 0 E 6 5 0 0 2 9 0 LD C , 6 S H
0 D 3 5 CDAOOD 0 0 3 0 0 CALL N E C 52C
0 D 3 8 F D 7 E 0 4 0 0 3 1 0 LD A* < I Y + 4 ) •SPEED H I
0D3E: 0 E 0 7 0 0 3 2 0 LD C* 07H
0O3D CDAOOD 0 0 3 3 0 CALL N E C 52C
0D 4 0 F D 7 E 0 5 0 0 3 4 0 LD A , ( I Y + 5 ) ; s e c
0 0 4 3 0 E 9 8 0 0 3 5 0 LD C , 9 8 H
0 0 4 5 CDAOOD 0 0 3 6 0 CALL N E C 52C
0 D 4 8 F D 7 E 0 6 0 0 3 7 0 LD A* < I Y + 6 ) ; m i n
0D4B OEBA 0 0 3 8 0 LD C ,0 B A H
0D4D CDAOOD 0 0 3 9 0 CALL NE C S2C
ODSO F D 7 E 0 7 0 0 4 0 0 LD A f < I Y + 7 ) ; h r
0 D 5 3 OEDC 0 0 4 1 0 LD C .O D C H
0 D 5 5 CDAOOD 0 0 4 2 0 CALL N E C 52C
0 D 5 8 C9 0 0 4 3 0 RET

0 0 4 4 0 •9
0 0 0 0 0 0 4 5 0 END
OOOOG1 TOTAL ERRORS

N E C 52C  ODAO N E C 54C 0020



PROGRAM NEC55C
00100
00110
00120 9 L
00130 *9 VERSION 1.0 12/ 14/79 CONNER
00140 •t
00150 «9 THIS PROGRAM WILL OUTPUT ONE L INE TO THE PRINTER.
00160 ; REG (HL> POINTS TO THE DATA TO BE PRINTED. THE LAST
00170 ; CHARACTER TO BE PRINTED MUST BE A 'C R '.  ENTRY AT
00180 { NEC55A HILL CAUSE THE BHARACTER IN  REG C TO BE OUTPUT
00190 ; AND RETURNED IN  REG A.
00200 ♦9
00210 5 EXTERNAL VECTORS AND CONSTANTS
00220 •9

0 0F8 00230 USARTD EQU OFBH {PORT ADDR USART DATA
0 0F9 00240 USARTC EQU 0F9H {PORT ADDR USART CONTROL
0080 00250 DSR EQU 80H {DSR STATUS B IT  TRUE
0001 00260 TXRDY EQU 01H {TXRDY STATUS B IT  TRUE
0000 00270 NDSR EQU 00H ;d s r  s t a t u s  b it  f a l s e
0000 00280 NTXRDY EQU 00H #t x r Dy s t a t u s  b it  f a l s e
OOOD 00290 CR EQU ODH ;CARRIAGE RETURN CHAR.

00300 •9
00310 •9

0D00 00320 ORG 0D00H
00330 «9

ODOO 4E 00340 NEC55C LD C ,(H L) ;GET CHAR FROM STRING
0D01 23 00350 INC HL }UP POINTER
0D02 CD120D 00360 CALL NEC55A {OUTPUT CHARACTER
0D05 FEOD 00370 CP CR {HAS IT  A CARRIAGE RETURN
0007 20F7 00380 JR NZ.NEC55C {NO. DO ANOTHER
0D09 0E20 00390 HAIT LD C ,20H {HAIT ABOUT 40 MSEC
ODOE: 10FE 00400 HERE DJNZ HERE
OOOD OD 00410 DEC C
ODOE 20FB 00420 JR NZ.HERE
0D10 C9 00440 RET {YES, FIN ISHED
0011 00 00445 NOP

00450 A9
00460 «9

0012 DBF9 00470 NEC55A IN A.(USARTC) {GET USART STATUS
0D14 E6B1 00480 AND DSR+TXRDY {CLEAR ERROR B ITS
0D16 FEO1 00490 CP NDSR+TXRDY {CAN CHAR BE SENT? '
0D18 20F8 00500 JR NZ.NEC55A {NO, HAIT
0D1A 79 00510 LD A»C {GET THE CHAR
0D1E: D3F8 00520 OUT (USARTD).A {OUTPUT IT
0D1D C9 00530 RET

00540 «9
00550 ♦9 -

0000 00560 END
00000 TOTAL ERRORS

CR OOOD DSR 0080 HERE OOOB n Ds r 0000 NEC55A 0D12
NEC55C
WAIT

ODOO
0D09

NTXRDY 0000 TXRDY 0001 USARTC 00F9 USARTD 00F8



PROGRAM NEC56C
00100
00110
00120

- 00130 ; VERSION 1.0 12/ 15/79 CONNER
00140 «#
00150 «f THIS PROGRAM COMPUTES THE TIME DIFFERENCE BETWEEN
00160 { THE TIME POINTED TO BY REG (DE) AND THE TIME POINTED
00170 { TO BY REG (H L). RESULTS ARE RETURNED ON THE STACK IN
00180 ; THE FOLLOWING ORDER HR, MIN , SEC AND THE CARRY FLAG
00190 ; is SET IF THE (DE) TIME IS GREATER THAN THE (HL) TIME
00200 •t
0 0210 { EXTERNAL VECTORS AND CONSTANTS
00220 •t

0060 00230 MINSEC EGU 60H {HR-M IN-SEC CONVERSION
21 OF 00240 DTIME EQU 210FH {LOC OF TIME DIFFERENCE

00250 •f
00260 *t

0C80 00270 ORG 0C80H
0C80 OEO 0 00280 NEC56C LO C ,0 $CLEAR C
0C82 E5 00290 PUSH HL JSAVE POINTERS
0C83 D5 00300 PUSH DE
0C34 23 00310 INC HL {m ove  p o in t e r s  to  h r s
0CS5 13 00320 INC DE
0C86 23 00330 INC HL
0C87 13 00340 INC DE.
0C88 1A 00350 LD A ,(D E) {CHECK FOR LARGER TIME
0C8? BE 00360 CP . (HL)
0C8A 3814 .00370 JR C»SWAP {OHRS < HHRS
OCSC 20 OE 00380 JR NZ,OK {OHRS > HHRS
0C8E 2B 00390 DEC HL {CHECK MINS
OCSF IB 00400 DEC DE
0C90 1A 00410 LD A ,(D E )
0C91 BE 00420 CP (HL) ‘
0C92 380C 00430 JR C,SHAP {DMIN < HMIN
0C94 2006 00440 JR NZ,OK {DMIN > HMIN
0C96 2B 00450 DEC HL {CHECK SECS
QC97 IB 0 0460 DEC DE
0C98 1A 00470 LD A ,(D E)
0C99 BE 00480 CP (HL)
0C9A 3804 00490 JR C,SWAP {DSEC < HSEC
0C9C 01 00500 OK POP DE {DTIME > - HTIME
0C9D E l 00510 POP HL
0C9E 1804 00520 JR STIME {SUBTRACT TIMES
OCAO OEFF 00530 SNAP LO C»OFFH {SET NEG FLAG
0CA2 E l 00540 POP HL {SWAP REG
0CA3 D1 00550 POP DE
0CA4 1A 00560 STIME LD A ,(D E) {GET DSEC \
OCAS 96 00570 SUB (HL) {SUBTRACT HSEC
0CA6 27 00580 DAA {ADJUST FOR BCD
0CA7 23 00590 INC HL {UP POINTERS TO MIN
0CA8 13 00600 INC DE
0CA9 F5 00610 PUSH AF {SAVE SEC
OCAA 30 IF 00620 JR NC,MIN {DSEOHSEC
OCAC F I 00630 POP AF {DSECCHSEC
OCAO C660 00640 ADD A,MINSEC {ADD 60 SEC
OCAF 27 0 0650 DAA {ADJUST FOR BCD



OCBO F5 ' .-00660 PUSH AF 5 SAVE SEC
OCBl 1A ; 00670 LD A,(DE) {GET DMIN
OCB2 D601 00680 SUB 1 {SUBTRACT 1 MIN
0CB4 27 ‘ 00690 DAA
OCBS 3004 00700 JR NC.M1 {DONT HAVE TO F IX  HRS
OCB7 D640 00710 SUB 40H {F IX  MIN FIRST
OCB9 27 00720 DAA
OCBA 37 00730 SCF {CARRY MUST BE SET
OCBB 12 00740 Ml LD <DE),A {SAVE DMIN
OCBC 30 OD 00750 JR NC t MIN {DONT F IX  HOURS
OCBE 13 00760 INC DE {F IX  HOURS
OCBF 1A 00770 LD A,(DE) {GET DHRS
OCCO D601 00780 SUB 1 {SUBTRACT 1 HR
OCC2 27 00790 DAA
OCC3 3004 0080 0 JR NC,H1 {DHRS70
OCC5 47 00810 LD B»A {DHRSCO
0CC6 AF 00820 XOR A {ZERO A
OCC7 90 00830 SUB B {SUBTRACT HRS FROM 100
OCCS 27 00840 DAA
OCC9 12 00850 H I LD (DE)rA  ■ {SAVE HRS
OCCA IB 00860 DEC DE {BACK TO MINS
OCCB 1A 00870 MIN LD A»(DE) {GET DMIN
OCCC 96 00880 SUB (HL) {SUBTRACT HMIN
OCCD 27 00890 DAA
OCCE 23 00900 INC HL {UP POINTERS TO HRS
OCCF 13 00910 INC DE
OCDO F5 00920 PUSH AF {SAVE MIN
OCD1 3010 00930 JR NCfHRS {DMIN>HMIN
OCD3 F I 00940 POP AF {DMINCHMIN
OCD4 C660 00950 ADD A,MINSEC {ADO 60 MIN
OCD6 27 00960 DAA
0CD7 F5 00970 PUSH AF {SAVE MIN
OCD8 1A 00980 LD A ,(DE) {GET DHRS
OC09 D601 00990 SUB 1 {SUBTRACT 1 HR
OCDB 27 01000 DAA
OCDC 3004 01010 JR NC»HR {DHRS>0
OCDE 47 01020 LD B,A {DHRSCO
OCDF AF 01030 XOR A {ZERO A
OCEO 90 01040 SUB B {SUB HRS FROM 100
OCE1 27 01050 DAA
OCE2 12 01060 HR LD (D E),A {SAVE HRS
DCE3 1A 01070 HRS LD A r (DE) {GET DHRS
0CE4 96 01080 SUB (HL) '{SUB HHRS
0CE5 27 01090 DAA
OCE6 320F21 01100 LD (D T IM E )»A {SAVE HRS
OCE9 3804 O H IO JR C .0UT2 {DHR>BHRS
OCEB 79 01120 LD A rC {DHRSCHHRS
OCEC B7 01130 OR A { IS  C FLAG SET
OCED 2801 01140 JR ZtOUTl {D IFF I S  POS
OCEF 37 01150 0UT2 SCF {SET CARRY TO INDICATE
OCFO Cl 01160 0UT1 POP BC {DIFF I S  NEG
OCF1 78 01170 LD A,B
OCF2 320E21 01180 LD (D T IM E-1) * A {SAVE MIN
OCF5 C l 01190 POP BC
OCF6 78 01200 LD A,B
OCF7 320021 01210 LD (D T IM E-2 )rA {SAVE SEC



0000 01250
00000 TOTAL ERRORS

END

DTIME 21 OF HI 0CC9 HR 0CE2 HRS OCE3 Hi OCBB
MIN OCCB MINSEC 0060 NEC56C 0080 OK 0C9C OUT1 OCFO
0UT2 OCEF STIME 0CA4 SWAP OCAO



0030

0C6O 
0C6O 7E 
0C61 4F 
0C62 E60F 
0C64 F630 
0C66 47 
OC67 79 
0C68 OF 
OC69VOF 
0C6A OF 
0C6B OF 
0C6C E6 OF 
0C6E F630 
0C70 4F 
0C71 C9

0000
00000 TOTAL

00100
00110
00120
00130
00140
00150
00160
00170
00180
00190
00200
00210

PROGRAM NEC57C 

VERSION 1.0 12/ 17/79 CONNER

THIS PROGRAM CONVERTS THE BCD DATA IN  THE LOCATION 
POINTED TO BY REG (HL> TO A S C II  CHARACTERS. THE LOW 

NIBBLE CHARACTER I S  RETURNED IN  REG B. THE HIGH NIBBLE  
CHARACTER I S  RETURNED IN  REG C AND REG A I S  CHANGED.

EXTERNAL VECTORS AND CONSTANTS

00220 A S C II EQU 30H {CONVERSION BCD TO
00230 ;
00240 ;
00250 ORG 0C60H
00260 NEC57C LD A,<HL> {GET BCD DATA
00270 LD C» A {SAVE DATA
00280 AND 0FH .CLEAR HIGH NIBBLE
00290 OR A S C II .MAKE A S C II
00300 LD B,A {SAVE CHARACTER
00310 LD A . C {GET DATA
00320 RRCA {MOVE H I TO LOW
0 0330 RRCA
00340 RRCA
00350 RRCA
00360 . AND 0FH {CLEAR HIGH
00370 OR A S C II {MAKE A S C II
00380 LD C» A {SAVE CHARACTER
00390 RET
00400 ;
00410 ;
00420 END

ERRORS

A S C II 0030 NEC57C 0C60



- m n  \ PROGRAM NEC58C.
- 00120 ;

00130 ; THIS PROGRAM HILL LOAD THE TIME POINTED TO BY
00140 ; REG (HL) INTO THE PRINT BUFFER AT THE LOCATION
o o i5o { POINTED TO BY REG <DE>. REG (HL) POINTS TO THE
00160 ;
00170 { 
00180 ;

LOCATION AFTER THE HOURS ON EX IT IN G .

00190 ; EXTERNAL VECTORS AND CONSTANTS
00200 ;

0C60 00210 NEC57C EOU 0C60H {BCD TO A S C II  CONVERSION
00220 ; 
00230 ;

0C40 00240 ORG 0C40H
0C4O CD600C 00250 NEC58C CALL NEC57C {CONVERT SEC TO A S C II
0C43 78 00260 LD A,B
0C44 12 00270 LD (D E),A {STORE SEC
0C45 IB 00280 DEC DE
0C46 79 00290 LD A,C
0C47 12 00300 LD (D E )»A ,
0C48 IB 00310 DEC DE {SK IP  COLON
0C49 IB 00320 DEC DE
0C4A 23 00330 INC HL
0C4E: CD600C 00340 CALL NEC57C • {CONVERT MIN TO A S C II
0C4E 78 00350 LD A,B
0C4F 12 00360 LD (D E )»A {STORE MIN
0C50 IB 00370 DEC DE
OC51 79 00380 LD A,C
QC52 12 00390 LD (D E )>A
OCS3 IB 00400 DEC DE {SK IP  COLON
OC54 IB 00410 DEC DE
OC55 23 00420 INC HL
OC56 CD600C 00430 CALL NEC57C {CONVERT HRS
OC59 78 00440 LD A,B
OC5A 12 00450 LD (D E )>A {STORE HRS
OC5B IB 00460 DEC DE
0C5C 79 00470 LD A »C
OC5D 12 00480 LD (D E )*A
OC5E 23 00490 INC HL {POINT TO NEXT DATA
OC5F C9 00500 

00510 ; 
00520 ;

RET

OOOO 0 0530 END
00000 TOTAL ERRORS

NEC57C 0C60 NEC58C 0C40



88l l B  {PROGRAM NEC91C
00120 ;
00130 { VERSION-1.0 12/ 11/79 CONNER
00140 ;
00150 {INTERRUPT ROUTINE FOR ELAPSED TIME 
00160 ;
00170 { THIS ROUTINE PROCESSES 1 SEC INTERRUPTS FOR THE
00180 { ELAPSED TIME INDICATOR. IT  USES THE ALTERNATE REGISTER 
00190 J SET AND MODIFIES THE CONTENTS OF THE ELAPSED TIME 
00200 } COUNTER LOCATIONS.
00210 ;
00220 ;
00230 ; EXTERNAL VECTORS AND ADDRESSES 
00240 ;

2115 00250 CSEC EQU 2115H JCURRENT SEC COUNT ADDR
2116 00260 CMIN EQU 2116H {CURRENT MIN COUNT ADDR
2117 00270 CHR EQU 2117H $CURRENT HR COUNT ADDR

00280 ;
00290 ;

0810 00300 ORG 0810H
0810 F3 00310 NEC91C D I , {DISABLE INTERRUPTS
0811 08 00320 EX AF,AF' {SAVE REGISTER
0812 AF 00325 XOR A {CLEAR FLAGS
0813 3A1521 00330 LD A,(CSEC) {GER SEC COUNT
0816 3C 00340 INC A {ADD 1 SEC
0817 27 00350 DAA {ADJUST FOR BCD
0818 321521 00360 LD (CSEC),A {SAVE SEC COUNT
081B FE60 00370 CP 60H {ONE M IN?
081D 201C 0 0380 JR NZ,EXIT {NO, LEAVE
081F AF 00390 XOR A {YES, CLEAR SE C 'S
0820 321521 00400 LD (C SE C ),A
0823 3A1621 00410 LD A,(CM IN ) {GET MIN COUNT
0826 3C 00420 INC A {ADD 1 MIN
0827 27 00430 DAA {ADJUST FOR BCD
0828 321621 0 0440 LD (C M IN ),A {SAVE MIN COUNT
082B FE60 00450 CP 60H {ONE HR?
082D 20 0C 00460 JR NZ.EXIT {NO, LEAVE
082F AF 00470 XOR A {YES, CLEAR MIN COUNT
0830 321621 00480 LD (C M IN ),A
0833 3A1721 00490 LD A,(CHR) {GET HR COUNT
0836 3C 00500 INC A {ADD 1 HR
0837 27 0 0510 DAA {ADJUST FOR BCD
0838 321721 00520 LD (CHR),A {SAVE HR COUNT
083B 08 00530 EXIT EX AF,AF' {RETURN REGISTER
083C FB 00540 E l {ENABLE INTERRUPTS
0B3D ED4D 00550 RETI {RETURN
0000 00560 END
00000 TOTAL ERRORS

CHR 2117 CMIN 2116 CSEC 2115 EX IT  083B NEC91C 0810



-  00100 •t
00110 ?PROGRAM NEC92C
00120 ♦t

- 00130 { VERSION 1.0 01/ 12/80 CONNER-
00140 «t
00150 .INTERRUPT ROUTINE FOR ODOMETER
00160 «t
00170 •

P THIS ROUTINE PROCESSES . 001 MILEC INTERRUPTS FOR THE

00180 { ODOMETER INDICATOR. IT  USES THE ALTERNATE REGISTER
00190 { SET AND MODIFIES THE CONTENTS OF THE ODOMETER
00200 { COUNTER LOCATIONS.
00210 •»
00220 «t
00230 } EXTERNAL VECTORS AND ADDRESSES
00240 »t

2110 00250 CODOl EQU 2110H .CURRENT .001 MI COUNT ADDR
2111 00260 CODOL EQU 2111H .CURRENT MILE COUNT ADDR
2112 00270 CODOH EQU 2112H {CURRENT 10 M I COUNT ADDR

00280 «t
00290 »

P

0840 00300 ORG 0840H
0840 F3 00310 NEC91C D I {DISABLE INTERRUPTS
0841 08 00320 EX AF.AF' {SAVE REGISTER
0842 AF 00330 XOR A {CLEAR FLAGS
0843 3A1021 00340 LD A.(CODOl) {GET .001 MI COUNT
0846 3C 00350 INC A {ADD 1 SEC
0847 27 00360 DAA {ADJUST FOR BCD
0848 321021 00370 LD (CODOl).A {SAVE .001 M I COUNT
084B 3012 00380 JR NC.EXIT {LESS THAN .1 M ILE
084D 3A1121 00390 LD A.(CODOL) {GET M ILES AND TENTHS COUNT
0850 3C 0 040 0 INC fit {ADD .1 MILE
0851 27 00410 DAA {ADJUST FOR BCD
0852 321121 00420 LD (CODOL).A {SAVE M ILE AND TENTH COUNT
0855 3008 00430 JR NC.EXIT {LESS THAN 10 M ILES
0857 3A1221 00440 LD A.(CODOH) {GET HUND AND TENS COUNT
085A 3C 00450 INC A {ADD 10 M ILES
085B 27 00460 DAA {ADJUST FOR BCD
085C 321221 00470 LD (CODOH).A {SAVE HUND AND TENS COUNT
085F 08 00480 EXIT EX AF,AF' {RETURN REGISTER
0860 FB 00490 E l {ENABLE INTERRUPTS
0861 ED4D 00500 RETI {RETURN
0000 00510 END
OOOOC TOTAL ERRORS

CODOH 2112 CODOL 2111 EX ITCODOl 2110 0B5F NEC91C 0840
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